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WD 2007/ 070982 PCT/ AU2006/ 001998 ASSAY FOR DETECTI ON
OF TELOVERASE ACTI VI TY BACKGROUND OF THE | NVENTION 5

wo-b@azD70@82 THE | NVENTI ON The present invention PEl/aU2®6/001998

generally to the field of diagnostic and prognostic
assays such as diagnostic assays for conditions
associated with tel onerase activity. Mre
particularly, the present invention provides an assay
for neasuring telonmerase activity as 10 an indi cator
of cancer ASSAY FORDETEQTIONI GP TELOMERASE ACTIVITY t i on
i nvol ving enbryogenesis and/or requiring stem cel
proliferation and agents and kits useful for sane.

Aut omat ed and partially autonmated assays permtting
hi gh t hroughput screening also form part of the

' i Hention further
?g‘(ﬁ?g{n%&(?m hogy@fﬂmﬁ t using agents
identified by the subject assay or where treatnent

rotocols are 15 nonitored by the assay. DESCRI PTI ON
EPOPRHIRINKENEQNence to any prior art in this

specification is not, and should not be taken as, an

20 acknow edgnment or any form of suggestion that that

Phé presaittinf@itivh RBitds Gdnetdlly ©OMBTRIA @?Qﬁdﬁkst@% gﬁ%ﬂostic assays
in any country. Tel gneres are repeating sequences

TshstSs diaggoic” awarre deicronditipns assesiated withptebaaerased agtivity. More

e onpsonal : .
R RAER). Mg BRLA Y Bindolrovialth Blsal BOMRROMB: sifpterase activity as
an tiotlicetopr of esmesr, dare inflatnineatdrys Sliskddrr @fd/aboyt c&litiéh involving
e

200 nucl eot i (Sl/es of . tel orreri]i srf, uence per cell )

YP VSR BTSIE AR Rt e ceth graliteration ydypgentseand Jdts weeful for same.
AgloaiRidemdya0 rﬁfﬁ?“n | ;

degr adat i o;ﬁaﬁfg{%&?ﬁg@g%ﬁ%{] 0 ' %gﬁ %Hr)rg]fa ep W Slc(r:%enlm§ also form
rerunf dase presemdrigmenticans dhe pubpet idvattial dimgetr eontemplates methods of

RTINS

hOnibledIBy theiddgayand enbryoni c tissues, inflanmmatory
cells, proliferative cells of renewal tissues, as
wel |l as cancer cells. In contrast, telonerase activity

%%%ﬁk&%gfgﬁoggg%@ﬁtﬁgmwr mal WO 2007/ 070982

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 any country.

Telomeres are repeating DNA sequences consisting of tandem GT-rich repeats,
represented as (TTAGGG), located at the 3' end of chromosomal DNA. Gradual telomere
erosion occurs during normal mitotic processes due to the loss of from about 50 to 200
nucleotides of telomeric sequence per cell division ultimately resulting in cellular
senescence. Telomeres protect chromosomes from fusion and degradation through the
action of telomerase which is a unique reverse transcriptase that elongates teleomeric DNA
(Shay et al, Hum. Mole. Gen. 10:667-685, 2001). Telomerase is relatively abundant in
germline and embryonic tissues, inflammatory cells, proliferative cells of renewal tissues,

as well as cancer cells. In contrast, telomerase activity is difficult to detect in normal
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somati ¢ human ti ssues. The correl ation of tel onerase
activity and cellular replication has pronpted the

wasmaor@sil on of tel onerase and cancer. Tel oner BEREAU2006/001998

activity has been found in alnost all human tunors
but not in adjacent normal cells (Kimet al, Science
266: 2011- 2015, 1994). In fact, telonerase is
activated in approxi mately 85%.,0f hunman cancers 5

(H yama et al, Cancer Lett. 194:221-223, 2003). Thus,
it has been proposed that upregulation or
re-expression of telonmerase may be a critical_ event

pEB@Ipetissges.  Elaeqrrmldipn Qfaﬁi@me&sp lactiyigiend celjulasrreplication has
g&%cpggcf&’ﬂ%'a%oc%]oﬁf fE&%ﬁQﬁE@&%@a@%g‘! 'ulgéfoM%JaEe thisv‘f‘t?t%gg been found in

ar prolirreration cancer

dieicsc il b thebanButage ua(atljavérttylohﬁalafelldI(K@ﬁ(lﬁtdl CScience 266:2011-
val ue. anal ytical procedures fqr th

a%ﬁath%?): i 3%%?6@@?%%%%@0&@ i ¥ ¢ qpr%métebééﬁ% of human cancers
q_ﬁ&%taegt all '@ancgpsﬁet; r BRueNLINs Wook,. 2 hl?ssgif" ak S V\?}een proposed that

omeri ¢ Repeat Anplification Protoco
upregulption sir ageexp@Rsioasell telemenase Imayt fhe 4 i aricals iewere, responsible for
telonerase ad%i 5' -TTAGGG 3' repeats to the end of a

QFHIDRERS Rger € oWt t he second stage, the extended

ollgonucleotlde 15 products are anplified using a
reverse priner. Wen visualized by autoradiography, a
E@‘sﬂm ithee agsosiatipy ofRifomprase agtivigy dwith olisdgsasdof ceHalar proliferation,

vol n the e fie Hess
R 580 ruBBe B Rt R o HiBhpsichue.  Severa
il gl pecedtcly foll dipeqadatficaih Fuslofpidsd hanh@r have been reported. The
inhibition by _extracts of clinical sam

most Fequente utiliged assayyist Felempric Repes é\%’ﬂplffiﬁaflell Sretped {TRAP) which
f Ca[t twd &Y, ebﬁg%“fﬁgedo SS }pgﬁlrthé ﬁ?@t% é%gptlﬂolfrﬂ %%E'aﬁas S TTAGGG-3' repeats

oner as product’s In 't I catlon step.
ﬂEheEheS asd exftd bynthetic pfimehe IHRfe mea@_stageTﬂtp— extended oligonucleotide

E ner ase |P?|€|tors of t en resultégin Lhelﬁrggyctlond I
fodpgls Ake BEPIILG ISIE A FHCES REPS: i veen, Wepled by autoradiography, a
PYBIvORENDETRAP. SHERRMR a8 - of BaBd3- PHBbardORfime Aan then be quantified

simlar telonerase assay that replaced the
&H@éter@bﬁ’ém(?h@n st&pB-a4, 2002). TRRAPAs sime consumingslager intensive, PCR-

bl T bacRBuR I PR SRR LB sl Rl iBhmore, 0

ﬂﬂﬁ&ﬂdtoa@mafystemﬁs‘e%tm@y Bé@aﬁe aflvgaritatiee Mplifiddtien of telomerase
traditional TRAP. In an effort to elimnate technica

prosiuels indhe £CE amplifieationrsien. |The§u§q9ptlhn}/1®f Plithea R assay to Tag-
?ﬁ&%@'ﬁm an%&ﬁ %lf@ﬁtﬂe%ﬂlféaih'tﬁg gcf RHO%RBe -fa?% ﬁﬁ\?‘e %nd false negative

uman el omer a everse a ScCri
(BUERW einiiin wea/eCHexv eBiop&a43-088v208d). hTR and 30 hTERT
expressi on does not necessarily equate to tel onerase
activity (Hess et al, 2002

A similar telomerase assay that replaced the electrophoretic step of the TRAP assay with
an ELISA detection system has been developed. This system is also PCR-dependent
although the ELISA detection method appears to offer no clear advantage over the
traditional TRAP. In an effort to eliminate technical issues associated with TRAP, in situ
hybridization assays for the quantification of human Telomerase (hTR) RNA and human
Telomerase Reverse Transcriptase (h\TERT) mRNA were developed. However, hTR and
hTERT expression does not necessarily equate to telomerase activity (Hess et al, 2002

supra).



supra). WD 2007/070982 PCT/ AU2006/ 001998 -3 Anot her
tel omerase assay is disclosed in PCT/1L01/00808 (WO
wW@20020888) . This assay uses rotating PCT/AU2006/001998
qui none-functional i zed magnetic beads to generate H202
within the assay. The endogenous production of H202
putatively overcones the problemof |[umnol being 5
sparingly soluble in aqueous b%ffer sol uti ons.
However, the rotating nagneti ¢’beads reduces the
ability to devel op high through put screening
protocols and may i npact on the sensitivity dependi ng
on the length of oligonucleotide priner enployed.

ARGREE P Hudies £700 12,2685 5¥Em PRI ghPHRFE i REBRSS! “This assay
G2k eoRIIAS quikehe-fidcYiohdlized | ﬁiagﬁ’étlcsﬁiﬂﬁ &5 g¥fbrtB | Within the assay.

have di agnosti c, proggostlc and herapeutlc val ue for
‘Thnerdogeneys| Ripdkistionyof diAbrrivtiyelingvesemuest ihemsoblem of luminol being

Y, S n nitori
KLY, QAT YRUENGE AT o IS 0 g g b
ltetiecqs s abilityl to\dentlop highsthequghipo@kdreerigy fiotdtdlsadd may impact on the
non- nanmal i an vertebrates

mangl | rtebr S

S&Hﬂ%ﬁéﬁ 3 ?%@@W@’BQHWN@W@@PM

SUVVARY OF THE I NVENTI ON Thr oughout this

speci fication, unless the context requires otherw se,

Aenordiogly, ﬂaﬂmps iaseéed fara \rel[abdﬁ,lsanﬁtmm ahd asast effective assay for the
rising” { be und

or ood
ISR FE Seleiepsf (ATIHT o Sloital SamelesnRichomaid g diagnosti,
[O@fsaY Pardl IR GBRAL SvAie ifBE RARLS, PlanttBhtol) Risorders anfd conditions
excl usi on of any other element or integer ‘or group
iayeliingt ey ogenesig @ind/or Ny anandtoride th@gqtennaisfoas‘em cells to proliferate.

e M oA S—

maguanoalibgeatdbiitey sndpizl [SEQ ID NG 1], 10 <400>2
[SEQ ID NO 2], etc. A summary of the sequence
identifiers is provided in Table 1. A sequence
listing is provided after the clainms. The present

i nvention contenpl ates an assay for tel onerase
activity in cells which
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provi des a diagnostic and prognostic indicator of the
presence of cancer cells as well as 15 inflanmatory

wale@odwss and condi tions invol ving enbryogeneBCHAU2006/001998

and/or for nonitoring the potential for stemcells to
proliferate. The assay is al so useful for assessing
nmedi cal treatnment protocols for humans and for
screening for agents which nodul ate tel omerase
activity or levels. Telonerasetactivity in

non- manmal i an vertebrates and plants may al so have

di agnostic value or as a research tool. In relation to
SEMPPARE OFTHE INVENTHON el onerase activity
correlates with the presence of certain types of cells
such as cancer «cells as well as changes in cell

hysi, ol Qr ol.iferatiye potential wth age and/ oy, -~
RSBl Bl Fepliouon, dafit e BRiskbeaineohndlt, yid Ypgl comprise”,
or Stafio sucll a$RBMBEsdsN, orl BdoARisaRe, vAlll by ivMerstood to imply the
provi des information on inflanmation including

inglugipn of & sgtedaglemeny omintegendirt grenp ofi ¢lements my integers but not the

oS RR Do RReda e Ry B AR i ng,

It is based on epithelial cell capture and lysis to
dlgﬁﬁec_t t el omer ase ctivity. The readout, is
Nuglgotids seqeaces e resrred Hepy peravvee ddenibisnpamber [SEQ ID NOJ. The

19 I\P&Rco@é%ﬁ&qd ?%?éé‘f?{catnﬁfi@ i %ﬁﬁ%ce'ieﬁ%¥§§%00>l [SEQ ID NO:1],

eterm nes, there e lev t
<d00r¥ [$5QUI NOR] etcoApmnanargof dfie sequerdnel idemtiftersis provided in Table

tel onerase-catal yze ensi Qn_nucl eoti de sequence. WO
128‘(??%‘?"(9@ tl‘%ﬁ/&%@?ﬁﬁ%?@fg@amss Accordi ngly, one
aspect of the present invention contenplates a nethod

for detecting cells froma subject exhibiting )
Tihe| pigserd siavensidny contemplates aretassny Ewuniploraémsep activity in cells which

pgchﬁ?%sgg[ ?%ggonig%gdle%%%éo?s 1%: gﬁ‘?’(ié'fge{tgrg?f @'ﬁ'e?pdgsue%{:egﬁ% cancer cells as well as
inflirgBteey €isbiddes di caditions ﬁﬂolvfingiem‘ﬁl?@gérwsﬁ an@for for monitoring the
tel onerase with a cel|ular extract fromsaid cell ) )
peksafiple Tt ndem neali 40 prgliferaie. nabfifetssay puetsocuselul 4oy asegssing medical
i >
e e T L
activigooelvdet Tdbnmpraseectitioy breon-mamnidiien peasieaee and plane may also

ST S S N T T
t%g%g%?% ggt‘(ijﬁy BéYrd1hiEs SRthMHEpredeh8P bR ¢EMIR PSS &dsSch as cancer
cells as well as changes in cell physiology or proliferative potential with age and/or in
response to a treatment protocol. Similarly, the levels of, or changes in, telomerase
activity provides information on inflammation including proliferation as well as conditions
involving embryogenesis. The assay may be automated or semi-automated to permit high
throughput screening. It is based on epithelial cell capture and lysis to detect telomerase
activity. The readout is luminescence. Unlike other telomerase assays, it is not a PCR

based assay.

The present invention determines, therefore, the level of telomerase activity by

incorporation of a label into a telomerase-catalyzed extension nucleotide sequence.
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iii) collecting the beads using a non-rotating magnet,
washi ng the beads and contacting the washed beads

wowaoioreest nol and an enhancer in the presence PET/AU2006/001998

exogenously 15 added H202 to generate | um nescence;

and iv) subjecting the resulting m xture to detection

nmeans to read the intensity of the [|um nescence, 20

wherein the I evel of intensity_of |um nescence

conpared to a negative controiddor a known data set

provides the level of telonerase activity and the

nunber of putative cells producing tel onerase. In

Acspedingli, one aspew o theamresent yyertion Jondenaplates pamdthadifoaketecting cells
he addi tion..of |um nol, ap .enhancer 5 and/.or H202

éﬁo agggjgéiae é‘??lbgtﬁ %%nérgo]tnlleé%\ﬁelay‘; %@"ts Wﬁh‘?‘ﬁ‘é%rﬁ%rﬂﬁf%g:r eader .

Anot her aspect of the present invention provides a

Jrethod for detecting cells froma subject exhibiting _

1} el ohiainiag agemplg ehcells Ajom prid nuljetopptictinggnagetis particles carrying
obt gi.ni l.e: [ [ bject, .

c On%ﬁl@%&@c&éﬁtﬁ&&ﬁgﬁ% av?lﬂ:l(ll: ?Seés s@tgs'krg% t‘é& %elf%rhgrasé with a cellular extract
ol i dromuchidaell demplei amrinabating Siengagdgeic PACHHRRCGAA cell extract together
(XnT.TAGGYM) o wherei n: . WO 2007/ 070982 PCT/ AU2006/ 001998

-6 0F & Timeand ey epndifians spipiqnt & (elomerasg-mpdjaied elopgation of the
IS BBHALEDIIESHrRRIre6 b8 Tih IR Aresdnce GrARI NTPs a%d'b?ot?lylated UTPs
or 1;7inis O or 1; and 5 o 1s from about to abou

400;to dhierd¢byancaponatedriotax withint the elomgatad griael;] sanpl e and

I ncubating the magnetic particles and cell extract

together for a tinme and under conditions sufficient

if)or coflabiife 8 SnaghBill pirBle£LWRRIBEHNIAREhdBGadish peroxidase;

ol i gonucl eotide primer to occur in the presence of the

NTPs and biotinylated UTPs to thereby incorporate

Bi ot D 0 ori e {acti .
o 08 PR B BEPSGRPonig
per abd easked bédds with lwainoh@nd ke &fadcerUsi e presence of exogenously

non-r.ot at.i ng nmagnet, washi ng the beads and contactin
adgeda II—I;;Otho gerglerate luminescen%e; and J

iv)  subjecting the resulting mixture to detection means to read the intensity of the

luminescence,

wherein the level of intensity of luminescence compared to a negative control or a known
data set provides the level of telomerase activity and the number of putative cells

producing telomerase.

In relation to automation, step (iii) and in particular the addition of luminol, an enhancer

and/or HyO, can be added automatically by the luminescence reader.

Another aspect of the present invention provides a method for detecting cells from a

subject exhibiting telomerase activity, said method comprising:

i)  obtaining a sample of cells from said subject, contacting magnetic particles carrying

an oligonucleotide primer comprising the sequence (X, TTAGGYy,), wherein:
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15 the washed beads with lum nol and an enhancer in
the presence of exogenously added H202 to generate

wo mvoe®8eENnce; and iv) subjecting the resulti NECTYAX2006801998

to detection neans to read the intensity of the

| um nescence, 20 wherein the level of intensity of

| um nescence conpared to a negative control or a known
data set provides the level of telonerase activity and
t he nunber of putative cells -§rodu0|ng tel onerase. 25
Generally, in vertebrates, nis 0, Yis Gand o is
fromabout 5 tp about 30. In arthropods, n is 0,inis
OandXads & nhclestdetelectedtfRondBOUt GHd @;n pl ants, Xis T,nis
1,Yis. Gin s é% IS fron1about 1 to about 30. The
pr es §rita nB¢legtide oﬁé‘r@m@l #% ¢ ByandiCit he | evel of
telqggﬂﬁ§p1a0t|V|ty conpared to 30 negative or a
known dafa ’set is indicative of the nunber of cells
whlahlpﬁsméssmielonerase activity. Such cells include
cancer cell i.nfl ry or proliferative cells or
cel 1285 aBowd # AU2006/ 001998 -7 i nvol ved in

enbryag fén&t’flhlﬁrld&frbétdﬂr&ﬁ s%fdeéEHC?JIﬁ Ad'i ' —
control™ may exhibit basal |evel Iﬁe gf tlgtﬁ%%frl%glg magnetic particles

act i anid gell eieachitngather forsetimiet analeurpler andltlmgs gufficient for telomerase-
dete omer cti few as. about 1
cel I&%égg%flea?ﬁe%’ PR 2F %%bgh%%}ulcge {ge QHE}?I 48 QFF'brrﬁnlt?’f’ resence of the
106 NEP$ sind Didtigylee SETPs lt@\tlfid}éb}oﬂn hideBiotin w1th1n the elongated
therefore, a nethod for detecting cells selected from

canc@im%rel I's, inflammatory or proliferative cells and
enbr yogeni c cel I's incl udi ng stemcells in a sanple
froma subject, said nethod conprising: i) obtaining a
ifanpdoataofing éel magnedmpsictts svith steptaaiiin-hortadish peroxidase;
magnetic particles 10 carrying an ol i gonucl eoti de
primer which is a substrate for telonmerase with a

i'ﬁz' | dliétingSthb R&ds ﬁﬁﬁ’g@ $8h ‘iiot‘éﬁhé ?H&l SaSid lt 15@&@% bi@ contacting

e magnetic particles and cel ract to
a t ithe vastied hads Wﬁhdmmmm enhaﬂner frothe presence of exogenously

telo date el.ongation of the oligonucleotide
pri ng(nae‘?gle Qgg%genleW?W@%‘?‘Sg%ﬁc@‘gf the NTPs and
bi oti nyl ated UTPs to thereby incorporate biotin within

t he el ongated priner;
iv) ~ subjecfing the resulting mixture to detection means to read the intensity of the

luminescence,

wherein the level of intensity of luminescence compared to a negative control or a known
data set provides the level of telomerase activity and the number of putative cells

producing telomerase.

Generally, in vertebrates, n is 0, Y is G and o is from about 5 to about 30. In arthropods, n
is 0, m is 0 and o is from about 1 to about 30. Inplants, Xis T,nis1, YisG,mis1ando

is from about 1 to about 30.

The presence of telomerase activity or the level of telomerase activity compared to
negative or a known data set is indicative of the number of cells which possess telomerase

activity. Such cells include cancer cells, inflammatory or proliferative cells or cells
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15 ii) contacting the magnetic particles wth
strept avi di n- horseradi sh peroxidase; iii) collecting

wo b@7loa®es usi ng a non-rotating rmagnet, washi nBCT/AB2006/001998
beads and contacting the washed beads with [um no
and an enhancer in the presence of exogenously 20
added H202 to generate | um nescence; and ivV)
subjecting the resulting m xtyre to detection neans to
read the intensity of the |Uf nescence, 25 wherein
the level of intensity of |um nescence conpared to a
control such as a control not containing cancer,

involved imembryogenesinincindienitem eells.s Ao nagetipacedral'bmay exhibit basal

kno ata set . provides the |eyel of teloperase,.
g PE G toiM oy e IR BUP D KRG GnS Reteston of tlomerase
actvDiie s fewmyatdat Bcélligidteaér 1RANE0° BRERRbuchas from 1 to 10° cells.
non- manmmal i an vertebrate or a plant or 30 other
entity conprising a tel onmerase. WD 2007/ 070982

CT/ AU20 19 . Ladi ca e a

Th PR BREAGY Bheviah. bR AOMEREL R CoertieC0aR seeted from
cdhceStellg) iafladamyorg or prodidérativeodellaaad ymbrydaenisteelts icluding stem cells
_adding lLum nol, an enhancer and/or H202 is
1%?95{&&? &am 3 subjrchraidanethadeompEstiagt i nventi on

provi des, therefore, kits conprising the reagents

required to performthe assay as well as instructions
i)f or obtsiming a sadgilé io6reells Hmonb sakis sybjeatyandecadantingt megnetic particles

under nultipl.ex conditions wwith.multiple labels. Stil
Fur ehreine o BlEsruE RS EpaRE: Waieh 107 bRl Ripmereayih o celluar
(1 . ExtrdcVVroR sdi®@CSII @&ﬁﬁbése}ldtiﬁcﬁﬁ%@thé ﬁhagﬁﬂc particles and cell extract

identification or to nonitor a therapeutic. protocol.

Thetagethsenfor i aviamei ard amdpt econditions;usificient: ifore telomerase-mediated

detection of. tel onerase tivity i el |

roaC PR of e FESRRTEIRE spithdrdo efichn e Hesghdk bffhe NTPs and
I NV BidtihPlate@ U EPKED thdtebeinestpotate biotin vwitén tHe dldigatedpriamnd;

assay to provide a qualitative detection of the

presence or absence or relative |evel of tel onerase
if e peiting VG PR bR lcs LR Mhorsradich peroxddes:

and "identification" are used interchangeably to refer

o qualitative, sem-qualitatjve and

iflot SAIGCHRE e piars RBE SRR ngyn et Rehineghe béas and contacting

SamYceyRlheABldads with luminol and an enhancer in the presence of exogenously

added H,0, to generate luminescence; and

iv) subjecting the resulting mixture to detection means to read the intensity of the

[uminescence,

wherein the level of intensity of luminescence compared to a control such as a control not
containing cancer, inflammatory or embryogenic cells or compared to a known data set

provides the level of telomerase activity and thereby the number of cells.

The "subject” may be a human or other mammal, a non-mammalian vertebrate or a plant or

other entity comprising a telomerase.
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In a particul ar enbodi ment, the tel onmerase assay is
used to detect the presence of cancer <cells or to

WO o98t he progressi on of cancer in a subj ecPCT/AU2006/001998

including nmonitoring cancer in the presence of a

chenot her apeutic agent. A "chenotherapeutic agent" in

this context 20 includes a chem cal agent as well as

an i mmunol ogi cal or antibiotic agent. A "cancer" is

regarded the same as a tunor a$-far as the present

invention is concerned. Accordingly, the present

i nvention contenplates a nethod for detecting cancer

Aelnldicated above ahphsaf 0O Medprodehi BvtntiGaésh BEiR@dated or employed as a

conprising: 25 i) obtaining a sanple_of cells from .

singlojassap Pee balgh 9T aswy act ha gereg Adding lyainel, @n@ghancer and/or Hy0; is
(0] . I . - . .

SRS Aoy N BRSEROR P HET hofire, ks copprising the

reagdedtscreljhirgh tp berfemd thenawsbabs vpllt deinsagetadins dopasd. i ¢h eddition, the

and cel] extract, together for a. tine_ and unde )

BONAREY b EiPep o mp B lenbiions SUshoniPabefs. Still further, the

BANFAYI RN pAk e b | @8, Bkb BR' loNassist i

t hag/nifprZsenge of t E@H@ggjﬁ ?ﬁgﬁgb(?gt ?ﬁ?f{%t%g&ug%gwl)oﬂo assist in cell

idendifishijon erciompaniter e thrrapcutic wiatpéad. t he el ongat ed

primer; WO 2007/070982 PCT/ AU2006/ 001998 -9 ii)

contacting the magnetic particles with

Hier@pdey infefititivesdlaacths Quatit@iiedisdtioh iof kel6Mkta86 hétRdty in cells by

the beads using a non-rotating magnet, washing the

the Bgasusgrac o i extenf ofm samal.m&hﬁ pEpspridavention sxtends, ewever, to the

p i X . of
RS, SUEERSEDy B 0D CARREE e HEORRDRYE oo IR tcnc o
reladwd teved ofi elameragte bebtityon Teednssutl dseddbtdrifination”, "determining",

Jntensity.of the 1umnescence, 10 wherein the |evel
GFteWﬂnenbélit%}walﬁ$=| PIASHESE oAk eiGieaten 1 a5¢ Hsedicrehangeably to refer

tg auq{g@u@m@ @ami-ﬁemgﬁatgeage@gp@a%rve lﬂ%FEﬁéﬂ St &ﬁorﬁe&&omvn% jnacellor

a set provides t of telonerase activity a
sampleprfesdnce of or nunber of putative cancer cells. 15
The present invention further extends to use of the
assay to assess the efficacy of a cytotoxic agent

I8 WChhracul@NenfbYdim 6@t GRY teoRRATNE NGRS WsbE tA8QBNL - the brekdite of cancer
al so be used for risk ) o _

cells or to monitor the progression of cancer in a subject including monitoring cancer in the
presence of a chemotherapeutic agent. A "chemotherapeutic agent" in this context
includes a chemical agent as well as an immunological or antibiotic agent. A "cancer" is

regarded the same as a tumor as far as the present invention is concerned.

Accordingly, the present invention contemplates a method for detecting cancer cells in a

sample from a subject, said method comprising:

i},  obtaining a sample of cells from said subject and contacting magnetic particles
carrying an oligonucleotide primer which is a substrate for telomerase with a cellular
extract from said cell sample and incubating the magnetic particles and cell extract
together for a time and under conditions sufficient for telomerase-mediated
elongation of the oligonucleotide primer to occur in the presence of the NTPs and

biotinylated UTPs to thereby incorporate biotin within the elongated primer;
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stratification of cancer patients such as | eukem a
patients. In one enbodi nent, "obtaining a sanple of

w@edors7098ncl udes col lecting and partially 20 pCr/alyiongo1998
the cells or at |east renoving unnecessary conponents
in the sanples. An aspect of the present invention
provi des a nmethod for selective purification of the
tunmor cells and renoval of those cells from
potentially interfering subst&rtces. Purification of
the tunor cells is achieved by incubation of the body
fluid containing the cells with nagnetic beads, which
are coated with tunor cell-specific antibody. The

tunor cells, of interest are washed.25 extensively .and

1) o PN GBS LBO IR TSSO FUSHOAY D e e e aseigse:

fluid matrix (eg; urine, blood), and interfering

substances. This |l essens the possibility of false )
iifjegacliecting theebeads usimg er fiarwiatimgunagnet, hwashigahe baalsadndcontacting

fal ge positives caysed by non-tunpr cel.l s, such as

act RiFabated D R, Fisuing), i, iy RaneeF i dip, pro3giicgof exogenously
i nf 8gdddIn, 0, kb eihiell@miMeEderpPe; apdocedure is thus

consi dered useful in obtaining high clinica

sensitivity and specificity 30 values. W 2007/ 070982

PCT/ Al 1 . - 10 . ordi , t her ct .
GFETSAHRIRE, SRL5R L AP ALY 809 DT BRE iy of e
assaasinegenéd)e activity of a cytotoxic agent, said

nmet hod conprising: i) adding a putative cytotoxic

agent to a culture of cancer cells; 5 ii) contacting

WIRAAPUE 18RI bPlifiSnGAY b 1(HirR0ccld LRRMBLEPYS UP cBAIiPYuch as not
Ich 1s a substrate or tel onerase th a cellular
centhinag cahrceaoug bdlsomndaowoalatassetprdvides tizdeval gf tdlemerase activity and

magnetic particles_.and.cell extract together for a
159 HESCaRgIod e A6 PR BTR o Seloent 1 or
t el oner ase- nedi ated el ongati on of the oligonucl eotide
T&;iner to occur in the 10 presence of the NTPs and
e opresept ameention Hurther exiendsbip hsecof o assey b oasisessvite Hifficacy of a

ek €4 B89 iciasBn it heRBPLAPLRSRE, BRATELSe pred or ik

stratificaeibh € tarer phrnkeacls adisiifgnia patents.ot at i ng magnet ,
washi ng the beads and contacting the washed beads
with lum nol and an enhancer and exogenous H202 to

18R’ 8hBodiment, "obtaining a sample of cells" includes collecting and partially
purifying the cells or at least removing unnecessary components in the samples. An aspect
of the present invention provides a method for selective purification of the tumor cells and
removal of those cells from potentially interfering substances. Purification of the tumor
cells is achieved by incubation of the body fluid containing the cells with magnetic beads,
which are coated with tumor cell-specific antibody. The tumor cells of interest are washed
extensively and therefore separated from other cell types, the body fluid matrix (eg; urine,
blood), and interfering substances. This lessens the possibility of false negatives due to
interference with the assay and also false positives caused by non-tumor cells such as
activated T-lymphocytes which may be present in an infection. The sample workup
procedure is thus considered useful in obtaining high clinical sensitivity and specificity

values.
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| um nescence; and v) subjecting the resulting m xture
to detection neans to read the intensity of 20

wo cov7ioe®8Ence, wherein the [evel of intensity BET/AU2006/001998

| um nescence in the presence of the cytotoxic agent

conpared to a control such as not containing a

cytot oxi c agent provides the level of cytotoxicity of

the agent. 25 The present invention further

contenpl ates a net hod of treathent usi ng a cytotoxic

agent identified using the nmethod defined above. The

nmet hod of treatnent may al so i nvol ve assessing a :

Adcordingly, anotheo aspectiof thy gréeensinp@iin mstmyted Tha method for assessing
rotocol .may, be.varied . dependi ng on how the

the.pdiivdy 958 c&@%‘@?l%agfgﬁfam&ﬁ?éjﬁgwlﬁlﬂg:t he protocol. 30

The TBT can al so be used to assess aging and to

nonitor deterjoration or degree of health WD

ip 00 20ding 9gmiativy CRIPO06 Agamt romculiurg of ¢ance edls] y

subj ects. The oligonucleotide prinmer my be

i mobi lized to the beads by any coupling chem stry

if)nclcumtiacigng/inagrdiic Particles dagrymgchnadlibehviel eotedeuiirh@Gwhich is a substrate

chenmistries. 5 In one_enbodi nent, the oligonucl eotide

pri &% ipmeRss withe eqiipdar r axtacifrope thnepaess gelfs and incubating the
i j o - ' kol . " .

e aeaCREPartileh A BAEH:abl BBtk a Urh BRMGdek Bhnditions sufficion
NO: For floriitrasa-medimmdasiengasivayofothetdlmopnasetite primento oocur in the

Is referred. to ein.as.t CTRI" or "telonerase., . .. .
bi 0SEFEB SLabRAOTS Gy DicHnk ek TGHs & Mersby Jp e BRete biotin within the
| NVeraRdiphiglaydes the proviso that elongation of the

tel omerase” substrate oligonucl eotide primer is not
via PCR 15 A summary of sequence identifiers used

ifiy ' %8%g(c)tliﬁg tthlg %a%%gﬁcega{ﬂiglgse %tﬁls&gﬁta\%ginl-ﬁo c—':rr(a%é(ilsl(qj leagrolxﬁase;

iv) collecting the beads using a non-rotating magnet, washing the beads and contacting
the washed beads with luminol and an enhancer and exogenous HyO, to generate

luminescence; and

v) subjecting the resulting mixture to detection means to read the intensity of

luminescence,

wherein the level of intensity of luminescence in the presence of the cytotoxic agent
compared to a control such as not containing a cytotoxic agent provides the level of

cytotoxicity of the agent.

The present invention further contemplates a method of treatment using a cytotoxic agent
identified using the method defined above. The method of treatment may also involve
assessing a clinical protocol using the subject assay. The protocol may be varied

depending on how the telomerase levels vary over time with the protocol.

