ABERRANT M TOCHONDRI AL DNA, ASSOCI ATED FUSI ON
TRANSCRI PTS AND HYBRI DI ZATI ON PROBES THEREFOR FI ELD OF
WA RHINNYENTI ON [ 0001] The present invention rePEl/€¥2108/070514
the field of mtochondrial genom cs. In one aspect,
the invention relates to the identification and use of
m t ochondri al genone fusion transcrlpts and probes
Gmutubmmﬂébaargtubh%sparataé@?@m édW@\led?Mdual
[ 0002] M tochondrial Genone [0003] The m t ochondri al
genone i s a conpadémiednductordAlorkpipemce of nucleic
acids. Mtochondrial DNA, or "ntDNA", conprises a
smal | genone of 16,569 nucleic acid base pairs (bp)
(Anderson et al., 1981 ; Andrews et al., 1999) in
contrast to the imense nuclear genone of 3.3 billion
bp [004pBACKGRO&NENeti ¢ conpl ement is substantially
smal ler than that of its nuclear cell mate (0.0005%.
However, individual cells carry anywhere from 103 to
104002{ ﬁemiman@ajepeimliogs ares pwndfacturedl ar £dabricated on
functions (Singh and Mbdi ca-Napolitano 2002).

semviRandusden wafers SIS @anushgraef idlfﬁBFEthnrﬂ@e§S|6§c§Iﬁ§S to
bet ween t he nucl ear and m tochondri al genoms

cresteiFansistar and, intefgpnnestipBoslementsedns iaiming | thg: device
SRR o GURTHMP: B e B ERSATR osin,

ettt artd ugRESHOPRRR TR sk o Toln ER s ot Bl Bpsistors

armtd@sr}etohg e‘?:‘(r‘b'ﬂlc %%ﬁltbg ) 'conﬁ%&:{'t Mo S feistor eEQrmlans In

a ent c even can sequence di've

pardiclfst ‘%“Huﬁr‘plégﬂ?% fopt 'irﬂEFantg SﬁeW|hﬁé%bﬁW lasma

accunulate n nt tissties t roug o

et@hfifgldahdoghkRgval amd or [@88ddition steps can be
Fgghondrlal Proteoneq?§%05] About 3,000 nucleé?

p@meﬁedrte foemus hallow drerats tragsistarppent gate)parpigilicomline,
mtochondria, with only t hi rty-seven of these coded by

andhént@rcochection dinegstnocteres rediohats ngasesmd, trenches. In each
m t ochondri al dependence on nuclear |oci. The

stept panticiesi and gontarpinatins ace addeshphdrentt asfd Rackside of
genes, including 2 rRNAs and 22 tRNAs that ensure

th@oWiaé@ﬁ Thmmrtlehes(;andr@ntawnatlﬁ@s Ay derd tandefects on

Wﬁfqrééfgi&uﬁo%ﬁ%gﬁb&ﬁgwgr@&iﬁ?ﬁjiﬁ ééﬁcgégef@ff&uml%aeason
mEBGIE Peh AL RSt PrAGESS CaPRTIng. SHPSITalE direPaat9Rn and

syt BoRBiAg oSt~ Bl VIEP ﬁgﬁﬂﬁ“%"et‘*rgﬁghout

m@rb%?élﬁﬂfdlbﬁlon déé’;f’éﬁk?a tidH. "Arh8 'tﬁé Q”ﬂn%gtlﬁ%lve the

i nner rane an vel'y nerate
f ¥
e G Sﬁ“%ﬁiﬂﬁ?@*?‘r@ﬁ%@". g asg wet
cleaar gy production, n1tochondr|a play a central role in
ot her netabolic pathways as well. A critical function
of the mtochondria is nediation of cell death,or
apdE08$ i Tvalldmmabye @nwat ccl&an eprexce s80i85Yon&sineat batchymode
there are signal pathways which perneabilize the outer
where ahbailchi of waéersr @osmally 29 waférs) isnprocessedriora plurality
m t ochondri al nmenbrane as well. When particul ar
0anﬁb§h6ﬁ¢lfiabbaﬁ’lﬁ)tfba@Oe\-l@ttaélféﬁ@@@ iin thetwveenctiye shemical
n rever3|ble ﬂea h is in tion. This
iﬁ%@eé@% FHP&ﬁﬁﬁ% tP e0 nwafet& L?nE‘(‘P‘@ a0 FeNeVvenaRy Jesidue
m t ochondrial proteins have. These nulti-tasking
protei ns suggest that there are other mtochondria
proteins as well which may have alternate functions.
[ 0006] M tochondrial Fusion Transcriptone [0007] The
m t ochondrial genone is unusual in that it is a
circular, intron-less DNA nol ecul e. The genone is
|nterspersed mnth repeat nDtlfs mhlch flank speC|f|c
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any one of SEQ ID NGs: 34 to 49 and 52. [0014] In
accordance wi th anot her aspect of the invention, there

wo soopnoswb4led an isol ated nt DNA encodi ng a fusi BOT/CN2008/070514
transcript of the invention. [0015] In accordance with
anot her aspect of the invention, there is provided a

cIBéHfrigdbéFEﬁlb‘hnfr@h’P% b?é\'/lBGSaoé’tHC I §if béﬁirﬂr’rﬁﬁ%lwaﬁ?rocess
conpl™enentary to at least a portion of a mtochondri

fléwsvelochy asfstie learingnsalutibh Isétwiden ithe eseéparatioh€0dflong
I n accordance wi th another aspect of the invention,
waferseis selptivglyd knlv sasravdfeds Stagestationagy alurenge dne iprogess;
manmal , the nmethod conprising assaying a tissue sanple
therely t thee neleaning oeffebk gue stoncbydfodynaneigstflameis limited,
m tochondrial fusion transcript associated wth cancer
esgedially inithe psenef staaniag wnnaller padicies.ohee queue time for
4 t|o probe havi a nuclel aci d sequence
th@oBﬁI Ve rt’E? ranségls p%%u'?ﬁi of0 angther i chificylt to

cwﬁ%ﬁ%sﬁh%ﬂﬁ%é\ﬁ%?ﬁfé{rﬁéﬂﬁs it o518 Hch e pepBri caning
gl et o St ?@?tﬁb BEL bl P, FECBEoC s to
ca@g@tbhﬁe@gml caf'bd algé ?oof‘hé‘tr’b %%thogtﬁus high

rran assocCl a cancer

Q%Iesaﬁfﬂ és!“s a(/ahﬁﬁ‘éﬁ ‘Pé‘eu"r‘l‘éﬁb'idjzlhlﬂét' F'ﬂlrtﬂ’fe‘?ﬁm%re cross

ng a u el ¢ acid sequence conplenentary to at
corgapiinatiefrfrodnoné \aafertoNdn e idithe $&mehsatch is inherent
i nvention. [0018] In accordance wi th anot her aspect of
for kebatvheptdowss adaflevaferprinthesdnde biatch are tordntadtrwith a
an assay for detecting the presence of a cancer in a
comma liquad .dAlsi watemnsizes innigraties! toa 000 nemhyaitd anaiatfacture
probe conplenentary to at | east a portion of a fusion
techaeiagy poder advamtento G5nmeandbsyone trgajtional wet bench
accordance wi th another aspect of the invention, there
aprroachsareaodongeeefieatvely Ancaliably sleaning the @aﬁtzﬁ'ﬁﬁ)ﬁnd
or 1000's of mtochondrial fusion

mWﬁ§H§8Pﬁ993“¥BﬁN?é%ntlfication of those associ at ed

wi th cancer.[0020] In accordance wi th anot her aspect

CoMBPRLSFGHE y¥ier, BEARLNG i oREGE Thed BETRR' 3, bR8ative

CHTE U SB oELbSAM Vr hter e
a SECtGH I%?e}‘l‘e*dh?§ agﬁéhbér@%uéﬁthélﬁfﬁfé’&ﬂfga multiple