The TBT can also be used to assess aging and to monitor deterioration or degree of health
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Table 1. WO 2007/070982 PCT/ AU2006/ 001998 -12 TABLE 1
Summary of sequence identifiers SEQUENCE |ID NO

WOEBCRI®F:E ON 1 Human Tel onerase recogni ti on nupCEAUR@E/001998

sequence 2 Magnetic bead surface-linked synthetic
spacer nucl eotide sequence 3 Conbined surface |inked
spacer sequence and tel onerase recognition sequence 4
Repeati ng nucl eoti de sequence added by tel onerase to
tel onerase recognition sequendé-5 Target sequence for
tel omerase, with a 5" cysteine for thiol coupling 6
Short human tel onerase recognition nucl eoti de sequence
il eMesly subjbetsran t el omer ase recogni tion nucl eoti de
sequence 8 Long human tel onerase recognition

nucl eoti de sequence 5 A summary of the abbreviations

Rl IR i A B B PRRRL 10 TR O TR RE chomistry
iDEGERY PIF i, 20HE: @ad dldeimdeeoupling che@ittrics-IRP

Hor ser adi sh per oxi dase hTERT Tel onerase Reverse
Transcri ptase hTR human Tel oner ase

In one embodiment, the oligonucleotide primer which is the substrate of telomerase is

immobilized to the beads via a thiol linkage. For example, a suitable linker is represented
in SEQ ID NO:5.

The telomerase assay of the present invention is referred to herein as the "TBT" or

"telomerase biosensor technology".

The method of the present invention includes the proviso that elongation of the telomerase

substrate oligonucleotide primer is not via PCR.

A summary of sequence identifiers used throughout the subject specification is provided in
Table 1.
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extension by tel

A fee may be
E

phot ographs are available fromthe
guest or from an appropriate Patent
5 inposed if obtained froma

igure 1 is a graphical representation

od of nonitoring the conjugation of
target sequence for telonerase to beads. A

ic nmethod fikBhBAditoring the

n ol igonucl eotide suitable for

oné*”ﬂg'@”’é( Rk aiagi egt’zﬁ"sbead that nay

coll ection by a nagnet or other neans.

be subjected to

Free oligonucleotide

SEQ:IHEN@EI"ID)N@
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60-nm whi 1 e conJugBE§¢FHPT§6mUcIeotlde
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activity rel eased fr@mdnysed LI'M 1215

gfﬁ/&%&éﬁ?ﬁ@@h@%&%@éf s¥uence and telomerase

fl uorestence enit ncor por at ed. 1 Uarescern

hnlln_d nllr‘l ﬂe‘fr1 de- 7_\ —I |T|\,le | TAT GC%nl n Seq.ﬂe’] . S

appar renf as det ef ni n&fpﬁ%lmlg& %Oﬁ%selqb‘en% e 9%?&01[1“386 to
cells. 20 Figurel3 is a gra Wawmgmﬁfqmce

showi ng5resul ts
bl adder cancer s

bf Teermeruense Sadelpmerase, witha St cxsteine for thiol
anpl e. This shows tetampbngse activity

rel easedg from 10
' collected froma
superfigial bl ad

00 |¢telhunl M tdiddrerast Sidopnad ntiblebfide sequence
d erMediamcemanThlentsiasd derogodivoencleetidessequence

wWere cagtured us

were perfornmed u

B q]i: u-\IVITeﬁgﬁw%g%%%g&{@ﬁ%h@]gptl(éeosequence

i nactivate tel omerase enzyme activity 25 (HI)

data denopnstrate
A BHPBAYRET 8% .ag'a@
lum nol to
backgr ound si gna
is also shown. F
showi ng results

These
el oner activit S|
o] Gsar Boceait by s APraictien e provided in
generate | um nescence. The | ow
| generated by the streptavidin al one
igure 4 is a graphical representation

of tel orreralsgBﬁiszay on an i nvasive

Abbreviations
AIHHKEVLATBDN’(""""‘“ o IMESCRJPTH)N

CPG — Ca1c1um Pectmate Gel

HRP Horseradish peroxidase
hTERT Telomerase Reverse Transcriptase

hTR human Telomerase

TBT Telomerase biosensor technology
TRAP Telomeric Repeat Amplification Protocol
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30 bl adder cancer sanple. This shows tel onerase
activity released from 1000 |ysed LIM 1215 cells and

waeedrn7w8t | ected froma patient with pathol ogi Pel/Ay2006/001998

confirmed invasive bl adder WO 2007/ 070982

PCT/ AU2006/ 001998 -14 cancer. The bl adder cancer

cells were captured using EpCAM beads. Matched

reactions were perforned using |ysates pretreated
with heat to inactivate tel omdPase enzyme activity

(HI'). These data denonstrate tel onerase activity using

horse radi sh peroxi dase conjugated streptavidin
BRIFEDESCRIPTONIOFT BN FIGEREY! nescence. The | ow
background signal 5 generated by the streptavidin

alone is also shown. Figure 5 is a graphical

epresentation show ng tel Qnmerase activity in cell
Jodls B286° hufin FohrTRespiaen oheulitn: GolERROEmRRE are availabl
fdi® R Pafentes ﬁISbn' FRhadt Cork Ao awp@bsﬂa& S e@fﬁceol ANfee may be
cancer cells froma faecal sanple using EpCAM beads
ispdseslib gbtgined fromeh Basat Office10 tel omerase activity and

measur enent using |um nescence. Figure 6 is a

graphi cal representati on show ng the sensitivity of

Fifereab 2y gfaphichElepdddntabi®dl kifovaA€ Helnbgholl @f dMbnitoring the conjugation
enbodi nent of the present invention. These data

of darspisteauense f%reé@mra%walaqadm BysnesireRhotunessc mathed for monitoring
tﬁ@ %81?}'(1?2&?0% & Qﬂ %gg&ﬁféle%ttldg %ﬁ%léﬂ 5ids éﬁ%s‘i&g bg" %lom]e§ase activity to a
um no a

genera um nescence. Aver aged

Hend thal ﬁlagmesmbjasenﬂsm pelldctibibg a msgnegof h@emeaml F msﬂigonucleotlde
format, on di fferent days V\Athlhﬂé{lree di fferent |ysat

}Bﬁépﬁ’éi“l&f“i’% nce gypuad ithigvevplength Q@nm}eago@ﬂg@%qd\ﬂlkgynucleoude
%%s%ﬁiahoé ¥Sah&54 9, HEK293T cel I's can be

ured h reproducibility. A linear range of
det ection |s appar ent as determ ned by using the

[ t 1250 | dc 0. Fi
157k 5 i al tespaion Wt ing Thsh sl cf e tploshtas assay for
ItIive 225 %8ls. ftis bivww @deleFontirase HEHASBRe16BEd SroACEREHLIM 1215 human
to an enbodi nent of the present invention. Averaged

cobomacageer collsgrn i mrparsdnn flyorsseanee wautied by gnedseorated fluorescein

{ t rent. . .
R BB A RoOTrraRll 8 DA AR deicdermipg by wsing 100 1
1t0e0 dyxed asles. acti vity of stock cell |ysates of 25

HEK293T cells can be nmeasured with reproducibility. A
| inear range of detection is apparent over the range

I?%lluje g égxqgféi%f?I%Px%géﬂtgtion@%%g%glﬁtsd‘ﬁfm%é%% @ssay on a superficial

omer as
bladder cancer sample. This shows telomerase activity released from 1000 lysed LIM 1215

cells and cells collected from a patient with pathologically confirmed superficial bladder
cancer. The bladder cancer cells were captured using EpCAM beads. Matched reactions
were performed using lysates pretreated with heat to inactivate telomerase enzyme activity
(HI). These data demonstrate telomerase activity using horse radish peroxidase conjugated
streptavidin reacted with luminol to generate luminescence. The low background signal

generated by the streptavidin alone is also shown.

Figure 4 is a graphical representation showing results of telomerase assay on an invasive
bladder cancer sample. This shows telomerase activity released from 1000 lysed LIM 1215

cells and cells collected from a patient with pathologically confirmed invasive bladder
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usi ng horse radi sh peroxi dase conjugated streptavidin
reacted with lum nol to generate |um nescence. These

walatogodwepnstrate that the TBT assay i S sensit PUBAHR006/001998

| ow cell concentrations. 30 WD 2007/ 070982

PCT/ AU2006/ 001998 -15 Figure 8 is a graphi cal

representati on show ng results of a statistical

eval uation of the Ilower |imt of detection of the TBT

assay according to an enbodi mefit of the pr esent

i nvention. Tel omerase activity of stock cell |ysates

of HEK293T was neasured with the TBT assay on 10

Qaemr &he bdders¢anner eailsdivére enpinteddasisg BpCANE tetads. dviatnhed reactions

saEﬁ lglhgipar at | g%?s %rteg??%%\$8'd‘hl I neSHB?'F X §§1og,g§ﬂ§g epfyme activity
(Hf)i TheRPditg ﬂ&ﬂ@@tﬂa&V@lon{eQas@@mWw ﬁfhllg\’ﬁ&sg 2NE &Sﬁdgsg: conjugated

times. The top nunbers illustrated wthin each bar on

sfreptapidi E@ﬁ@ﬁh witle lyminoh ¢e genersiatp@ineseense Biplaw background signal
i ndi vi dual
% ﬁ&ér&%%&qﬁ? %t]ﬁ t%"é@&‘taib gleglgért]ig? 2{ evg{' he nmean. These data

deronstrate telonmerase activity using horse radi sh
eI‘OXI dase conjugated streptavidin reacted with
Tigpend s & 6" ARCICORIAE ShaWES tekomsuise agtiviy 4n célls isolated from

OCARDMGRS TR %?td@ﬁloﬁgll a?_@ ‘ﬂ’gﬂs g%;kﬂf th rl%fﬁé’te éﬁﬁﬁy and predetermined

reproducibility o according to
Oaldmo@:lnnameﬂsfﬁ(tmei foaced satplenvsng EFp@AMHeade bmdmmt&s@ent release of

ta@ivi té \ﬁ\é\'@ di ffere t .concentrations of HEK293T
FIGmSTasE apH it ahd mgRsuremey uSW?euFIB’{}?FeW variability, 15
bet ween si x separate determ nations at each

concentration, 100 CE and 1000 CE, within the TBT
lﬁgw@ﬁ Was gephwah mpreeniydion shaveing dhebensitiyital of the assay for HEK293T

SIRPGRAHE. 1, DSFEF) ST RSHORHE s SR IARG e domomstt

tslbﬁﬁﬁisavdcdviﬂy eigt Bstsaviridish peidixitake tc@nﬂgﬁled afptavidin reacted with
| um nescence. Averaged data (nean standard devi ation)

Iyminol (g gegpsate TEpinpIcsRes. Shypaed data ase romp e prnesimests. performed
11%91 Rhg H{aﬁuéioaskaér ggéﬁ@ﬂlf@ten& ?Q\%ﬁﬁ%ﬁ?ﬂe&?&%&%ﬂ 9atk B?eparatlons.

er- assay re ity o
ﬁns:mdicnan@ that aeiomn’tmsdian‘emy of stdck_ @ilebsates iof VIBBKRO3T cells can be

The tel onerase. act.j.vity.of two fferent, .
RSP} TeRadysfbi er-z Hgear raRge %éfi?tgctmslsrmg@%as gefermined by
uhPheSRPAAT ReR©F281OMPS50 lysed cells.

Figure 7 is a graphical representation showing the sensitivity of the assay for low levels of
HEK?293T cells according to an embodiment of the present invention. Averaged data are
from 10 experiments performed using the manual assay format on different days with 3
different lysate preparations. This indicates that telomerase activity of stock cell lysates of
HEK293T cells can be measured with reproducibility. A linear range of detection is
apparent over the range of 1 to 500 lysed cells. These data demonstrate telomerase activity
using horse radish peroxidase conjugated streptavidin reacted with luminol to generate
luminescence. These data demonstrate that the TBT assay is sensitive at low cell

concentrations.
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The | evel of between assay variability at each
concentration, 50 CE and 5000 CE, was 25 6.4% and 8. 8%

wo@Roowiloz098nt al signal respectively. These data PCT/AU2006/001998

denonstrate tel onerase activity using horse radish

per oxi dase conjugated streptavidin reacted wth

lum nol to generate |um nescence. Averaged data (nean
standard error) are from four separate deterninations

for each concentration perforrlféd on different days. 30
Figure 11 is a graphical representation show ng the
specificity of the enzyne specificity of the TBT

Rigway8 ac e qgraiphical tropmsentativacihoming odsuith ef pr estistical evaluation of the

i nveption Th . tel WO 2007/ Q70982
I oo Aeiedispsot Tp TRE 955t oRading dp émnemieeliment p the prosent
iheEE0n.| Palk@Btage a8tiity diNQodkcell BRhteS oRMEKITO3T &Y hitasured with the
over expressing hTERT (human tel onerase reverse
e hassey pptlﬁﬁyar@Wé}cc%mmmodlffmgbd@fs Widlo A cléfifierentt lysate preparations.

ﬂ'igggde ng%telﬁ%lg t(i)?g %Pé;a? @Sﬁ)esé q%t V%qv%aq%égzglgg Sbve the mean

batltg’z?odmmlene] (@ o:m &ml@blﬁitveas| denerifsee D0 @imesh he A8 | dunfYety illustrated
of .5 the assay i.s denonstrated by the greater

Wit sashee o dhe Riptographazs dhg aptyal @umbexlo pBove background. “n” is the
2

n;a}é%rég ?SS{Z E}lﬁﬁﬁt Ty Iﬁg'% %E%Txhanohﬁ ggegie%as én%reﬁ’? g{eaxgﬂ@%rﬁ af'h]eéel_data demonstrate
teiemm;asé (B.thl['be usmgtlﬁm;a oatdighf ptrekilasr asmuga:téd streptavidin reacted with
urin s, according to an enbodi nent of the 10

IW‘B’QE % AYPeSCEfE TBT test was used to neasure

tel onerase activity in cells, isolated fromthe urine

of patients, in cell |ysate concentrations ranging

Figune Disl a graphical llepmﬁen‘iatwmh@WIﬂ'@ﬂmrmtra@esaacrepmduglbﬂm of the TBT

t f t.h
P8 oiiding e R e ions of B patsehl A uline Th Flormpred pegiyiy of two
diffstei®t ddingéntrbBong 66 HIBK 00BEtimbE SeltsSwadiadtited. TBRARNDS variability,
patient having a |low TBT result (Patient #3 1 These

bllten i Fepatads dgrmingtipnsss apla goticentrafors 0D G snd d000 CE, within
i r

tlge?'??ﬁﬁlg{é& Vga%li’mlsalng:laﬁg/é l%?ﬁ‘leh[gﬁijgl ﬁél re%ﬁb%ﬁ(rgl& %Q 'Xg& demonstrate

tdoibiasd eotivityo uging ehaasep eRlidhi pﬁosidgmbonjﬁgngd etr&}aavlﬂlrﬁreacted with

,’ll cal re sent ati on sho ag t he sen&éqwt and
‘gTB fq %ﬁn’?’gﬁ ﬂ%scem? a%rga%fq@ # (mean J glepdard dgvigtion) are from six
ré;ﬁ cLEhA ﬁfés%‘é&dcﬁ'cb)i%én&aﬁéﬁ ne sanples according to an

nbodi ne e present invention. The TBT test
vvas used to nmeasure tel onerase activity in ceIIs
t he urine .of Dbl add ncer

SO| atﬂeig ﬁfgrrfl},@% FCFEEF‘SP@E‘?’% sla(hvsailg She 1n?er—assa epro uci%ility of the TBT

assay according to an embodiment of the present invention. The telomerase activity of two

different concentrations of HEK293T tumor cells was measured on 10 separate occasions.
The level of between assay variability at each concentration, 50 CE and 5000 CE, was
6.4% and 8.8% of the total signal respectively. These data demonstrate telomerase activity
using horse radish peroxidase conjugated streptavidin reacted with luminol to generate
luminescence. Averaged data (mean =+ standard error) are from four separate

determinations for each concentration performed on different days.

Figure 11 is a graphical representation showing the specificity of the enzyme specificity of

the TBT assay according to an embodiment of the present invention. The telomerase
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When a 'cut-off value of 1.5 (fold-change conpared to
no telonerase control) is used the assay has 96. 6%

waemsgiorisst ty and 100% specificity. Wien the ' cRCFaiR006/001998

threshold is 1.2 (dashed line) the sensitivity of the

assay is 100% and there is a small increase in the

fal se- 25 positives. Figure 14 is a graphi cal

representati on show ng the senf|t|V|ty of the TBT

assay for the detection of te ®mer ase activity in

K562 human | eukem a cells according to an enbodi nent

of the present invention. The TBT test was used to

At yaty reast @ftt@m‘én@cbm 210 lannamleukzemmeqellalntﬁ wﬁd calsgmddfF-1 cells over

S cen ons up ese data
rrr%nsrﬁsnér glirERt e a%eéloglgfais?/lr?verﬁ% SW’BI%S@ rY§F <h broad range of
pRicontrAldas. ’Cl&l%b l&ﬂ@ﬁtt Ml(ﬁisfr@@tt@%h‘féfdge %Ql‘ﬁ%pﬂlﬁ?% B88¢€ radish peroxidase
PCT/ AU2006/ 001998 -17 reacted with | um™nol
gRImesatRdestTeRRVIHE dearted with durippl tosgenprate, bmmasmn@h The specificity of
Vv r
UEYRUDSs (PR bY B B8R BiS el SuMIE] Bl inphe TR1 cons
omncmesﬂmgtthﬁR'Ehovm ng the sensitivity of the TBT
assay for the 5 detection of telonerase activity in
unbi | i cal cord blood stemcells according to an
[ \
F ?g Ugrﬁg%%}%%ﬁlﬁmgr gﬁ o o@%log;b‘l’lt@ﬂfﬂg%e Sa%ét e\ﬁgpéf IHe "PBT assay for the
d@@lt@ne@f tehemernse AGIViGS snyrina sameles oercnmm‘hngl t(i@ﬁOembodlment of the

R BB i L G55 S5 5 S E, ot
gempihe Gﬁinerﬁpﬁﬂﬁﬁﬁt &t el 1@*&&%&%&&&10% fr %)ffroﬂmi ul to 2.5 pl of
ol i gonucl eot i de Iength i'n HEK293T cel

kst delomerases agfivaiyhiweal measyrasls énturirieo nelbflywmse dwiny ghree patients

]gr@gig)ﬁ%g ?iﬂ%&% sﬁ ‘)eslaéf ﬁﬁ‘%ﬁ%&lg T Ve%ﬁaéfgemlﬂgg ’Itkﬁlgaeag]'t (Patients #3

aEntle) an¥\on2 @)@ﬁétﬁlﬁQﬁl& PloW ﬂEZQQEiﬂQ(P—b@i@ﬁt #3418 Thdsd AateElAdicate that
THE | NVENT]I ON The present invention

‘ﬁ?sotgga E slgf egﬁléfﬁ%tﬁﬂép@g@wgfl%ﬁs ﬂiwéll Giedadeedinthy tefal nungper of tumor

SABBLA cBfls fheéahﬁ atie Sathfis urfﬁé,l@itligg @%ﬁg-egg Lﬁnag or

"t el oner ase b|o ensor t chno ogy
5 conducting t he assays al so forn1part of t he present

Flrg%leenié 1sa grapﬁlcaleregxeeggrﬁatlo sh%gvl g the seI131t1v1ty and specificity of the TBT
assay for the detection of telomerase activity in urine samples according to an embodiment
of the present invention. The TBT test was used to measure telomerase activity in cells,
isolated from the urine of bladder cancer patients (n=29) and normal subjects (n=12).
When a 'cut-off' value of 1.5 (fold-change compared to no telomerase control) is used the
assay has 96.6% sensitivity and 100% specificity,. When the 'cut-off threshold is 1.2
(dashed line) the sensitivity of the assay is 100% and there is a small increase in the false-

positives.

Figure 14 is a graphical representation showing the sensitivity of the TBT assay for the
detection of telomerase activity in K562 human leukemia cells according to an
embodiment of the present invention. The TBT test was used to measure telomerase
activity over a broad range of cell lysate concentrations up to 2500 CE. These data

demonstrate telomerase activity using horse radish peroxidase conjugated streptavidin
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a kit packaged with instructions for performng the
assay or may be separately provided. Detection of
w0 edooe9sse may be quantitative, sem -quantit ap€T/au006/001998

qualitative which are all enconpassed by the terns
"deternination", "deternining", "detection",
"di agnosi s", "prognosis" and "identification". The

assay my be automated or sem,»automated to 10 perm t
rapi d, high throughput screening. The el ucidation of
the presence of telomerase activity including the
| evel of telonerase activity is useful for determni

redntedpmitbeliBEna)r to BeieRy VETIEIRERSE. ofe; ARCASSEBFIGVA hdh level of
) ferat
SR S B S0 Gl G RITR e BRem BN O Pt of

the invention is in humans, the assay may be

conducted in all vertebrates I s an
Riguxe, 15 tha B @l rpresgrtatien e é%ft?gﬁ’t%s’ %rntﬁg 3333% assay for the
defbcBGE fodégkﬁﬁer‘ﬁéet BedNg E’i{ %%ﬁ:i‘ﬁcal ' db‘f@ rElb&[‘ stdmt defls according to an

apparent that the assa has a range of research and
ahtagineidti of thp piréseat 1rrmst10n TH 4apesatve geltsa&@m the @grcbb@od of three

ARen S A Pl T A8 SR e LD gpgoiive et
ﬁeflolﬁagéhetdtﬁn?mﬁeeeealiﬁait et £d18 bidddiagiplestise at 20 a

[ ow cost whil st maintaining high sensitivity and
clinical sustainability Q her telonerase assays are

}gi)éﬁ #f a g?a?ﬂg%n n«%?esgﬁ’tgﬁ Sr?)lvﬁg y use pgqylhﬁlif% nlucleotide length

ih&hﬂ(ﬁﬂxﬂ¢eﬂﬂyyﬁapl|cat|ons of TBT include, but are not
limted to: i) detection of immortal cells in cancer
bi opsies for the identification of potential 25
fgpfee ;7 ek g?‘al;phic'a? ASBhfid ot 4 %eiv@r Bp&fling BRsfderdtic (ROC) curve
een agents capabl activati ng,
ﬂﬁm&@‘ﬁsﬁna’@pstlmﬂmvmrtofﬁg: TBT tespinadeticting bliddetgenses;
including inmmortalizing agents (e.g. oncogenes) or
conpounds that m ght activate tel onerase and extend
teloneres 30 and replicative |ifespan of cells; WO.
2007/ 070982 PCT/ AU2006/ 001998 -19 iii) identification
in culture systens or in vivo of stemcells or early
progenitor cells that possess telonerase activity;
iv) exam nation of telomerase regulation during
differentiati on and devel opnent;
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5 v) identification of telonerase-positive fractions
generated during purification of telonerase; vi)

WO denwidszat i on of protozoal or fungal infectiPOBFAU2006/001998

10 vii) diagnosis of certain types of infertility
characterized by an absence of telonerase activity.
The TBT is high throughput, very sensitive

i nexpensi ve, and can be routi %iy enployed in 15 a
clinical |aboratory. Accordln&I one aspect of the
present invention contenplates a nethod for detecting
cells froma subject exhibiting tel onerase activity,
BETAIEED Eﬁ“ﬁRﬁPTHQINZDF”IEHEﬂhFWEH@TI(BﬁnpIe of
cells fromsaid subject and contacting magnetic
particles carrying an oligonucleotide pri mer mhich IS

e
'ﬂ}ezl?ineszegif g{\%ré{l a rr%) 3 a f@cﬁ%ﬁo‘f ?él%rﬁ«L.I%Ee in ﬁ(%el Ot sarnple of cells.
Bmttestas eferertitocas| "[TBéSt'tar dmﬂometm@enhmnscsxotwmologye RBskents useful for
d|t|on for telonerase-nedi ated
ﬂ ﬁaﬁﬁly% ‘rl}[ t 6P¥ea%‘1tﬂPYerPé'Pnt d b geagents may be part of

4 kie pﬁél&%@@ Qﬁtlrpfnsirﬁtﬁlom S efdbrmany the (htsé Qf b 5EFarkBly provided.

t her eby i ncorporate blotln wi t hin the onga
Beteetion; ofj telomesase aeai b@quaheta#ugrsemlﬂupmtaﬂm msquuhtdmve which are all

%%51%@53%}:[ dl!) tﬁg rf%ﬁngd‘dg%lpg XI"da'Sd%E mﬁ%'po{f&?etc 8{1]‘9 "diagnosis",

|nganonr

'pecesigh dnd Otidagificagon" 30 Thé %s%@sﬂﬁﬁ Kbeﬁﬂféni&tédhof 'dEﬂlflS’t!Ltomated to
and,an enhancer in the presence of exogenously ad
B Ppidg Sy @lghBWi el e’ h%ﬁhwvsbtlgc@f/tbﬂwwznce of telomerase

& g{tﬁ%ﬂgﬁﬁ% ty eg\?ell of%e(foﬂl&)asesé@ivﬁg éé P%f&llhf% rdg’c%ﬁ? m(,%gthe presence or

m xture to on neans to re ens

ehtive llaveisneScaneecells avhetleiassociamted oxdl 1nﬂﬁmtrmt1©ﬂ81b1{)nfe®étlon and/or
ive control .or a known

| dt
TN BRE ST CuREcltl Dottt e oirEhas & Bdbmppeyhantay may be
doRgudieiiedl WhteBiit! bMAtsGRl hfhropb@duci ng tel oner ase.

Having regard to the method and reagents employed in accordance with the present
invention, it is apparent that the assay has a range of research and diagnostic applications.
The assay is fast, accurate and amenable to single-tube reactions, multiplex protocols,
automation and in situ detection. The use of magnetic beads enables routine clinical use at
a low cost whilst maintaining high sensitivity and clinical sustainability. Other telomerase
assays are expensive, cannot be modified for high throughput screening and cannot be

routinely used in clinical laboratories. Applications of TBT include, but are not limited to:

i) detection of immortal cells in cancer biopsies for the identification of potential

cancer cells;

ii)  identification in a cell-based or cell-free screen of agents capable of activating,
derepressing, inhibiting or repressing telomerase, including immortalizing agents
(e.g. oncogenes) or compounds that might activate telomerase and extend telomeres

and replicative lifespan of cells;
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In a related enbodi ment, the present invention
contenplates a nethod for detecting cells 10 froma

W@ a7 enosexhi biting tel onerase activity, sai d PE/ATR006/001998
conprising: i) obtaining a sanple of cells fromsaid
subj ect and contacting nagnetic particles carrying an
ol i gonucl eoti de prinmer which is a substrate for
tel omerase with a cellular eﬁéract fromsaid cel
sanpl e and incubating the magnetic particles and cel
extract 15 together for a tinme and under conditions
sufficient for tel omerase-nmedi ated elongation of the

iip) | ilsntiGeationiiaeulbie Fstems ob Frvive Phstemecells o5 etrbepiogenitas cells that
NTP Qb . UTPs to thereby incorporate
bi o ?S%Q%t?lﬁ%n%utsﬁéhgfl ngated priner; ii) contacting the
magnetic particles with streptavidin-horseradi sh

.peroxi dase; O iii) collecti t he. beads, using a

on mﬁ%relaﬁﬁl%o’ﬁtal@ma}semtw& diriae Ei@‘éﬁgn%mnéaﬁ 35\’9[1%@%@

t he washed beads with [um nol and an enhancer in the

presence of exogenously added H202 to generate

v) unideetifieativa wh eelimeraseimsitivh afregionandendp@ed adwingd gedfication of
autgﬂaticaLly i n a machi ne which neasures | um nescence

i nt ENPEY5%and 25 iv) subjecting the resulting mxture

to detection neans to read the intensity of the

| um nescence, wherein the |evel of intensity of

viurideatiGesiva of prgseraadi or Bingaliafgationseardnt rol or a known

30 data set provides the |evel of telonerase activity

and the nunber of putative cells producing

viipl amghése of ‘é@tzﬁﬁ&%ﬁ&7&9&&rﬂﬁf§l/ A2 AR TBP8n absthcd Bf telomerase
one enhodi nent, "obtaining a sanple of cells"” includes

col PE&IWng and partially purifying the cells or at

| east renovi ng unnecessary conponents in the sanples.

An aspect of the present invention provides a nethod

The TBSkisddgh theoyghpiif, ivent sensitiod inekpertsivepandednl I motndy employed in
rﬁﬁpﬁ@% of those cells frompotentially interfering
aglipcpligbratorysyri fi cation of the tunor cells is

achi eved by incubation of the body fluid containing

the cells with nmagnetic beads, which are coated with
Acgondingty|dne sippast bf the presehididyentibhecontemplatess nstheid for detecting cells

f1|rorr]r{ £56 ?et:ct %}rd%b%lsgqglgmerase activity, said method comprising:

i)  obtaining a sample of cells from said subject and contacting magnetic particles
carrying an oligonucleotide primer which is a substrate for telomerase with a cellular
extract from said cell sample and incubating the magnetic particles and cell extract
together for a time and under conditions sufficient for telomerase-mediated
elongation of the oligonucleotide primer to occur in the presence of the NTPs and

biotinylated UTPs to thereby incorporate biotin within the elongated primer;
if)  contacting the magnetic particles with streptavidin-horseradish peroxidase;
iii) collecting the beads using a non-rotating magnet, washing the beads and contacting

the washed beads with luminol and an enhancer in the presence of exogenously

added H,0, to generate luminescence; and
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extensively and therefore separated from ot her cel
types, the body fluid matrix (eg; urine, blood), and

w0 paoe0f®8l ng substances. This | essens the possPOI/AD2OP6/001998

of fal se negatives due to 10 interference with the
assay and al so fal se positives caused by non-tunor
cells such as activated T-1ynphocytes which may be
present in an infection. The 2§nple wor kup procedure
is thus considered useful in~@ébtaining high clinica
sensitivity and specificity values. 15 By way of
exanple, urine is incubated with nmagneti c beads
coupl ed wi th nmonocl onal antibody, Ber-EP4 (CELLection

T RS i g RAABRRR o W s of

W t hurhinesdencgl | s attached are washed several tines
and lysis of the epithelial cells achieved by addition
of CHAPS- based lysis buffer. The advantage of this
WRER the Evélﬂﬁ{mﬂehﬂ @lalhﬁﬁﬁe%cé € cb edofs lnce b Montrol or a known
potenti al 20 1 nt ferl ng substances Igso
datat s@/capmdldey rthé dcyetlesf twlhmctascrmptmmmtaadnﬂml puabadof putative cells
%hﬁ e act|V|ty The sanpl e wor kup procedure
H?‘F81Is of interest from many chenicals that
comonly interfere with clinical assays.
Isolatlon of the epithelial cells fromblood 25 .
In arrelaéssl embodiment, thd presend invientien tentemplatdsraomethod for detecting cells

R SRl HEHACR B AN S B cthdd Gy Bisine:

chem)t her apy or ot her treatnents. The presence of
acti vated | ynphocyt es has proven groblenatlc for other
ihssaPinng & smplerefsecliscirpm; sa)d sybjeplednd captasting, magnetic particles

expres i

AP SR LG i) ATt T ol

t unextregifrdre lsaidl cel edahpld amiﬁrmubatingtthd nlagnptiopytiekes iayd cell extract
I ctive apture on nt| ttached

Qesthes; farl o fimoasd it UG08 o%ig@ meréﬂf-medlated

ceI leforfhGOR BE EHeV@ﬁ%%QuJ:Dé rh@rstd &§@4p it ﬁlegﬁl%%n%é of the NTPs and
senS|t|V|ty and a probability of fal

pos ibidtinytated T Ps to thexsbplincotpirate bmﬁm \Mltlmuttha)éonyg@d phisder;
as an essential feature of the present invention. 5
The term "subject” includes a vertebrate such as a

1i) UNMRBntttinkOhe MaFREBEFIEEs With RtrefBvitBL-haBerd@kh pooridase;
a plant or other entity conprising a tel onerase.
iii)  collecting the beads using a non-rotating magnet, washing the beads and contacting
the washed beads with luminol and an enhancer in the presence of exogenously
added H,O, to generate luminescence wherein said enhancer and H,O, are added

automatically in a machine which measures luminescence intensity; and

iv) subjecting the resulting mixture to detection means to read the intensity of the

luminescence,

wherein the level of intensity of luminescence compared to a negative control or a known
data set provides the level of telomerase activity and the number of putative cells

producing telomerase.
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As indicated above, in relation to vertebrates, the

cells may be cancer cells or cells associated with
woO pdo7amyst i on, proliferation or enbryogenesi s.PCT/AU2006/001998

Accordi ngly, another 10 aspect of the present

i nvention provides a nethod for detecting cells

sel ected fromcancer cells, inflammtory or

proliferative cells and enbryQgenic cells including

stemcells in a sanple from<“ "subject, said nethod

conprising: i) obtaining a sanple of cells fromsaid

subj ect and contacting nagnetic particles 15 carrying

an ol igonucleotide primer which is a substrate for

tel oner,ase wW.th cellular__.extract .from,ai d | .
Insgp%p| e@bé’ﬁﬂn?’?:?t u B@tﬂnﬁbg ehErmRlg ndd F%ﬁsp aF‘FﬁSF gscoggc ing, ppd partially
ptﬁff?iﬁlg‘%lﬁe cdIRIR b RAstrOhodng h@eq@é@rﬁ&iﬂﬁoﬁéﬁfsdh theddagples. An aspect

sutfircient for tel onerase-nedi ated el ongation of the

ofghé greserdlipvmtion ppevidesra methed &errselegtivepurification of ths tumog cells and
NTP i i a S, .her i ]

i A

cdllegs aageetity ipeutiatich e$ thei Hddy Stuie porteinitignthb celbewith insdgnetic beads,

eroxidase; iji) collecting th eads using.a .
whish-2roeaatsdyithignRet qelm#lﬁ@ﬂflﬁ%cpmjgaéma%g% (o dtpresfypre washed
i ' D Bthe RO BB & TABSHS f1hid hdtfix (eg; urine,
e}%%}g%e cﬁ@%gﬁgﬁgﬁee%ﬂgaﬁded @I’ggé toy‘gg{}erlate x.(eg B
bloud), nad deterfering nobstanres (Wi tistang thé@ossalsilityt oh fplse negatives due to
.to_detectjon neans tq read.the intensit f th
infexfAreRes iR dhe Senenatts fate PeieSoRinia B slopuppr cells such as
adtN A0 CPAGRPROGAIPINRA ndy b PRiseR irS W NinBsetian.C TRE r'saple workup
not containing cancer, inflammatory or embryogenic .
poetduse ¥ Swisctossidered | usolil iwfobtadningdishs elinigs | x505i1pirY 989 specificity
PCT/ AU2006/ 001998 -23- activity and thereby the
valtither of cells. In a related enbodiment, the present
i nvention provides a nethod for detecting cells
sel ected from cancer  cells, inflammat oi)y or .
Bproay péexemple ang s dnbelRth iy giercticerads eoupled; yigh fponoclonal
axﬁib%ﬁy‘?%ekﬁzmn (CEEPORIR Lﬁ%&% Msih BGtheligPird @Rt D9Fabeads), which
conmprising: i) obtaining a sanp of cells froms3aid

sededvjvelst capades dret epithetia) aellgnEhed begularwitle hesor cdls ragfaghpdaare washed
segflggrag meggaglmgg oghltegq:er{i@p 'zlilccre]:llls Ackleve Sy; adt itelorfl 8F CHAPS-based lysis
buffer. The advantage of this method is that it separates the tumor cells from potentially

interfering substances and also activated lymphocytes, which may contain elevated

telomerase activity.