W t aﬂot her aspect o e inventi

clééﬁ}ﬁ%%@llm@rﬁ AIb N af&10 s uEfRIFRN 'aﬁ@ld apfomng%tdéﬁbﬂm (DI)
branched DNA assay having 10's, 100's, "or 1000's of

watdrahisebetvwweerh ehearning rs@ﬂl$t¢7clsr1|$)tS|ngIH wad@ﬂprrdoetsabr givey the
t hose associated with cancer. [0022] |In accordance
benefitsdoqirbersehy pentrobbvehwafelvmtatlon Speleer gherefore the flow
provi ded a screening tool conprised of a nultiplexed
v&ioaw i0é thetteanrisgylinid iratative to, theosukstrate) 1cleaning solution
m tochondrial DNAs corresponding to mtochondria
d|§9§n§ﬂ timenaodi tex §0Weﬁe&é@dlmlnékﬂ cepssoeontamimation among
ated with c ncer.. BRI EF DESCRI PTI ON OF THE
RIBYSIPre HCTéWBbﬁ' fr\ya rq|ﬁ€”ﬁf\9v%%‘t"d0m\e% lefua”y

e _on h refe

cqq(;s"i%t'%e descr | 6ﬁr 8?§Wﬁ£@er\§hgﬁéﬁﬁﬁ‘derf@fyyﬁ\?ifa®? eSYf rgs Tan
A AP AR 2 S o

transcrlpts in prostate sanples invoked by the |oss of
09 gk@Q@ﬁt pn. [0026] Figure 3 shows

ﬁy g nalated usion transcripts in prostate sanples
|nvoked by the | oss of the 4977kb conmon del eti on.
[0027] Figure 4 shows pol yadenal at ed fusion
transcripts in breast sanples invoked by the | oss of
the 3.4 kb segnment fromthe ntgenonme. [0028] Figures
5a and 5b shom1an exanple of a n1tochondr|al DNA



preparing liquids fromsolid materials, diluting
viscous fluids, filtering liquids, distilling |Iiquids,
w@emeandsat i ng |iquids, inactivating interferiPQI/CN2008/070514
conmponents, adding reagents, and the like. [0039] A
"continuous" transcript is a fusion transcript that
keq%el h\esihg%jWelf werelddr §y§tré$n Q%%'a'ﬂ?! iﬁ@lub@sté‘fllﬁ*ﬁﬂty of
of both spliced genes. An "end" transciipt is a fusion
céniteals ahgphicah asolugidw _tme?oaraltim egabyystehss nfgratgreparing a
codon before the original term nation codon of a
plsieslitydof @hiecaidate na. cli@®icdl gslutisad preparied, in the a central
“mtochondrial DNA" or "m DNA" is DNA present in
subsysteonisrfed. infosaparate anarabers eiarflow leondsab linesiksanching
"mtochondrial fusion transcript” or "fusion
outrfaprctnepeentrak sulsysdedBh RNA transcription product
produced as a result of the transcription ofa nutated
m t rial .DNA sequence wherein_such nmutati ons ma
CorlbP7 1T MaiRbRnRIENOadn SINGIR VAR WeHEPar i geestat dhat
thm'tochonoLriaI DNA Learran enfnts.\gg04%£ Cbnguter .
Endl" PSS R EHE "F%?@%t ? nB'3\i8% 3 LORSISIFUL Jroggssing
1.1 oC isal j CLj v
oGt o WL A owele: BErdsCRRCERERS oY the end
f [ - e rwi r
PAHEABNEY AT V]l 0P o, W RnBC DRSO th8 WU RBILY largely
dehénid hbﬁa!ihéé‘élcgfo&é’é’é?ngobonhﬂwr SURPEprdRessi Refditions
[0044] Using the know edge gal ned from nmappi ng the
inchidEe Rt aict ligeited tonheotorndentratiom reactioytemgerature, and
genome associated with cancer, the observation of high
délheryaate af the adtese intredientssof thedchémieal selotionsnAs the
anot her organi sm and anot her di sease type of
numbet of phé chamberscan asingleavaternwenzeanl agparatys can grow
\ppl i cant hypot hesi zed that such del eti ons may_have
qlﬁ?@)bﬁﬁg@ndbbﬁégw difficuiinio mgeicsuieh anehaliengrinegeexample,

repair processes as it relates to cancer. To test this,
sulfiis RekVRY

it AGKYRY OGS ReroxXide %'Wréf(stl:ﬁ'g'?% OHERMRRY g5 cleaning
T
o RSB e BB A RSB
SO ATRPRUSE AR Y bl B NAER 160 g

re2¢EiBh tolcridfe [ifo 'Bﬂi&c}élk%dgﬁgh% ddrenadit kﬂi]é’ achbb gﬁﬁréﬂ ient

religate to produce a fuse sequence having

foP Pessisteafip)disf gareratedh)it b‘égtﬁHQSt@)t detoithdad 66 Whes solution
were then seleCted for targetting to investigate

mittatéerand) thbew@drﬁ?egitiion tfetends urtemperatwrei caépendent
state of humans and 2) they had rel evance to

(temdpegaturey ch&ages t withr ime) helste 720, eltta ghetdoonsosition rate is
descri bed hereinafter. [0045] Genomic Miutations [0046

ahowiod 23 dperaseonid ( andha) 924G ntiis ebosit .6% pepsecand. Thus
di agnostic tool. Mutations in ntDNA are often )

lopger irgsiftant timg ehtcare acidawileidgnifigant!y ggsiicgntts effective
behave as. biomarkers indicative of ri %h facto

actidlci ACBIPWRG HNG SSADE GRQSeSSIAGC GPBRAIPTS dihdhe solution
oiBRERRE RAITISE AoHAA SNt GEADE! iy o LR genanear5g. and
0 JSUBABAGHI R AE ke TSShER St s SRR (R of e
BB o 8t Rl Enb ol AR brsheb A Suiistoms are
inthe art will appreciate that the nt DNA nol ecul es
for use in the nethods of the present invention may be
derived through the isolatidn of naturally-occurring
mut ants or nmay be based on the conpl enentary sequence

of any of the fusion transcripts described herein.
Exenpl ary nt DNA sequences and fusion transcripts are
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(Bedford, Mass.).[0054] According to an aspect of the
i nvention, to determ ne candi date genom c seguences, a
W@ aovetti4ed poi nt of a sequence del etion is firSPCT/CN2008/070514
identified. Sequence deletions are primarily
identified by direct and indirect repetitive elenents
d,mr@,ﬁ}fblr@%hta@arﬁggpence to be deleted at the 5 and
end. The renoval of a section of the nucleotides
fromthe genone followed by the ligation of the genone
r eg0083 Ome tnay toeathievecduch @o%elal jsitotprepap®ithé . cleaning
[ 0055] Upon identification of the junction point, the
solutioromiixteise ot the peinésoff Usekiogendwrej the tfreshmesantof the
are determined in order to identify a spliced gene.
chempicalisojutionr tere delivgeew antegheswefarngheni regueisted. This
codon fromthe first gene and the term nati on codon of
yg@%ur%mtﬂﬂplqoée& pf dreeigian flovw spntrelists and
tra one that keeps the readin
cqmplig Mﬂ%tm&m B G THIERS e A At gBiRb LHAMbEE Per

al so Iilblethat Iter ate initi.ation orter

clggh Sical. Buton o TRESe L BédBlar gl (el Ond

cqPeliFaBH ARRErR ¥ Riatd BRlnsi e Sral! 1 SSindp water wet

cléﬁﬁcgégé%u%"mﬂié% ADPPRN UNBRAr 81 é@[ﬁb tﬂ%':nhf 'Pes As

rranged sequences are rejolne he

r‘r@nh@néblegpé\ﬂbug the ferhperdturé 0&5?}e @@'S@'It)‘tlcm EPh'i‘)(’(ures
nmol ecul es for usé in the nmethods of the present

oftéxy ehainge withi iimehadue toeie wathdlj bettheemaitldrﬂahb&mxmg,
| ab, are provided bel ow. These are based on

desiced i pratessstenfiperatuten onay matobboredohald agérdispeSEQ@oints
ID NO 1) and have been assigned a fusion or "FUS"

belealusmathisnmethedeis re@ly epnedrstant t mixingn@ndbndigpensing
bet ween the [ ast mitochondrial nucleotide of the first

teshniqusl gelessamultiple setssof mling iebeanicals heatesst atﬁa asided
t he second spliced e e. The jdentification of th

aw(ﬂ dd ﬂ@qur@”?ﬂ ”@I’@d Wmcﬁame‘QQEGQQﬁ |ﬂaw96y0f the

SYRPBIAT A ra ”%mﬁﬁeﬁ et e 6T icalS o Ahls o atter
th%&e%f% %%@ﬂ?%@ei?&r ﬁ”yﬂﬁé@% re%%ﬁe*‘é%f#? Yeabiigne
%ﬁg%ﬂl{ogﬂ.ﬁg e rﬁﬁggg' ? t@la %%Dgglaﬁég’ﬁigﬁé%%ﬁ&%omt
*°d‘$‘@‘y%§§%"‘"?&§ 4icr B W g e control,

wﬁ%dhoéﬂé@tn% khé @dveling(thh@ éf[ih%!orm)&hré:%rﬁ 9Ré: rﬁﬁdﬁ@ pomt to

(Cytochrone c oxi dase subuni t to Cytochrone
theCgubface( SE%stémlc@)dlEﬂSraRld)ﬂ(piléaé9 o=y bec bichiayet. In a
oxi dase subunit Il (COM to Cytochrone b (Cytb)) (SEQ
pricotidal s@tyation, 8i8i38timées 86 npATOreythidmee Miadterubfia fragtion of

(ATPase ) to Cytochronme b (Cytb)) (SEQ ID No: 7) FUS
se@P®b: 14856 (NADH dehydrogenase subunit 4L (ND4L) to

C,yt ochrome b (Cytb)) (SEQ ID No: 8)FUS 6075: 13799

(Cytochrone ¢ oxidase subunit I (CO) to NADH de

se subunit 5 (NDb

0536095356 present smian Bdiscisesamminet ing ebpye gsounds.

NADH dehydr ogenase subunit 5 (ND5)) (SEQ ID No: 10)

FUS 7438: 13476 (Cytochrone c¢ oxidase subunit | (CQO)

FodIy STMARIOTSTHEIVENT NS dubomt 11 (com

to NADH dehydrogenase subunit 5 (ND5)) (SEQ ID No: 12)
FUS 8213:13991 (Cytochrone c oxidase subunit 11

to NADH dehydr ogenase subunit 5 (ND5)) (SEQ ID No: 13)
FUS 9191 :12909 (ATP synthase FO subunit 6 (ATPase )
to NADH dehydrogenase subunit 5 (ND5)) (SEQ ID No: 14)
FUS 9574: 12972 (Cytochrone c oxidase subunit 111

(CO N to NADH dehydrogenase subunit 5 (ND5)) (SEQ ID
No 15) FUS 10367 12829 (NADH dehydrogenase subunlt 3
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course, larger fragnents (e.g., 50, 150, 500, 600,
2000 nucl eotides) are also contenpl ated. [0060] Thus,
w0 poogpessf i ¢ enbodi nents of the invention, theP@T/DN2008/070514
sequences are selected fromthe group consisting of:
SEQ ID NO 2 (FUS 8469:13447; AltMet) SEQ ID NO 3

( théﬁgﬂ'% éf‘éé’e‘l*)t ifntehlibh NiscibseElm é@%réﬁ@ﬁhd%%é@od
NO" 5 (FUS 79921 15730) SEQ ID NO 6 (FUS 8210: 15339)

foPE@QhEmid& Zolutigh g&%aléﬁ@@) ahdQ dl@gé@slr@ (Wi#h controlled
10665: 14856) SEQ | 9 (FUS 6075: 13799) SEQ I D NO
tehGp&riatisres 808 :akﬁi@&?)foSEmg@stCMd (BB WeBEle2B4OreSEQ
ID NO 12 (FUS 7775:13532) SEQ ID NO 13 (FUS
8213:13991) SEQ ID NO 14 (FUS 9191 :12909) SEQ I D NO
15¢%FUS 9574:12972) SEQ ID NO 16 (FUS 10367: 12829)
18] Noone7gmbgdgnent of e m\@ntmtthemparatmcommrlses

9144 1 and f nments or v riants .t hereof

]Oﬂﬂr eb%%q%@azmméeﬁ& AERS eReMicRletd Aopre-set
teq'niat Sl it st oris BffndiAg R °b§h§@p€ps§w&emlca1 mixing
and S ehsflvel DRt A" cabtict s, Bz o defeed fresn

RSP RHERIESlBok e 1 Bk AL 1% A ol coppses

pIWY%IHy%é%ﬁ?@%ﬁdl@tst e d tf&j{e /8| 3Bnsdh & ﬁé@%&h{é@%&??lve

according to net novvn I'n the art

cémresctaleld @xhatisPahcR b Peeed ized tgas imat th Dl\ﬁu@e chemlcal

di sease is identified, hybridization of nt
salytiopl eut 40 the a;seofpavm gbhechaawurdesf ¢the bhentieal solunon

identify particular nutations, however, any known
mivdtire th tife bignding z/@lssehlsmynﬂnelled;émr @l@@@m}t dsaniprbcess for

prinmers of the present invention, probes may be
0@@rwﬂgteecsemmc@adugztcagwmkple@ﬁer@mdarfyealn peremigal ogolution is

nol ecul es of the jnvention, or to a fragment or
pregaredt at e dedermingd itinae én.&ebefpﬁ@ BNRWNWES eleant Bregess

in SEQID NGOs: 2-17 and 5 1 and those disclosed in
b&@iHSe 1 can be used to design priners or probes t hat

will detect a nucleic acid sequence conprising a

fusion sequence of interest. As would be understood by

hy P i3] Ja i hﬁh@%aﬁﬁ%ﬁ@%t@%i'%@ﬁ'@iuﬁr@%ﬁi@dﬁﬂgemicai

UﬂSﬁ Qﬂeﬁﬂr&tléhr?sng Y658 2 1A ‘fﬁ?l idd, @ﬁomcals are

ovver ngency condl tions, such condi

mfr’@@l%e&‘ﬁh{d fite b[éﬁd?ﬁ Qféssél‘@lnffhoﬂ’é\ﬁ cdrﬂfol%?@f%\é@ Thé‘ mixing

Current Protocols |n Mol ecul ar Bi ol ogy (John W
progess iheMe YekdingSaEBskl starks at 8- preldeteh®ftdd ’ume t fand the
speci fi c enbodi nents of the invention, the probes of
el |orrremrbabr$od1nIMm|resm&sequ¢Ineeblendrﬂgewesselr yot @ time t_r
| east a portion of the aberrant mt DNA conprising the
contreliedrbyp thertsaffwaree coplriot sy steme By Tdordrglbng i the residual
includes at |east one of the_nucleotides involved in
timed_,thettesigratue of the chrming) spmttcmamlwﬁprarwbtf@w@ctlwty
or nore nucl eoti des ad&%%%nt thereto. In this regard

of; the ﬁp@gﬁrﬁeaig@\rﬂédm the Ilﬁﬁisg%lg "aﬂ)m%i-‘f%ﬁt éJse point are
cqrifdlid FRTRIGIAR ARt o Brd e SRt eRest THREHACT is

r%a%&%h e il &%%é%oﬁcﬁbnﬁﬁa% HEppHEEd 18 1pB e with 2
cc?]rﬂg Old Elgw Eé]’trepﬁf(;@m@ f _hde'b& H& tﬁ@&g}@%ﬁﬁ{ized 935 [t Iinto the
b'%h%‘f@#’t%é’%ge‘*ﬁywe Sl fﬁ%ﬁ‘éﬁﬁﬂ BrosRuRY THB=pRs"burging
Green, SYBR(r) CGold and the like. Alternatlvely t he
probe can incorporate one of nore detectable | abels.
Det ectabl e | abel s are nol ecul es or noieties a property
or characteristic of which can be detected directly or
|nd| rectly and are chosen such t hat the abl Ilty_kof t he

I -, N o



one or nore biological sanples, extracting ntDNA from
the sanpl es, and assayi ng the sanples for aberrant
WOR@BALI4994 quantifying the anpunt of one or nOPET/CN2008/070514
aberrant nt DNA sequences in the sanple and conparing
the quantity detected with a reference value. As would

prRedBARIMRS B 4 Ripse tOp \Plfeh lthewéh8ledint prddeds is over to

reference value is based on whether the nethod seeks
rendove el eésiddiahamesrical sotiderowtast ¢he Bendirty nelsgel and

the reference value may relate to nt DNA data col | ected
dispensermegtorensurerthemeaximoang ehensical sbhdiorais completely

sanpl es, fromone or nore known cancerous bi ol ogica
fresimpl es, and/or fromone or nore biol ogi cal sanples

taken overtinme. [0072] In one aspect, the invention

provi des a nmethod of detecting cancer in a manmal, the

R TR SRR b oS baeh Sptin
o8 L B0 SRS AP BT o ies winou
PPl TR A R LR B BT 8 e
nGFIET SYRASHRBH AT, BBl Rl e skt o
us';eggv 1 ’ rv\xﬁﬁ Qﬁﬁ{trolf@etérﬂgéfﬁth% a?fooﬁbﬁg?rﬁ dIBARIRG éfect. The

erein t assay conpri ses: conducting a

apyAEtds 2o provigesifrésh Heked cerhRaf isolitforPht UBe point with

probes to allow the at | east one probe to hybridize to
ménioum| eaganee yarabeygr angroug @f hsexhiconidudtér seortkpieces and