The sample workup procedure removes the cells of interest from many chemicals that may
commonly interfere with clinical assays. Isolation of the epithelial cells from blood
removes any possibility of interference from hemoglobin, degradative enzymes in urine, or

therapeutic compounds such as those used for chemotherapy or other treatments.

The presence of activated lymphocytes has proven problematic for other assays of
telomerase activity as these cells can express detectable levels of telomerase activity. The
sample workup procedure in the TBT test removes the tumor epithelial cells from activated

lymphocytes by selective capture on antibody-attached magnetic beads. Removal of tumor
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extract fromsaid cell sanple and incubating the
magnetic particles and cell extract 10 together for a
wao 2ove/0a982 under conditions sufficient for PCT/AU2006/001998
t el onerase-nedi ated elongation of the oligonucleotide
primer to occur in the presence of the NTPs and
biotinylated UTPs to thereby incorporate biotin within
the elongated priner; ii) cqﬂ%fcting t he magnetic
particles with streptavidin- seradi sh peroxi dase;
15 iii) collecting the beads using a non-rotating
magnet, washing the beads and contacting the washed
cd&lsafdcgnvaCtlhatb‘il rkymphocams laadséﬁrﬁﬁ@t@r sengitivity andes doweer prpbability of

fa%‘e{ e‘%@q X)g}n:ilsg qlgg 2}8\{@0@% g:);%ér%g%tgn% 1§56 %5Ntial feature of the |

@gg@mhﬁ@“ y in a rrachl ne whi ch nmeasures | um nescence
intensity; and 20 iv) subjecting the resulting mxture
to detection nmeans to read the |ntenS|ty of the

*é‘ f@r&e%ﬁ G ind8ELH &eftéb‘?atle QYEh a9 ﬁf‘&l h¥n-Bhman nrammal non-
s uc

um nesc ce conpar e cont rol as a contro
mapimaliah venebiratiena pgntarmhm,ent1tyfdompmtrrgraytehnneaaﬁbr yogeni c
cells provides the |l evel of telonerase activity and
t hereby the nunber of cells. As indicated above, the

Ak EhARate8 MO0, in rdlABY fo IBMebr@ECHEOMYs MRY Yeecdne@dcells or cells
i nt erchangeabl y t hroughout the subj ect speci fication

asmodiaigd nwitk sinflagnmzdicoe rpaxda“enaﬁon 30 ﬁmbrmemsmon@mordmgly, another

cerous .condi tion Q n
R SR BraR T eiion mpvigdR Bt BF dRPiting (PRI 38R from cancer
cdlss ﬁﬁﬁﬁfmatmgo %ﬁﬁfeﬁ‘@tﬁl@' @4t iafid e8lbrfogeRitecdligiftligiap ean cells in a
WO 2007/ 070982 PCT/ AU2006/ 001998 - 22 or "t unor’

sqnaple Grogsa prbienss saidmethed comprsiBgt al t unor s,
adenocar ci nomas, nesot helioma, bladder tunors,
prostate tunors, germcell tunor, hepatonma/chol ongi o,

jcar chtadimg a seiploefdeds ifreen tsuidbssbjeqhi dndi tartyctingombgrsic particles

[ .

f}gf‘%@agg ngpc grlygieofnﬁ% Ps o u% ’&HES g gyléll?ﬁt %P]tég ’Ee’lomerase with a cellular
non fﬁc@?ﬂ%ﬁ?salét&ﬂ@ﬂn leSydl 1801,9)%&1{1% thd HAPActic ﬁa@ﬁél@sl hnd cell extract
cell tunors dney Tunors, testicular
t untugsthebr fak na t tmor snd Lmdalr iconditionsr suffigienimdeh telomsrase-mediated
or alelongaﬁ?on of t?le oqlgonuc eotide prlrr?e?' S otcglrlrrD {nsfhecperés\élnce Iof the NTPs and

biotinylated UTPs to thereby incorporate biotin within the elongated primer;

ii)  contacting the magnetic particles with streptavidin-horseradish peroxidase;

iii) collecting the beads using a non-rotating magnet, washing the beads and contacting
the washed beads with luminol and an enhancer in the presence of exogenously

added H,O; to generate luminescence; and

iv) subjecting the resulting mixture to detection means to read the intensity of the

luminescence,

wherein the level of intensity of luminescence compared to a control such as a control not

containing cancer, inflammatory or embryogenic cells provides the level of telomerase
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tunors, esophageal tunors, laryngeal tunors, |iver
tunors, lung tunors, vaginal tunors and WInis tunor
wQaooEna9pt es of particul ar cancers include butPEr/aunms/001998
limted to adenocarci noma, adenoma, adenofibronma
adenol ynphoma, adontoma, AIDS rel ated. cancers,
acoustic neuroma, acute |ynphocytic |eukem a, acute
nmyel oi d | eukem a, adenocystic_carci nong,
adrenocortical cancer, agnog% rc nyel oid netapl asi a,
al opeci a, al veol ar soft-part sarcoma, anel obl astonms,
angi oker at oma, angi ol ynphoi d hyperplasia with
a@@@ﬂﬁﬁﬁﬁhﬂﬁbyﬂﬁﬁ@nﬁNHOﬂGﬂbcler05|ng, angi omat osi s,
apudona, anal cancer, angi osarcoma, aplastic anaem a,
astrocytomm, ataxia- telangiectasia basal cel

L ar eelated@m(beRinggnt, meaﬁﬁ%nt GAVEHEon EVRles GARCROY: fof Wklcting cells
cang“gfr brain Stai]g] gli1oma, brain and CNS tunors,
t

selped QT rfegeer © OTYORIS Preliferative ccetls i andi einbryogenic cells
RS ateil oML 6 s GRNE Biben £ Binj 00 BERND LRARGS:

chil ood cancer, eikem a
ti ssue sarconm, chondrosarconmnm, 20 chori ocarci nonn,

chroni c.l ynphoc | eukem a, , chroni c el oid ) ]
i) eu&@tﬁi”ﬁ‘g\/ écﬁa&l’i °§| Ceﬁésfﬁ%f%r%l d suhie contagting magnetic particles
|y "phipyiRg af 8ligddte BB til€ pSm el\/ﬁhig is a P@%ﬁeﬁﬁ% hel(t)raer%?e: with a cellular

basosquanous,  Brown- Pear ¢ uct a
Kr ebgrapt fivmy kead col ISamphwdnwﬂJ,atmg) thesmapheticepdrtidlenngnd cell extract

oat api | | ar ci r,r hous,. .bronchial ar, )
br onggogre nffg{: P t&fﬂgm Lipgfni 0%59116‘0?? a%’r'ls}h‘flfs%tn dor telomeyase-mediated

car elongshcente o@@bffu&@ud@xﬁm@% dccwyHl @8 ?fr@s@ﬂ@e of the NTPs and
phyl | odi es, cenent oma, chordonma, 25 chori stonm

c h oW&FlB%laﬁeé&H%P s te Hseinoibrerpesiabiotn anthapthercjmghtedprimer;
chol angi oma, chol esteatonma, cylindrong,
cyst adenocar ci nona, cystadenona, dermatofi brosarcoma-

iipr otanietiag she wegmadip pagiclss vapdtept-Rulif-hofleladishPRioxidase;
ductal carcinoma, dysgerm noam endocrine cancers,

endonetrial cancer, ependynona, esophageal cancer,

iy cﬂﬂfe@tlngsﬁfe%gﬁs uﬁfr%'éq{oﬂ—ergﬁh @Ingt %glﬁ)mﬁﬁ ddgﬁxg contacting

cancer, eye: melano retlno
t ubthe cuasbed besdmuithi luariae in, alf lehlnamax uf Itl’ﬁar PRABELO G, exogenously

gal I I r, cancer st ric ncer, roi ntestinal
cantsd %Ci%g)gst?r%ﬁnﬁ]i E%% QPSCE%ECYV B f"ﬂ hancer and H,O, are added

geni@biitically Yn & aBRBIS whid RORHQ 10882 t
DT AUB00G, DLl oG8 T e s turro?csencememy’and

gestati onal -trophobl asti c-di sease, glionmma,

1v§4y %ﬁfég{ug% rt%%es%ﬁﬂlcgg t:u%I g%ﬁgg@%ﬁ%ggﬁgi%@% the, intensity of the

t u rlmmnescence

wherein the level of intensity of luminescence compared to a control such as a control not
containing cancer, inflammatory or embryogenic cells provides the level of telomerase

activity and thereby the number of cells.

As indicated above, the terms "cancer", "tumor" and "cancerous" may be used
interchangeably throughout the subject specification and denotes any cancerous or
malignant condition, pre-cancerous condition, myeloma, or any lymphoma or malignant

condition, or any other proliferative disorder involving neoplastic cells. The term "cancer”
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gynandr obl ast oma, haemat ol ogi cal mali gnhancies, hairy
cell |eukem a, head and neck cancer, hepatocellul ar
weanagereesher editary breast cancer, histiocyt osSPGT/AU2006/001998
Hodgki n' s di sease, 5 human papil | omavi rus,
hydati di f orm nol e, hypercal cernia, hypopharynx cancer,
hamart oma, hemangi oendot hel i oma, henmangi onma,
hemangi operi cytoma, hemangi 2 rcoma, henangi osar cona,
hi stiocytic disorders, histi© @T osi s malignant,
hi stiocytoma, hepatona, hidradenonma, hondrosarcons,
i munopr, oliferative small, opoma, ontraocul ar
orrétumhanclu%ebre@élmm] seloreqlp@siors @En@mnomaﬁ rmagsothelioma,
ncer c t
bfégﬂ%r o Imm?r 3 nsgagé P@l%hr?gs géxjn'k gér%ﬁa 311, ?t?ég %T&%?A carcinoma,
n&EidetERe ‘ainibr@,é}ﬂﬁlﬁary Ihdoplasmc Sra8M rodnch&EI tﬁﬂ;@@ e,fquarhumbgcell cancer,
cancer, |ynphed nphoma, Hodgkin' s, | ynpho
nwéﬁmm@d ghypica fi gma% thma eﬁe@mﬁ)%%sar%ﬁanmoamse rﬁrramal leydig cell
or9 sel?t'oﬁet!e?l > tundOrX §RirC Rlndors QHP}I |%ﬁ.\!ﬂkors,t'cegtf‘éuheur thin®f, 'brain tumors,
ronic v-11-assocl at ed I'osar cona,
obatmnhﬁngﬂrs cstamatle , tuhprsp rmdytunmrs,hbkadder tumess,- bed tamaks, cervical

el oi d | eukosar coma, | eydi eII 15 tupor, .
i rscsobaRgal TG, arREeal AP0 LXPE BIECrS) g uRgroaginal tumors
ahy WAhRSEinRGYt ona, | ynphagi ona, | ynphagi onyona,
| ynphangi osarconma, mal e breast cancer, nalignant-
r habdoi d- t unor - of - kidney, medul | obl ast oma, nel anoma,

I\/brk el | ancer c cancer,
Neples of RetietR Sftaers HRERG 30 aRCRotoBRHEL IS GhpbRRHGHe, adenoma,
addho@bl es adenoty iy, &ablht@m%)/AﬂDS AElSted Wﬁie@s’f&coustlc neuroma, acute
nyel oproliferative disorders, malignant 20 car.cinoid
lggphoenie lekeriin gt awieloidlewkegya, %ﬁ@aewsam G4¢ipprma, adrenocortical
ng I y 4Te ro
cﬂnggfd ! hée%%gemge fﬁgﬁpﬁs .0 n{éﬁ%ﬂ}@ rg?&?eco éasa%r Co%%?nai} - L-part,  sarcoma,
amiymmronmmngmksaltomanm@uolymphmnhhyppqgm wign ceesmophlha angioma
‘RIF hr obl ast oma, . neur&?l ast oin;ﬁg neur of i br omat osi s,
S ﬁpﬁlélée FOSIEBHAHE  APHABRe A0Ro FARESTa nYHEOSBRGOMa, ¢ Aplagtc, anaemia,
aftRILyRINR, | a6 heth Bt SR Chssal Q:%Hl EareinBfd" gslkﬁ'g"%der cancer, bone
neuf obl ast oma, 25 neur Gepi t hel | oma, neur of | br omat osi s,
caeersof hdwed neances ubraima stcmeogiioaasaqsbl(am gndb NS, tuloesastreast cancer,

Stiv colore ta liver. ocul ar ce

bisediRimag GV b, SBitad ofivor I PRSP Brain tumors,
cRiddHo8H . caﬁ§ére @ﬁﬂ’d‘ﬂb@ﬂﬁeul&%h@ MYhiRMebd %Bﬁcﬁéﬁ@ lsarcBRAC ERARIrosarcoma,

cancer, paranasal cancer, parathyroid cancer, parotld
c@cprmrcmm rchr@gmly@phgqy@@rleu]p@map shyogic myeloid leukemia, colorectal

eur.o i L Ui

c{l}lé::éfz:is %p at e lgtlfprl}géﬁdn%% tctél%ﬁ%o%% éec %n?\&gker p@%ﬁgﬁlp eo%o%quamous
Boysati-Pasice &hmtallldﬁﬁhclpﬁmdrl Krabs 2p Meakelegllj mu@inous, non-small cell lung,

par Igangl i oma
oat cell, papillary, scirrhous, bronchiolar, bronchogenic, squamous cell, and transitional

cell), carcinosarcoma, cervical dysplasia, cystosarcoma phyllodies, cementoma, chordoma,
choristoma, chondrosarcoma, chondroblastoma, craniopharyngioma, cholangioma,
cholesteatoma, cylindroma, cystadenocarcinoma, cystadenoma, dermatofibrosarcoma-
protuberans, desmoplastic-small-round-cell-tumor, ductal carcinoma, dysgerminoam,
endocrine cancers, endometrial cancer, ependymoma, esophageal cancer, Ewing’s
sarcoma, extra-hepatic bile duct cancer, eye cancer, eye: melanoma, retinoblastoma,
fallopian tube cancer, fanconi anaemia, fibroma, fibrosarcoma, gall bladder cancer, gastric

cancer, gastrointestinal cancers, gastrointestinal-carcinoid-tumor, genitourinary cancers,
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nonchromaf fi n, pineal oma, plasmacytoma, protooncogene,
rare-cancer s-and- associ ated WO 2007/ 070982
w7 AWRED6/ 001998 -26 disorders, renal cell PCT/AU2006/001998
carci noma, retinoblastom, rhabdomyosarcoma
Rot hnund- Thonmson syndrone, reticul oendot heli osi s,
r habdonyona, salivary gl and cancer, sarconms,
schwannonma, Sezary syndrone, in cancer, small cel
l ung cancer (sclc), small int®stine cancer, soft
ti ssue sarcomm, spinal cord tunors,
squanous-cel | - carci noma- (skin stomach 5 cancer,
gesynesll wmosarasstrtionad-Aiooholagtie: %;seasw ghigme, exprseplagieekeancers, giant

p an st-cell rcoma [ u
Cei\/ gum%r g(%ng?c?r{?mog}a cal éibélsrfa’ V Wuaglglé’agaéergrg{lﬂ()éa mcl}éll tumor,
gﬁﬁﬁ@@blasto&ﬂa@ﬂfdehﬂaﬂﬂt@élcal emblgainciRE,- hhirpddtr )eukemla, head and neck
transitional -cell -cancer-(renal -pel vis-/-urete

caneefp hepatacaliviar canessy herdifary dieast carseh @ﬂqcﬁ%w@hodgkm s disease,
hl%t!r}%(r{m P@)lll&ﬁl%ﬁ%m ﬁ &étﬁhﬁ)ﬁﬁm &llé %é%alcé‘iﬁgceﬁyépo%larynx cancer,

systemtancer, uropla terine sar
hath@&tansa, canc élemanggemh)lthethanrae r, Hlémzmglmaa,c anc eigmangiopericytoma,

V\&Idenstrorﬂs crolobulln aand Wlps' tunor. The ..
heppap ZIQSarcofa h?m%f%%?mpma, OWIFatcﬁlqO,r B gy.,s%f:ytosm malignant,

hiSBRSRSm A atHepbfha Shﬁ@lfhd@ﬁorﬁQr Hdnﬁl‘os@tfcomrae MrgRbhr&fiferative small,
cancer spread. 15 An inflamatory or proI i ferative

opwmali titoapcittac | mdlesoma) h@etagslbcqaac@d Kunosi’ s cyaecommgkidagy  cancer,

SRR R A PR, e
08,1 Bp REnRA! BfRERbnk] $1;velpeéﬂéb1§ luAg lcaneent Biyphedema, lymphoma,
d| sease, pharyng| tis, pid, pleurisy raw t hr oat

Hodgia's3ymphemp, nosciedakn %xmp}gl%ﬁ%omwam@au lqukgmip (e.g. b-cell,
mﬁ&cfl%céelll nBSﬁt hﬁnst cﬁ:ﬁhr PQéIF n?}}Ia m’r’a L ory ML da\é c?l 'lfﬁgheg%msarcoma

yneur opat ronlc ﬁat

lquﬂm&ﬁﬁh ke mﬁuplmnyﬁhyhronia[ mlastecellrahﬂamymmd), j{eukosarcoma leydig cell
derTyeI i nati ng pol yneuro at h or chrqnic, infl an‘g&ﬁlé&}/l

oty JIDOPRIEO e (FAPHYMR%C F”E?Bglah ymphangiofes giocytoma,

l iomtly@ﬂ%ﬁﬁgeﬁﬁr ?y%ﬁp@a ?io‘ééﬁ:dmhs b€ bréRt cancer, malignant-

antitate antltateo qualtatethe presence
rlmbdd)ldvteinor}bf—kaheyar metduﬂobla&tﬁmaencmelaoomean cdetkel cell  cancer,
a tunor

oS o e BRI S APESFram O R R gy PR R Jsgplpsi, mycosis
fidlooldd§, RYQS@Rlakiiy Qﬁfdk&ﬂesp Eé1oHRS ndyeldrbIoRrative disorders, malignant

detecting cancer I[ls in a san‘pl e froma subject,
cargingidyeyrsseme (gmmqu rhgart 3tisgaye, opeditl lpblagtomas mlgglgma melanoma,

m%géricﬁgl{n m@, Saés%neplfmré)mg,t a%gth%ﬁ&kg,c%)%%lm%t IhYoma, myosarcoma,

myxoma, myxosarcoma, nasal cancer, nasopharyngeal cancer, nephroblastoma,

(

neuroblastoma, neurofibromatosis, Nijmegen breakage syndrome, non-melanoma skin
cancer, non-small-cell-lung-cancer-(nsclc), neurilemmoma, neuroblastoma,
neuroepithelioma, neurofibromatosis, neurofibroma, neuroma, neoplasms (e.g. bone,
breast, digestive system, colorectal, liver), ocular cancers, oesophageal cancer, oral cavity
cancer, oropharynx cancer, osteosarcoma, ostomy ovarian cancer, pancreas cancer,
paranasal cancer, parathyroid cancer, parotid gland cancer, penile cancer, peripheral-
neuroectodermal-tumors, pituitary cancer, polycythemia vera, prostate cancer, osteoma,
osteosarcoma, ovarian  carcinoma, papilloma, paraganglioma, paraganglioma

nonchromaffin, pinealoma, plasmacytoma, protooncogene, rare-cancers-and-associated-
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carrying an oligonucl eotide prinmer whichis a
substrate for telonerase with a cellular WO

wQe®70p8982 PCT/ AU2006/ 001998 -27 extract frpoT/aazae6/001998

cell sanple and incubating the magnetic particles and

cell extract together for a tinme and under conditions
sufficient for tel onmerase-nedi ated elongation of the

ol i gonucl eotide priner to occg% in the presence of the

NTPs and biotinylated UTPs T6 thereby incorporate

biotin within the elongated primer; 5 ii) contacting

the magnetic particles with streptavidin-horseradi sh

dirordsxs, derad ;celljcaycinamnd, getinabipstame, balwbomysisargoma, Rothmund-Thomson

sPREoh s e BT st M Lo AR BN 7 EhR sarcoma

sPHER0aR, Stzaex ogRRomMs] kin ¢éhcef] dathiDAuhg cGRRE (RS, small intestine
| um nescence; and (iv) subjecting the resulting )
CARGRE,LRO TRsHR BT RNt cotsl umEs, tSHBamerseepdi-qajcingme+skin), stomach

CW,”§§§€&? %arc%ﬁla‘“@g%g%mg %E ]%v@i\ﬁ ls %&gﬁﬁﬁﬁ&?i {(Xpo%ﬁ's and mast-cell

m’nescence conpare ont r ol as no
saienias)n sertplicaticttmonssyaevibmaatestiailaracak carywhydak @aset, thyroid cancer,

rovi des the | ev f _telonerase actiyvit and th )
t‘%ﬂﬁﬁ%‘?a o1 ﬁﬁ?WT(gédgﬁh cer cell %a.‘ns}tﬁmél'ﬁé ?Wﬁﬂ'g?na?'l’ems'/ -ureter),
1P AR ancé i ferRIOBSE Riech 'EE{? :HéuIanl tH&rﬂﬁingeﬁo?lrxdﬁa{sBQ Qumor, urethral

for detecting cancer 20 ce in a”sanple froma
cguds.auinary systermstimst, woplpkins, wigrind jarcinaiutérng cancenryakimal cancer,

N i d, subj ect d t J ti
Rl VoS s R oo Fale B o o i s
a substrate for telonerase with a cellular extract

fromsaid cell sanple and incubating the magnetic )
ThartBElieg vsedilcaspay Extniskcttrapificatinre pheancep patents, riclpd for risk of

rgeiﬁggl{m%pgg'{cte# %}ﬁads-uffi cient for tel omerase-nedi at ed

ongatiton o e ol i gonucl eotide priner to occur in
the presence of the NTPs and biotinylated UTPs to
fe hiotin wthin th | ongat ed

PH] f@%mét?%"éﬁ%% oAty eondition fely Sref&ﬁﬁ jagjosiateg piith acne, angina,
ARSI 00U SRR B pgpmmaion. vl
flag gb¢, g cratizingeadsroanidisc pelvmcinflagmatory disease, pharyngitis, pid, pleurisy,
raw throat, redness, rubor, sore throat, stomach flu and urinary tract infections, chronic
inflammatory demyelinating polyneuropathy, chronic inflammatory demyelinating
polyradiculoneuropathy, chronic inflammatory demyelinating polyneuropathy or chronic

inflammatory demyelinating polyradiculoneuropathy.

In a preferred embodiment, the telomerase activity is used to quantitate, semi-quantitate or
qualitate the presence or level of cancer cells. Reference to "cancer" includes a tumor and

a leukemia as well as carcinoma and a sarcoma.

Accordingly, another aspect of the present invention provides a method for detecting

cancer cells in a sample from a subject, said method comprising:

i)  obtaining a sample of cells from said subject and contacting magnetic particles

carrying an oligonucleotide primer which is a substrate for telomerase with a cellular
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WO 2007/ 070982 PCT/ AU2006/ 001998 -28 the washed beads
with [um nol and an enhancer in the presence of

wezx@genoesly added H202 to generate | um nescePCEAU2006/001998

wher ei n said enhancer and H202 are added

automatically in a machi ne which nmeasures | um nescence
intensity; and 5 (iv) subjecting the resulting m xture
detection neans to read the i ?gnsity of the

| um nescence, wherein the | evél of intensity of

| um nescence conpared to a control such as not

contai ni ng cancerous cells and/ or a known data set 1
pr owkidess frome spidesll semplectnshispalating dhe magpetio parkiplgs ppr cell extract

NUMDSLRl RY ALLNE GRACRIqCF Sdrdliidh! bufftichf P RYnchse-mediated
gen %%%ed y any nunber of means 1 ncl uding

sonpidghii@nof thesolizoanceotidecprimert toavecne ith tspresemco 0é the NTPs and
enbodi nent , I's are coll ected,by. biopsy. or. in.a, .

o1 o guwiaigd G he faBrps Sncaprsiy biin it o fighdhSprimer:

and/or zwitterionic detergent. Cell debris is 15

general |y renoved by centrifugation or filtration. The
i§upeoniatiang the snaghetic patitles with steptavidineborseradiple peroxigase;
Exanpl es of suitable detergents include Tween 20,

Triton X-100, Triton X- 114, Thesit, NP-40,

ifly OChUE@INaRs beRls Wkirtosl e r@htigOmiaget, washing the beads and contacting
n- dodecyl -'bet a- D- mal t osi de,

oct dhoytashedrbedds| with dummingd a@wE@Aelg)apcer in the presence of exogenously

deca - t hyl ] -10), and

i Sotaﬁﬁ%&i@%\bg@ %8‘%#%%%?@‘%01 ether),,, and preferred
zwitterionic detergents include 20 CHAPS

el ORISRy ke R mheaks T PeBP S Bithbity of the
{(3- . dopropyl ) di net hyl - ammoni o} - 2- hydr oxy- 1 - prop
ane-@%‘? egzr;]gé)tgg’) N- dodecyl -

N, N- di net hyl - 3- amoni o- 1- pr opane- sul fonate, and

di gitonin (th CHAPS. In. a.preferred enhoedi nen

WhSTER e1QV§@@E w‘fetfﬁ%b%gémﬂﬁ?sfs?"e[ 69‘%%&??%0%@,“10? Sch as not
SRR icnceddtV MICHd/ ol faldata e pididey/the Bvyctitelbmerase activity
wth 1 protease inhibitor tablet FConpete M ni ,

Ralcthe hupber dfpukdtive cander ¢dlst ecti on nmay be by any means

and nunbers of cells in a sanple to be assayed may

vary. Generally fromabout 1 cell to about 106 or

B £8k@iculae binbodiEent &he preddte dnddntian tprovdes Bhetiedcier defeeting cancer
present invention is capabl e of ass,a%/i ng from1lto

delsdn e sampleifram agnbigetssaidmetwd cOMPEISINgy "t o 105 cel | s

and so on. Particularly useful cell nunbers include 1,

2, 3, 4, 5, 6, 7, ) _

i)  obtaining a sample of cells from said subject and contacting magnetic particles

carrying an oligonucleotide primer which is a substrate for telomerase with a cellular
extract from said cell sample and incubating the magnetic particles and cell extract
together for a time and under conditions sufficient for telomerase-mediated
elongation of the oligonucleotide primer to occur in the presence of the NTPs and

biotinylated UTPs to thereby incorporate biotin within the elongated primer;
i)  contacting the magnetic particles with streptavidin-horseradish peroxidase;

iii) collecting the beads using a non-rotating magnet, washing the beads and contacting
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WD 2007/ 070982 PCT/ AU2006/ 001998 -29 8, 9, 10, 11,
12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,

wao7ams27, 28, 29, 30, 31, 32, 33, 34, 35, BGI/ABZ006/001998

38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50,

51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63,

64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76,

77, 78, 79, 80, 81, 82, 83, ﬂ 85, 86, 87, 88, 89,

90, 91, 92, 93, 94, 95, 96, 9 98, 99, 100, 101, 102,

103, 5 104, 105, 106, 107, 108 109, 110, 111, 112,

113, 114, 115, 116, 117, i18 119, 120, 121, 122,

123 the) yashefiobeadg ygith Jyminol apd appepihanesy in1thg prasgpce 9 gxogenously

742 e fintaee ifon ik gL gy e it

155 auttatticdlly7in a m&ﬂunelﬁrhl,ch bdrsured imih&@enceGitendibs and

165, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175,

176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 186,
(i1/37’su%8§t1nglﬂ% rdsAftingl Hixtudd Letebldn Hhlankf rdRP ’thelgiﬁtensrcy of the
197, 98, 199, 200, 201 202, 203, 204, 205, 206,
208,111123@3‘3329.@ 211, 212, 213, 214, 215, 216, 217,

218, 219, 220, 221, 222, 223, 224, 225, 226, 227, 228,

229, 230, 231, 232, 233, 234, 235, 236, 237, 238,

waeDein 2h0, le¥dl lof 2dnsiBA3f 18ddnesddoe chhparetft fo a 248trol such as not
249, 250, 251, 252, 253, 254, 255, 256, 257, 258, 259,
cgg@mu%qancgegs ce}@gmd/gg,g kngwg dataggprozgfps t}gégvel gggalomerase activity

75, 276, 277, 278, 279, 280,
%@%"%@@”r§§§ma%é§§§%&“§§§ 286, 287, 288, 289, 290,

291, 292, 293, 294, 295, 296, 297, 298, 299, 300, 301,

CS?YZ 303, 304, 305, 6, 307, .308, 309, .310, 311, .312,
3ext1f)ait§ m@l‘ge gglféateg %y any flglmb§_rl g‘f meggsbm ng gcggucatlon lysis and
f?e%ge-th%%meélgés #P8ne gl%%odlﬁ?e%t ceR9 areddfectdd by ﬁ%ﬁs &3 a blood or

4, 335,336, 337, 8,339, 340, 34T, 343, 343

tISSIlIB smﬂu;, @d@ys@Aﬁslngdmommc &Wbr za&ttpn@ﬁg de%@ntBKZE;H debris is
g%%%all%gggogeé% 5‘33 1ﬁ.1§é oﬂ gggi?tiﬂag's{sl 6§up§36 rﬁds @Fﬁl collected and
wddbin B Bssay. 7Exarﬁ%l%s OBﬁﬁtabﬁ&Qterééﬂs in3Bde T30 2@8”{&1’(0%@5—100 Triton

386, 387, 388, 389, 390, 391, 392, 393, 394
32484, Buit, B0, aemylgl@eosumIl-dmi@gylgm@gmdmGndodmsl-ba@@-maltomde

Byl 350 81 sy BiSagtiPgpn 10,

1éb218dec&Eﬁly(étB@Lenélg’i}”tcolékBé’r)n, 438d pocterréBSzwitidfionié3 7dete‘ﬂg'3‘éhts include
4 40, 441, 442, 443. 444, 445, 446, 44T, 448
8PS 4 4@0{(3-&hqlm®zrom®3hma@alams@w}Lré@ron@? -sulfgpate) SFIAPSO (3-

{g’%gl:lol%@idopr ’l)dl ﬁéhylz%xﬁgﬂi?%ﬁ%é ang‘éﬁ tgﬂéi 3 ON -dodecyl-

N Bidimett§2-3- Mﬁomémprop&&-smmtegl&ﬂ dlgﬁéimnAﬁﬂh CARARS.
491, 492, 493, 494, 495, 496, 497, 498, 499,

In a preferred embodiment, the cells are lysed with CHAPS buffer [0.5% v/v CHAPS,
10mM Tris, ImM MgC12, 1mM EGTA and 10% v/v glycerol with 1 protease inhibitor
tablet (Compete Mini, Roche) per 10ml].