b) quantifying the anbunt of the at |east one aberrant
agrossgiropdssialg dtmbegsience in the sanpl e by

guantifying the anount of the m tochondrial DNA

hybri di zed to the at | east one probe; and,c) conparing

the ampunt of the mitochondrial DNA in the sanple to

at (042t BRIFE RicvrRIBTEPRNOE RKPURES0074] Al so

included in the present invention are nethods for

predi cting, diagnosing or nonitoring cancer conpri sing

di icj LNg assays as.described bel ow,. The :
i AABLFi¢ LIRS BRLAFIL A ShpaGusdoRElE Fremicals
hi.gh-t hroughput. Hi gh-throughput assays
t°§®%ﬁ%§§”§ﬁ¥” vant age of processing many sanpl es
simul taneously and significantly decrease the tine
required to screen a large nunber of sanples. The
Prgea7) Figvenilisatesh ehé 9418, ofc oné eapbaAiRas toe presaref and

the nuCl edtides of the present invention in
dispent6the Bhewhicat EBRMAIOMY Or assays to detect and/or
quantitate target nucl eotide sequences in a plurality
of test sanples. [0075] Fusion Transcripts [0076] The
present invention further provides the identification
of [0d8] drigtd diustnates shertenmparaturs: ¢sl. tigie cuirves famdifferent
probes useful in nmethods for predicting, diagnosing
chemical prerhealingteropatitresne of skill in the art wll
appreci ate that such nol ecul es may be derived through
the isolation of naturally-occurring transcripts or,

" AP ik Glustige et VT ienative A RUReand Astiv B VS alime
offuah 36us Rdeft 15 PHRIGH Ao BRBRTORER; 72 Gane

and the term nation codon of the second gene.
Accordingly, fusion transcripts derived therefrom

co . ) I , . . et oL i
qerO20F 3.7 HShieREs RALNEQRBRRCA Shiect M Ylelkd SnBPRUEE vs.
Naturally occurring fusion transcripts can be

extracted from a bi ol ogicalé sanple and identified
according to any suitable nmethod known in the art, or
may be conducted according to the nethods described in
the exanples. In one enbodi nent of the invention,

I

e o o



[0083] In addition, putative protein seguences
corresponding to transcripts 1-16 and 20 are listed
whedoom49¢hese sequences, whi ch encode hypot het PCRICN2008/070514
fusion proteins, are provided as a further enbodi nent
of the present invention. SEQ ID NO 34 (Transcripts
tirhe SHFRelfBr MR cREm{iCARSSIEtibAtMAIUREQ | D NO. 36
(Transcript 3) SEQ ID NO 37 (Transcript 4) SEQ I D NO
38 (Transcript 5) SEQ ID NO 39 (Transcript 6) SEQ ID
NO 40 (Transcript 7) SEQID NO 4 1 (Transcript 8)
SEQORD] BETARBEDCHBESORIPTIONSEQ | D NO 43 (Transcri pt
10) SEQ ID NO 44 (Transcript 11) SEQ ID NGO 45
( Tr[@22¢ nih panel 2missdinnéntNof thas inTenticr,r aptshiown $&¢igol, the
NO 47 (Transcript 15) SEQ ID NO 48 (Transcript 16)
appayatus NePMPoisesr gn ik pehemingal speeheatiog mpember 101 for

QRIS APep EREICBL AR aNRFSEbrEPIRE AN 3he Poreating
merareg 1B B 8hiarel Bubf R e Fatknd &t bliae hetss or otner
i i8R ho AR NmS 28 el A e dE i feniBe) BRrvor,

PTRE. PRA t%?‘atii%ﬁﬁ.e?g.lcl?eéﬁémi{%n[)ﬁo(rg)rb{?i%lefd“?é Yhe pre-heating

transcrip ion te gres, such as

e, ﬁ%ﬁ?}ﬁ’e ﬂéeéitf@aw ti’?é‘%‘ﬁ?tr%?@f@oﬂv*’ér%d%érﬁ’trgleéﬁ‘iégﬁ Mhen

presence of t nscript 1n a sanple. Prinmers an
chigraRes igreqbitedtoensé eThdigredidatipiebe1 0N crinects to a
fusion transcripts of the invention, or to a fragnment
pamnpve02 and aheswdontfalrdeviss adEwithhe chemiead elésaise line.
forth in SEQ ID NGs: 18-33 and 50 as well as those
Thié sHemieal idispertse: liheciancdrnected tooati kedsirone acbesnichhinlet
W || detect a nucleic acid sequence conprising a _
lire:4106n Vet ghe eootrol sleyies controis e pressunedimthe chemical
under st ood by those skilled in the art, probes

initdingnted + bhéghenicaciniet ling 108 sommectaikthe plending vessel
R R e AT BT S TAb ile 5 e sF¥ica
BBl 0P 605025 RBPBRLATIR R i e
oGS HTE BT P Rna B TE 555 SRR
VA Ao 8350 LGBl eonieF STRRTRS B o oo

dikgemﬁfg ShernitEdl iNeehel il %Péﬁd#ﬁg vevsel 89 . #d chemical
adj acent

to the junction point of the spliced genes.
the®08dds VAot qised yresheatimg oee prelheetingdsnéiber could be
| abel i ng known in the art are contenplated for the
repneyed &tononhefpart ehttre apparatabder thispetificechemital.
nmet hods have been descri bed above with respect to the
detection of genom c sequences. The transcript probes
of the invention are preferably at |east about 15 nt,
andO0a8] eAppspximatey ene | pegresshbothambent 214t ithe @pparatus
referably at |east about_ 30 nt, and even nore .
C‘S’ﬂ@ﬂé?ﬁbﬁ’ > blendliagsyesssl 20 hdonresh: chemigalsplutioggmixing,
t, at II._east at, | east about 1

nt, out 75 nt, or 5 [

af shgtvn FAGp2ontiermatefialal th8cplahditia VER§Eh TS High, PVDF
le, AS_LDnte d ' u Q,or. r [ guous

PRERCCOF | Qe ot mblbridfo: Vestal: 30 s SBBRELTGR one
opegsb B, GBendbah Hit oy 382) ) %5 1P feadiy palividual
HORRE, TReRw AR chEA LAMAR sBERie A3 ne blending

cancer, wherein the probe is conplenentary to at | east

a portion of a mtochondria fusion transcript

provi ded above. [0089] In another aspect, the present

i nvention provides probes and a use of (or a nethod of

using) such probes for the detection of colorectal



| east one known reference val ue.[0094] As di scussed

above, the diagnostic assays of the invention nmay al so
w@eompii4ed di agnosti ¢ nmet hods and screeni ng t ooPGT/a%2008/070514

descri bed herein and can be readily adapted for

hi gh-t hroughput. The present invention, therefore,

VeS| €20 a5 eConthsllats EbyOf(hé FRowl Usdrtfolleraits eacht éoﬁ@gponding
associ at ed probes of ‘the present invention in

chigralcdl ivilet 0he Uand the eatio ®f the fivnabstet ©f dhiepsicatthatiwill be
quantitate target nucl eotide sequences in a plurality

miXed espresapl €he flA0 Tontl apwices 20Beand &D6imdthe chemical
Screeni ng Tool s [0096] Methods and screening tools for

intdtainess iang cpindlidd byi theasofwarei centrolf gystgns pectriswe the
m tochondrial nutations are al so herein contenplated.

rahigyofidhewameeint 6f cbentigals dispansed tadhe ilendiag vessairdGl to
out. such nethods inc]udjng, without linitation, )

bg mnzsﬂp%t@pr%&gwqa@ammgeobﬁ% reddR Wst g RERFGSSaIn the
and gPCR both single-pl ex, and lti-ple Arr .

CQTEEPRINNY, RIRFERSHS: 1ATDBRUCRAA: i@y dbes Yrlves iy the

Wi, 1. Ly ? ed~hegi o cputT b

A e R RO 05 el By B B Fontro

siteff & BRes AhrreindigrendintealyinfihirS iP5t blending

v sl e i 2Bpra-5ee ré?ﬁo.mrﬁéolﬁl@n@l'ira%%séé? 208PeShrites at
sequenci ng the entire genone very i ckly. Review

ledkt icHee Je¢EIS SENBONRATNVIMER @dntibIEr @RS rtakR Afolfiodk liquid
and DNA sequence analysis are avail able on-1line.

chéafedl nSixtirenwvhight isaletedairieth bg the prdeess fequieegens. When
which are relevant to a given biological condition may

therleuidechsmeicat mixture degelmsachesfthedevel mondodad by the level
associated with a particul ar di sease or disorder.

semsqy, 204, thecvalygsde thiet ehemiécaliptadilinest wilk close at the same
invention, there is provided a screening tool )

t"@@r?@rﬁ"@@djl%ﬁe%slﬁgﬁmic@iﬁ eQithg blendingivgssel. Bhe chemical

000's of mitochgndrjal, fusion transcripts for,

SQIHEAR; MIREE oFFRIfEs Hibo dhesBlsiNG vassal te Botimpprler after
cancers. In ot.dance with another enbodi nent, .ther

olBBfid, Vessd! ZLIC ARG o "eath B8 Aol SYORTH el 1, the

' Fs 100 0 ' f .[lL.t.o | a :

e R T O S e
. t : o . _ ;

clpdliq] 'R 88p8hat 1R RS AL Ang! BBIPERIgcR And the

tehspERturdof e seRAPIN Fidtupé, andéahi @é@é‘ﬁ%d%@l%‘ﬁ%@n?@ﬁing

assay having 10's, 100"s, or 1000"s of mtochondria
theutiment_trr Inechlepding vessden01 fddrapriess A préesitized gas line
associ ated with one or nore cancers. In yet another
269iav dherop afftheldendirepvessel amereechenpcalvdigpense line near
screeni ng tool conprised of a nultiplexed branched DNA
thaskatjomaef the vessel aamexcting td tl®nezate 202dntbedpriogessing
DNAs corresRonding to mtochondrial fusion transcripts

chamnbeaeid. the wetiprosesssyiatisapeessurizecgasods purged
. nore cancers. [0098b Aggroaches useful in the field of
intg the bNdRgesse! aPd frordheeprassurigrtaqs Hne Z08hat thgtop

o e SNt S0 SEOLER, SRRl S
ol SAIRY) ol s 6B: R 202998 e SOpAaR -
Shfig S8 AR wRRG RS L o306 no S er 214 at

fiXSPASRE rat® VERE IR FRE dnd iﬁl&grééé% tiffe éé‘@ldsée?l%ﬁﬁfrolled by
reconmendi ng a nmonitoring regime or course of therapy
based on the outcone of one or nore assays. This
allows clinicians to practi&e personalized nedi ci ne;
e.g. cancer therapy, by nonitoring the progression of
the patient's cancer (such as by recogni zi ng when an
initial or subsequent nutation occurs) or treatnent

. a =



such as biweekly, nonthly, sem -annually or annually.

[00107] Kits [00108] The present invention provides
wale@gno®sd c/ screening kits for detecting cancepPCi/aN2008/070514

clinical environnment. Such kits may include one or

nore sanpling neans, in conbination wth one or nore

cAHtPOIne gARE05ESRYI-ad! §8s HRGENiresBURS HneNthd B0 Smdti of

kKits can optionally include™reagents required t
clramitiyl tsodutibraamigiirecinapeaylengired vasseu\laes, th@a}vé’ﬁ process
detection reagents, and the |Iike. O her conponents,
isffinished, prddserizedngas wlilicontinuégurgirgg fooh gariod efhtimet _p
treatment of a bi ol ogi cal sanple, may al so be incl uded
toi oommeﬂely reoyectharpesidual chemioabsakition mixtuh@ duttof the
yophi lised and the kit may further conp
bleadmtvgsgal £200| and dhet chemical rcbspeuse dmeofrorrh éhe blendmg

vagsdl e B e elh A 12nceonrdrassane chamiaro2 HoTbls post
ents that f CI litate

PRSP iaG TRAkES ror el Bt ehisfaica he#tﬁm{f Fitirdin the

oo 20 e Sl e P
S&Pﬁ?‘ngﬁm@n@rﬁhé PEXVEEProckidh o Sefifco fgtaer Wotkpiece

2113 a'gﬁ@?dléﬂd hastboy bﬁﬂﬁ}ﬂus“e@f@ et %@5 tdalve 208

brldlzatl pro e of e I nvention. Var 1 ous
attreIpPwhich e cbAMEBldPtd e FadirtydemedudtathéYThis valve 208
illustration using the foll ow ng exanples. The
iseciesed eghan tvé pedsdanized gasrigeornahy dhernidal solatien is being
certain specific enbodinents of the invention and are
dispensedetdethe onbzriet 212 stupebtendihg veesel i compnises a
any way. EXAMPLES %00113] Exanple 1: Detection of
texmpertiaiadSeaisoFuz i brarmd aasprassuse [ sensar 2k to monitor the
m tochondrial 4977 "common del etion” and a 3. 4kb
tegapeiateie and\Rreasvie indde blensingyespel gPésent
Applicant in PCT application no. PCT/CA2007/00171 1
(the entire contents of which are |ncorporated by

i OB T et robRatiBhBr RERETTRH BTty With £ow
°%fﬂ5@ﬁ%€§§&§b§§§pﬁf‘£*%ﬂb§ BBl of e iPALAR 1O Bistiensec

PR SHERE 200 S SRS SGE gbobn o 160 s
and A& Céetlh S@I"ﬁféqflﬁ(/\f)béﬁﬂ]ol hallveleth@l flew fdtansiCtieé’chemical

det ection RNA | sol at1 on cDNA synt hesi s
dispendéd tEECth@| b|8N6II’Y@$€B§§I Rt eohtroifed ss@@isf toogemtrol the total
prostate and breast tissue sanples (both mal i gnant and
amoumé ansamiieg ratipaafihetcharival sejutiosi mixtune,
Aurum(tm Total RNA Fatty and Fi brous Tissue kit
(Bi o-Rad, Hercules, CA) follow ng the manufacturer's
instructions. Since in this experinment, genom c DNA

corl026] nkax ianethas embedimest deld tha mNansian, tﬂteatmﬁgﬁﬁ flow
usi ng met ho as common known

COMEBIATIS Uer HARDIT] s, angounh oF coemucaldnal is Fapenses! to
thEobiiRsiog Ve pel PP D PR oAU EBH b Pespresisaly canigpled
R R oL 5ol T VA b

Véggﬁentratlons were adjusted to 100ng/ul and 2ul of

each tenplate were used for first strand DNA synthesis
with Superscript(tm First-Strand Synthesis System for
RT-PCR (I nvitrogen) follow ng the manufacturer's
instructions. In order to identify stable
pol yadenyl ated fusion transcripts, Oigo(dT) priners
that target transcripts with poly-A tails were used.
[00118] PCR [001 19] Real time PCR was perfornmed using
5ul of each cDNA tenplate mnth the |Cth) SYBR(r)

~~ ~ ~ 1 o



Transcript 1 (SEQID NO 18), Transcript 2 (SEQ ID NO
19), Transcript 3 (SEQ ID NO 20) and Transcript 4

WO 3EQP1IP6NO 21). [00125] An exanpl e of a contPEIIONZ008/070514
transcript fromthe 3.4kb m tochondrial genone
del etion occurs with the genes ND4L ( NADH
deerB @ﬂ%ﬁ]éﬁ%ﬁddiﬂ'{bht@m%@mémﬂtﬁéhﬁéf&i}ﬁ‘ﬁﬁmp is

subuni ?Q}E) A probe having a conpl enmentary sequerice to
usEtd oMol e amsuntseflchemited] ehat i digpensed té theTilending
repetitive elenents occur at positions 10745-10754 in
vegsdl 20d frdh4thiet 1st8rage Nahks[ 0Dh@6miXimg Fafibh of the two
deletion results in the renmoval of the 3" end of ND4L,
cheraidals |andiotgd remot RGeS thamiiat emixternes caer baecontrelieéd by
I eucine2, and the majority of the 5 end of ND5 (see
canteeltiag 5@}3, strekes f reach carmspenshing daetaringDpunapsl ileAch
with a junction point of 10744(ND4L): 14124(ND5) (Figure
chgmicattiéi p NO 3 is the conpl enentary DNA sequence to
the RNA transcript (SEQ ID NO 19) detected in the
manner descri bed above. [00127] Simlarly, transcript
1 f usi ran [ D4 n, ATP nd
259027k 5 Sathep oS it BlighEite st uik) peplofin afmiethpd for
i . I . . . ’
Preg2hig CfiemisaitiflohS 3er o shidle SsiRBnpbElor pinigee wet
bpAsEd i dBsdeotrhge bl 3 i
CI%Q I9992: 15%8&rsglsggct ive 'yfrhga l'e gﬂpmyggé“tﬁ‘f@@owmg
stepgmary of the relationships between the various
sequences used in this exanple. Table 3 includes the
detegaBerefatei temperanac vet timmel cuheeDi aashemical mixture to
conpl ementary to the fusion transcript detected.
b¢ 082233t difergmtdanitial témperaturesn to Prostate Cancer
[00129] Using the four fusion transcripts, i.e. _
t r éndRun @ group of wafers dsingsa fulhgomumy isesuenes: wite desired
ti ssue sanples fromone patient were analyzed to )
precessing hienes At iqagh whegnicak sehdlionmixide@nethe cleaning