Cell collection may be by any means and numbers of cells in a sample to be assayed may
vary. Generally from about 1 cell to about 10° or greater cells may be assayed at a time.
Hence, the present invention is capable of assaying from 1 to 10 cells including 5 to 10°

cells, 10 to 10° cells and so on. Particularly useful cell numbers include 1, 2, 3, 4, 5, 6, 7,



10

15

20

25

30

500, 501, 502, 503, 504, 505, 506, 507, 508, 509, 510,
511, 512, 513, 514, 515, 516, 517, 518, 519, 520,

wWO2W7/0HR82 523, 524, 525, 526, 527, 528, 529, BGUAU2BE/001998

532, 533, 534, 535. 536, 537, 538, 539, 540, 541,
542. 543, 544, 545. 546, 547, 548, 549, 550, 551, 552,
553. 30 554, 555, 556, 557, 558, 559, 560, 561, 562,
563. 564, 565, 566, 567, 568, 569, 570, 571, 572,
573. 574, 575, 576, 577, 578.2579. 580, 581, 582, 583,
gg#/A82806?86 587. 588, 589, WD 2007/ 070982
001998 -30 590, 591, 592, 593, 594
859610,39712,99814,96916,dG018.601 20652 22643 24685 266%%52%23% 30,31, 32,

8o%, 35296 3598, 3818, 4B, 4807, 437Hs, £ 4s, £130, H%0, 53, 54, 55, 56,

56233, $£280, 6292, 6304, 63166, 63268, 63370, 6734726&745"&5 76627,78, 79, 80,
638, 639, 640, 641, 642, 643

83482, %5484, %586, ¥ 88, §%550, 3552, g%fpﬁ ggéo% 826963 8@,71006%%1 102, 103,
1@291052386 @1’1@7@@2 17@61%(%72’?2‘1@6514 468, 11%6117616‘1&%119 120, 121,

675 676,
168012%824, 352126,81'9,7 638, 1208530,686, 1387133658, 18801365387, 138, 139,

1901145422, iy 1480045, T8 1400028.349; 158431, B 159034, 135, 156, 157,
1;%2159_7,;1%0 1614167 1553, 164,61657 166, 1%378168711%9 1771D17721t72 173 174, 175,

724, 725,77 726, 127, 8 729, 730, 731
783177,7138, 17583 80,768, 182,71837384, 11;@9186;41@7 17&31189,41290 191 192, 193,

thlg1oafe, 18519409, 280, 200502, 245 248 dos s, 247 70% g9, 210, 21

271@42137 664, 7662165717, 2@&21’9@920 27219222772:123 TIR 2237206, 227, 228, 229,
74, 775,° 776, 777, 778, 779 781, 7 7
0P85 23 1,982, 233 2347385, 23652377388, 2;3@1249,@211 ;%%243 1, %ﬁs 246, 247,
S 8 4
oot n T8 25808, 1922005000, 0, a2 26
%6%262,%%8, g%%mg%%n,gzi, 2%274,3215, 21T, B7% 2792880, 281, 282, 283,
Sas2 3002 S a0 0 T 19 5, 00,01,
ggzgsﬁgsgm §§§’ 3082397, 308, 3@95%10833141 3@%2361385@1 3&5731@@87 318, 319,

6T, 862, 863, 864, 86
860 3287302, 873, 3287725, 328, 3:37;432833@ 380,83318372, 33@;334 335, 336, 337,

%833 80o ggé 4%8343 égi 3%%%468%@6 ﬁgg]@sgé% ﬁgggsf%%s 354, 355,

?58335903158 %9@ 36%0%1 A4, 3603649965, 386,73679088, FVY37QLT], 372, 373,
915" 616, 917. 918 919.,929
m379,2276 92’3, 37@22179 @@9, 3825820383, 36963859 38¢€ 13‘5%@ 8% B9, 390, 391,

%%ﬁgﬂﬁfégg%@g@?g@gg?& 87 %19??@% &?3948%4&)5 964,407, 408, 409,

%(% 4182?12 322,4132515 81516 49‘&21,189539 49694219€02, %14249,6@,5 426, 427,
428,'429, 430, 431, 432, 433 434, 435, 436, 437, 438, 439, 440, 441, 442, 443, 444, 445,
446, 447, 448, 449, 450, 451, 452, 453, 454, 455, 456, 457, 458, 459, 460, 461, 462, 463,
464, 465, 466, 467, 468, 469, 470, 471, 472, 473, 474, 475, 476, 477, 478, 479, 480, 481,
482, 483, 484, 485, 486, 487, 488, 489, 490, 491, 492, 493, 494, 495, 496, 497, 498, 499,
500, 501, 502, 503, 504, 505, 506, 507, 508, 509, 510, 511, 512, 513, 514, 515, 516, 517,
518, 519, 520, 521, 522, 523, 524, 525, 526, 527, 528, 529, 530, 531, 532, 533, 534, 535,
536, 537, 538, 539, 540, 541, 542, 543, 544, 545, 546, 547, 548, 549, 550, 551, 552, 553,
554, 555, 556, 557, 558, 559, 560, 561, 562, 563, 564, 565, 566, 567, 568, 569, 570, 571,

572,573,574,575,576,577,578,579,580,581,582,583,584,585,586,587,588,589,
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968, 969, 970, 971, 972, 973, 974, 975, 976, 977, 978,
979, 980, 981, 982, 983, 984, 985, 986, 987, 988,

wOg®7/02982 991, 992, 993, 994, 995, 996, 997, BOBAUADH/001998

or 1000 cells or 5 x 103, 104, 5 x 104, 105, 5 x 105,
106, 5 x 106 and 107 cells. The sensitivity of the

assay can 25 be seen fromFigure 2. In a particularly
conveni ent aspect of the netﬂgp cell sanples are not
diluted prior to the assay but” tather volunmes of cells
are renoved to provide fromabout 1 cell to 106 cells

or greater. Hence, a sensitivity of from1 to 1000
5951508, 592, PR+ IHuB9T.| SPOpP LT, SPBIF% 660, G, H8AN3; 1A, 1605, 606, 607,

6@86’60%(;?1?01@?1,1(81:2, gg)?,?c%?sgg:61§3§17;}15;82é9, %29, e%\’, 6%’623, 624, 625,

62’69 623062281529 330, 831, 342, 638, 633663533363@37 398 6@5 640,,641, 642, 643,
A4, A5, 46, 47, 48, 49

6%@#0@‘1{@@27;@‘& ARATH) 6Dk S8, 55335@545@'55 §ﬁ6 6;557,, 68%,659, 660, 661,

6% ’6631664€§65$§66, %7 % 6%’676,‘;6]7153%2?@793, % @7?1 69@2677, 678, 679,
632’683;1683;5’83,8@'4 885, 6%’1683’688262%%15969@()1;992;)@@ 695,695, 696, 697,
6356951 409, o702 105, 7t 10% 796, 145 1084 105, 718, 7 812,743, 714, 715,
7?4%17 1P 718280, 421, 7252873 133, 7§-5247261'?.’§7 7%@6729 73% 37§’1 732, 733,

198, 1297130° 131, 13>, 133 134135
TABT3517%%, 73417381439, A3 741,442, 145 7444?545 1746 74]74848 179, 750, 751,

T30 76, K. b6 Red ke P01 2 188, 167, /Bo1765% 786, 107; 768, 769,

7%%2771%77% 73135774%77@5 717%77771778'8 1"799 78@8@81 1782, 78B8284 L83, 786, 787,

78847891990, 79067921 §93, ws79i§£96 i% 79@0199 ﬁ@Q 5’5041@§02 23, 804, 805,
2 0 2 3

33330708, 8697815381, 820813, 3% 875 Ws2dr, sftSe1p Ao 1, 82, 823,

828 R2518262 327, 84 8292830, 830),832,3833, 3833, 83533362837, 838839, 840, 841,

236, 237, 238. 239. 240. 241 242 243. 244 245

848430944, 84258403 847, 84898495300, 8%h 8535853, B34, 8555 836,,8%, 858, 859,

8%(’2796122% 8§§9864g§§5, %@ 867;%8 5%3&735 ?@58732?4 875, 876, 877,

828, R792980, 88380882, B81, 8823885, 588, 8&343,8828859,, 892668912892, 893 894, 895,

3954197560 595906881, G55 005 e, 59519080807, 308; 9 §1038d; 912, 913,
91341@\1539116 9911291831939 @zb492f>19"22 62@ 92]159;351-926392372 9@99929 930, 931,

932319333324 93339363:937 9383939 f%@ 9$BV9423%433 94409453246, 947 948, 949,
o3 51282, 2830s2 4t g7y, 3L 0oh iy, 938004 50,97
98$2693970, 956497836053, S5 97886, 88B,9785979,380, 981, 982, 983, 984, 985,
986, 987, 988, 989, 990, 991, 992, 993, 994, 995, 996, 997, 998, 999 or 1000 cells or 5 x
10%, 10%, 5 x 10%, 10°, 5 x 10°, 10°, 5 x 10% and 107 cells. The sensitivity of the assay can
be seen from Figure 2. In a particularly convenient aspect of the method, cell samples are
not diluted prior to the assay but rather volumes of cells are removed to provide from about

1 cell to 10° cells or greater.

Hence, a sensitivity of from 1 to 1000 cells is particularly preferred such as measuring 1, 2,
3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52,
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371, 372, 373, 374, 375, 376, 377, 378, 379, 380, 381,

382, 383, 384, 385, 386, 387, 388, 389, 390, 391,
wWa27/03082 394, 395, 396, 397, 398, 399, 400, HOWAUZDZ/001998

403, 404, 405, 406, 20 407, 408, 409, 410, 411, 412,

413, 414, 415, 416, 417, 418, 419, 420, 421, 422, 423,

424, 425, 426, 427, 428, 429, 430, 431, 432, 433,

434, 435, 436, 437, 438, 439, ,_,440, 441, 442, 443,

444, 445, 446, 447, 448, 449'3h50 451, 452, 453, 454,

455, 456, 457, 458, 459, 460, 461, 462, 463, 464,

465, 466, 467, 468, 469, 470, 471, 472, 473, 474, 475,
53,784, 54750, 54788, 59490, 61486, 6318, 6481, 6480, 68340, U832, 73, 74, 75, 76,

20 0,51, 450, 5 %k 9 955 9 9% 1955, 10
16071025088, 1999105106, 71 1081@9, B1&,1151412, 1335116165, 116, 117, 118,
517. 518, 519, 520, 521. 522 523 524 525 536 527,

15%8(205521, 18301235324, B9 126,583, 1284295530, 18361325333, 134, 135, 136,
35500 A0 R4l, MRy 40 A0 13 8 150150
15591,56565)7:, 158115%a80, BH3,1656153, 566, 1656666,967, 166869, 170, 171, 172,
B85l BB, Bhasdln, 3R 153 P 3K Tanis 180, 190,

15901925?913 1@821955%6 W19§9@9 5@(272052202 @%8 2&9%05% 207, 208,

261121061121 262321361244 31155216,1217 81%;,2161320, 62129 2232(223,6’22}1,, 225, 226,

2850859 30, IR05, 53 S SE0 090 Ti10938, 259050, T a0, 243, 244,

2ﬁ§62466§z?7 20488249330, £0 252 6768, 264255648, 2@4425354’259 260, 261, 262,
647, 648, 649, 650, 651, 652, 653, 654

656,
26&726463@ 2665267, 868, 265 270641, 26527368 1, 2é’é52756@€7 278, 279, 280,

0758 A9 R Splonkid, 0882100088 28805 g7 2

299830053@1 3020301304, m3069§)7 808,309, 69%,31698612,893, 314, 315, 316,
83816098, 99010 U, 192300 Os. 188005080, 08059051 98 333, 334,
7 1 2 2 7 7
385,036 897, 3581339240, 43 3475413, $25.3450346, 501, 348 300,350, 351, 352,
3338547335, 3842357838, ¥4 3604361, 385,3684364, 63, 366[867, 368, 369, 370,

STR72r85, Fhs37a45, 7863740, SgAstodte. o3tk g5 56, 367, 368,

3§97 139073@1 3@?33937?,94 59755,398 7@78355’ 39@780%7469,74(723%37864 405, 406,

4@@,240879@9, 471944112952 Aﬂéﬁa 414?,94715 #06,4170918,808, 4Up 218422, 423, 424,
“g1n0 8], G150, B #9806, 438 4355336, 2,455 390 44d, 441, 442,
482,44448255, 4386448248, BRBA562451, 830, 4583454,833, 4833578838, 459, 460,
4213,5462?223, 486§1,7 465%321%6, 467, 468, 469, 470, 471, 472, 473, 474, 475, 476, 477, 478,
479, 480, 481, 482, 483, 484, 485, 486, 487, 488, 489, 490, 491, 492, 493, 494, 495, 496,
497, 498, 499, 500, 501, 502, 503, 504, 505, 506, 507, 508, 509, 510, 511, 512, 513, 514,
515, 516, 517, 518, 519, 520, 521, 522, 523, 524, 525, 526, 527, 528, 529, 530, 531, 532,
533, 534, 535, 536, 537, 538, 539, 540, 541, 542, 543, 544, 545, 546, 547, 548, 549, 550,
551, 552, 553, 554, 555, 556, 557, 558, 559, 560, 561, 562, 563, 564, 565, 566, 567, 568,
569, 570, 571, 572, 573, 574, 575, 576, 577, 578, 579, 580, 581, 582, 583, 584, 585, 586,
587, 588, 589, 590, 591, 592, 593, 594, 595, 596, 597, 598, 599, 600, 601, 602, 603, 604,
605, 606, 607, 608, 609, 610, 611, 612, 613, 614, 615, 616, 617, 618, 619, 620, 621, 622,
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839, 840, 841, 842, 843, 844, 845, 846, 847, 848, 849,
850, 851, 852, 853, 854, 855, 856, 857, 858, 859,

w@ew7/03Ps2 862, 863, 864, 865, 866, 867, 868, BGRAUNG/001998

871, 872, 873, 874, 15 875, 876, 877, 878, 879, 880,
881, 882, 883, 884, 885, 886, 887, 888, 889, 890, 891,
892, 893, 894, 895, 896, 897, 898, 899, 900, 901,
902, 903, 904, 905, 906, 907, ,908, 909, 910, 911,
912, 913, 914, 915, 916, 917, °918, 919, 920, 921, 922,
923 924 925 926 927 928, 929, 930, 931, 932,
938, 939, 940, 941, 942
6@346249@@5 @,@6627 @g%y 6;)94§309q391 63200339814, @5263637, 638 639, 640,

bR 07 Gy D687 545 0, 3304 55 13,630 855,55, 657, 658,

69956600861, GB27 663 64, 66D 6665647, 863, 66385870, %7836%%2547398754 675, 676,
5 _9 798 9, 99 . 992 993,

6392675879, DRTEHAF2H05, 80001 PRG: 687 S8R0 690,49 692 693, 694,

695 PER ko MBRE KOS mprb@zn’m g4 e 9&5@%07“76@%9 710, 711, 712,

practice ‘of the assay Of the present i nent’
TI§p1icdal7l§,, 760 é1 har8i %1%é72ar’é21r;rﬁa% T30 M 41264 726;827CH8, 729, 730,

T T D5 P HS R 15 e g A s T D R T G 746, 747, 748,
TUOVEIW, 760, 152, A5H/ 75&yv&5(756b¢5u175§57§§ 76®r7ﬁdensa1763 764, 765, 766,
hal Invitro orati on, 9099 Nort h Deer brook
7%,51768 760,049 %@er772»\$ 73, (I%A, B@zé’i& I, BV &cl78n@8Q. 984, 782, 783, 784,
T A, 60 RS 18, 90 10 R, 7ok RS B8 A BEELIB6, 801, 802,
80'5,080413895 8963807808 03€%) 810,08 | S12r813p @l 4,r8115; Bagesi 7, 818, 819, 820,
T L T
8@9'%%@?%@“@@@ realeg4q, sﬁ?,xn 28 ki 6%5@,%‘1' 45 F%}"5'3"§§4 855, 856,

onpri ses thé séquehce: wher e
8|5§ &8, 869,860f BEIMBAZ, 893, B6ANCE66,Y8G7s 86& 8661t é'ﬁ) S8R, 873, 874,

875, §362897. %78, 879,38, 881, %32 185315895k 388 837, 388, 889, 890, 891, 892,
893, 894, 895, 896, 897, 898, 899, 900, 901, 902, 903, 904, 905, 906, 907, 908, 909, 910,
911, 912, 913, 914, 915, 916, 917, 918, 919, 920, 921, 922, 923, 924, 925, 926, 927, 928,
929, 930, 931, 932, 933, 934, 935, 936, 937, 938, 939, 940, 941, 942, 943, 944, 945, 946,
947, 948, 949, 950, 951, 952, 953, 954, 955, 956, 957, 958, 959, 960, 961, 962, 963, 964,
965, 966, 967, 968, 969, 970, 971, 972, 973, 974, 975, 976, 977, 978, 979, 980, 981, 982,
983, 984, 985, 986, 987, 988, 989, 990, 991, 992, 993, 994, 995, 996, 997, 998, 999 or

1000 cells in a sample.

Any type of magnetic particle may be employed in the practice of the assay of the present
invention. Typically, the particles are made from Fe3O4, Fe, Co, Ni, their alloys as well as
other ferromagnetic materials. Although not wishing to limit the present invention to any
type of bead, Dynal (trademark - Dynal Invitrogen Corporation, 9099 North Deerbrook
Trail, Brown Deer, WI, USA 53223) or Bioclone (San Diego, CA 92126, USA) beads or
CPG calcium pectinate gel magnetic beads (CPG Inc, Lincoln Pk, NJ 07035, USA) may be
employed. Lode Star, polymer-based beads (Polymer Labs, UK and USA) may also be
employed.
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ois from1l to about 400. Cenerally, in vertebrates, n
is 0, Yis Gand o is fromabout 5 to about 30. In

wa@eaohoopeezis, n is 0, mis 0 and o is from aboPCT/AUL@®6/001998

30. Inplants, Xis T, nis 1l Yis G rnis 1 and o
is 15 from1l to about 30. In one particular

enbodi nent, the nagnetic beads conprise a human

tel onerase target nucleotide _sequence [SEQ ID NO 1]
i mobi lized to their surface.”“fhHe human tel oneric
target sequence is 5 - AGGGTTAGGGTTAGGGTITAGGGITAG 3
[SEQ ID NO 1] which 20 incorporates the repeating
(TTAGGG) [SEQ ID NG 4]. Conveniently, the tel onerase

r . .g fused at i.ts 5 end
R OB, PE s Dt lealide piRE pobetind fhesitinse
I D NO 2] conprising 25 5' - AATCCGTCGAGCAGAGIT- 3" [ SEQ
ID NO 2]. The conbined tel onerase recognition sequence
[SEQ ID NO 1] and the sur®addAGGXed spacer sequence
[SEQID NG 2] is referred to as the spacer-tel onerase
recognition sequence [SEQ ID NO 3]: 30
vBherdlAT CCGT CGAGCAGAGT TAGGGT TAGGGT TAGGGT TAGGGTI TAG- 3' WO

007/070982 P 2006/ 001998 -34- [SEQ I D NO 3].
%&ﬂ?@eﬁ%grgql?‘&?ﬁagu mer ase recogniti on sequence is
Y iRRictddzesm W, &, & ddii@l | inkage. For exanple, a

suitable linker is represented in SEQ ID NO 5: 5
1518 SHr 3CH2) 6- TTTTTTAATCCGTCGAGCAGAGTTAGGGTTAG [ SEQ I D
mN%?rié _Va\lhidl st the human tel onerase recognition

séq ’h%’enls the nost preferred to be imobilized 10
d i@ ffoRe 1 inemek 4go beads, the present invention extends
to any non-human tel onerase recognition sequence
which is a substrate for human tel onerase. Exanpl es of

- r

Qe R verkBlRER 50, § SOV 833 R 484512 198601l 387 n arhropods, n
is 0, m is 0 and o is from about 1 to 30. In plants, X is T,nis 1, Yis G, mis 1 and o is

from 1 to about 30.

In one particular embodiment, the magnetic beads comprise a human telomerase target
nucleotide sequence [SEQ ID NO:1] immobilized to their surface. The human telomeric
target sequence is 5'-"AGGGTTAGGGTTAGGGTTAGGGTTAG-3' [SEQ ID NO:1] which
incorporates the repeating (TTAGGG) [SEQ ID NO:4].

Conveniently, the telomerase target sequence [SEQ ID NO:1] is fused at its 5' end to a
surface-linked spacer (or anchor) sequence [SEQ ID NO:2] comprising

5'-AATCCGTCGAGCAGAGTT-3' [SEQ ID NO:2].
The combined telomerase recognition sequence [SEQ ID NO:1] and the surface-linked
spacer sequence [SEQ ID NO:2] is referred to as the spacer-telomerase recognition

sequence [SEQ ID NO:3]:

5'-AATCCGTCGAGCAGAGTTAGGGTTAGGGTTAGGGTTAGGGTTAG-3'
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| aboratory test animals such as frommce, rats,
gui nea pigs, hansters, pigs or nonkeys. 15 The TBT may

w@bk@o/oypt oy ot her solid supports including  PCT/AU2006/001998

m cropattenmed surfaces, glass surfaces and supports,

quartz crystal m crobal ance supports, mcroarrays,

porous alum na supports, sillica surface supports,
nanoparticles, patterned pol yner brushes,

poly(ethyl ene glycol) brushés, "menbranes. The TBT nay

al so be conducted on alternative systens such as
nanoparticle anplified surface plasnon resonance (SPR)

and BPBREIPNOyAt ens. 20 The present invention is

particularly exenplified with respect to the use of

biotin | abeling of DNA. The biotin noiety on a dUTP
Cavenieny dliatetandraderet bighifict] @aBéEReds BXnOBURE via a thiol linkage. For
sequence., The biotin serves as a_specific binding site

example, g sytable Unker 1yepeesenied MSERR B0 NM3dser adi sh

per oxi dase (HRP), avidin-HRP or neutravidi n-HRP t hat

acts as a biocatalytic 25 label in the presence of

H202.5' e ER)6- TOTHET ALIGT GTEBA GLCAGAGT BAGIGYEIAGS [SEQ  ID
Iongbﬁg_?n exogenous agent is added to visualize the

| abeN@Plin order to get a detectable signal. Hence,

for exanple, a fluorescent, phosphorescent,

chem | um nescent or radioactive | abel nmay be
Whilgthohumantelomeraselrecghitéont sequee tisthe mpysh peeferred to be immobilized
recognition sequence provided in order to maximze the

Pe e%PF%%be 1 s‘?egaﬁ% ?hea Rpeé%g!é%‘b%one SRSALS MO ARy B?n'ﬁ“man telomerase
18édRidni sﬁguefnaé hiHiétads aNEibseRe Forl HmBdedmesk € Hxakpk® of¥don-human
2007/ 070982 PCT/ AU2006/ 001998 -35 | abels include but
telomerpse servgncesl induds dhase-faeur monphiymare pyintatésn -liveRtpgk animals and

i N - 2] udi al |.
ARG By oo BT R SR ey gronicrs
dGIP. Enzyme based and chemical detection assays may
R N I I
SHBLEch SIS s ESAATRIBSRRE Wbl b B brons aumine
sspbgrise sillaacsuciane sgtpiorty, mamgpaticlespatteinet golynarbrysies, poiy(ethylene
PSS R B T 1A St e SR 2 e e pstems such
a%@ﬁi%;ﬁrtfw@alh?ﬁﬁ&ﬁédrﬂﬁe bRSmOR 9 8hirce RSPR) SAESIAMe SRkdms.

extract together for a tine and under conditions
sufficient for tel onerase-nedi at ed

The present invention is particularly exemplified with respect to the use of biotin labeling
of DNA. The biotin moiety on a dUTP is incorporated into the telomerase extended
sequence. The biotin serves as a specific binding site to a reagent such as streptavidin-
horseradish peroxidase (HRP), avidin-HRP or neutravidin-HRP that acts as a biocatalytic
label in the presence of H,O;.

However, other labels may also be employed as long as an exogenous agent is added to
visualize the label or in order to get a detectable signal. Hence, for example, a fluorescent,
phosphorescent, chemiluminescent or radioactive label may be incorporated into the
extended telomerase recognition sequence provided in order to maximize the resulting

signal, an exogenous enhancer and/or signalling-facilitating agent is added. Alternative
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el ongation of the oligonucleotide primer to occur in
the present of dNTP, including |abeled dNTPs to

W b@remmest ncor porate the |abel within the el onp&ar/au2006/001998

primer; 15 ii) collecting the beads using a
non-rotating magnet, washing the beads and contacti ng
the washed beads with a signal-facilitating agent in

order to maxim ze the signal _jgroduced fromthe | abel;
and iii) subjecting the resulti'ng m xture to detection
means to read the intensity of the signal, 20 wherein

Ry Ve e ——
8l [loc‘?zp];;d@Tis qg&’lﬁdi?gtaﬁ aﬁggkbﬁegﬁéﬁagﬁsthé@gf :oﬁ{g lp%\@tgs include dATP and

tel'onerase acti vi er o

dGTRNEnzyae askd ind chrgricd lde®cti@bassayimaay 886 by emploged.
(ii) or part thereof is conducted automatically or
sem -automatically, such as in the nmachi ne which

A ERUTnEIN IS SORBABIAN LASHbY of é‘éda&ﬂ%%p& Bonf £ IIO exhibiting
I's genefally sanpl e " not contarning a particular ce

tebonresast activityrsaid metpodlcbmptiging: sanpl e not cont ai ni ng

tel onerase activity or |abeled, dNTPs or other 30

conmponent required for operation of the assay. The

iF ONtdbRliniiBYa Bl BellsNBWR dal asugj%t afd cblaBRs WHghBtic particles
correlate to cell nunbers. WO 2007/ 070982
PCT/cauzp@ancdeongleatgie primarsvhielpisra sahstrate fordelontese with a cellular

t he o f._obt ai ni he.cel |l s d contacting, an
e R B B BB SR AP o e
ol i gogutisdre@iri de tipfd R Whdezh coridiforBUREHHcHne fR! telomerase-mediated

tel omerase and incubating the particles in the ) i
pr esdongation of frmligogudpeiilecnrinagrdreqcadiein the greserigof dNTP, including

pri ' ' f e

ot AryeLl BPEY {0l ePiroPut R 120 S, Bl MBoied primer
rotation of the beads is not required for acceleration

.of the kinetics of . the reaction or woul d not )
Hee ép@f%ﬂng thr BondPrhsinecs ngf-rQtRNg s R the beads and contacting
senshé iwkshed Blads Reith ABlo@seaNlitiing Q%erﬂ! GREREG o ﬁ’iﬁxﬁ'lﬂ?e the signal
rate of transport of anolytes or Other substances that

par tpredysed omnthe labelswdy. 10 The assay of the present

invention is also applicable to the detection of
telonerase in a cell for research purposes, to

iflpt eubjebitng the rdd@Rldghmihat s dabctionn &k ko Rad R RERSISPof the signal,
the ability for

wherein the level of intensity of the signal compares to a control such as not containing
telomerase-containing cells or a known data set provides the level of telomerase activity

and the number of putative telomerase-exhibiting cells.

Conveniently, step (ii) or part thereof is conducted automatically or semi-automatically,

such as in the machine which reads the luminescence intensity.

Although the control is generally a sample not containing a particular cell extract, it may
equally be a sample not containing telomerase activity or labeled, dNTPs or other
component required for operation of the assay. The control may also be a known data set

of values which correlate to cell numbers. .
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conpounds to inhibit or enhance tel onerase activity.
This is applicable in all vertebrates,

wWoew7we9BEbr at es and plants. In relation to vePtBPAD2i06901998
and in the case of cancer or an inflammuatory
condition, the condition may be di agnosed by renoving
tissue froma subject 15 such as a human in order to
screen for the presence of cancer cells or
inflanmmatory cells. In addit®®n, the presence of
telomeres of a particular |length may be required for
proliferation of stemcells such as haenatopoietic

ItSik @fperednt $o ndibitkatithe hsppolr dfeottaifiag the cdid antircan&ibting amextract these
such as |n | eukem a subjects. Bl ood, sanples

. : By pe
vl BEARYIT BRTICISENt RIS Anhalignycisatds oumer Vhichnr aswbstrate for
t(??%l{'l%%bé Xnd’\ﬁ}icﬁﬁatﬁl{gd{h‘é?aﬁclé’s GABRCHEenEO bf WRETTEL B MBraBle! Rlomerase-

proliferate and differentiate 1nto | eukocytes _
needihtast pemer eldngaiién achusipchebsenkce méage. rofgion of the beads. It is

I ' t h . I d t btor th o
oirutbeb gt terraRRRBIY Hopyt SSETaRingee By PRRIdRton e Kinctics of
tidSrefeifonror VER0t AceRidie thelkit@sos oFHS rdabiidn. "EERQD sé@Mtivity of the

be used to augnment and/or replace other nethodol ogies

Thdeessey isvaeti dependane pndbe kaje iof tigasnqshef anolyes ot othsr substances that

bon [ rOW. Alternatively, tissue sanples may be
p?’gllgl ﬁ‘&’ziﬂrﬂf‘)en%“ r'eat rent of a known cancer or

inflammatory condition in order to evaluate the
success or progress or otherwi se of a treatnent i
The gesg of thsyDressdt HyepHqnis .ﬂf,sgi %.lcaé&cw the Aglgetian erglomsease in a cell
| L7 15
BTSRRI e 199 SROHATRIOG: 1o s e aity o
coinpoyprds $e mthibih ve athance mlouerdsesadivitgt Ahdks & apphabld mralhgertebrates,
a treatnent prot ocoIIg such as for, cancer, or
NPRHPEFRIAES QAN [8UBJER BrREieBBIIGAn 19 fisag458 el cancer or an

ISRt B QA JRRIIP e ToRGitioR may BRI AnokdDbPrepfiLtifdbe from a subject
cells fromsaid subject, contacting nmagnetic particles
secr asyd higmamin otdeytinsee¢encdr de pesares ofibanshr ¢allsgor inflammatory cells.

substrate . for telo e with cel l.ul.ar ;extract .from .
I PR ot it BeRril Rt 1b0e Rt AT B8hy tel Blired or
pedlifer@bh of ¥efna&dlistsadebdRiemadt@poitict dtér@ can¢l Whideis important for blood
conditions sufficient for tel onerase-nedi ated
trapyhyjer Seeh of in eukemia subjects. Blood samples may be screened for stem cells
having particular telomerase activity which indicates a capacity for the stem cells to
proliferate and differentiate into leukocytes and other cells of a hemopoietic lineage. For
example, this method may be employed to monitor the success of stem cell mobilization by
cytokines such as G-CSF, GM-CSF or other drugs. Thus this method may be used to
augment and/or replace other methodologies used to monitor stem cells in peripheral blood

or bone marrow.

Alternatively, tissue samples may be taken during treatment of a known cancer or
inflammatory condition in order to evaluate the success or progress or otherwise of a
treatment protocol or therapeutic regime. Such a regime may then be adjusted as

necessary.
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ol i gonucl eotide prinmer to occur in the presence of the
NTPs and biotinylated UTPs 10 to thereby incorporate

wher@viomost t hin the el ongated prinmer; ii) contarCT/Ay2G0h001998

magneti c particles with streptavidin-horseradi sh

peroxi dase; iii) collecting the beads using a

non-rotating magnet, washing the beads and contacting

15 the washed beads with |um g,gl and an enhancer in

the presence of exogenously ~“added H202 to generate

| um nescence; and iv) subjecting the resulting mxture
detection neans to read the intensity of the _
Alcvordingc enother 2§peahef therpresent inyemtionoprovities ngn¢thodfor monitoring a
| um nescence coppared to a negalive ar positive.. .
e PO A HEOR R PORET STl BHEPREEoTct {plegt undergoing a
tOB1RE, RaidMdth6d 8RBSridifg:t el onerase activity or a

stabil'i zation of telonerase activity is an indicator

that the treatnment protocol is not adversely

~affectin he bjce WP f .t h S .
i St AR s P R0l Ya Bl ReBh R patlies carying

aut emeligedlclastide PrighenfAch WaYsubkizdie Ber tehdibrise with aesllular extract
for chenpt herapeutic_ agents which reduce . tel onerase
act from spid rel} spnaple and ncabatingthe magnalie barticles gad cell extract together

I nc k&daet?jm@ aﬁ?%ﬂh on: gio ?mﬁéﬁ fd.rmﬁl%kéggjrﬁéﬂliated elongation of the
conpound, natural product or STRA conpl ex or a
pr odligénuofeotide printer dal uca iv kreapresaace of theIWI'PO@Ad dikd@dgted UTPs

PCT/ AU2006/,001998 -38 Accordi ngly, another aspect of
t het‘b%?gﬁtm‘iqwmeibéﬁ“b‘dﬁﬁ%‘ﬁg? dPndited DDA A £ or

assessing the activity of a cytotoxic agent, said

met hod conprising: 5 i) adding a putative cytotoxic
iidge nontacting the htagneticoarielerceith e@ptmidﬁr&borma%ﬁtwmgdase;
magnetic particles carrying an oligonucl eotide prinmer
which is a substrate for telonmerase with a cellular

Xt caldctihg @H8 béls GRMEE! ndiftdtdingNeagrRe ubahingdht beads and contacting
magnetic particles and cell extract together for a
t i mheawasheddesade syidh durains] aud fp qndarcer Gnfthe presence of exogenously

el gg(?gdq%qjozgg%ﬁ%rﬁgtlﬁ}g%g&%a%gf t he ol i gonucl eoti de

t
primer to

iv) subjecting the resulting mixture detection means to read the intensity of the

Iuminescence,

wherein the level of intensity of luminescence compared to a negative or positive control
provides the level of telomerase activity wherein an increase in telomerase activity or a
stabilization of telomerase activity is an indicator that the treatment protocol is not

adversely affecting the subject.
Again, any of the steps but in particular step (iii) above may be conducted automatically.