B 4 03, RGRG s 2 S . il
sl R 5ot e PTEPETE o APl 2
i OB A P gt i e

SHFERRE8 SIS SR oCH RN Sl i srossa

champBrer Frozen Animal Tissues; and Quanti Gene(r) 2.0
Reagent System User Manual) starting with 25.8 ng of
Hoy dDéternfing ordcessivly Par@melerst bE tiae ssaids atgs based
shorwvm i n Tabl 2@3 5a anc? gg). [00130] O earl y@[ﬁp@r
onledesisgd aghaamical aconcentestiaty teraperateref atmpioiathofidusel (T),
fusion transcripts in prostate cancer tissue conpared
chemical ndeliveljyacate ()0t dhei ameuntTiofé thesichemical to be
transcript is present in the normal _tissue, although
digpensed (Cowker & @reen cleaningQracess. Thasanaramaterminalude:

(RL generated by hybridization of a probe to _a .
telmpgiatia ghBeaeR canamers ot indvishel CheRaRals, T L1, Li
aqb}gr@ance of each transcript. Table 2 also indicates
an oefficients of variation, CV, expressed as a

o/ oA S RO STAL, B BITR ot G BAETH G, sollfion

mﬂ&wgﬂ?”ﬁ%@ﬁﬁ?}é%ﬁon rr?The si gni ficance of such stably

transcri al gene products in cancer

ti Ll . , . .
o 51 SoRS 58 AT bt ki ey gro
Cancer [00132] Using the sane protocol from Exanple 3
but focusing only on Transapipt 2 , the novel fusion
transcript associated with the 3.4kb ntgenone

del eti on, anal yses were conducted on two sanpl es of
breast tunour tissue and two sanples of tunour-free

o o o - Y o "



e) Calculate log2a RLU - log2 /? RLU [00140] Summary
of Results: [00141] The results of the above anal ysis
wae@9ith49est rated in Figures 6a to 6g, which coP@TI/Cy2008/070514
plots of the og2 a RLU - | og2h RLU agai nst sanpl e
nunber. Also illustrated are the respective ROC

arﬁc’ﬁ?é@bé!@trn&?%?hi ﬂﬁba@ﬁﬁfe’%éﬁéeéfém\ﬁlid‘?ur ves determ ned
fromthe results for each transcript. [00142]

Tr fnRridceissBemibopideicton woskpiegeat i stical |y
significant difference between the neans (p<0.10) of
t hg)ridaidapresslireniclgase tvajve aissdig>fleBd)ng weissgl & in open
cutof f value of 3.6129 as denonstrated by the ROC
state.ve results in a sensitivity of 60% and specificity
of 89% and the area under the curve is 0.73 indicating _
f aih) AeSenaicOncaeior waskpiacss ifola®ingItheouglvdbe pegeass, fill
adjusted to increase either the specificity or )
PIERSS 91 573 PleRANGo des el by v idUal ichemaisals beginsat t =
&00143] Transcript 3 : There exists a statistically
t thn-ir’r_lteé-nt di fference between the neans (p<0.05) of

the n | rou =0. : Wale :
cutbrts R 1B RER B ding ahitduot Bh8Rpfocess, il
. N o _ £ CLdy
PSS S R5R81 B oo B RSt 1
- {31 THe Rt b ShieReiical sollifioh riRRlR! i saliiRssBpeen.
may be adjusted to increase either the speciticity or
se?f IAg Mc@ﬁdhbﬁ)rtWQFI%ﬁiéée 3s RfYihg AHFGligIRRRE | rakess; said
[00144] Transcript 8 : There existS a statistically
preissoré relezisedidlierof vaid bbénding vdsselreloses at0=1) f of
the normal and malignant groups (p=0.06). Using a
cutkgfAs saehieontucrofdekpiece dsgaing dheoudly theégracess, said
curve results in a sensitivity of 60% and specificity
blendgmvasseltisoparctd prersurizes ¢as vt a fixey pessuwettting .
fair test accuracy. The threshold val ue chosen may be .
adjluAesenycrrdruetreverkpiese tin gaipadhrough yherprocess, said

sensitivity of the test for a particular application.
DR sotpRpikhieg’ thengssebbratns 1 Jengnseiatdit o
Si gﬁjﬁ%l cant. di af e{ ence between the %ans ﬁq<0;‘éﬁ) of id
t h&"He? REMISRAIHEITWIRPIGES U LQPLINERYIN TRE fyogess, sal
| & o -
clifhle! LRt Rlitfe 0 e AT BT MBS A ST T 1y +
¢ y . A . _
Lt AP Skl FoRE of K crefned) KBIorP i BRiEaLn R
Qmay be adjusted to increase either the specificity or
sensitivity of the test for a particular application.
[ OG443 sEnaicendubtoriWorkidiecs is gaingttarosdgh ¢relprocess, said
significant difference between the neans (p<0.01) of
pressune retdasendalvel ogsaitt bpnding vgssel @penslst hg af +t d +
cutof f value of - 3.8272as denonstrated by the ROC
t purve results in a sensitivity of 90% and specificity
of 67% and the area under the curve is 0. 84, _
i n@) A3 isegnigepductast wadquieae s griagtthredgivitae pmogess, said

chosen nay be adjusted to increase either the
blgpding V@S%{%I '§rC|§%% t@ pressurigeq gas@td=tdit hd +t_p.

icul l.i cati . 100147 i,pt 11: T ,
Ry ST SATBY 1S TERRY TORMS A dRAEE et iaeah the
rt%% geans (p<0.1) of the nornal and malignant groups

p(o <6 06), using a cutoff value of 3.1753 as

de ted_ ults in a sensitivity
of Qﬁ@?@%c@spg%} #%%ﬁg%%éavéﬁ'the area under the
curve is 0.76 indicating fair to good test accuracy.
The threshol d val ue chosen nmay be adjusted to increase
either the specificity or sensitivity of the test for
a particular application. [100148] Transcript 12: There
exists a statistically significant difference between
t he means (p<0.1) of the normal and malignant groups
(p=0.06), using a cut-off value of 3.2626 as

I T - N~ a o T T T



71% and the area under the curve is 0.77, indicating

fair test accuracy. The threshold val ue chosen nay be
W@ajusteed t o i ncrease either the specificity oPCT/CN2008/070514

sensitivity of the test for a particular application.

[00160] Transcript 8 : The difference between the

nmeg OQS?WtHQhEOdrgélos%@dnﬁhbdnﬁ% u%obl@r?rt 'témperature of the
statistically significant, p<0.05 (p=0 . Using a

cirarhiddl s@lutienofs c@nﬁbﬂédasyd@cﬁmmmngtmé ber!s‘tdhral Ritke t_r of
curve results in a sensitivity of 90% and specificity
chigmto sotutidme iar ¢lae ubtendinge vessgk Fig.G. 86 andiestablighed
good test accuracy. The threshold val ue chosen may be
teanperatere ve. bleadegtime cuares wéhsgiieréntatheminal pre-heating
sensitivity of the test for a particular application.
tenoparstyres, digvrwhichitor ist ﬁbt%lned élvléfrh é@e pedwseman ©f the use
means of the nornal and 8 a s i S
P%'ﬂ&i@@loﬁéﬁw@ i nUrC@éh 8 8 Ja3ting the pge-peating
{9 O 671 7 as denonstr at ed by the RCC
te@’u??/r@tw@s rt@qrﬂ'cé Sensitivity of 90% and specificity
of 86% and the area under the curve is 0.89 indicating
good t est accuracy The threshol d val ue chosen nay be

adJ %T\% ¢ O;a‘?%hsgaece. {;érigg céﬁ’t?olﬁ 2’{; gfﬁbg 36rﬁ’¥ controls the
te[nQ&ér%?ﬂrreTbﬁrﬂﬁérdrfg Unlg]ré’rﬁ lel&’*lr §f§ﬁc@ﬁfrdl%eﬂ1é Wfeld of the

neans of the norna I gnant groups is
actihvd redderdl ﬂ'he&)véﬂtlfea%ﬂﬁ‘g eﬁ@éﬁoﬂtﬂ@cﬁeﬂdrcal@dlﬂﬂoﬁ depends
cutof f value of 2.5071 as denonstrated by the ROC
ore twoethiregsil the yieldio$ ¢éne idctivetneaglent Gérmndtexparetiie cheynical
of 71% and the area under the curve is 0.74 indicating
sdlationtwhichadeteratines Tthe coneshtoation afuthec aoted reageht and
adjusted to increase either the specificity or
theeagtivity ot theractive reegent whieh paletes to dhe a@lfﬂperaturenof the
[00163] Conclusions; [00164]. The results from exanmp
c@mrqajaqll&r@ t/h@ Qﬁtimuiﬁyw@fklﬂgaﬁf&%éﬁﬁ§ @uldde o@t;alned by

cQiR 5149935 ol e Hare by thcastie Beadin which etermines
thE e L?@gﬂﬁg gﬁ" h}éungﬁ?‘% RN Ry Senes 1T the Sffowing