The assay may also be used to screen for chemotherapeutic agents which reduce
telomerase activity. Reference to a "chemotherapeutic agent" includes a chemical
compound, immunological compound, natural product or SRNAi complex or a product of

an introduced viral vector.
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presence of the NTPs and biotinylated UTPs to thereby
i ncorporate biotin within the elongated prinmer; iii)

wewansng t he magnetic particles with PCT/AU2006/001998

streptavi di n- horseradi sh peroxi dase; 15 iv)

coll ecting the beads using a non-rotating nmagnet,
washi ng the beads and contacting he washed beads with
| um nol and an enhancer and exogenous H202 to generate
| um nescence; and 20 v) subjeéBirng the resulting

m xture to detection neans to read the intensity of

| um nescence, wherein the level of intensity of

| um nescence in the presence of the cytotoxic agent

ofe] dto cont such as. not.. cont

AR A TR O e I Suin ot IRpIags Bmsthed fo assessing
tl?é adtVe: K@9@Bittoto'ﬁ'iheaééhﬁ%Siﬂtmétﬁc\/&éﬁﬂlﬁ’ihﬁglrt her provides

chenot herapeutic agents identified by the subject

nmet hod as wel |l as pharnaceutical conpositions

ix onmpddisg agutaive cy®oxBeaganaid ycultuneofedncaatellbei ng
tested is a human. However, the present invention
extends to any animal subject, and in particular a

MEBhth&hoSHREREIL paftfeldsd ran B8 fudlbottlie p#Rdr Wilsh is a substrat
0 20857050085 B AE0S) 6’%99 ig?g% mgolfe; Is a substrate

chi rf@atﬁi@esrasmﬂeysqellularm@tagt: kroamitheacancee .cglls saméeqncubatlng the

2 iSRSk TR oy TR

C ongén teldinerase- ﬂaﬂﬁteﬁeemnga@l@hsof e gﬂi)goﬁﬁkﬂed’bidedp@ﬁbﬂ&i $ccur in the
Non- vertebrate manmal plants are als

conﬁ’é‘??ﬁlll%?t A dhe ) TPgeangd rb&ewtattw@ﬁt t%tltler@yuﬁcqrn@at%tlﬁ%vvﬂhm the

ggﬁ{ - nvention, the presence of the
|ncorpgrat Zbel is determ ned by the information
of a signal, e.g. electrical signal, color signal or
ght emi ssjon. The si ng, menmber, .js such that it
i CoRRGANE He NsedFiin D GRb NI PYSOTIdiohTiEra Sh Bsrokdese
or electronic signal. Wen the signal is em ssion of
light the detector is a light detector. 10
iv) collecting the beads using a non-rotating magnet, washing the beads and contacting

he washed beads with luminol and an enhancer and exogenous HyO, to generate

luminescence; and

v)  subjecting the resulting mixture to detection means to read the intensity of

luminescence,

wherein the level of intensity of luminescence in the presence of the cytotoxic agent
compared to a control such as not containing a cytotoxic agent provides the level of

cytotoxicity of the agent.

The present invention further provides chemotherapeutic agents identified by the subject

method as well as pharmaceutical compositions comprising same.

Generally, the subject being tested is a human. However, the present invention extends to

any animal subject, and in particular a mammalian subject including primates (e.g. gorillas,
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When the signal is electrical, it results fromthe
transfer of electrons between an el ectrode and an

webk@cworos2 t r ansfer chain, where the | abel is aP@®AD2006/001998

of that electron transfer chain. Electrodes suitable

for use in the nethod of the subject invention are

made of or coated 15 with conducting or

sem -conducting nmaterial s, for exanpl e, gold,

plati num palladium silver/S 32ar bon, copper and

indiumtin oxide. Reference hereln to "l um nescence"”

i ncl udes chem | um nescence, bi ol um nescence,

nparypwseth chitpangsss, emonkeys), divtestobk rminireals e(euge ,Sheep, cattle, pigs, horses,

olunln scence hot ol unmi,nescence
SGRls L JRe AObLRECAFR (BB e SO SBRER fhined igschamsters), companion
A 1RA150¢. B NE e &I@gﬂ)cemdomld tahinkd$, UNORBREEHGR mm%la@ss 88y pRhts are also
the present invention is also applicable to the
copteniplated By thegyressabjgsentiont  detection of nore than one
| abel such as occurs during a nultiplexing assay. In
one 25 exanple, nultiple | abels may be enpl oyed for
Initlidf method of dtel peedensimnpitam, e fréentd Gthe aterpgoite@ Mbebis determined
different tines or a terﬁ$|fferent treatnments. |n such

by thg deforpation gioh stgnel, e refacincal sigarls yolep signphemlighteemission. The
Labs) n{iddhe RO a

stf ?lf?éer entﬂep rrga algcglt fﬂg? E)tZ?a{ﬁF% et b ]5 gnaﬁ géﬂe‘f‘%lgr RllcWing a chemical or
eddctmohicsignali sWiet det dsigmal fSCBMI&km pf lighe thet detecaisiay light detector.
conditions are those that would allow the

si mul taneous formation of reaction signals that are 30

Whéd e ainmah abligetfi, e ashit Abs the/éfaﬁ%ﬁbfl%&mﬁs%tween an electrode
presence of one label leads to a reaction sign of

apf @n elpgtron gragsfen dhghy, whatesthe tabpl shimembiref phag sbntren tramsfer chain.
anot her | abel |eads to a WD 2007/ 070982
PCT/ AU2006/ 001998 -40 reaction signal of another type
Hiect@des Bhitbleofor afse lih ¢ miethod ofi thé etilsjedt ispaRiohWA made of or coated
Al ternatively, the detection of the nDre t han one

Vit epndusting oF sgmércoriusEng anuerials uioR axpaple. goidrplaifam, palladium,

r qg@@;tlc particles are
Sﬁ§§a§gF§%QS q ggﬂxﬁ%ﬁprOV| ed with different assay

condi ti ons for t he detection of another | abel . I n such

e reacti, n 5 signal he,.same, prov
KefSiphoeh Tomin s SgipeceRilc iR GhERFBRER LS biolaminescence,
c@}%ﬁaﬁloﬂﬁﬁne&@h@ yelb&rcﬁﬁﬁﬂfé‘ééén@@ %ﬁl@d&lﬁﬁuﬁsgéﬁgceph@folﬁmnescence
single label. Tn the diagnostic nethods of
phasphordseances he fhsseayerics, corsdneltminascendet er rtilarmqhh&mhmence or
el evat ed | evel of telonerase is present. The

t@ﬁ?ﬁ@gl "%i%¥at ed 1 evel " means that the

The assay of the present invention is also applicable to the simultaneous or sequential
detection of more than one label such as occurs during a multiplexing assay. In one
example, multiple labels may be employed for different patient samples or from the same
patient at different times or after different treatments. In such a case, the magnetic
particles carry more than one label (either on the same magnetic particle or on different
magnetic particles). In order for simultaneous detection to take place, the assay conditions
are those that would allow the simultaneous formation of reaction signals that are
distinguishable for each label. Accordingly, the presence of one label leads to a reaction

signal of one type (e.g. light emission) while the presence of another label leads to a
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10 absolute level of telonerase activity in the

particular cell is elevated conpared to nornmal sonatic
w@eir®74982 t hat i ndi vi dual or conpared to nor maPCEHADNRI06001998

cells in other individuals not suffering froma

di sease condition. Generally, any detectable |evel of

tel onerase activity is considered elevated in cells

fromnormal, post-natal human sonmatic tissue.

Al t hough tel omerase activity-f@-present in gernline

cells and low levels of telomerase 15 activity can be

detected in stemcells and certain henatopoietic stem
rexetions, s1gmzdhof: ednloghetl otypaofe.gr eméssionprobblights if o different spectrum)

ractitjoner . of the esent net ho l.es se cells
Alegriybly B ddiogion afiihe Fos anR eal ds,aeieHaan scqppnce such that
gﬁaf)nec Qs%§¥ e Pgrfoﬁﬁ’é'd! G103 ﬁa?xtxé@i@dpaﬁ'ﬁﬁ%flﬂésé&%):tedswgﬁed and provided

el onerase ac VItyIS desirable to ensure
vath diffetent gssepcatiditiensdon thadeteaton i asottfee tabek . In s@eln nasentiae reaction

cells can_be readil ti.ngui.shed and/ or. se ar
stefl At BRI Prowad b B RS Bl bolia be obtained
sblelyaRbASR tiof twith thy pRERERI aistheld @BRICE! | S and certain
hemat opoi etic cells is present at such |ow |l evels
that the few such cells present in somatic tissue
' t
1§ BRI Ee it b of 3 GeriBh e BB 3 BLRAR, Bilipill hether an
ehk®htedi leyeli 6f wﬂiﬁbﬂase de |pkéSen1$ ITheli ptahdev telofatéd@evel” means that the

rese ce of immortal cells, such as certain pes o
absalulerovel OF €lgmerass quﬂertpe paticylap fef! @aﬂe%edng%patred to normal
@ﬁgﬁ Eaat ?dﬁélefnm\n@ﬁa!l Qp cgéipgr\é& o WaEHall J@)‘?{H‘ﬁ%l Jeﬁs ‘ﬂ? l&}{ér individuals

e cl assi as non-cancefrous or non-in
npashifitroggy fronilThudiseash eonditibimd @énetdlly, png wtrtctahhw ée'vtel off telomerase

TP B LT QISHRBT B e ‘£8P Orial GRECURE biipan somatic tissue

A1BRGEN WISmerRE a@h@i%‘"i’ssbie%ﬁtQﬁt gerfifiné REUP ARSI levels of telomerase
invention can also ‘be carried out in conjunction with

agiivityt eaey bedilelgeted i steteeglls anfrpegaimeheantatermeltossterugshls, such cells do

te C
n%fe)ég%e&? fo%? S Forgl-é 3 %%:[I IS I;’]1¥r ?Iet Feggrgc néétﬂ&ﬂuﬂgstﬁgﬁ | t%:glls are part of
beoﬂ&ﬁ‘ﬁisstﬂ@trﬁ&blah%ﬁt 1A that\ExseQO. &/ @Jrﬂ%&iblood transfusmn) stem cells
PCT/ AU2006/ 001998 -41 for tel omerase, actiyit

Wittpiplomeerasg eiivity s esirable FyaRSusH ap RbHy do rdé@%ifﬁ’éluat?/\ﬁ@ﬁ proliferate.
d

deElglllgé ggl‘gé;éaen o %;ﬁﬂg sth‘lg Gidhed %ﬁda/gﬁg Qe%a Halfeaﬁetd 1grgrrr[;p ﬁﬁxﬁ&ﬁ ﬁomatlc tissue

spnpleeraned th)é teﬂ(ﬁhmm:r ai:amtﬁptasmttuy sieancedle and eektdin hematopo1etlc cells is
deternin apatlgtg is at_in the course .o

DBSGRl SSTLIR ol velR dhad fheclgwesuciy Al Ripsest H’aﬁoffia&‘ﬁltléﬁuet $3fples will not
cteatd fakg! éo)égfrt]i?fe isiaRer @ laQLiBiiRehst SPHE Rs8. TR é&E&ﬁinZ&“ telomerase

to a di | ocati on and wet her an “occurrence of
actavityein pamitikeslis isdndieative, of the presence of immortal cells, such as certain

ﬂ

types of cancer cells or inflammatory cells and can be used to make that determination
even when the cells would be classified as non-cancerous or non-inflammatory pathology.
Thus, the method of the present invention allows cancerous conditions to be detected with

increased confidence before cells become visibly cancerous.

The diagnostic tests of the present invention can also be carried out in conjunction with
other diagnostic tests. In some instances, such combination tests can provide useful

information regarding the progression of a disease, although the present method for testing
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Tests that may provide additional information in
conjunction with the present nethod include

wale@gio®wsl c tests for the estrogen receptor, PCT/AU2006/001998

progesterone receptor, DNA ploidy, fraction of cells
i n S-phase, nodal status, Her-2/neu gene products,

p53, pl6, p2l1l, ras; EGF receptor, A33 (colon specific
antigen) [Catimel et al, J Biog];_Chem

271(41):25664- 25670, 10 1996], NY-ESO- 1 (cancer testes
antigen) [Chen et al, Proc. Natl. Acad. Sci. USA

5):1914-1918, 7] or, ot ncogenes
TR PICRPEEF 360 PORECT Pl PP ESRNH 1 ey When the present
fi‘t'e d4s gl fdr@kad Ii:aiﬁ &'&ecft@l’ie Fre&iice 6LLAReSHANR 13% patient sample, the
ryonic stemce In particular, TBT can be used

pnasms ef elctm@faselwt\'ﬁ?ﬁ icap e upast to Wetsimineswherof pstienhis at in the course

Qf | gtglgsrforﬂlgé 8% gs(eeggv te{ g{] %B%rﬁéaaxa%frﬁ%ﬂ( 1ke5i§) ?cb %%e adjoining tissue

& $1eASAsizO S @le&rﬁﬂbﬁa,tloﬁfaﬂdmdﬂii@ramtioaﬁﬁr&ide&if @fekr is likely to recur.
spi nal cord inj, ury The TBT is useful for nonitoring
Terds élwgrraant REGVidG pddifiepal GEfarmABen 3R GRIIUBEHAN et lecPresent method

glcft?lg Caids ‘%1(9 tggt’é";f(]iro het gh‘t?ro% i ?éo%gf&%grogkﬂ&%ng’freceptor, DNA ploidy,

ere Ion o em ce resen
frlclt&mtdfcmllsiirsﬁ)-phaseynm status sHére2/npegdrerprodgts, (pé3, pl6, p21, ras; EGF

di agnosti_c t hod f t he esent % S
=4FDER AdaloBaPreibRARESRR I ame) 4 bk Bl Bremid Se64-25670,
’i%?@elﬂis _ESsng &%ﬂce@ofcrﬁeé NinBig¥d’ [&h sz d2PPSH "BBYS Acad. Sci. USA

exanpl e, such kits can conprlse any one or nore
6% (5):h214-091%WPHY arstlear ioatagenesact i on t ubes, buffers,
detergent, oligonucleotide telonerase substrates,
control reagents, hydrogen peroxide and instructions.

AR iREPAE abdve, AR PBEIITthE Proédt iRfentibR i HIBb @6&ful for assaying for stem
i nventi on conprlses a reaction tube in which is placed

eellst suchrey &ﬁéﬁrmststfml ecellpd ENPeeicnls BiBdt grmthegused to assess the
g}eéars)gptéc 113782\%}11&% g 5% n? ﬁellfé fnsd@%% |C§§‘£{ﬁ?ﬂse Rich d%ag% ﬁlSOl’lS disease,

uean disbsse, ididbered.earthisty; b]xﬁod Bedse! ostachdrduds, p@rghm Gmhsplantatlon and
needs of the user. 30 The Qresent invention_ further

spintlenpd ey tlhe Tikisgiselh forqaenriopme the engipfimeriol sigg cells or stem
Aty E%r%&%%guef zfq[i/ tﬁlﬂg&ﬁ% %ﬁ?f@%}an oft &ate) of SR ADnof stem cells.

sanpl e of ce roma subject and contacting nagnetic
particles carrylng an ol igonucleotide primer which is

substrate for tel onerase . wt IIuIa trac

g reresents ipispion, gy BONES e BAAeHIGTENE ThschiaeRBle method of the
Bf’é’s&ﬁt%&%?ttt@ﬁ dsaeh k1t§?54d’ BCprep 2L fﬂaﬁf reatﬂﬂ?}F a@ml‘abl@&nﬁ@ﬂals and reagents
under conditions sufficient” for tel onerase-nedi at ed

ehdnyacimnimnd vatiesy of embodiments. For example, such kits can comprise any one
or more of the following materials: reaction tubes, buffers, detergent, oligonucleotide
telomerase substrates, control reagents, hydrogen peroxide and instructions. An especially
preferred kit of the subject invention comprises a reaction tube in which is placed a
telomerase substrate and dNTPs and biotylated dUTPs. A wide variety of kits and
components can be prepared according to the present invention, depending upon the

intended user of the kit and the particular needs of the user.

The present invention further contemplates the use of an assay which comprises:



5 oligonucleotide primer to occur in the presence of

the NTPs and biotinylated UTPs to thereby incorporate
wher@viomost t hin the el ongated prinmer; ii) contarCT/Ay2G0h001998

magneti c particles with streptavidin-horseradi sh

peroxi dase; 10 iii) collecting the beads using a

non-rotating magnet, washing the beads and contacting

t he washed beads, optionally gftonatically, with

| um nol and an enhancer in thé " presence of

exogenously added H202 to generate | um nescence; and

iv) subjecting the resulting m xture detection neans )
if o obaihihde simplersicels Bomtaaibjetband eantastiog megneiigpartigles carrying

gener at, on of .a di.agnosti.c. protocal 40 e e

i Qigp ot e BREST 1 Sera Dt e WA & Yelular extract

des ¢linPedd k¥l s48plE ahl eMdubstinOfe lnh4pnklid garffsREha Sell Waract together

2007/ 070982 PCT/ AU2006/ 001998, -43 EXAMPLE 1 .

Tel dorea time andminderseandifions subligienhifer telomeinse-raediated glomgation of the

t he exper i al. pr f | I Ll M 8y Ps
S sor DEpie R Prnlt 86 6L dn (Y pRscH OO RIRS (bl S1 3 tated UT

r eaqe teretydndte pordtechictiranithinahé vlehyatedprimer;ase in

exfoliated tunor cells in the urine of bladder cancer

patients or the stools frompatients wth col on

.Gang | gt ! A\ i 2 tlogidase;

L e N e

nucl eotide priner that contains the recognition

.sequence, fo el pnerase. These bead Bi,obe :
10 iiiho ypleaimsape koadipmienpn-ERfi REEAT MRS A Heal find contacting

tel QperAsRed B&dlpoﬁ%m?%ﬁﬁﬁﬁi&ﬂ AwiHAueidl dadni etlia@cer in the

t hat 1 ncl udes biotinyl at ed- dUTP. %elonenase-induced

el ongesenonofxxogerouslyi added HpPptocgensrateupingspence; and

i ncorporation of biotin-labeling. A nunber of biotin

nol ecul es are incorporated resulting in signa

7Pl dubjecfhd QRe rMilghd-ixtEer ddeaion Reanxitdased (th&RMntdnsity of the

added which binds with high affinity (10"15M to the
15 i ncdnpdmesedse; bi otin. The Bi obeads are then well

washed, which mnim zes contam nation by other 15

potentially interfering substances in the bul k

iithd BeticealonsAamlifnobtieprorgakiidetephcdnced ips: sulject.be

efficiently trapped using a nagnet) and transferred to

a 96 well plate in a BMG Lum noneter. Hydrogen

P @é&éll.l“r‘ fm)eﬁfﬁr{‘ﬁ'fuﬁﬁ@ Rs&RAbS The RNBMMEERoRliMitaBABGmples.
optionally
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automatically and the | um nescence signal detected. 20

Thi s protocol conveniently uses a Kingfisher Magnetic
w@a007/071962 Pr ocessor to aid assay autonmation. BCBMR006/001998

Lum nometer (BM5 Lattech, Germany) is also used. The

chem | um nescence reader may al so be nodified to all ow

for automation such as the addition of enhancer,

| um nol and/or H202. It can be_set up in multiple

plate format. 25 The use of tf&-nagnetic particles is

designed to facilitate automation. The particles

t hensel ves can be picked up and mani pul ated using a

magnet: the Kingfisher Va@XAMPLEhArticl e Processor

(Therno Corporation,, USA), for ,exanple, nixes and

moves magnetic par {elopetasg;limpings Fa¥¥neti c

magneti c rods covered by di sposable tips which prevent

cross contam nati on. The Kingfisher Software allows )
Thiks txempie diesqriles dbe lesperonéngal 3prothselsgivs . highlys pansitiviecand selective

applications.. Dyring the initial steps e Al :
GPpeE cstry: BiiPpdPmesesact ob reaiPut op ERainurt liRi ALty dglgmerase in
RS thor MaNY A tHenlrievebladdericané Qatie@s dr ahé s@OBS fom patients

WO 2007/ 070982 PCT/ AU2006/ 001998 -44 the plates to

) a .., .
wittbealon Shder.n Bricflyuthin apsa) Bses |sEpeIPEamagngticnpsars fucgonalized using
37C 0 mn i I £ '
LR LA M IR RS o ey omers
THREP gée;%fs L(B@c;bﬁ@ﬁﬁ) lra@dt: incpbaot'te@twéﬁl t{uhiw c]?kl’ cq:utrgcﬂsgmmtai]ﬁhtg ﬁclomerase, in
i ncubation the plate is then ansf er e .
the BRgrens of am@pleghdp mpﬁ%e t d}pctlp%:ﬁ bbcTtlllty eds-gﬁ iEt ;[%}O&J?qase—mduced
el ga{i&ll B?t@;@%rﬁitlegy R%d@@ed'sl GRh WSin¥ED BR8N DF BR%in-MHIEE. A number of

essen I'ntaln the conStant | ow background .
e modebules drbdnaspayted Fesiating in sigoalnemyplifi¢atione afigidin-Horseradish

e NG o 4BFY iith e propien ol Ty SRCl s GHeorporsed

YIb. Mihe BiHbRhAEThREBES RES: wﬁ}ﬁedf kdlidh iSnibdi88 contamination by other
transferred manually to a BMG Fl uorostar _Lum nonet er

oBEallp ntedEringsrbstangds: intthg sulk bielggisesempledhe magnetic particles can

nm c | at e based nulti_10 de ' r i ' :

L SRRV b b b MY ER 5T oEER e i o G
DghibnRfer. MRASATRRAIxide; AliniR6] aidageirmied ehhancehere added, optionally
addi tion of lumnol (Pierce SuperSignal ELISA Fento
Divraeticatly pnd the lpminsspense siggl delgeted nst rument can be

used for fluorescence detection. Transfer between

wor kst ati ons (Kingfisher and BM5 can be further _

Bl gretoesl catsiengntlpliets e Kingfistfee Mignetic Payiiclaitocessor to aid assay

Twi ster, Beckman Sagian). Likew s alternative.
automation. A BMG Lur%%no eter M, Eéttecil, %ermany) is also used. The
chemiluminescence reader may also be modified to allow for automation such as the

addition of enhancer, luminol and/or H,O,. It can be set up in multiple plate format.

The use of the magnetic particles is designed to facilitate automation. The particles
themselves can be picked up and manipulated using a magnet: the Kingfisher Magnetic
Particle Processor (Thermo Corporation, USA), for example, mixes and moves magnetic
particles with electromagnetic magnetic rods covered by disposable tips which prevent
cross contamination. The Kingfisher Software allows custom-made protocols to be
designed for specific applications. During the initial steps, beads are collected, buffer,

reaction mixture and samples added and mixed. Manual intervention is required to transfer
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15 technol ogi es can be substituted for the Kingfisher
(e.g. Beckman Bionek, Bruker Daltronics dinProt

WOR0Ia1Y0982 t he BMG Fl uorostar (e.g. Ml ecul ar BEAU2®6/001998

LMax I'1). Experinental Protocol for Kingfisher

Magnetic Particle Processor Add the followng to Plate

Al (and Bl if using two plates): 20 Row A - 100i

El ongation Buffer Row B - spe in ed vol une of

Reaction Mx (total volunme oncé'tel onerase added is

501) Row B - add tel onerase enzyne extract 25 Row A
-finally add |01 of oligo coupled dynal beads (bead

theqd#teoto BDahpethaking iltrelbatbt)melg\fat@ﬂmrtgmpmmr@ (F4C5r30imin) to drive

tgelc}%ﬁérla e e%ﬂ:%ylog elé{f:tfl(l)nm eg% &) ofx{hggKﬂ fa %gro%g \?l’glsl)l has built in

I'nstrumnment

m\p%fﬁlhﬂepc@lﬁrcm aiberidtest hisis feagin@hent. 30f&e |11%ﬁibaﬂi’619&h@”plate is then
"Tel omer ase Y{; WO 2007/ 070982 PCT/ AU2006/ 001998

trqmerFic, backstarike Kinglishor o dhe S5 GeRSiverol e Seeptavidin HRP followed
}%rltﬂe i %qu%sglrlé%é&% cﬁtars{' s?brﬁl(ab-gal!ﬁg @1&%1%%9%%%10\&7 background

cover sco ere
dbeekyedtin theasay.e Fidadlyptheandgrdtiovbbdds caHIy&igethBIeateﬁdsd oligonucleotide

iﬁ-ré:.rga x bne 1S haki ::\l%%pc_ u?vaeilo ip&s]ﬁ%éé n tgo s?l L@ééz %ave minimum
hﬁ@%ﬁﬁés@éhcer errplyee Paschf len Qﬁﬁ&ﬂeﬁ&@ rxﬁgmi@i gd ?OC'\@ rl%%l(ﬁ Fluorostar

and fill the renmai'ning rows as

meommwm@as GerRunyD thlsl ﬁ@ly a.%watedsns/rmﬂmm based multi-

de":teglon regdeer 1ch is e&t%%%edv\bﬁt %c?ol“rlg ftﬁz{t/ (ire\i\ﬁ/gp reagent at the point of

measurement, can be programmed for the addition of luminol (Pierce SuperSignal ELISA
Femto Substrate) and peroxide. The same instrument can be used for fluorescence
detection. Transfer between workstations (Kingfisher and BMG) can be further automated
using robotic transfer (e.g. Zymark Twister, Beckman Sagian). Likewise, alternative
technologies can be substituted for the Kingfisher (e.g. Beckman Biomek, Bruker
Daltronics ClinProt Robot) or the BMG Fluorostar (e.g. Molecular Devices LMax II).

Experimental Protocol for Kingfisher Magnetic Particle Processor

Add the following to Plate Al (and B1 if using two plates):

e Row A - 100ul Elongation Buffer

e Row B - specified volume of Reaction Mix (total volume once telomerase added is
50ul)

¢ Row B - add telomerase enzyme extract

e Row A -finally add 10pl of oligo coupled dynal beads (bead stock of 30mg/ml) to the

100ul of elongation buffer in each well - ensure sufficient mixing.

Place plate(s) into Kingfisher instrument and slide in a comb(s) coverslip to protect the

magnets.

Select program - "Telomerase Assay"



10

15

20

25

30

Row F - | OO Wrking Buffer/ Tween Row G - 100 1
Wor ki ng Buf fer/ Tween Row H - 100 Wbr ki ng

w@edo7ergosneen 20 Pl ace pl ate(s) back into Ki ngPCEHABL006/001998

and press "Start" (nmethod will continue). Set up
plate A2 (and B2 if using 2 plates) Add the foll ow ng
to Plate A2 (B2): 25 Row A - 1001 WbrKki ng

Buf fer/ Tween Row B - 5001 O‘_4g._5ug/m Strept HRP
(KPL) in working buffer/tween) Row C - 1001 Wor ki ng
Buffer Row D - 100l Working Buffer 30 Row E - |001

Ki Buf f er Row F - 1001 Working Buffer WO

%55561395@]@? PCT/ AU2006/ 001998 -46- Row G - 100l

Wrking Buffer Row H - 501 Working Buffer Wen

Ki ngfi sher pauses and instructs " Change plates' 5

Whep Kiingitsber navess -pt wbinssuct/ Intubmtedatt37€' met hod wi | |

resunme. 10 Prine BMG FluoroStar Lum nometer with

Luminol in punp A and peroxide in punp B - set up

Ol ThRe HRARLPLE, COR: REFINA & W With RECLARAARE istég&isz B Trade Mark) to

(50ul of each). Lum noneter gain to be set t
enensyte pletersgeled Mgtlhi ne wi || beep continually, press

Fobleee DY LA 2158 MegriOp S resh dempl2adC: Fime = 30 min

BMRPM #apypSt ar Lum noneter for reading.

Following 30 minutes incubation, remove Nescofilm (Registered Trade Mark) and fill the

remaining rows as follows:

e RowC-100ul 1% w/v SDS/10mM HEPES
e RowD -100ul 1% w/v SDS/10mM HEPES
e Rowe E - 100pl Working Buffer/Tween

¢ RowF - 100ul Working Buffer/Tween

e Row G - 100ul Working Buffer/Tween

e Row H - 100pl Working Buffer/Tween

Place plate(s) back into Kingfisher and press "Start" (method will continue).
Set up plate A2 (and B2 if using 2 plates)
Add the following to Plate A2 (B2):

e Row A - 100pl Working Buffer/Tween

e Row B - 500ul 0f 0.5ug/ml Strept HRP (KPL) in working buffer/tween)
¢ Row C - 100ul Working Buffer

¢ RowD - 100ul Working Buffer

e RowE - 100ul Working Buffer

e RowF - 100pl Working Buffer
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BUFFERS 20 El ongation Buffer 20nmM Tris-HC1 1.5nM
MgCl2 63mM KC1 25 1nM EGTA 1nmM EDTA 150nM NaCl

wWQO20083050p8en20 30 SDS Buffer 0.1% w w SDS WD PCT/AU2006/001998

2007/ 070982 PCT/ AU2006/ 001998 -47- 10nm HEPES Wobr ki ng
Buffer 0.1M Tris, pH7.4 5 0.1M KO (0.05% v/v Tween
20) Reaction Mx 1 x Elongation buffer 10 0.25% w v
BSA 12.5uM B-dUTP 18. 75uM dAdG Tel onerase (or

extract containing telonerase4ctivity) MIIiQ H2O 15
Renove two aliquots of sanple to be assayed (typically
1- SRI).

e Row G - 100pul Working Buffer

e Row H - 50ul Working Buffer

When Kingfisher pauses and instructs ‘Change plates’

e  Swap plates over

Press "Start" and the method will resume.

Prime BMG FluoroStar Luminometer with Luminol in pump A and peroxide in pump B —
set up plate template (APL assay — well mode) and volumes (50ul of each).

Luminometer gain to be set to 2000,

At end of method, machine will beep continually, press end.

Take plate(s) from Kingfisher and transfer Row H into a NUNC white 96 well plate and

place in BMG FluoroStar Luminometer for reading.
BUFFERS

Elongation Buffer

- 20mM Tris-HCl

1.5mM MgCl,
63mM KCl
ImM EGTA
ImM EDTA
150mM NaCl
0.05% Tween20

SDS Buffer
0.1% w/w SDS



Heat one aliquot at 95C for 20 m nutes to heat

i nactivate the sanple then place on ice. Aliquot
w0 e@gends2 i nto 96 wel | Kingfisher plate and pl BCEAUZ006/001998

Ki ngfi sher particle 20 processor (see protocol in

separate docunent). Wash Dynal nagnetic beads coupl ed
with the specific tel onmerase oligonucleotide sequence

(digo-bead) in 100L el ongati_ga_buffer (Ix) for 2mn.