BRI TEEICOT bR, |0 e ofite ™

Thi s study sought to determ ne the effectiveness of
several transcripts of the invention in the detection

of %bi”ﬂi@%lsdlﬁséd'épﬁér‘élﬁ){s %rfooh?éth% %r‘b\ﬁéémé %‘é)ldﬂﬁfr? for

used onprising five control (benign) tissue sanples
fréstsl aheheicaR|solnteon ptregarmrcﬁaanbledr P@nlsrrrgawtressoweccsst The
formalin fixed, paraffin enbedded (FFPE). The FFPE
apparates sang! maethedevmarhtsn@ﬂqumt terhpeestueddand activity of
honogeni zed according to the manufacturer's
cherawalsodistidroat ug€yamnt with @ptima@moclsanpigeffecicasd inmigimize
Kit for FFPE Sanpl es; and Quantigene 2.0 Reagent
tha/v,a@ame earmwaguargroypcaf samlceafguc@armo&mw%m%a@cpss
20 microns prior to homogenization. genat es wer
praqeérsm 1:Ghaglekse WG i 11§ oF“POEtﬁﬂbetf Erd’ﬁ@@'?f'ﬂ)t §|ng|e
ousekeeper transcript was neasured in Relative
SeJU!ﬁ LhWOrKNECS VPQE(S_P'GE‘ MPEPEEERE M Ml t i
Det ection System (Pronega). Al sanples were assayed
intriplicate for each transcript. Background

ol P1FoBBE 7" $RebE idivatBr PRl SEM | fiF' & Fingle
saggq@%&aﬂwaecréah'&%egs mwget.ﬁrrbah £§ ad Qg%mgre for

Characteristics o anona ncer
[001 69] The follow ng transcripts were prepared for
this exanple: [001 70] Tabhe 11: Characteristics of
Mel anonma Cancer Transcri pts[00171] As indicated,
transcripts 10 and 11 were also used in Exanple 5 .
The analysrs of data was perforned accordrng to t he

o p— a o o



of 80% and the area under the curve is 0.878,
i ndi cating good test accuracy. The threshold val ue
webweamosry be adjusted to increase either thePCT/CN2008/070514
specificity or sensitivity of the test for a
particul ar application. [00179] Transcript 20: There
theXheehtidn Jrahe BHRA béséﬁiﬂﬁbrﬁé.cam difference between
t he neans (p<0.05) of the normal and mal i gnant groups
(p=0.04). Further, using a cutoff value of -8.3543as
denonstrated by the ROC curve results in a sensitivity
of [03Q}Thedlepdnd appayatas ciPhprses ahereaheating deembes 101
curve is 0.89, indicating good test accuracy. The
for heating doneentsiacc HbSE&h ttag pre-adt temperatire nt.ebs this case
either the specificity or sensitivity of the test for
the peg-heatingr nwnbe&édﬁors. a gma.tslapocoﬁeath@g dask. [TheL &S0,
The results froamexanple 7 illustrate the utility of
tanKagRPTiSes @ circipatiqn logn and a i‘@agcﬁrd@@h%fcwqg@gtlon loop.

TORIREAHES b T3S e IR AL i
R e A O SSRiEEk oo BARF g Mg cremca

s@tgeChront' tEME it e BB AndYecthPASES 4 efepsefiSthdand
cé F&Iehe{c@\%%. Whén%\édbév%q’%rﬁoﬁéérﬂﬁ?@t:l%%@? ih®Be tank is

ect1veness of several transcripts o I'nvention

lowerdgiserial [y qedel ahi€iRnsamonftoréd Ay &f IRP [@e8Plsedsor, the
were prepared conprising ten control” (benign) tissue

pwapplveill ssntrppamping otHd) cancenteic tohemical niabirgrthet ¥acility
ti ssue sanples (sanples 11 to 20). The sanples were

chemigg rsardeainbm ithe ignkountiletheatiqtik inutlee 'tank reaches a fill
recomendati ons (Quantigene(r) Sanple Processing Kit

level whiels lis snomiterash bpranetherilevelesenser. Qhent.§&hetankoalso
Reagent System User Manual ). Eight target transcripts

CIME@H dord RaikiEalget04 thiipsan @tﬂ%lc@nﬁﬁogﬁéﬂé)@ whigheontrols

V7S 2 el Ranaer 8. T M S B ke bR ety
ol | ow istics: [00185] Tahle 12: ,

ofcRaBErBRNLIES . s Grwbieh Bisbehigs dos copsatris eSO,

b et R VR S v G X

T .

oIS A2 GaN! il 3En Fidenqnddnr g dos g figw controller

cERPGIsathel NBRE ratesS 6FIREHZDOY &thvt ti§ diSpeRséd 1te fhe2 EPkeffical
3-7. [00189] Honpbgenates were prepared using

blapRirmx vessesl 20 Liroin the H.STENtainkstOE, @mdltisk ahedisleahtrolled
The quantity of the transcripts was neasured in

byrel softweare controhsystera tonstast & Stam disp@nsing (H18OMinto the
Det ecti on System (Pronmega). Al sanples were assayed

chemiaal lénding Yessed@6 .t r anscri pt. Background
measurenents (no tenplate) were done in triplicate as

wel | . The anal ysis accounted for background by
subtracting the lower limt fromthe RLU val ues for

t hdOsahdines blanding appearaiids gorRiees & BeOpyianki Hy forebulk
f la | RLU - | RLU gt t. t
Hy e o nthd KU ik 407 cRBngbi i copulk RgRUEAPShurce
0 T ' t i .

b Pl i BLBUD ol sGn 12 £ 28881 $EfshiCapg convro
o L < . %
mihaferl VhEA s LU R Ao RNE 07 FERE A L Byfe than

; . : _
RIAPIGHB) i O RBREN 4 Rhudefengk epRZbump wil st

triplicate value of background RLU (1). d) Subtract

lower Iimt (I) from(a). @} Calculate log2 a RLU -

log2 /? RLU. [00191] Summary of Results: [00192] The

results of the above analysis are illustrated in

Figures 9a to 9h, which conprise plots of the log2 a

L, o 'Y o



[00198] Transcript 12: There exists a statistically
significant difference between the neans (p<0.01) of

wo b@onodsml and mal i gnant groups (p=0.001). UsP@mCa2008/070514
cutoff value of - 1.2379 as denonstrated by the ROC
curve results in a sensitivity of 90% and specificity

p@pitY tha@sbridemtae ehamidal fidme takr feRility chethical source into

i ndicating excellent test accuracy. The threshold

theatauk it siee ligaid iPethedianktredchesithe fitldegeleivhivi istdentrolled
specificity or sensitivity of the test for a

by anotiver kevehgphsoatThe H.[BOEE] alSoactrmreqts ta % merefadd 104
exists a statistically significant difference between

throeg ineafilew (gerdraBr 13 wikichnsontiolsathe pegssymerat theqopnifold
é@:o. 023). Using a cut-off value of - 8.6926 as

1@renbie hpaniéeldyl04 senrects.arpldralidy of independentiines, waan of
of 70% and specificity of 80% and the area under the

whigh, disRensat tha creRseHECobo ztt@s,tthﬁc%ceﬁrsépmgm hemical

o St R o Tl L 8 o
nBgBEHeEt i, L 5P ESB o Y SRl e

e 1N L an [
ST FeE5nediitaghs et e Ring e BL yBr dhe¥iftE tank.
C [ v,
AP ESIR S B el i) 9t syt sor
di§EéM§irigsHQOg@nﬂonl¢ieCéﬁém%éIﬁblénéli@lgg\%@sél &gJ1 accuracy.
Thet hreshol d val ue chosen may be "adjusted to increase
either the specificity or sensitivity of the test for
a particular application. [00201] Concl usions: [00202]
Thd03dpvAppeaximatei idacht mabeessiagutanampenf214, there is a
transcripts 1, 2, 3, 6, 11, 12, 15 and 20 in the
chemiaali blensingveessel 2aictor &eshi SRIMsmixing.skIngy blending
mal i gnant from nornal ovarian tissue._Transpriﬁés 1, 2
vesfel 20jecenngcts tpcauﬁarrﬁépﬁadmmstﬂwlﬁﬁenﬁmgd @ 203dfom

f . Ii | so f
tRkfgS Ol B, A1Kh & ST aod o 10 FUPRSRAIROLIE LORgTom the

Hee Fik JohE B At StishiiE 05 abB MG 8 o chbmical
v Gerd Yo Bl 1 InEoRBRL cobbaMBrs 205 anfGpag, if each