Transfer beads into 50L of the reaction mXx

(el ongation buffer, 12.5M Biotin- dUTP, 0.25% w v BSA,

18. 75M dAdG) and sanple. 25 Manually transfer plate
10pm HEPESat er / shaker instrument. |Incubate ol i go- beads
with reaction mx for 30 mnutes at 37C to enabl e

el ongation of the oligo by the enzyne in the sanple.
Warling Buffer ansf er pl ate back to Kingfisher instrunent.
o\’ﬁ\?br .(S)| iﬁ&-ﬁeads X 2 with 100L 1% w v SDS/| mM HEPES

f mPHdtes at RT. 30 Wash oligo-beads x5 with
0@9kKk gl ongation buffer (Ix) for 2 m nutes at RT.

| ncubate ol go- beads with 501 of l[ug/m
(BO3%pradivgen2PiRP for 30 minutes at RT. WO 2007/ 070982

PCT/ AU2006/ 001998 -48 Wash ol i go-beads x5 with 100L

of working buffer (IMTris-HCl, 1IMKC, pH 7.4) for 2
RuattisreMig®t RT. Resuspend ol i go-beads in a final

vol une of 50L working buffer and transfer sanple into
1x Blepgationhteescence plate. 5 Place white plate into

I 'G@ng r for lum nescence results (50L of [ um nol
Oajr?% OuEgof peroxi de are added automatically by the
12ssM BREAT) . EXAMPLE 2 Thi ol coupling of target

bead 10 At t f
BIIMEISAS” W ih a 5° cysterne for thiol coupling
R b TN G CRACEARG] TAGTSTTAGST TAG

[SEQ | D NO
MilliQ H,0

e Remove two aliqiiots of sample to be assayed (typically 1 - 5ul).

e Heat one aliquot at 95°C for 20 minutes to heat inactivate the sample then place on
ice.

o Aliquot reagents into 96 well Kingfisher plate and place in Kingfisher particle
processor (see protocol in separate document).

e Wash Dynal magnetic beads coupled with the specific telomerase oligonucleotide
sequence (Oligo-bead) in 100uL elongation buffer (1x) for 2min.

o Transfer beads into 50uL of the reaction mix (elongation buffer, 12.5uM Biotin-
dUTP, 0.25% w/v BSA, 18.75uM dAdG) and sample.

e Manually transfer plate to the heater/shaker instrument.

e Incubate oligo-beads with reaction mix for 30 minutes at 37°C to enable elongation of
the oligo by the enzyme in the sample.

e Manually transfer plate back to Kingfisher instrument.

e  Wash oligo-beads x 2 with 100uL 1% w/v SDS/1mM HEPES for 2 minutes at RT.

e  Wash oligo-beads x5 with 100pL elongation buffer (1x) for 2 minutes at RT.

e Incubate oligo-beads with 50ul of 1ug/ml Streptavidin-HRP for 30 minutes at RT.
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conjugated to nagnetic beads using the
het er obi functi onal crosslinker Sulfo-LC SPDP

W@ Riogowy2 The oligo is reduced using 50mM PCT/AU2006/001998
trial kyl phosphi ne (tris(2-carboxyethyl) 15 phosphi ne)
(TCEP) for 2 hr at RT. The reduced oligo is purified
fromthe TCEP by size exclusion chromatography on a
Super pose 12 HPLC col um (Anersham. The reduced
oligo is then incubated wth-98l-f o- LC- SPDP nodifi ed
magneti c beads overnight at 4C. The conjugation is
nonitored via an increase in the 343nm absor bance
o edWastgoligelealls griirveith 100pl26f XAy bufler (TRA QREHESE 1M KCI, pH 7.4)
Bi ofsegsor Test (TBT) A tel onerase assay was conducted
as 1Pb? rERLes ¥Rhe tel onerase target sequence [ SEQ I D

: hesi z : J _ bindi
A blntRa DL RERIER, 53OS L pD i nstrsampl
s eduercehiicBRihdcéi@ePate.i mobi | i zed to a Dynal (Dynal

I nyi.trogen rporation, 9099 Narth Deerbrook Trail, .

o eog(glﬁ? %3 inje Aumdaoyagter forlgminessence gasulia<(S0ik of luminol and
cy [ [ h i . I f SEQ ID

N B A st BE PR B P o5 e e

obt ai ned contai ning putative cancer cells and |ysed

with CHAPS buffer [0.5% %W 10mMM Tris, | nmM
MyCl2, 1nmM EGTA and 10% v _ g with 1 pr ot ease
i nhi bi tor tabl etyiisbimpliAg Wy RirgerReGhGce BebediM 1. The

| ysed cell extract was then added to the nmagnetic
beads with dNTPs and biotinyl ated dUTP.

Al arldld IR L0eR; R Al g%@%t S i ERRnE"™ (sSH(CHy)e-

Wwere collectéed using

TOIEITAATEUGTOGA LA GABT TRECS THRAGGEITEA G 1 BSED ome NO:S]) was
to, a 96 well plate. Lum nol and an enhancer we

caBNgac g IAGIEtIR Rt arBgR TsroRationslnsrediskeic Sulfo-LC-SPDP
(Pﬁ:?cet).herThE e@ﬁjgo Wﬁc‘édd'ush]rg S ttr.ﬁﬂi();lﬁh&fphﬂnsés ayis(Z-carboxyethyl)
phosphine) (TCEP) for 2 hr at RT. The reduced oligo is purified from the TCEP by size
exclusion chromatography on a Superpose 12 HPLC column (Amersham). The reduced
oligo is then incubated with Sulfo-LC-SPDP modified magnetic beads overnight at 4°C.

The conjugation is monitored via an increase in the 343nm absorbance reading (see Figure

1).

EXAMPLE 3
Telomerase Biosensor Test (TBT)

A telomerase assay was conducted as follows:

The telomerase target sequence [SEQ ID NO:1] was synthesized using a bead surface-
binding oligonucleotide [SEQ ID NO:2] and the combined sequence [SEQ ID NO:3]
immobilized to a Dynal (Dynal Invitrogen Corporation, 9099 North Deerbrook Trail,
Brown Deer, WI, USA 53223). Immobilization was via a cysteine residue binding to the 5'
end of SEQ ID NO:3.
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LI ML215 carcinoma cells (Whitehead et al, JNatl Cancer
I nst 74(4):749-765, 1985) were counted and aliquots

WO eovowadszont ai ning from 100 to 1000 cel I s andP@raay®d/001998

for telonmerase. The results are shown in Figure 2.
The graph shows that the sensitivity is as 15 | ow as
one cell. Sanples conprising 106 cells or greater were
al so assayed with good detect%&n of tel onerase
activity. EXAMPLE 5 Sanple préparation 20 A list of
cancers and the sanpling technique is provided bel ow
The list is only exenplary of the types of cancers

(il Werearbtyaed eoneining pubiivis| ceneqs crilpand kyseds ovith GHAPS buffer [0.5%

' f th
SO APSr1Oet PRE I REC S AN RO EA M0 P ehissL 4B 1 protease
hibiton da':tdat (étcblnfp@te. MaihRoetig per I%Ihﬁd derhlyéﬁalC@lli extract was then added
i Bgemrizno earss v AN o oA E A Spptavidin HIRP was then
adRddeA fvemdihdRn, tHeehals GRS SBHec%e?in@gin%gleﬁr{é&et without rotation and

was hi ng}s, bl adder washi ngs; 30 col on ca
wathsdi athedbeade sgre ton thesfoahed td 4 96 veritiplatopLembiobpsd an enhancer

cj X 2007/ 070982 PCI/ AU2006/ 001998 -50
B TR oo ek Sl v e st RS Qves theh Ao
peri pheral blood, fine needle aspirates; skin cancer:

bi opsy, peripheral blood, fine needle aspirates; |ung
cancer: Bronchial alveol arEXaMBBE 4ronchi al brushi ngs

and washi ngs, sputum 5 .20 N and snears, fine
needl e aspirates, biopsi gé'%gl?’giytol(}sggffé’ sections;

prostate cancer: fine needle aspirates, sedinented
d and neck cancer: scrapin

| ' ine; ._h d
ERLAS Srfhoms et miehid Roder Sl oicar Bt THGaRe9 d8s: 1985) were
ddunednardl| £ig@SR! felRed dhtaiftinkVRbH bEND 1500'%cllE eaglldeassayed for

aspi rates; ‘
telomerase. The results are shown in Figure 2. The graph shows that the sensitivity is as

low as one cell. Samples comprising 10° cells or greater were also assayed with good

detection of telomerase activity.

EXAMPLE 5

Sample preparation

A list of cancers and the sampling technique is provided below. The list is only exemplary

of the types of cancers which can be detected.

Sample workups for some of these are included under Item 11. Examples of the type of

clinical sample on which the TBT would be used are indicated for each cancer.

bladder cancer: sedimented cells in urine, bladder washings;
urogenital tract cancer: renal pelvic washings, bladder washings;
renal cancer: renal pelvic washings, bladder washings;

colon cancer: exfoliated faecal epithelial cells, endoscopic biopsy specimens;
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breast: fine needle aspirates, nipple discharge;
liver: fine needle aspirates; thyroid: fine needle
w@e@7names; brain cancer: cerebrospinal fluid;Pandudi®6/001998
cervical, vaginal and ovarian cancer: snears,
peritoneal washings. EXAMPLE 6 Superficial bladder
cancer sanple 20 Sanples of 51 conprising cells were
assayed. The LI ML215 col on caséer cell line (Witehead
et al, 1985 supra) is a posifrvé control. Note
reduction is signal follow ng heat inactivation (H).
Ep- CAM beads were used to separate the cancer cells
ldukemica bons/meaaw apdipiedipheraldlord;i ng t he sanpl e wor kup.
The results are shown in Figure 3. 25 WD 2007/070982
niRCH o2 pOtpIeed P& d, {i5g needbdvRipitatés; | nvasi ve bl adder
Cancer sanple Sanples of 1 | conprising cells were
skimsayedt: bibpsy, pesphcral iswl, Showsedldadpigtese 4. 5 EXAVPLE
8 Conparison of telonmerase assay wth the TRAP net hod

il Rgndep] BYOhGHA ansalir AsvaesC bidiRtial NorEXAA®Y nd, wakhings, sputum,
conpari son was made with the TRAP 10 assay (Hess et
seapingp g speArs finemgedle aspirates, bippsishawdtissne Rebibes;3. The
tel onerase assay is clearly nore sensitive than the
PToxime agncey. iBoecedlesspExesypédimested TABLE Bing | ni cal
Sanpl es assayed using the TBT assay 15 Cancer Type
héed ondnateancerascraiidd dRdsulehs;

lymph nodes: fine needle aspirates;

pancreas: fine needle aspirates;

salivary gland: fine needle aspirates;

breast: fine needle aspirates, nipple discharge;
liver: fine needle aspirates;

thyroid: fine needle aspirates;

brain cancer: cerebrospinal fluid; and

cervical, vaginal and ovarian cancer: smears, peritoneal washings.

EXAMPLE 6

Superficial bladder cancer sample

Samples of 5ul comprising cells were assayed.

The LIM1215 colon cancer cell line (Whitehead et al, 1985 supra) is a positive control.
Note reduction is signal following heat inactivation (HI). Ep-CAM beads were used to
separate the cancer cells from activated lymphocytes during the sample workup. The

results are shown in Figure 3.
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Superficial Positive Negative Superficial Positive
Negative Superficial (CS) Positive NT |nvasive

w@omi7709682 Negati ve I nvasive Positive NT Nor nBCT/AU2006/001998

Negative NT Normal Negative NT NI = Not Tested WO
2007/ 070982 PCT/ AU2006/ 001998 -52 EXAMPLE 9 I sol ati on
of col onocytes fromfecal sanples Det er mi ne wei ght

of fecal sanple. 5 Vigorously.vortex sanple in 50n/g
PUCK' s di spersing buffer with %]ddl tives (See Puck's
buffer recipe). Filter slurry through 100m nenbrane
and collect flow through. Filter collect liquid
through 601i m menbr ane andEEAMBEE T | ow t hr ough.
Centrifuge flow thr 1000g at 4C.
10 Resuspend cell OHﬁQ;PSZ{)QI}Ia&% ?’rﬁz&wsﬁ'

di spersing buffer wwth antibiotics. Layer over a

i sC us radlet of 7.5 E,rcol and _centri fuge
fmp SG%)S” ’fSH}ng' 5 RCHLA%EYY m@ e FeSuite greashge in Figure 4.
rotor). CoIIect the cell fraction and make up to | OrL
with PBS containing 1% v/v FCS and 0.6% w v sodi um
citrate. 15 Centrifuge foEXAMBLERes at 1000g at 4C.

Resuspend i n,PBS cont ai 1% v/v E 6% W v
sodi um ci t rgt‘é" RBEES ©. ezf'r'g’ 8¢ aHey it %hig%fp%%"d
EpCAM beads into 2 tubes and wash x2 in PBS/0.1% wv

BSA. Aliquot 2nL sanple into the 2 tubes (I nL each)
U@mggp]ﬁnwgasqgssazwmrﬂ@dd@ Example 3, a comparison was made with the TRAP

assay (Hess et al, 2002 supra). The results are shown in Table 3. The telomerase assay is

clearly more sensitive than the TRAP assay. See also Example 18.

TABLE 3
Clinical Samples assayed using the TBT assay

Cancer Type Telomerase assay TRAP Results
Superficial Positive Negative
Superficial Positive Negative

Superficial (CIS) Positive NT
Invasive Positive Negative
Invasive Positive NT
Normal Negative NT
Normal Negative NT

NT = Not Tested
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20 and incubate for 30 at 4Cwith rotation. Place
tubes in magnet and renove S/ N (Keep for cytospin).

wReawuspwszl i n PBS/ 0. 1% w v BSA (200L) - Pool bpthAU2(96901998

into one and put into nagnet to renove the 400l of
supernatant. Repeat 200uL PBS/0.1% w v BSA wash x 2.
25 Add 200uL of CHAPS lysis buffer. Lyse cells by
passi ng through a fine needle. I ncubat e | ysates on
ice for 30 mnutes. Spin at 1@2,0009 for 20 m nutes at
4C. Aliquot S/N and snap freeze in LN2. 30 Snap
freeze remaining cell pellet. WO 2007/070982

PCT/ AU2006/ 001998 -53- ThEXaMBLE®sults are shown in

Figure 5. EXAMPL Se SItIV BT HEK293T
(Graham et al , Jgelggfo(’fof&’);%@g@ fri‘@';?”}ml’@ﬁor cel |
| ysate was assayed for tel onerase over a broad range

of |ysate concentrations, from 10-1250 cell
equi vReteRREe ‘{’@ﬂ}tOf'ﬁm@l sashple onshi p bet ween the TBT

cooo MRS eipls Aihnir BRI didietigg Qe e addiives (See

af t er pudx’ slbufféir&eéiﬁé Si gnal begins to plateau. The TBT
response relationship is linear at concentrations of

cel*l sFidtepelore dhiongh HeOunyniembradte dndadiiect ﬂmmﬂeamgh
patl e ures 6 _and

The T ezég%l&? {5 l b &go%%%gpe{% collect flow through
concept @i ow éﬁ&a&gh%f f6lnifel #a0bPfaPloc e | over

15 limt of detection revea € m ni mum nunber

of ec eResispiatdarctigbllet ini2tSmi bEPTBK ’s d8paying Dudldr vaW adsbiotics.
CEIe The res Its are shown in Figure 8 The TBT test
et Pverpfb ?qwugwwadlgntquoﬁﬁméf Derpelhard adrarifirgefat 20 000 x g

EZLSB?%F B st by | " rbere of
exfol Calﬂ@dll theuoadlr frawtiohs and maké mg.to A0mEXAMRLEBSL dontaining 1% v/v FCS
and 0.6% w/v sodium citrate.
¢ Centrifuge for 10 minutes at 1000g at 4°C.
* Resuspend in PBS containing 1% v/v FCS and 0.6% w/v sodium citrate (2ml).
e Aliquot 40p] (1 x 107) Dynal EpCAM beads into 2 tubes and wash x2 in PBS/0.1%
w/v BSA.
* Aliquot 2mL sample into the 2 tubes (1mL each) containing 40pl EpCAM beads
and incubate for 30 at 4°C with rotation.
* Place tubes in magnet and remove S/N (Keep for cytospin).
¢ Resuspend in PBS/0.1% w/v BSA (200uL) — Pool both tubes into one and put into
magnet to remove the 400ul of supernatant.
e Repeat 200ul PBS/0.1% w/v BSA wash x 2.
e Add 200uL of CHAPS lysis buffer.
e Lyse cells by passing through a fine needle.
e Incubate lysates on ice for 30 minutes.
e Spin at 10,000g for 20 minutes at 4°C.
e Aliquot S/N and snap freeze in LN2.

e Snap freeze remaining cell pellet.



10

15

20

25

Intra- assay reproducibility The wi thin assay
reproduci bility of the TBT test was assessed by

wore@3arisy the tel onerase activity of two di fPE€r/an006/001998

concentrations, 100 CE and 1000 CE, of HEK293T tunor
cells. 25 The level of variability, between six
replicate sanples at each concentration, within the
TBT assay was approximately 5% The results are shown
in Figure 9. WD 2007/070982 PGP/-AU2006/ 001998 - 54
EXAMPLE 12 Inter- assay reproducibility The between
assay reproducibility of the TBT test was assessed by
neasuring the 5 telonmerase activity of two different

oncent rat.i ons of HEﬁ%gsT tunmor cells, 50 CE and 5000

 asfgyresis e SR I BIBHIS 9y "on four separate occasions

on different days. The |evel of between assay
variability for each concentration ranged from 6-9%
The results are shown i nNEXAMPLRI® 10 EXAWPLE 13
Specificity of assay The ecifici of the TBT test
vvgs det erm ned by neasur r‘%’s’ hitd ?’le#%%er ase activity of
tunor cells overexpressing the human tel onerase

rever ranscriptase (hTERT). 15 Tel omerase activity
GEKTHEE G ¢ dlnd Grie ral Coes-2hy SFT b Puaecs swe Mas assayed. for
thloRferdss! &AW Broall Bhee Bf g%gte7%r@eﬁt§a%%h§88 1989%50 cen equivalents
containing retroviral vectors expressi g PRe U hanas

(CH) o ibe asktioeshep setweean ther TBTassult h(Titkibesdente aignal), and the lysate

Leukem.a 20:.1270-1278, 2006),. results are shown .
SORCREPR 191505 o &S A enaiety 4230 R ier which ke el admal bogins to
&b IThé TIT YEdpBRseSRMBbAshig NelinkRT af &tceMBiions g@' L% expected in the
measure telonerase activity in cells, isolate From
uring of bladden¢ancey pedigats. Therestspae shomusin Rigureeb land §sat e
concentrations ranging fromO | to 2.5 1 of |ysate.

25 Tel onerase activity was neasured in urine cell

TheSEB B asday @eifbRh €& eat Iodnéedl JuneMitalishy, SRS valuation of the lower
positive TBT result, two of which having a high TBT

liig pftdefeotion gpyeajes thygthe minimum number of cells detectable with the TBT
assay is as few as 20 CE. The results are shown in Figure 8. The TBT test can detect
positive signals from very few numbers of telomerase-expressing cells. It, therefore, has

the capability of detecting very small numbers of exfoliated tumor cells in urine.

EXAMPLE 11

Intra- assay reproducibility

The within assay reproducibility of the TBT test was assessed by measuring the telomerase
activity of two different concentrations, 100 CE and 1000 CE, of HEK293T tumor cells.
The level of variability, between six replicate samples at each concentration, within the

TBT assay was approximately 5%. The results are shown in Figure 9.
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ratio 6.70 and Patient #12, TBT ratio 6.38) and one
patient having a low TBT result (Patient #31, TBT

WO 200707@®859) . The results are shown in Fi gure RCI/AVED06/001998

2007/ 070982 PCT/ AU2006/ 001998 -55 EXAMPLE 15 Bl adder
cancer nonitoring The TBT test was used to neasure

tel omerase activity in cells, isolated fromthe urine
of 5 bladder cancer patients gnd normal subjects. A
positive TBT test signal is defined as a signa
>1.5-fold higher in magnitude than the background
signal. The results are shown in_Figure 13 and Tabl e
4. TABLE 4 10 dinical dafXAMPEIy Ratio (Test/HI

- heat inactivated) Patle .4+ SEM N Nor ma

9050 05 35 " canosr DS Myl SV N Nt s

gi ven above represents averaged TBT results. Aside

romthe relation to.t.he 5 " -OFf' value, there .
@Epg]s‘?@e? P F?Rff’ﬁ‘ém P Q%JP? ﬁﬁ%é@%&ﬁ%%@e% KWt pgasuring the
tefordebe BBvity 6 ]

bfonie e BBHvity 88 Wb et @nediiigioRd 8f Wﬁ?%rtcgg%, 50 CE and

fit
| adder cancer. EXAI\/PLeE 16 Leukem a
Q9 (s ddnetagsaysuasypesformbd me fog sepasate wictasiang anhdifferenidays. The level

1 a cell l.in 562 {Lozzi nd Lozzio, Bl apd
YeSRUEaREY yeriulifion (3 gk BEFRET HRER, rm 4§00 i resuls are
shetvadh Fiyurof0.t el omerase activity in leukemia cells, is
quantitative and relatively sinple to perform
conpared to existing nethods for nmeasuring tel onerase
|12 | eukem a cells. The ZﬁXrAQﬁFUESI?re shown in Figure

Specificity of assay

The specificity of the TBT test was determined by measuring the telomerase activity of
tumor cells overexpressing the human telomerase reverse transcriptase (hTERT).
Telomerase activity was measured in the TF-1 human erythroleukaemia cell line
(Kitamura et al, Blood 73(2):375-380, 1989) containing retroviral vectors expressing the
human telomerase reverse transcriptase [nTERT] (Li ef al, Leukemia 20:1270-1278, 2006).

The results are shown in Figure 11.

EXAMPLE 14

Measurement of telomerase activity in urine samples

The TBT test was used to measure telomerase activity in cells, isolated from the urine of
bladder cancer patients, in cell lysate concentrations ranging from 0 ul to 2.5 pl of lysate.
Telomerase activity was measured in urine cell lysates from three patients previously
showing a positive TBT result, two of which having a high TBT result (Patient #3, TBT
ratio 6.70 and Patient #12, TBT ratio 6.38) and one patient having a low TBT result
(Patient #31, TBT ratio 1.59). The results are shown in Figure 12.
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WO 2007/ 070982 PCT/ AU2006/ 001998 -56 EXAMPLE 17
Urbilical cord blood stemcells The TBT test was used

WO 00mea®er e tel onmerase activity in unbilical cPeHADR@6/01998

stemcells. 5 The TBT assay was sensitive for the
detection of telonerase activity in unbilical cord
bl ood stemcells in all three cord bl ood sanpl es,
usi ng 1000 CE. The results arg shown in Figure 15.
EXAMPLE 18 10 Conparative as 3_\75 The assay features
of the present invention and the standard TRAP assay
are conpared. A summary of the conparative features
is provided in Table 5. THREAMBBE1Son highlights the
i mproved efficacy of 0 the TRAP
assay. WO 2007/ 070982342@‘{‘%r g%g?'%li% -57 TABLE 5
Conparison with standard TRAP Assay Feature TBT
R ns_ TRA| asons frarre <2' R urs _E
Theck B .88 U6 COBIUS PR ROACHSLY A AR S5 Fol the urine of
b?dc{a@f @arﬁ%F %hﬁ@ms Mﬁbﬁgal%ﬁlbjeeispﬁ géas’;lgvesﬁ“ﬁﬁ"stest glgz}l Js defined as a

I'icated ma etic e ana
sigmel at |5ffgld|-lugltrﬁr\M emgnitudd thah dw ItaCkgltoedd lsggngb [The results are shown in
Fthrozgpag tF ut,omat ed, can run running and 96, wells
(e %Il 80fot i cated anal ysis every , 2 ''/2 hours.
Routine Use Hi gh Uses standard Not The need to run PCR

| aborat ory possi bl e products on gels and
TABLE 4

Clinical data — summary

Ratio (Test/HI — heat inactivated)

Patient Group Mean + SEM N
Normal 1.20 +0.05 12
Cancer 3.02+0.27 29

TBT data

Mean data given above represents averaged TBT results. Aside from the relation to the
"Cut-Off" value, there appears to be little correlation between the magnitude of the TBT

result and the stage and severity of bladder cancer.

EXAMPLE 16

Leukemia

The TBT test was used to measure telomerase activity in the human leukemia cell line
K562 (Lozzio and Lozzio, Blood 45:321-334, 1975). The TBT assay is sensitive for the
detection of telomerase activity in leukemia cells, is quantitative and relatively simple to
perform compared to existing methods for measuring telomerase in leukemia cells. The

results are shown in Figure 14.
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equi pnent. Hi ghly the sophisticated anenable to inmage
anal ysis automation on, prevents routine typical

w@adoiorwegy clinical utility |ab robotics stensPCT/AU2006/001998

Aut omati on Hi gh Magnetic bead- Not Non-standard assay
based net hod possi bl e net hodol ogy (gels, suitable for
liquid imge analysis) handling robotics, prevents
automation readily,, available in routine" pathol ogy
| aboratories., Sensitivity -"“Hgh (<10 Positive
signals are H gh Optimal conditions for research use
cells) detected below 10, (variable) PCR difficult to
attai n BEK293T or LINﬂZlEEbQMW§ISé sitivity -

clinical Hgh (93- B SIth ery poor
sensitivity, sanple 64@? %2 g%“??ﬁ%?ln our hands,
possibly clinical sanples due to PCR close to
cut-of f contam nation i ssues I nterference_ Low

'i]hﬁ TEBE testiveas USERIG BISRTISD @a@rpq;eyactlrywlm ilical éq)q%.sblqu stem cells.
O'T%%n %q%ye &\)ﬁ sehGifYE R Ccfr 18P %e thSﬁf rtél@ﬂlef‘cfép %ﬁﬁ‘f}e% umbilical cord

rmves romin |n|ca interfering eg;
lklb@d) gtefodelo e all shres ub&sltlﬂn@césamlﬂhsaelmgl 1660 QE. Th® results are shown in

2007/ 070982 PCT/ AU2006/ 001998 -58
Figure 15.

EXAMPLE 18

Comparative assays

The assay features of the present invention and the standard TRAP assay are compared. A
summary of the comparative features is provided in Table 5. The comparison highlights

the improved efficacy of the TBT compared to the TRAP assay.



Assay Feature TBT Reasons TRAP Reasons Robust ness
H gh- Magnetic beads-'are 'Low Typical PCR issues,"

W e00y/0%98bl e., such as; cross- Tel onerase PCT/AU2006/001998
contam nation, and reaction robust. interference of
Taqg Chem | um nescence polynerase by wdely usedt in
endogenous clinical |abs. substances. PCR i ntroduces
errors in the quantity and ratio of extension
products. Quantitation Quant FP4ati ve. Lum nescence
Sem - Logarithm c | addering neasurenent can
guantitative of the product be-defined per cell at
best necessitates nunber éﬂMBEESHﬂ conpllcated i mage
| ysate) anal ysis of sults Rar e,

if any Conmon Both @J’f’@’é"sﬂ@d‘gﬁl “V@" I se positive

results are coomon due to PCRlnhl bltors

A%Va%‘:jhli‘eaﬁlﬁ' CIVITy /P! 'Co'ﬂe pation Egeep of Reasons
S

9) 01T &0 R\ T O R thie g
gtrel o procedures2 can. ﬁﬁ{gggt b’ D|;f ?%ul t fﬁﬁﬁgg Pr(;nml:lg'
anal ysis. fu}ly aut oma{t gpg‘"&%e ‘TRAP a‘ssaégl;s and complic
requi res use fadi oacti v| § féggbeaggo ed detect iﬁﬁée analysis
Operating High - | When ~ fully Limited b
throughput automated, can run i
S [196 wells (or more)
ot oilevery 2V hours.
Routine Use ' High. | Uses . standard
.~ ) laboratory -
equipment.. H'ghly"
e .. | amenable
70| automation - on
L7 typical pathology
s : lab‘robo’uc systems
Automation . High Maf”gneti:c"" . bead-
.+ | based . method
'| suitable’ for : l1qu1d
handhng robo’ucs‘
‘readlly avallable in
‘routine ' pathology

’ | laboratories. . .

Sensitivity - ,»,;H1gh (<10°: | Positive signals are
research use cells) | detected below 10
| HEK293T . or

c e LIMI215 cells
Sensitivity - clinical | High (93-, Positive - signals |

samples - 97%) detected - from
B ‘ clinical . samples | =~ o
N closetocut-off - | ° - ' | contamination issues.
Interference :Low" . | Sample workup ~High _PCR react' n: easﬂy
[ purifies . cells -~ of | - . € :
interest ~ and|
‘removes them from | -

| interfering = |- | eg; blood components

substances. ‘| (haemoglobin).




operator Costs Low Instrunentation I|-1igh Expensive

kits sinple,

reagents relatively
wQe@7/0@p8082 PCT/ AU2006/ 001998

i nexpensi ve.
-59 EXAMPLE 19PCT/AU2006/001998

WO

Monitoring tel onerase activity in conjunction with

tel onerase therapeutics The TBT is of benefit

in

sel ecting and nonitoring patients who are subject to
5 target teloggrase activity and

t her api es t hat

conponents of the tel onerase

appl i cations

aut oi nmune or

npl ex.

i ncl ude vacci nes agai nst tel onerase
conponents as may used in the treatnent of cancers or

hyper-pro

iferative dis

Asap Faandrg, t he TBIBEan

be uRedsans onj

tdﬂkﬂhe

Reasons ~

Robagtdsyat i on pf tlighner
t her api es such as stem

regenerati on,

such as skin pr other orf
the activation of stem
neur ogeni c zohe of the
reactivation o

contexts inclu
tract recover

by chenot her api‘es ‘or 1!

replacene

f T lynp
de ‘gast r.ol

follomnn

1Te;lom€p@| r-.and|
gasion Ot kabuste
,éhdmlluaumqswnt)fy
Adidely bmsddn, imp
holaydablebs. 11 HI V|

) darmge such
b, radlotheraol

Ablegrtic ibvads yaras - p
cery act'i wkbleop

restora,“
Dntexts
in. bone

patlenfs

ntestinal, and\

Tmal PCR _issues:
ugich  as k

rrmlywsii"

Olatithfon | S appumnmmﬁmwd

b Lominkscenrcet he

tel onerase i nhibitors | nmefsereneont ext
devel oprment i the | abor a¢ defjned gtet icely
nmodel s and in|patients. | BiniSi riequvalent
useful to nnniton*fheﬂnuhnuémance of.
progenitor cell . activity in ti ssues
Pildehiesaidr yoni ¢ Rérerifawl | - derived cel |
where there iis a need to achleve ‘'sho
ti ssue repl acenent. WO 2007/070982 PM
-60 EXAMPLE 20 -
Ease of operation Good = |Easy p1pett1ng :
e -1 procedures, can. be
fully automated
Costs Low . ;Instrumentatlon o]
© . |simple, reagents | - -
‘relatively

inexpensive. -
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Repetitions of the tel omerase repeat sequence Design
of the tel onerase-specific oligonucleotide tenplate

w@rdoaohwe2t o the magnetic bead 5 is critical POT/AU2006/001998

maxi m zing sensitivity of the TBT assay. The m ni mal
recognition DNA sequence for base-pairing between the
RNA conponent of telonerase and the telonmere end is 9
bases - TAGGGTTAG however, mulidple repeats of this
sequence nore accurately depiTt the nature of
chronosone tel onmere ends and the scanni ng nature of
enzynes used to achi eve accurate base-pair

recogni tion. Tel omerase t@‘r?ﬁ“-\MPeIsEilﬂcl ude 10 those
rangi = Is : ] ;
e dPPub RiginctaRCURRRY f ch AR R BRI Rhpeutic
containing a partial (0.5) repeat, a slightly |onger

(B 08P e hOR5 ogEh eSh eies n
BPsR tibRicRis @ Rdtivityehdl tBpdnisher HRGKIBRRHRE chipldxd®ath applications

(no tel onerase extract). This increased dynamc range
irsludevetgingsagpinsirislomesaseromponerds axmey usashiaithe (reatyent of cancers or

t he. assa%/. The_rr%?lié L8858 égrgwn in Figure 16. The

BYPURERT YIPPERIOPIP L WYE s fol | ows: 20 Short:

5' SH- (CH2) 6- TTTTTTAATCCGTCGAGCAGAGTT (SEQ I D NQO 6)

Medi 5'
&mﬂ%)@ﬁﬂﬁwh&mmmmmmmwcﬁvw as part of

.1 D NO C B, . .
kB R 4o s et Bctivation o s saeneraion. Tglpgegient, repair and
£ IoREHATsAKS 2§ SEQ dr RIND oBgand 5OTHee cotexys nabdide the activation of stem cell
ol i gonucl eoti de nay al so pe inpogtant for shelf-ljfe . - .
atHBD) I JOnRERERTHMBEREIE 25 of Bheoadyih b gRd s Eectivation of
%Llyﬁpﬁ&y?é%din[zﬁfﬁ {3, k{?tﬁgj SGHES lif¢ludd SRUBREALINAIOARKI respiratory

a I'ons are essential co-factors for enzynes that .
ttegfr adeovanc | fellowing dimagd shar efsortbatt pepduced e hpy ghemotherapies or
%gétﬁct s. the oligonucl eoti des from degradati on. WO

98§82 PCT/ AU2006/ 001998 -61 EXAMPLE 21

Aut omat i on

Similarly, the TBT is applicable to monitor the efficacy of telomerase inhibitors in the

context of drug development in the laboratory setting, in animal models and in patients.

Similarly, the TBT is useful to monitor the maintenance of stem and progenitor cell
activity in tissues reconstituted with embryonic stem cell-derived cells and tissues where

there is a need to achieve short or long term tissue replacement.



10

15

20

25

The TBT assay is highly anmenabl e to automati on because
it uses standard magnetic bead 5 technol ogy. Magnetic

wheadobrsed | i quid handling robotic systens arBCT/IaE2006/001998

commonly in routine pathology |aboratories for a
variety of applications. The TBT assay can be easily
adapted to a variety of such systens and i s not

machi ne- dependent. Automation gf_the TBT assay puts it
at a distinct advantage conpared to other techni ques
10 such as TRAP and the assay described in

PCT/ | LO1/ 00808 (WD 02/ 208 e latter enploys a
rotating el ectromagnet anmEG readily

automated. It i oAb I I j ol o
RepRition¥ bf AR tlgloligﬁf'ase rgé%l:r .?%ugﬁ 410l ogy

| ab use. TRAP in’its origina ormr s that PCR

products are run on el ectrophoresis gel and

ubse nt anal ysed.by..i magi n ence it i t .
DHPRERY B StorR e PR S pRR s S e Stoefed Rbe amagnetic bead
#2critfeal forcmpkiwiiginBeaakitiABY of ¢hd TBIESIshy.CTIRN Mikiawl @8cognition DNA
receptors or mnetics can be used for purification o

gegupreefor bage-paiting dstweerthe drerommeneitt of felopnerase and the telomere
I S A rf?a?%s — %@Gﬁ"ﬁ*ﬁ ,F%\L@%ﬁﬁ?ﬁl@%f&@%& ) if S3e;que:nce more

receptor or tunour ce stemce
AnuratdipPAiepiot dhermature ok ehydngosaniel giomere 2ndfand -thdb€anning nature of
(pan-B-cel |l antjgen) CD4 and CD8 (I ynphocytes); )
A BSEPDA (qsé{ﬁ-%% pretiale; Basewalr Tecodruete Lelemeeng femaplates include
@%&é rafigig(tidth 9§ h&RinldiRlbHatant i gen) Cells can al so

e purrfired or isolated by other nethods such as

conti nuous or non- 30 continuous ficoll gradients for

IRt oG eb Bt xR st Aot v brsiSg sobsigipeea partal (0.5)
epemid APdIBhAY GBAdcRVelfloARbAamiaN g Ve RS add1@ [bBJert Rtbion with 3.5

can be used for the detection of mal'ignant cells in
reppatsi Ghe dengenrvgrsitf penvided better absolute signal relative to the background

signal (no telomerase extract). This increased dynamic range is likely to translate into

increased sensitivity of the assay. The results are shown in Figure 16.

The oligonucleotides tested were as follows:

Short: 5’SH-(CH2)6-TTTTTTAATCCGTCGAGCAGAGTT (SEQ ID NO:6)

Medium: 5’SH-(CH2)6-TTTTTTAATCCGTCGAGCAGAGTTAGGGTTAGGG
TTAG (SEQ ID NO:7)

Long: 5’SH-(CH2)6-TTTTTTAATCCGTCGAGCAGAGTTAGGGTTAGG

GTTAGG GTTAGGGTTAG (SEQ ID NO:8)

The length of oligonucleotide may also be important for shelf-life stability. Reaction beads
are stored in the presence of EDTA and EGTA which bind/sequester free metal ions. Metal
ions are essential co-factors for enzymes that degrade nucleic acids and therefore their

removal protects the oligonucleotides from degradation.
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5 cancers. Typical clinical sanples that may be
anal ysed using the TBT test include, but are not

wo e@yn7®sed to, the follow ng: Bronchial al veoP@r/AuU2006/001998

| avage, bronchi al brushings and washi ngs, sputum
scrapings, snears for the detection of neoplasns in
the bronchial tree, lung cancer, head and neck cancer.
10 Fine needle aspirates, biopgjes and tissue sections
for the detection of malignant cells in the |ung,

| ynph nodes, pancreas, salivary gland, breast, I|iver,
thyroid, and in prostate dinmented cells in
urine, renal pelvic washi Qn@g‘gﬁ@?’a’é r washi ngs for the
detection of 15 prostate cafgRmariBhadder cancer,

urogenital tract cancer, and renal cancer. Blood for
the detection of nelanonma and cancers of the

Letd G ' |.ui ds | eur al .
RSB I gl M (O3 R Bl aponci e
veahinlogys , Magetig ehéibasuislijuid dindlig dobeticleytahd ek wkd commonly in
mal j gnant _neop] asns., tgflerebrospi nal fluid for the .
e PRl PrelpRan o ety o pRplicatipns. dhgobR bigssay can be easily

RiQRY 10 SRREIERSubR by stdhs HRLiE b AR He- of the

gastro?ntestinalutrggt. fgﬁﬁaecgﬁa%pé%?ﬁgﬁg&gbr t he

detection of malignant cells in colon cancer and ot her
ncers of astrointe

SORSRLP o BB SRR B 8 Shiac BB otvr e

G@BCA SRARUSIhe sPB! GesdtiB&NA PET/IVOLA080E PW@P82/20838). The latter
PCT/ AU2006/ 001998 -63 PAP Test TM/ PAP smears

employs @aptatiagicirstrosmgnetrind ganheirbet teedidfe petomiated. dit is not suitable for

Vi i hal var i an ncer. My.a be
FREHE g LA, 10N BRI AR s B oot re an n
eltirephiobdsty gel and sutise@itsitly andllysddl Hylibadpite, BORAY i} isf Bt suitable for high
vesi cul ar di seases secondary to herpes virus
ﬂﬁ@é@@ﬂﬁﬁngﬂéﬁbes Si npl ex virus and Varicel | a- Zost er
virus). In the case of bl adder cancer, tunor
epithelial cells are isolated by selective capture
from urine using epithel EXAVMEPILEQpeci fic anti bodi es

attached to magneti ¢ beads. 10 EXAVPLE 24
g ! C‘:éll capture beads

Any cell-specific antibodies, receptors or mimetics can be used for purification of cells of

interest for telomerase activity measurement. These include for example:

Anti-EGF receptor (for tumour cells);

Anti-CD34 (stem cells);

Anti-CD45 (common leukocyte antigen);

Anti-CD19 (pan-B-cell antigen) CD4 and CD8 (lymphocytes);
Anti-BerEP4 (pan-epithelial cell surface antigen); and
Anti-A33 (Colonic epithelial antigen)

Cells can also be purified or isolated by other methods such as continuous or non-

continuous ficoll gradients for isolation of peripheral blood mononuclear cells (PBMC).
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Uri ne processing procedure - sanple workup Al steps
are perforned on ice to prevent the non-specific

wa@rdoaoyent of cells to the Dynal 15 beads. I1PCTAURZ®G6/001998

is collected (at | east 50m s) and kept on ice. The
urine is transferred to a 50nlL tube. If there is nore
than 50ms, the urine is divided into 2 equal vol unes
in the 50ml tubes and each prgcessed as bel ow. 20 2.
Sanple is centrifuged at 750g6 or 5 mnutes at 4C.
Supernatant is discarded into a beaker containing a
HazTab. 3. Pellet is resuspended in 10m PBS (pH 7.4),
suppl emented with 0. 1% w \EXSMIARE3 25 a protease

i nhibitor tabl et reafter. referred to as wash
buffer). 4. Sanp‘F‘ge’;’F'?P%%’ﬁ’:’?{‘?’ﬁﬁ’é "’gf""f’téffﬁf‘& 5

m nutes at 4C. Supernatant is discarded into the

beaker with the HazTab. 30 5. Washing step is repeated
Thet BHE tept ean baygsed dorihg Agtystopefimalipmns celbliogelation ip many different

USR0S PPy bRl WO 5 Ay G 25 18D R B, bt e
robh eesiional tonthg fididvdngr ap) . 7. Fol | owi ng centrifugati on,

the pellet is re-suspended in Im of wash buffer and

5 transferred to a 1.5m eppendorf tube. 8. Washed
B18AdTa18d1feAd A8 thdeO bEdHeh AR BARHINGS 1208 ik | %:T%ftﬁg]rxét gcgerp?ngs, smears

[
For pellets that are less than Inmin
fof thb datstien ef neopldsmFor thedrorshinl bee,drgicabc@nrhpad 8@ neck cancer.
beads are used. For anything |larger than 2nm 40l of
beads are used. 10 9. The beads and urine cells are
mm&d&%fiwe{, Blop3fes Ahd HbRS sadtiohE fo thb déeétdn ndlfRant cells in the
r.p.m). 10. Sanples are centrifuged (Capsule Tony
lyrg 2oyph Bedesragereas, salivasy gland areashdiveadbwroidi 8ngjn prostate cancer.
buffer is left inthe lid of the eppendorf tube.

Sedimented cells in urine, renal pelvic washings, bladder washings for the detection of

prostate cancer, bladder cancer, urogenital tract cancer, and renal cancer.

Blood for the detection of melanoma and cancers of the haematopoietic system.

Body cavity fluids (pleural fluid, peritoneal fluid, pericardial fluid, peritoneal washings,

gutter washings) for the detection of malignant neoplasms.

Cerebrospinal fluid for the detection of malignant cells in the CSF.

Endoscopic biopsy specimens for the detection of cancer of the gastrointestinal tract.
Faecal specimens for the detection of malignant cells in colon cancer and other cancers of

the gastrointestinal tract.

Nipple Discharge: for the detection of breast cancer and cancers causing nipple discharge.
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11. Tubes are placed in the Dynal Magnetic Trap (Dynal
MPC-S), and the supernatant carefully transferred to

w@260re%981. 5ml Eppendorf tube using a G| son PRODAU2006/001998

pi pette: Supernatant is centrifuged at 13,000 r.p. m
in a Hereaus Biofuge for 5 mnutes at 20 4C.
Supernatant is renoved and cells in the pellet |ysed
this contains cells that have_pot bound to the
Epithelial Enrich Cellection 'D@ﬂal beads). This
fraction may contain activated | ynphocytes and shoul d

S rately as a frozen cell pellet 70C
P g}’ i: ﬁl}é‘qf g’ﬁ?’ %‘H%ﬁ%é?@mqa%/\’rawal Sé@emgs) i thlédw@tlén of cervical,
[
AL PGy et IS aBY KPRl SBETRY Meckfin icstffprigtoctions and
mﬂnmmaﬁmg'mendmms ap as descri bed above. This
supernatant is discarded. 13. CHAPS |lysis buffer
(1001) is added to the Dynal beads bound to the
SHiht(Tehhcd Smast) & |
S R ana et daneaicut d @acseéé‘?g&g%fﬁéggéﬁ%s virus infections (Herpes
Pimpdex virg and arireHownstar vireast 10 tines using a G| son
P200 pipette. 15. Lysates are incubated on ice for 30
m nutes. 5 16. Lysates are centrifuged at 13, 000
In. the Rusel of ladder eanter, BuMbH oittelinl Sell¥ MY iR b gélec’u]vz -capture from
Beads, are remved by Iace tubes in the magnetic ap.
Yepregysin @F@Pﬁﬂtsgec(l Rartibodies agth¢hed do n@emtmbraéach of
3 tubes and the pellet discarded. 19. Lysates are
snap-frozen on dry ice for 5 mnutes and transferred
to -70C refrigerator. 15HXXXMRMIE 25 Sanpl e wor kup for
exfoliated col Oi} cytes from faecal samol es of colon
cancer pati ent sUT8BEAgesséngprosedigies sesinlewodaipunder
i nformed consent frompatents with clinically proven
col orectal cancer. Sanples are collected at honme and
Al stepp oret redformed oh dtectoyprevent e mA-dpabificattachmdrt @S sells to the Dynal
%Qa 2 hours) where aliquots (2g) are dispersed in
uck's saline with

1. Urine is collected (at least 50mls) and kept on ice. The urine is transferred to a 50ml
tube. If there is more than 50mls, the urine is divided into 2 equal volumes in the

50m] tubes and each processed as below.

2. Sample is centrifuged at 750g for 5 minutes at 4°C. Supernatant is discarded into a

beaker containing a HazTab.

3. Pellet is resuspended in 10ml PBS (pH 7.4), supplemented with 0.1% w/v BSA and

a protease inhibitor tablet (thereafter referred to as wash buffer).

4. Sample is centrifuged at 750g for 5 minutes at 4°C. Supernatant is discarded into
the beaker with the HazTab.

5. Washing step is repeated (steps 4-5).
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antibiotics (500 UL penicillin, 500 ng/L
St rept onyci n-sul phate, 1.25 ng/L anphotericin B and

woeomgrdesyent am ci n). The faecal slurry is filP€r/au2006/001998

sequentially through 100 mand 60 m nenbranes

(Nyl on/ Net nenbrane filters, MIlipore, Australia) to
renove |l arge debris before being centrifuged at 400 ¢
for 10 mnutes at 4C. The pell is washed tw ce 25
with PBS containing 1%v/v F and 0.6% w v sodi um
citrate, followed by recovery of epithelial cells

usi ng 40 | Epithelial Enrich Lection (Trade l\/hré%le ]
Bri0E Stepr the Epibeli Enrigh l%il@%tbpwf/ha I headpyicapashgd once with

for then renoved

usinggyﬂgﬁfgngﬁlﬁggﬂ P%%S gﬂe Pr%?essor. The cells

attached to the nagnetic beads are vvashed 3 tines

vvith PBS .cont ai 1% w y BSA befor y.Si

¥ Sorelosas Goiupdi e Pelet Botsrrnydet i bl shoig buffer and

snaphiPzed toh 1 5HLégheRidFaBRN and stored at -70C. WO
2007/ 070982 PCT/ AU2006/ 001998 -66 EXAMPLE 26 Sanpl e

wor kup for unbilical cord st em cel | s: (enri chment of

%I ne%gq n{g%tdé\é? %Fcieﬂs‘cé lée‘r wra eg &rn‘t%lle ceﬁg LS ﬂeﬁp% %‘ég pe]El)ets that are

ant i Ye@s}lﬂ&dnaﬁhmcint dh@ln%teb up§8rofaedd$ amcmaechw lidhllefs Hebween 1-2mm,
hours of collection. To deplete red blood cells,

i s dpPwtafdeadsargpsad. lﬂwa Bredagaiotham g, Wﬂi@f@’@ds are used.

saline, and red blood cells agglutinated at room

tenperature using 1% w v Hespan (DuPont Phar ng,

YW | niThgbeais dd)urineasilsusd mixed dehtipdorcd) heinwteeat 4°Cedith rotation (60
with 0.17 mM NH4Cl, 10 M Tris- d at pH 7.2, 0.25 nM
EDTAI'P{}-heage- negative (Lin-) cells are isolated by

depl etion of 10 cells expressing glycophorin A CD3,

CD2, CD56, CD24, CD19, CD66b, CD14, and CD16 using

ihe Swmple ;arekcmn@ﬁgeahw(cmsmem}n J;IFd@D)sﬁv,r 3Pagec dogasure that no beads

|B:1|st kﬁ@ﬂ&%ﬁ%%ﬂéﬂb@(‘?g 58%6“3’18r 4+t gelki ts in the

resulting Lin- fraction ranges from63%to 82% 15
EXAMPLE 27 Sanpl e workup for |eukema cells Cells for
d1.agAubessara daced an yod Dypal Yagnetiai iap 4PyealtdPgr®, and the supernatant

I sol %gr%ﬁlllfyrt(?arﬂspe?{éﬁ 03 Y 1%mi Eppendorf tube using a Gilson P1000 pipette:
Supernatant is centrifuged at 13,000 r.p.m. in a Hereaus Biofuge for 5 minutes at
4°C. Supernatant is removed and cells in the pellet lysed (this contains cells that
have not bound to the Epithelial Enrich Cellection Dynal beads). This fraction may
contain activated lymphocytes and should be stored separately as a frozen cell pellet

(-70°C) for subsequent analysis, if required.

12. Beads from Step 11 are washed by re-suspending in 1ml wash buffer and then the
supernatant is removed using the Dynal magnetic trap as described above. This

supernatant is discarded.

13. CHAPS lysis buffer (100ul) is added to the Dynal beads bound to the epithelial

cancer cells.
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peri pheral blood. Ten-m human bone marrow aspirates,
taken fromthe iliac crest of 20 normal donors, are

waldoana®sd: 1 wit h phosphat e- buf fered sal i ne anBCT/AU2006/001998

centrifuged at 900 g for 10 m nutes at room
tenperature. The washed cells are resuspended in PBS
to a final volunme of 10 m and | ayered over an equa
volune of 1.073 g/m Percoll sgjution. After
centrifugation at 900 g for 30 m nutes, the
nononucl ear cells (M\NCs) are recovered from the

adle tin ce .and washe

Pr c6F srareaty %ﬁatr&aeqw:élp ﬁt Eqaaképaﬁaeeew%ﬁe&lson P200
narr?ggﬁglls are suspended in PBS for analysis. M\Cs
are olated fromhuffy coats of peripheral blood by
Fi col | - Paque density gradient centrifugation and

i.n PBS. 007/ 070 / AU2006/ 001998 - 67
EScavE s SericuPaf S0 ey SRR act er  st1c curve
Figure 17 shows a "Receiver Cperatlng Characteristic"
curve (ROC curveglg videncing the 5 sensitivity of the
BT Lsates ate cenivoiged gt bi,atep.n; dme Blereath Bidfags: touSueinutes at 4°C.
depicts the pattern of sensitivities and specificities
observed in the clinical study when the perfornance

of. t BRadsibe fdSdvell by Plaleuaeddn de Hadrledit @ap. di agnostic

threshol ds. The overall diagnostic performance of the
TBT test is Judged by the position of the ROC 10 Iine.

0" SLESh RIS 8L oA bF g SRR RN discarded

rea I nes per rise
close to the top left hand corner V\,here both t he
sensitivity and specificity .are 1. The ROC line for
the Fmwates @Eersyamﬁemamem Hee |foped finutpspand deansferred to -70°C
di agp&ﬁg %est 15 Those skilled in the art w |
appr ecl ‘hat the invention described herein is
susceptible to variations and nodifications other
than those specifically described. |t is to be
underst ood that the inveXdME thzlzédes all such

9t é)rp% Wplgwfﬂfj Fgﬂzﬂaféd%wngg ﬁﬁz DR @Hn Ibs Df eblon cancer patients

des e steps, conp sit1ons and
conmpounds referred to or indicated in this

e AL R T —
8418RetaPlcah @t BhBples Wt 230EAET 9 QRN N IR0l R ediately to the
laboratory (less than 2 hours) where aliquots (2g) are dispersed in Puck’s saline with
antibiotics (500 U/L penicillin, 500 mg/L Streptomycin-sulphate, 1.25 mg/L amphotericin
B and 50 mg/L gentamicin). The faecal slurry is filtered sequentially through 100 pm and
60 pum membranes (Nylon/Net membrane filters, Millipore, Australia) to remove large
debris before being centrifuged at 400 g for 10 minutes at 4°C. The pellet is washed twice
with PBS containing 1% v/v FCS and 0.6% w/v sodium citrate, followed by recovery of
epithelial cells using 40 pl Epithelial Enrich CELLection (Trade Mark) Dynabeads. The
cells are incubated with the Dynabeads for 30 min at 4 °C and the supernatant then
removed using the Dynal Magnetic Particle Processor. The cells attached to the magnetic
beads are washed 3 times with PBS containing 0.1% w/v BSA before lysis with 200 pl
CHAPS lysis buffer. The resulting supernatant is snap frozen in liquid nitrogen and stored
at -70°C.
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subj ect exhibiti ng tel omerase activity, said nethod

L0 I I fro aid . .
BB Bl 8 R VAL A Ry i o
aitiogaglﬂamaﬁtraté Ebu;ﬁﬂer aBd prddesdedi ﬁltlﬁnSLQJE@drﬁto@ cﬁﬂéctlon To deplete red

tel omer a ellular. extract fromsaid cel
bRRDrEIanCH i ] hg Wite Dhdgaeee's d’hﬁﬁ?hatecbltfﬁer@d] Gline nd red blood

% ;?gélu’uﬁeﬁ?cgt zﬁeE JR" e e}:ﬂ&r arﬁ 1ngnq€/{, CII-[IésRQ (]?lhl?nt Pharma,

ent P Onera gati o
Wilngiogton] BED.i ]&l@lchral rﬁelrblbod oe:lhwre ilysetl hﬁﬂpﬁ A enENBPICL M mM Tris-

d. UTPs to t.hereb te
O oA o IR & L beade-Biatits (D) colg ool by depletion of
SABNSpr&ssgr glysdp%nwAhcﬁar %@Vcﬁse epyse'@%i$sepseb, CD14, and

peroxi dase; Tii1) coll'ecting the beads usihg a
Qb6 reing ithﬁg Steafieet kit (Bt rﬁ‘g:llt RechnebgiesaMincanen cBtitish Columbia,

%‘ d‘éﬁ% %gc}quigooglé thﬂft%p%@ ”?Re pgrggntgge S 813§£+ cel.s in tﬂe resulting Lin-

fraction ranges from 63% to 82%.

EXAMPLE 27

Sample workup for leukemia cells

Cells for diagnosis and analysis of leukemia patients are isolated from bone marrow or
peripheral blood. Ten-ml human bone marrow aspirates, taken from the iliac crest of
normal donors, are diluted 1:1 with phosphate-buffered saline and centrifuged at 900 g for
10 minutes at room temperature. The washed cells are resuspended in PBS to a final
volume of 10 ml and layered over an equal volume of 1.073 g/ml Percoll solution. After
centrifugation at 900 g for 30 minutes, the mononuclear cells (MNCs) are recovered from
the gradient interface and washed with PBS. Percoll-fractionated MNCs or
non-fractionated bone marrow cells are suspended in PBS for analysis. MNCs are isolated
from buffy coats of peripheral blood by Ficoll-Paque density gradient centrifugation and
washed in PBS.
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added H202 to generate | um nescence; and iv)
subjecting the resulting m xture detection neans to

WO e@d/ordee2 i ntensity of the [um nescence, wherBCTYAUR®G/001998

| evel of intensity of |um nescence conpared to a
control not containing the cells to be detected or to
a known data set provides the | evel of telonerase
activity and the number of celts. 2. The method of
Claim1 wherein the oligonucleotide primer conprises

t he sequence (X' TTAGGYm) o wherein: X is a nucleotide
selected fromA, T, Gand C . Y IS nucl eoti de
selected fromA T, G and@AMPIi‘@zg or 1; ms 0 or 1;
and WD 2007/ 070982@5’&3}% 5/ O BeristitQuri s from
about 1 to about 400. 3. Tﬂg t hod %ﬁﬁ Calm2 wherein

the ol igonucl eotide priner conprises the nucleotide

E’f%ﬂ%egf ﬁ}ogf%\,ﬁ glg%{eﬁ"[et{ E)éale%n%g %c&cﬁsﬁé”ec%}/? Elgécn&tr@e% devidencing the
SRRVt ©F tHelEB T Rise rediitd g DRAUENGAcas set forth in SEQ

IDNO3. 5 The nethod of daiml1l or 2 or 3 or 4
wherein the subject is a human. 6. The nethod of Caim

. rei X i i ~hu . . .
IhORGE: fry® albicft MORLES of Qs HeE Bha speSRIBEYTEINGE in the clinical
yihéy ehen tﬂwwfa)hljnﬁﬁde dfﬁlﬁTfBﬂ“aéﬁt ish &alﬂéiﬁ@ib ateliffa@dniodiagd odiierthresholds.
5 or 6 erein, the cells m_t he supj.ect conprise, .
the exgrall diagpesticoperfrrmange: ¢dhe J@Tc:reat g by Meapsitian of the ROC
. f j - ' i r .
I Bk 15t BRI IIES cRHOLE b AP GlaREnal, RhORATBARfr perfecttests rise
ste¢pily afid passtchuse o tljegop lafolmmdi comest where dbibsthe sensitivity and specificity

are 1. The ROC line for the TBT closely approaches the line for a perfect diagnostic test.

Those skilled in the art will 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.



11. The nmethod of Claim 1l wherein the oligonucleotide
primer is imobilized to the nagnetic particles via a
wao bioalo7d98nkage. 12. The net hod of O ai m 1 wher BETYAUR®G6/001998

addi tion of |lum nol, enhancer and/or H202 is

automatic or sem -automatic. W 2007/ 070982

PCT/ AU2006/ 001998 -71 13. The nethod of Caiml

wherein the cancer is any cancggous or nalignant

condi tion, pre-cancerous condition, nyeloma, or any

| ynphoma or malignant condition, or any other
roliferati | sorder involving neoplastic cells. 14.

%mﬁmﬁi&% aim 13 wherein the cancer includes
breast tunors, colorectal tunors, adenocarci nonas,
mesot hel i oma, bl adder tunors, prostate tunors, germ

Celilnel druwifOf BidlcQRé® TRI @R 396 35676,4996N0 MR,

neur oendocrine tunors, pituitary neoplasm snall

round cell tunor, squanous cell cancer, nelanona

S L LS R e At

tunors, kidney tunors, testicular tunors, brain

unors, ovarian. t rs, Sstomach tunors, oral tunors,
t*ggH@?dAiﬁkﬂ2?”zg%égﬂﬂn%¥g, cervical tunors,
esophageal tunors, |aryngeal tunors, |iver tunors,

| ung tunors, vaginal tunmors and Wilns tunor. 15. The
Hessasd!, §F/inCiChiern 481842412002 t he cancer is
adenocar ci noma, adenoma, adenofi broma, adenol ynphons,
adontoma, AIDS rel ated cancers, acoustic neurona
BI@d)tbfrrﬁx etlayrnhReyLég Ilogokemny, 2qgut e nyel oi d | eukem a,
adenocystic carcinoma, adrenocortical cancer,
agnogeni ¢ nyel oi d net apl asi a, al opeci a, al veol ar
ﬁ%ﬁ%iﬁﬁ&%iﬁ@g F11- | pRjsast oma, angi oker at ona,

angi o ynpﬁ0| yperplasia w th eosinophilia, angi oma
scl erosi ng, angi omatosi s, apudoma, anal cancer,

ngi osarc , | asti ¢ _anaem a, astrocytons,
gﬂ%&‘%—@éﬁﬁ@?i@f@?@'%‘%@@ceI | carcinoma (skin),

bl adder cancer, bone cancers, bowel cancer, brain
stemglioma, brain and CNS tunors, breast cancer,
bt etrd hiewfrenicQ0S 2701278, 2@ ci noi d tunors, cervi cal
cancer, childhood brain tunors, childhood cancer,
chi | dhood | eukem a, chil dhood soft tissue sarcons,

CHRASI BB £/ Bloo£ 10282 R334, qonome, chroni ¢ | ynphocytic
| eukem a, chronic nyeloid | eukem a, col orectal

Shay et al, Hum. Mole. Gen. 10:667-685, 2001

Weizmann et al, Chem. Bio. 5:943-948, 2004

Whitehead et al, J Natl Cancer Inst 74(4):749-765, 1985



cancers, cutaneous T-cell |ynmphoma, carcinoma (e.g.
Wal ker, basal cell, basosquanous, Brown-Pearce,
waolowraresEhr | i ch tunor, Krebs 2, Merkel cell, PQAn20es/001998
non-small cell lung, oat cell, papillary, scirrhous,
bronchi ol ar, bronchogeni c, squanous cell, and
transitional <cell), carcinosarcom, cervica
dyspl asi a, cystosarcoma phyl| ogj es, cenentons,
chordoma, choristoma, chondroSarcona
chondr obl ast oma, crani opharyngi oma, chol angi ona,
chol est eat oma, cylindrom, cystadenocarci nong,
*nonma, der mat of i br osar coma- pr ot uber ans,

desnopl astic-smal | -round-cel | -tunor, ductal carcinonma
dysger mi noam WD 2007/ 070982 PCT/ AU2006/ 001998 -72
endocAi method rfor dstectngl oelist froml a cabjeetr exlepiing tetonmrase activity, said
esqggageaL cancer, Ewing's sarcomm, extra-hepatic

eI GERPTIEREcer, eye cancer, eye: nel anoma

retinobl astoma, fallopian tube cancer, fancon
anaem a, fibroma, fibrosarcoms, gall bladder cancer,
past obt@mlngan @@m;pleg attcells frass tsmqlaSutu@m cagdscontacting magnetlc particles

ggf}f:éa?’}synﬁge %rtél?lng%nu?]% ﬁae%rrngelt wiRth s gglﬂ)s{rg erfop Rlomerase with a cellular

gest atraen &bmt S0P belb bﬁﬁplb@ndllﬁ@ﬁﬁﬁn% tHel @Agnetic particles and cell extract
gynaecologlcal cancers, giant cell tunors,

ganglagether forer tine ot Wieeegdisens wibigientoder ¢elpmerase-mediated
t urmélon%efl?éﬂl eu&g %hgoc‘ﬁt% gdgﬂ) I necé%gh&ailn tH@lp'r&@fi‘&Cbieﬁle NTPs and

cance
hep abmaﬁyllateﬂ AFTRsao terebyhiac@pbtade lyiotin @dthin the rbwergated primer;
hi stiocytosis, Hodgkin's disease, hunman

papi | | omavirus, hydatidiform nole, hypercal cem a,

fy pophiRscmy teAneSletic pﬁﬁ{@ést\ﬁﬂ?stréﬁmﬁlh%%@%ﬁéh%ér&ﬁ@ase
hemangi oma, hemangi operi cytoma, henmngi osar cona,

henanglosarcona hlstlocytlc di sorders, histiocytosis

?@ggﬁ%% ﬁg:l bseta %g gg}oinlgrgf g@gﬁa@ﬁgﬁaggﬁgggﬁgeads and contacting
ont r 8RCiWhabed r@b@m lunShel aebh epBARMEEF in WP Pidserice of exogenously
sarcomm, ki dney cancer,

I ang&%&ﬁ@zé@gﬁimﬁﬂgm@mﬂc@wf’s and ar yngeal cancer,
| ei onyosarconma, |eukem a, li-fraunmeni syndrone, lip
cancer, |iposarcoma, |iver cancer, |ung cancer,

iwnmphddeniag thynesaltiag mibdadak idetestidry mpdanseto read the intensity of the
non- rbdgkln s | ynphoma, | eigonyosarcoma, |eukem a

(e. g-VIHNEEPPCe, i xed-cell, null-cell, t-cell, t-cell

chronic, htlv-ii-associated, |ynphangi osarcong,

Iynphocytic acute, |ynphocytic chronic, mast-cell and

Wg}neie(ui the, leved ukos@nsigmaf lumiyxds;cgn@ebcbmpatrcmm a control not containing the

E&ﬂ}%ggﬁwl gl O.[chown dlatea.I s% I%%’l es ?hmalevel Werl grase activity and the

number of cells.

2. The method of Claim 1 wherein the oligonucleotide primer comprises the sequence
(XaTTAGGYm), wherein:

X is a nucleotide selected from A, T, G and C;

Y is a nucleotide selected from A, T, G and C;

nisOorl;

mis 0 or1; and



| ynphagi oma, | ynphagi omyoma, |ynphangi osarcoma, mnale
breast cancer, nalignant- rhabdoi d-tunor-of-kidney,
wore@alorbt ast oma, nel anoma, Merkel cell cancerPCT/AU2006/001998
nmesot hel i oma, netastatic cancer, nouth cancer,
mul ti pl e endocri ne neopl asia, nycosis fungoi des,
nmyel odyspl astic syndrones, nyel oma, nyel oproliferative
di sorders, malignant carcinoid syndrone carcinoid
heart di sease, nedul | obl ast orme/0 meni ngi oma, nel anona
mesenchynoma, nesonephroma, nesothelioma, nyobl astons,
nyoma, nyosarcome, Myxomm, nyxosarcoma, nasal cancer
ndophabguiddalabeatr®r , nephrobl ast oma, neurobl ast onm,
neur of i bromat osi s, N jnegen breakage syndrone,
non- mel anoma skin cancer,
310n- STRY ;@R ~dfURYERNC S¥irckdds ) ohélﬁl%ifebg er. comprlses the
neurobl astorna, neuroepitheliom, neuro r ormt oSi
mslaotifle Begvaace asset forth in SEQIINEs1.(e. g. bone,  br east
di gestive system colorectal, liver), ocular cancers,
oesophageal cancer, oral cavity cancer, oropharynx
4!:anC€1’he andtRed UfC OMm QS lit¥eif Ve SRodiABkEfide Rﬁﬁﬁére€§mpr1ses the
EQ WO 2007/ 070982 PCT/AU2006/001998 -73
Hde ssauengsasiset fothdn RERDINOshcer, parotid gl and
cancer, penile cancer, peripheral-
neuroectodernal-tunnrs, pituitary cancer, polycythem a
Jer a, Thermsthad ef Cahadr or et oriwhereit tho sabjesti®a homan an
carci noma, papilloma, paraganglioma, paraganglioma
nonchromaf fi n, pineal oma, plasnacytonma, protooncogene,
g.are- "ﬂﬁnﬁﬁﬁﬁadam@eﬁﬁlo@' & Qdor §li 304 d@feFein B0 AubfeSt is non-human or
carci noma, retinoblastons, abdonyosar cons,
WRoebiatead- Thomson  syndr one, retlculoendotheI|03|s,
r habdonyonma, salivary gl and cancer, sarcons,
schwannone, Sezary syndrone, skin cancer, snall cel
71.ung Ti@Naethod SECHRIm 15478 br 3 Bt £&hbRh the 3MGE¢tis & plaht.
ti ssue sarcoma, spinal cord tunors,
squanous-cel | - car ci noma- (skin), stonach cancer

I i 10 |, .
OV SALSUIEETV i 08, B BEBRR, B cncr

cgllmovi oma, testicul ar cancer, thynus cancer, thyroid
cancer, transitional-cell-cancer-(bladder),
transitional -cell-cancer-(renal -pelvis-/-ureter),

g.r ODhFHy i ggr@ﬁfm 5 ecfrakoa}ﬁereh? 862 LAk rdd n&lre’ subject comprise

t hynoma, trophoblastic tunor hral  cance
inflammetorsyaisem cancer, uropl akins, uterine sarcowa
uterus cancer, vagi nal cancer, vulva cancer,

Wal denstronm s- macr ogl obul i nem a and W1 ns' tunor.

10.  The method of Claim 5 or 6 wherein the cells from the subject comprise stem cells.

11.  The method of Claim 1 wherein the oligonucleotide primer is immobilized to the

magnetic particles via a thiol linkage.

12. The method of Claim 1 wherein the addition of luminol, enhancer and/or H,O, is

automatic or semi-automatic.



16. The nethod of Claim9 wherein the inflamuatory

cells are involved in acne, angina, arthritis,
wW@e@70AMv8ON pneunoni a, di sease, enpyens, PCT/AU2006/001998

gastroenteritis, inflamuation, intestinal flu, nec,

necrotizing enterocolitis, pelvic inflamatory

di sease, pharyngitis, pid, pleurisy, raw throat,

redness, rubor, sore throat, stpmach flu and urinary

tract infections, chronic inflammatory denyelinating

pol yneur opat hy, chronic inflammtory denyel i nating

onralcuI u .y, chronic inflanmtory
%»rryel ﬁa‘PF’g’ﬁS %ﬁo ﬁ H%(}péi‘fqﬁ?%r the Hragfftc 1S ﬁﬂYl%i‘ﬁﬁ%I%sr yr malignant
g@m&éﬂ A baﬁﬁei%% ¥6§&1t18ﬁ”n9§é%iﬁa?%tahy 1ynkgho ?ﬁs& B %ﬁﬂt condition, or

any ‘one of C ains t’o 716 wherein the ce
siy ethei preliferativei disarder 1nvolelng ned@astisraeds. t o det ecting
the |l evel of telonerase activity. 18. The nethod of
Claim17 wherein the cells were purified or enriched

by i NqUO3hEREd of MBlafe! 13SwhérefiB @R CddnterPRRHRlet Bpsts€thimors, colorectal
wth cell-specific antibodies followed by washing to

tumarg.e apatosprcingimag, imasethplbpmmgbladdert Anees, pigtate tumors, germ cell

Pg-%orﬁ He];a%rgg'%ﬁcﬁég%g gcatrafﬁcl)rg% Lﬂem%dg{w% / %%188% %Xtuftary neoplasm, small

R{uhd AldA O 0B 0sRiaious Zéll Ic&noaﬂdhﬂan(&nﬂtdtﬁilbaleﬁlﬁmkmtmma; seminomas,
agent .to a culture of cancer ceIIs i) contacting

ﬁﬁ'@ﬁ%’tnil%n% sirompldeydigce r%orarﬁesp i gelhirn sy ﬁkabﬂqurﬁéildney tumors,
WajiGha ﬁ}n?%r%upﬁh{ efiorsl Qbar S&of(’%&b t@m68! ok &hmors, bladder

ext ract cancef cef s and i noubat i ng the

tagoret banepambi's; ceryiah tineak,| esephagaelt tutoge tlingngdab tumors, liver tumors,
ﬁlﬁE and under condlth& $uff|C|ent for

eSS ¥agtRelitunars and é@ts W%t the oligonucl eotide

primer to occur in the presence of the NIPs and

bi otinylated UTPs to thereby incorporate biotin within

ilhe élh@n:glath@d pf iGleim 13 iwheecint thet ¢anget He adepeeardigoma, adenoma,

rti.cl es W|th str avidi.n hor X i_das
POroBBI R b TRBEGE B AT SRk RGR R pouroma, acut
WaspHoagtid m@k*éﬁﬂéisa@m nSRIMi@déukehia,Ngdena6y1Ed &@@lﬂ@mw hdrenocortical
I'umi nol and an enhancer” and exogenous,  H202 to generate

Cafeh e stEReERtic an@yelpids upjetaplasiy  tadepacas ul alyepdarni saffrpart  sarcoma,
%11916%% Sl rhn@?o@gﬁatcgrﬁa r S?g@olmﬁh&at hBleé)fwrch eosinophilia, angioma

UM nescence
sclerosing, anglomat051s, apudoma, anal cancer, angiosarcoma, aplastic anaemia,

astrocytoma, ataxia-telangiectasia, basal cell carcinoma (skin), bladder cancer, bone
cancers, bowel cancer, brain stem glioma, brain and CNS tumors, breast cancer,
branchioma, CNS tumors, carcinoid tumors, cervical cancer, childhood brain tumors,
childhood cancer, childhood leukemia, childhood soft tissue sarcoma, chondrosarcoma,
choriocarcinoma, chronic lymphocytic . leukemia, chronic myeloid leukemia, colorectal
cancers, cutaneous T-cell lymphoma, carcinoma (e.g. Walker, basal cell, basosquamous,
Brown-Pearce, ductal, Ehrlich tumor, Krebs 2, Merkel cell, mucinous, non-small cell lung,
oat cell, papillary, scirrhous, bronchiolar, bronchogenic, squamous cell, and transitional
cell), carcinosarcoma, cervical dysplasia, cystosarcoma phyllodies, cementoma, chordoma,
choristoma, chondrosarcoma, chondroblastoma, craniopharyngioma, cholangioma,
cholesteatoma, cylindroma, cystadenocarcinoma, cystadenoma, dermatofibrosarcoma-

protuberans, desmoplastic-small-round-cell-tumor, ductal carcinoma, dysgerminoam,



wherein the level of intensity of |um nescence in the
presence of the cytotoxic agent conpared to a contro
W@ a@/oa®snot contai ni ng a cytotoxic agent provPdEAULI6/001998
| evel of cytotoxicity of the agent. 20. Use of an
assay which conprises: i) obtaining a sanple of cells
froma subject and contacting nagnetic particles
carrying an oligonucleotide @riner which is a
substrate for telonerase with g'cellular extract from
said cell sanple and incubating the nagnetic particles
and cell extract together for a tinme and under .
andneline sascesuf £nderaeiriak olanees) FRsRdWBORAd capRitpgeal cancer, Ewing’s

el ongat i on e W [o) eqt | [ i '
SO AR B ECOUEL” B 800 TBE: YBRSHE lncasoma
fahepieb yube rantepofaat@ni hhadnia, ibtohianfibfvsarebmaggdlebladder cancer, gastric
prinmer; WD 2007/070982 PCT/ AU2Q0 /001993 -75 1i)
%Pﬁra(g@ﬁ%ntpﬁglahﬁ@ﬁ%eﬁ,Cgaﬁgp{qteérlg -GAFqipp1d-tumor, genitourinary cancers,
?e%ﬁ‘le%ﬁlatﬁfn%sn Tg@&ﬁ@(ﬁ{aﬁ%?ﬂoﬂ%&i@ﬂi%&? glibnla) gGPle ﬁﬁgi'cﬁ‘lgcancers, giant
e beads usi"ng a non-totating magnet, washing the
defladsumoerd, c@angxmemgma, heglivmsh) e dglomadgiowias h dramilosal cell  tumor,

and an, enhancer in the presence .of exogenQusl added

fpeniobgene: dremraRRRl COREagRy T3y Sah; BUbR ciied and neck

daaedt! hb}?ﬁo&}lﬁ{aﬁ lcBndi8! B&bditRy BRaRS cArikef, @adtidchRsis, Hodgkin’s disease,
y o

intensity he | um nescence, in the generation of a
hfinaagyn opapildorpadrusc o hydasidifern c tmelan cBypereplegmaiahbj kynophgrynx  cancer,

The t hod of Ol ai.m 19 0k the use .aj.m 20 [ .
]?%Mgﬁ%fagonucﬁ‘ggfqﬁl%gerbcﬁ e N n?r%%ﬂg@ﬂé%j to t gl{a%gﬂ)pencytoma,
HerskRidsereBb] | edngmgidsarodmali Bistibdytik adisord?s, hisiooybsiod malignant,
of Caim19 or the use of Claim?20 wherein the o
kigtioayiama, othepatemao| hldraélﬁhcgn@e rhordipsycompo simmunoproliferative  small,
' L1 i,C e [
G blifroRhiap AR IILC oolf RanddtS KHEOSRY ool Rliney cancer,
magahin’vetl-hisfocytbsigdlanyngealr catver Ieidnprosgroontes davkiemgp, li-fraumeni
the level of telonerase activity. 24. The netho r
TIOEIQe, G FFRCT KpRsRiePmay H¥eT: eqTICEr ﬁE“i‘% CORfCEf fyw%ﬁ&ma’ lymphoma,
' ' bk D Jnfa, 1} Ridofhab RASmia (e.g. b-cell,
PGP D8 B i s 5 b
masddiael, t oult-eethv d-opbls etredllal ¢hyomins ditheiitasgpeiaigsh t dyfeplangiosarcoma,

lymphocytic acute, lymphocytic chronic, mast-cell and myeloid), leukosarcoma, leydig cell

tumor, liposarcoma, leiomyoma, leiomyosarcoma, lymphangioma, lymphangiocytoma,
lymphagioma, lymphagiomyoma, lymphangiosarcoma, male breast cancer, malignant-
rhabdoid-tumor-of-kidney, —medulloblastoma, melanoma, Merkel cell cancer,
mesothelioma, metastatic cancer, mouth cancer, multiple endocrine neoplasia, mycosis
fungoides, myelodysplastic syndromes, myeloma, myeloproliferative disorders, malignant
carcinoid syndrome carcinoid heart disease, medulloblastoma, meningioma, melanoma,
mesenchymoma, mesonephroma, mesothelioma, myoblastoma, myoma, myosarcoma,
myxoma, myxosarcoma, nasal cancer, nasopharyngeal cancer, nephroblastoma,
neuroblastoma, neurofibromatosis, Nijmegen breakage syndrome, non-melanoma skin
cancer, non-small-cell-lung-cancer-(nsclc), neurilemmoma, neuroblastoma,
neuroepithelioma, neurofibromatosis, neurofibroma, neuroma, neoplasms (e.g. bone,
breast, digestive system, colorectal, liver), ocular cancers, oesophageal cancer, oral cavity

cancer, oropharynx cancer, osteosarcoma, ostomy ovarian cancer, pancreas cancer,



25. A kit for detecting cancer or for assessing the
cytotoxic potential of anti-cancer agent said kit
W@ ou7®8ng i n conpartnent forma first conparP@BAU2006/001998
conprising magnetic particles carrying an
ol i gonucl eotide prinmer which is a substrate for
tel omerase; a second conpartnent conprising reagents
i ncl udi ng hydrogen per oxi de; pﬂf_a third conpart nent
conprising dNTPs and/ or biotinylated dNTPs said kit
further conprising instructions for use conprising i)
obtaining a sanple of cells fromsaid subj ect and .
paBMIasRl FHgeN T RibyIoNd sercerppatondpglen] geneg peniles cancer, peripheral-
. oy . vi . I : !
O RS TSRy 08r S Ry SRR \RRL Gy fbr, osteoma,
est¢asacbmiy onvwaiad cedcinoarmp| epapilomac ulatdgagglidiea, paraganglioma

magnet i artic]es and cel extract together for a ;

quﬁ,grog]é’ﬁﬁﬂ amealogizyiRlasgpac % | TPIOQRCqESRe; rare-cancers-and-associated-

disbABR! A8t E@Iji:zﬁ?:i%@ma,efe@i‘iiggltaétgﬂla%ha%ﬁ&nﬁdﬁgja%ﬁﬁg Rt h §&1-Thomson
in e

primer to occur the presence o NTPs an
fyindranmsy| aeéenlesrdstheliosiheribpydamyomaporsaliearyi @land weankeny sarcoma,

o ARE X e B hie, sk RRkT EhpD S L AR a80). small intestine
¢ankgr, SOt tieiel sagcointie s%ib@lacdﬁd Weh O, Squasiduk-eldkhithoma-(skin), stomach

nmagnet, washi ng the beads and contacting the washed
E5els SYRHAL BAHFOIBR. SRePh (REhENdRg's ienparieeniple Keapes'sopnd mast-cell

. r i . .
RS Rl B o, e L BLF Ml IR el Mot cancer,
transiteome]-tdlecdnote(tdaddgr)pf t he knamsitiesalesli@ancshgrennlipelvis-/-ureter),
th vel of intensity_ of |ym nescence conpared tp a
%ﬁ@@wsﬂﬁ 6ﬁn%n§%t9%gth?%ecéfﬂ]mog, thyraguna dtopbp st fgpr, urethral
S BOWANAG AsRA cbGY WHBTIGHE ulefifelsaRbnbCLRAR! AR inal
act | vi ti/lggn Sthe nunber of cells. 36, the E?t o?er’ vagitial cancer,
Cilua caresr, Wddeistromhemakiognbubiheniaiand Wilinsetumeonpri ses
the sequence (X' TTAGGYr" )o wherein: X is a
nucl eotide selected fromA, T, Gand C, Y is a

iril.cloeg%é ?ﬁetg(ﬁid O tE8linf OWhéyein! theGitMishkatoryNc8lOb; invBlved in acne,
angina, arthritis, aspiration pneumonia, disease, empyema, gastroenteritis, inflammation,
intestinal flu, nec, necrotizing enterocolitis, pelvic inflammatory disease, pharyngitis, pid,
pleurisy, raw throat, redness, rubor, sore throat, stomach flu and urinary tract infections,
chronic inflammatory demyelinating polyneuropathy, chronic inflammatory demyelinating
polyradiculoneuropathy, chronic inflammatory demyelinating polyneuropathy or chronic

inflammatory demyelinating polyradiculoneuropathy.

17.  The method of any one of Claims 1 to 16 wherein the cells are selectively purified

or enriched prior to detecting the level of telomerase activity.

18.  The method of Claim 17 wherein the cells were purified or enriched by incubating
the cells in magnetic beads located with cell-specific antibodies followed by washing to

remove potentially interfering substances.

19. A method for assessing the activity of a cytotoxic agent, said method comprising:



o is fromabout 1 to about 400. 27. The kit of C aim
26 wherein the oligonucl eotide priner conprises the
woe@reomszie sequence as set forth in SEQ | D NEXT/AU2@8/001998
The kit of C aim 26 wherein the oligonucl eotide prinmner
conprises the nucleotide WD 2007/ 070982
PCT/ AU2006/ 001998 -77- sequence as set forth in SEQ
ID NO 3. 29. The kit of Caim25 or 26 wherein the
ol i gonucl eotide primer is i flized to the nmagnetic
particles via a thiol linkage. 30. The kit of C aim 25
wherein the addition of |um nol, enhancer and/or H202
is automatic or sem -automatic. 31. The kit of C aim
iP5 WhEheh putafive cpiaasXic agentioy adtoeesfnascarcelt®l i gnant
condition, pre-cancerous condition, nyelom, or any
Iynphona or malignant condition, or any other
r ol ks i | | #.a substrate
O S G Ao A0 BARlanid sl PR
t uwmxstelmémsemiﬁi at ceifimtas , extracke frotathsi namees cells and incubating the

mesot hel | ong,, bl ad t ynor s rostate tu

cel MagnERF par’uﬁ]gbglilcgfﬁg %’ﬁ@ﬁ%‘i‘?&?@ ‘I(S%P&]inhe ?{glo Uirdter S5tldifions sufficient
neurgenfasshfemediaRESeloRdtish t I the Ntpphac satideNBiher @ldccur in the
cel I tunor, squanous cell cancer, nelanoma, atypica

fi bipoesemtehafithe NIHsiand tedetinylateshH &R #othgEeby dpgaspeipte biotin within the
| eydig cel,l tunors, sertoli cell tunors, skin tunors,
kldﬁg%gWﬁﬂﬁpgm’ testicular tunors, brain tumors,

ovarian tunors, stonach tunors, oral tunors, bladder

tunors, bone tunors, cervical tunprs, eso

iti) msentacting {he geagnetic pastisles WWéFreEtaYﬁé}%horsa a%%h perexidase;

vagi nal tunors and WIlms tunor. 33. The kit of O aim

31 wherein the cancer i s adenocarci noma, adenons,
i@ylenefledingnde baskisnesingrp Inomta‘almgmla.nm wm}mg the| beadsland contacting

F:B&gﬁ%ﬁs %Eo&l};tgé %9 @l'egwnﬂe cut enhaé%é? (§§¥?%enous H,0, to generate

carqhﬁgﬂgmﬂﬁggﬁﬁocortlcal cancer, agnogeni c nyel oi d
met apl asi a, al opeci a, al veol ar soft part sarconma,

anel obI ast oma, angl oker at oma, angi ol ynphoi d

‘2}%8 |eS(r§1 SI a aﬁﬁ@ 3Lng I l | ? ge%hg% me:z?ncsI € 9Rhd%he intensity of

ngl osar comy,
apl aiﬁﬁl'nfesé‘é}fé@,m a,

wherein the level of intensity of luminescence in the presence of the cytotoxic agent
compared to a control such as not containing a cytotoxic agent provides the level of

cytotoxicity of the agent.
20.  Use of an assay which comprises:

i)  obtaining a sample of cells from a subject and contacting magnetic particles carrying
an oligonucleotide primer which is a substrate for telomerase with a cellular extract
from said cell sample and incubating the magnetic particles and cell extract together
for a time and under conditions sufficient for telomerase-mediated elongation of the
oligonucleotide primer to occur in the presence of the NTPs and biotinylated UTPs

to thereby incorporate biotin within the elongated primer;



astrocytomm, ataxia-tel angi ectasia, basal cel
carci noma (skin), bladder cancer, bone cancers, bowel
W@ anweerqesbrai n stem gliona, brain and CNS t unoPGT/AU2006/001998
breast cancer, branchiom, CNS tunors, carcinoid
tunors, cervical cancer, childhood brain tunors,
chi |l dhood cancer, chil dhood | eukem a, chil dhood soft
ti ssue sarconm, chondrosarcorm7 WO 2007/ 070982
PCT/ AU2006/ 001998 -78 chorlocarC|nona chronic
| ynphocytic | eukem a, chronic nyeloid | eukem a,

colorectal cancers, cutaneous T-cell |ynphoma,
carci nona (e.g. Wal ker, basal cell, basosquanous,
i O/ CRAng gbeslﬂy%{eak gaﬁp ds! p}&%g%d&gggéﬁag ﬁhhﬁ%ws&&ase,

paplllary sci rrhous, bronchlolar bronchogenlc

s.cell, and transitional cell
By orONlsetint Mbeatspng AmoayRiskng Mpengt Sagking dasheads and contacting

phyl @ di&Sed GRAB WiBlunfAA! SRMBn enkRE! it MBPpresence of exogenously
chondr osarcoma, chondrobl astoma, crani ophar ngI ong,

chol &ddgd #h@), to gﬁtmraéstmnmncecyﬂld ndr oma,

cyst adenocar ci nona, cystadenona, dermatofi brosarcona-

pr ot uber ans, desnopl astic-small-round-cell-tunor,

Ayct s’slib &@hE | e MRsultiis OMixtiR0 dBlecticdN Rahs N6 FABCHeSintensity of the
endone rial cancer, ependynoma, esophageal cancer,

Ewi nmynessetic€oma, extra hepatic bile duct cancer, eye

cancer, eye: nelanoma, retinoblastoma, fallopian tube

cancer, fanconi anaem a, fibroma, fibrosarcoma, gall

1l thel dederstionaddTa, digambtic protaahtoadetecy amiceniny edjdcnal

cancers, gastrointestinal-carcinoid-tunor

genitourinary cancers, germcell tunors,

gest atfh?ﬁl%&hoﬁro? RSB Pobt e Usd 39@9111{192'0' \Qﬁ@'em the oligonucleotide primer
gynaecol ogi cal cancers, gl ant

gamgiablived to the, m@neﬂcrpartxglesm@ﬂm’rémk%anul osa cell

tunor, gynandrobl astoma, haemat ol ogi cal mal i gnanci es,

hairy cell |eukem a, head and neck cancer,

bepat 9a€ A ofCERGERTIO drethe disé BF C1hmeR® Wh@l%'ﬂ? e addition of luminol,
hi stiocytosis, Hodgkin's disease, human

prhantdrand/ior Fa©; isrApdematiy ¢r@¢m1mﬂoelatlhyper cal cem a,

hypopharynx cancer, hamartom, hemangi oendot hel i oma,

hemangi oma, henangiopericytona, hemangi osar cong,
bemanghesasthsdef Claiad i19CHt e of SMifhePs whersihi e Wellsiase selectively
mal i gnant,,  histiocytoma, hepatongm, hidradenoma,

ARG soBshes Priohie ﬁ@tsetmg the feve] oftelomerase acawha

ontraocul ar nel anoma, islet cell cancer, Kaposi's

sarcoma, ki dney cancer

Rzangeﬂ“halm’leﬂ;hc&bbi ukd of iQdaiyt D3 iveherdinrthergeldd weenperified or enriched by

{n%{lgat ng the %gflm S in lmealégeetig géadls Ilg)gatceac’fl vr{/%:ﬂl cell-specific antibodies followed by

washing to remove potentially interfering substances.

25. A kit for detecting cancer or for assessing the cytotoxic potential of anti-cancer
agent said kit comprising in compartment form a first compartment comprising magnetic
particles carrying an oligonucleotide primer which is a substrate for telomerase; a second
compartment comprising reagents including hydrogen peroxide; and a third compartment
comprising dNTPs and/or biotinylated dNTPs said kit further comprising instructions for

use comprising i) obtaining a sample of cells from said subject and contacting



syndrone, |ip cancer, |iposarcoma, |iver cancer, |ung
cancer, |ynphedenma, |ynphoma, Hodgkin's |ynphoma,
w7 ogki n' s | ynphoma, | ei gomyosar coma, | eukR@i/avu2006/001998

(e.g. b-cell, mxed-cell, null-cell, t-cell, t-cel
chronic, htlv-ii-associated, |ynphangi osarcona

| ynphocytic acute, |ynphocytic chronic, mast-cell and
nmyel oi d), | eukosarcona, |eydi ell tunor,

| i posar coma, |eiomyona, |eiomyosarcoma, |ynphangi oma
| ynphangi ocyt oma, | ynphagi oma, | ynphagi omyons,
| ynphangi posarcoma, mal € breast, cancer, nalj

C 2 . : gnant -

mAgRdisi RIGlerosarting i AHGONUGISALAT BHMSE el Is e g, for telomerase
. i . t i .

WEh Sl xR sy LEIPLOEL AT inclBiRR B! gk piricles and coll

Extngoitogeshernfoe| adisel aslt hodey catdities, suffieleotrdor telomerase-mediated

el oprol i ferat.ive disqrders, | i gnant WO 2007/ 070982

SRR ol 0 dbeariclen§de dRtaeroaoudRaPole BFGighiathe NTPs and

Bieahlatdi 1 eA%S0 thReY inehhaskoPBiin Weihid e QIBhgafdR pRRRAB.,

nmesenchynoma, nesonephronma, nesot helioma, nyobl astong,

nmyomm, mnyosarcomm, nyxomm, myxosarconmm, nasal cancer

A T
non- nel anoma skin cancer,

non-snal | -cel | -1 ung-cancer-(nsclc), neuril empng, )
Wour eMlegting the, beade tiving ginonariating masmat yfashing e badds and contacting
neur ot OF S8 heAgH Wkunﬁﬁ@p%rﬁisﬁﬁ chffarfber B0 pre@ér?c%séif exogenously
di gesti ve system col orectal, |ver3, ocular “cancers,

oesopdied 810, ¢apeerate hmiinestaudet ynd cancer, or ophar ynx

cancer, osteosarconm, ostomy ovarian cancer, pancreas

cancer, paranasal cancer, parathyroid cancer, parotid
ﬂjganglbg&:ﬁggrthepfé%ﬂtiﬁ CAMGRfe dPREGRNSAGS to read the intensity of the
néur oect odérmal -tunors, pituitary cancer, polycythenia

ver alunpnesstatee cancer, osteonm, osteosarconm, ovarian

carci noma, papilloma, paraganglioma, paraganglionma
nonchromaf fin, pineal oma, plasnmacytona, protooncogene,

HRERIE BRCIBYE- AMidteasitP 6] altitlescdh&Oésifpdied k€ A@onE6] hot containing the
carci noma, retinoblastoma, rhabdomyosarcoma

sdtsimbe dletritsdesiio a kpawn dlate, set provides Hhenlgwelindtelomierase activity and the
rhagggﬂygg?, salivary gl and cancer, sarconm,

e o Sezary syndrome, skin cancer, snall cel

| ung cancer (sclc), small intestine cancer, soft

ti ssue sarcoma, .spinal cord tunors

2eruandie kitepl Claimcd oiarefs kienglisonpeleaiide pimer gpmprises the sequence
{ r ...sarcom (e.g. Ewing' s experinental,

R S S 021

X is a nucleotide selected from A, T, G and C;

Y is a nucleotide selected from A, T, G and C;

nisOorl;
misOorl;and

o is from about 1 to about 400.

27.  The kit of Claim 26 wherein the oligonucleotide primer comprises the nucleotide

sequence as set forth in SEQ ID NO:1.

28.  The kit of Claim 26 wherein the oligonucleotide primer comprises the nucleotide



sarcomas), sertoli cell tunor, synovioma, testicular
cancer, thynus cancer, thyroid cancer,

wo e@nsiisonal - cel | - cancer - (bl adder), PCT/AU2006/001998
transitional -cell-cancer-(renal -pelvis-/-ureter),
trophobl astic cancer, teratoma, theca cell tunor,
t hynoma, trophoblastic tunor, urethral cancer,
urinary system cancer, uropl akﬁws, uteri ne sarcong,
uterus cancer, vagi nal cancer,’’ vul va cancer,
Wal denstronm s- macr ogl obul i nema and WIns' tunor. 34.
The kit of Claim25 further conprising magnetic
seenerice e setiandh frySBQUIPINOI3es i rmobi l i zed thereon to
cancer or |leukem a or inflammtory or stemcells.

29.  The kit of Claim 25 or 26 wherein the oligonucleotide primer is immobilized to the

magnetic particles viag a thiol linkage.

30.  The kit of Claim 25 wherein the addition of luminol, enhancer and/or H,0, is

automatic or semi-automatic.

31.  The kit of Claim 25 wherein the cancer is any cancerous or malignant condition,
pre-cancerous condition, myeloma, or any lymphoma or malignant condition, or any other

proliferative disorder involving neoplastic cells.

32. The kit of Claim 31 wherein the cancer includes breast tumors, colorectal tumors,
adenocarcinomas, mesothelioma, bladder tumors, prostate tumors, germ cell tumor,
hepatoma/cholongio, carcinoma, neuroendocrine tumors, pituitary neoplasm, small round
cell tumor, squamous cell cancer, melanoma, atypical fibroxanthoma, seminomas,
nonseminomas, stromal leydig cell tumors, sertoli cell tumors, skin tumors, kidney tumors,
testicular tumors, brain tumors, ovarian tumors, stomach tumors, oral tumors, bladder
tumors, bone tumors, cervical tumors, esophageal tumors, laryngeal tumors, liver tumors,

lung tumors, vaginal tumors and Wilm's tumor.

33.  The kit of Claim 31 wherein the cancer is adenocarcinoma, adenoma,
adenofibroma, adenolymphoma, adontoma, AIDS related cancers, acoustic neuroma, acute
lymphocytic leukemia, acute myeloid leukemia, adenocystic carcinoma, adrenocortical
cancer, agnogenic myeloid metaplasia, alopecia, alveolar soft-part sarcoma,
ameloblastoma, angiokeratoma, angiolymphoid hyperplasia with eosinophilia, angioma
sclerosing, angiomatosis, apudoma, anal cancer, angiosarcoma, aplastic anaemia,
astrocytoma, ataxia-telangiectasia, basal cell carcinoma (skin), bladder cancer, bone
cancers, bowel cancer, brain stem glioma, brain and CNS tumors, breast cancer,
branchioma, CNS tumors, carcinoid tumors, cervical cancer, childhood brain tumors,

childhood cancer, childhood leukemia, childhood soft tissue sarcoma, chondrosarcoma,
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choriocarcinoma, chronic lymphocytic leukemia, chronic myeloid leukemia, colorectal
cancers, cutaneous T-cell lymphoma, carcinoma (e.g. Walker, basal cell, basosquamous,
Brown-Pearce, ductal, Ehrlich tumor, Krebs 2, Merkel cell, mucinous, non-small cell lung,
oat cell, papillary, scirrhous, bronchiolar, bronchogenic, squamous cell, and transitional
cell), carcinosarcoma, cervical dysplasia, cystosarcoma phyllodies, cementoma, chordoma,
choristoma, chondrosarcoma, chondroblastoma, craniopharyngioma, cholangioma,
cholesteatoma, cylindroma, cystadenocarcinoma, cystadenoma, dermatofibrosarcoma-
protuberans, desmoplastic-small-round-cell-tumor, ductal carcinoma, dysgerminoam,
endocrine cancers, endometrial cancer, ependymoma, esophageal cancer, Ewing’s
sarcoma, extra-hepatic bile duct cancer, eye cancer, eye: melanoma, retinoblastoma,
fallopian tube cancer, fanconi anaemia, fibroma, fibrosarcoma, gall bladder cancer, gastric
cancer, gastrointestinal cancers, gastrointestinal-carcinoid-tumor, genitourinary cancers,
germ cell tumors, gestational-trophoblastic-disease, glioma, gynaecological cancers, giant
cell tumors, ganglioneuroma, glioma, glomangioma, granulosa cell tumor,
gynandroblastoma, haematological malignancies, hairy cell leukemia, head and neck
cancer, hepatocellular cancer, hereditary breast cancer, histiocytosis, Hodgkin’s disease,
human papillomavirus, hydatidiform mole, hypercalcemia, hypopharynx cancer,
hamartoma, hemangioendothelioma, hemangioma, hemangiopericytoma,
hemangiosarcoma, hemangiosarcoma, histiocytic disorders, histiocytosis malignant,
histiocytoma, hepatoma, hidradenoma, hondrosarcoma, immunoproliferative small,
opoma, ontraocular melanoma, islet cell cancer, Kaposi’s sarcoma, kidney cancer,
langerhan’s-cell-histiocytosis, laryngeal cancer, leiomyosarcoma, leukemia, li-fraumeni
syndrome, lip cancer, liposarcoma, liver cancer, lung cancer, lymphedema, lymphoma,
Hodgkin’s lymphoma, non-Hodgkin’s lymphoma, leigomyosarcoma, leukemia (e.g. b-cell,
mixed-cell, null-cell, t-cell, t-cell chronic, htlv-ii-associated, lymphangiosarcoma,
lymphocytic acute, lymphocytic chronic, mast-cell and myeloid), leukosarcoma, leydig cell
tumor, liposarcoma, leiomyoma, leiomyosarcoma, lymphangioma, lymphangiocytoma,
lymphagioma, lymphagiomyoma, lymphangiosarcoma, male breast cancer, malignant-
rhabdoid-tumor-of-kidney, medulloblastoma, melanoma, Merkel cell cancer,
mesothelioma, metastatic cancer, mouth cancer, multiple endocrine neoplasia, mycosis

fungoides, myelodysplastic syndromes, myeloma, myeloproliferative disorders, malignant
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carcinoid syndrome carcinoid heart disease, medulloblastoma, meningioma, melanoma,
mesenchymoma, mesonephroma, mesothelioma, myoblastoma, myoma, myosarcoma,
myxoma, myxosarcoma, nasal cancer, nasopharyngeal cancer, nephroblastoma,
neuroblastoma, neurofibromatosis, Nijmegen breakage syndrome, non-melanoma skin
cancer, non-small-cell-lung-cancer-(nsclc), neurilemmoma, neuroblastoma,
neuroepithelioma, neﬁroﬁbromatosis, neurofibroma, neuroma, neoplasms (e.g. bone,
breast, digestive system, colorectal, liver), ocular cancers, oesophageal cancer, oral cavity
cancer, oropharynx cancer, osteosarcoma, ostomy ovarian cancer, pancreas Ccancer,
paranasal cancer, parathyroid cancer, parotid gland cancer, penile cancer, peripheral-
neuroectodermal-tumors, pituitary cancer, polycythemia vera, prostate cancer, osteoma,
osteosarcoma, ovarian carcinoma, papilloma, paraganglioma, paraganglioma
‘nonchromaffin, pinealoma, plasmacytoma, protooncogene, rare-cancers-and-associated-
disorders, renal cell carcinoma, retinoblastoma, rhabdomyosarcoma, Rothmund-Thomson
syndrome, reticuloendotheliosis, rhabdomyoma, salivary gland cancer, sarcoma,
schwannoma, Sezary syndrome, skin cancer, small cell lung cancer (sclc), small intestine
cancer, soft tissue sarcoma, spinal cord tumors, squamous-cell-carcinoma-(skin), stomach
cancer, synovial sarcoma, sarcoma (e.g. Ewing's experimental, Kaposi's and mast-cell
sarcomas), sertoli cell tumor, synovioma, testicular cancer, thymus cancer, thyroid cancer,
transitional-cell-cancer-(bladder), transitional-cell-cancer-(renal-pelvis-/-ureter),
trophoblastic cancer, teratoma, theca cell tumor, thymoma, trophoblastic tumor, urethral
cancer, urinary system cancer, uroplakins, uterine sarcoma, uterus cancer, vaginal cancer,

vulva cancer, Waldenstrom’s-macroglobulinemia and Wilms’ tumor.

34.  The kit of Claim 25 further comprising magnetic particles having antibodies

immobilized thereon to cancer or leukemia or inflammatory or stem cells.