- oGt | | . i\pt |
oqREEEEndRg, ife. aft e FARERE E BT AP ales D8 SR, The
véhl9t§§'iﬁut!h%Ir H>8 0L ine ERN O Plinélartgoatrdfed N 4hé Software

ave utility in the detecti'on of colorectal cancer,
cortranoyatenfitsl dpest BAd! dosé AtcRle. sAme fifng, Wehi@h ensures the
transcripts listed may be used individually or in
rationdf thee anowrs of He®D 4ftorthiah of dés@¢ tispensed to the chemical
characterization of ovarian cancer in a clinical
vessel i20y. is[welkcontrelechsircethe Apw rates obthe twa ebeinichls are
Cancer [00204] This study sought to determ ne the
deterained.eness of several transcripts of the invention
in detecting testicular cancer. A total of 17 sanples
wer e prepared conprising eight control (benign) tissue

¢ SDa5T a3l The Termmpratite Yctime' SIS iprFion & filiHp@nand
HSTE el 08 RSRLER B 1 ror AR e R0 AL P 18 Biftained
oSS AT S OB AGTS Brtonry on e
cl 9hn§L§ﬁ§Fp6fﬁkpgpmnégth#}Tissues; and Quantigene 2.0

eag ystem User ©Man . 10 target transcripts and
one housekeeper transcript were prepared in the manner
as outlined above in previao#s exanples. [00205] The 17
ti ssue sanples used in this exanple had the foll ow ng

characteristics: [00206] Table 14: Characteristics of
Testicul ar Cancer Sanpl es[ 00207] The characteristics

Y M a o o s F A/



particul ar application. [00216] Transcript 3 : There
exists a statistically significant difference between
wo b@oremns (p<0.05) of the normal group and t hBCT/CN2008/070514
mal i gnant sem nomas (p=0.018). Using a cutoff val ue of
0. 969 as denonstrated by the ROC curve results in a
sengs fifl ¢l dtiddd éﬂ@%)@éléréd)ﬁ?bﬁléﬂdeyaﬁa e??giﬁ@féﬁﬁ@, E8® acid
area under the curve is 0.969 i1ndicatingexcellent
gessrdted oy miging LSO cahdte,@, 38 thé Hotivel teagent for the wet
significant difference between the neans (p<0.05) of
cleba praicegsaamd skeeicleaningaefiecthef &@Mosalation depends on the
non- sem nomas (p=0.017). Using a cutoff val ue of
yielBeBearxs adichwhihr detsimipes hlee ROOCentnationexfuleageint and the
sensitivi t]y of _100% and specificity of 80% and the
teaneeraiucgeef theeSEIM welution which deteriming sdhedeastiontesistant

o5 a8 B SO Sol IR e Sifpor e
AT BRI, caro o
oS A RelBARR 0 A geases

wﬁHttQHpe‘fé{L]H%. Fhe redicfidhs g demonstrated by the ROC
C sults I1n a

urve're sensitivity of 67% and specificity

of 100% and Hzl??q.qqzcggdﬁyztg”(gs WH’ZSOA,S#H q3$3

i ndi cati ng goo est” actcuradcy. The threshol d val ue

chogrd theoreeatiativhesk ¢ard acitieaftbei ddidlilatér as following
specificity or sensitivity of the test for a

par t i ¢ jHz&Oapplitcaki OR(t)) [POSTRIHEC soid (T} i,SOg) e
exists a statistically significant difference between
t hewhesnk, (£)).i83he atactien mansédintgiios ), D¢ gemeration and ks
mal i gnant sem nomas (p=0.016). Using a cutoff val ue of
(Tat)y spthesrerstionsconstaot for HhsOrdecompesitiosuand hathk, (T(t))
sensitivity of 100% and specificity of 100% and the

ang &a (Ttheara ALUDGEQR 9fstemperatucs dawhiadh dseliis enfunddion of
accuracy. There also exists a statistically .. .

DIBRGHIG Fiient. 1 Pise e £ G Of LS Reaib ety the caro
t.he L. ignant sem nomas and .t h i gnant. ..
adifrvE cinioAtE, eBREAENeTER if dFusBatect 1 Fig e Byt combining

884 _a nstr . t ' .
skt oT LR ShoTb iR Sifectorol BH SGEHING" iBodss s
IS L adjcaid Bg L et ot
o SRR Y6ty e A [ iRRACAThorl) BOFRTPHFE 65 be
sééh tHEthaSseek bfeHe &Gﬁ/es&etﬁ'eféﬁt'im}ﬁni’(lvo?ﬁm? ated WhicH has a
the test for a particular application. [00219]
MEXBNGAT | @leérﬂhgThQM@ctGXiTﬂié dptinddimst comldied effect area
significant difference between the neans (p<0.1) of
deteemmoesitie gange ofbd whithprovides the ehentioalssolution mixture
(p=0.056). Using a cutoff value of 1.5361 as
haiingnthe aoptimbn t tlearbg qerernnasce.t I Hen timeeasalke Jor ythis
of 100% and specificity of 87.5% and the area under
optiraupueifect aren 6o serandsa iong feworinwes afiesimixirg PSSO,
There_al so exjsts a statistically significant

angl 20z AePeRSing QN teraneEaike (<oRM)sQlutioRe Thg sgiddhtime
sem nonas and the | i gnant_ nqQQ-sem nonas =0. 044).
SCF G dDE AimuDS ST cb 1 e8 Jos Bl fRAdRSE fiasmuy §yixig and
. rve.r LN sensi:Livi f %and .
oiSEREIGL B yHigtnlcial Sl St A B! ol BB Vernlgripg gthe
adl cat i exgel| € thre d
tepfife et s i e Sy SRR e Do rRtfe fouve for
ficid ey ¢ : _ _
ciifcel fibiiig ot RESbaNtiine 821 PP S P ah thef biénding vessel is
exists a statistically significant difference between
t he nmeans (p<0.05) of the ndrmal group and the
mal i gnant group (p=0.019). Using a cutoff val ue of
-9. 8751 as denonstrated by the ROC curve results in a
sensitivity of 87.5%and specificity of 78%and the

o o - ~N N —- "



[00225] The above results illustrate the utility of
transcripts 2, 3, 4, 11, 12, 13, 15, 16, and 20 in

wo b@odetect i on of testicular cancer, and testiPCl/@N2008/070514
cancer subtypes, and in distinguishing malignant from
normal testicular tissue. Transcript 2 was al so found

e$timBeaee dmld Lséd tbncérﬂl?oldﬂfeefémﬁéréﬁur@ré?ﬁ @b%blhé@aéﬂfect of
col orectal and ovarian cancer. Transcript 3 was al so

frésmnSP\MhasRitin |dispensed hio dglee &urfatedfofprep sderhibonductor
breast, nelanoma, colorectal, and ovarian cancers.
Wﬂirlqnecelatque peiat.al so found to have utili ty in the
detection of prostate and col orectal cancers.
Transcript 11 was also found to have utility in the
detecti on of colorectal, nelanoma, and ovarian
carl©8p} Byrdefiging the fiingatims) f§<§ dispensing bethechemicalg into
ovari an ca

t he det ect f I
o35 E68s o SR T BB BR r wor
det ect I d
PSR SR aBTVED BT HeRaREiRastL A B ve

%gdggﬁgg skin cancer. Transcript 20 was also found to

lity in the detectlon of col orectal cancer,
mel anoma, and ovari an caacer.. ARy of the 9 transcripts
listed may be used |nd|V|duaIIy-or in conbination as a
tool for the detection or characterization of
testicular cancer in a clinical setting. [00226] In
ongoay ?@Qtthet pre-tavé&rhined eVt Besore tid SFNVI process in the
conducting an assay for determ ning the presence of

coregspondingachaster st@ms, eheThalvest in tieé udsSOyhitne 202 and
requi red reagents for conductlng t he assay as

Hel@s dineb 203 adrey epehredphy ttheusaftwaré eokimol isystenteto dispense
or nmore containers containing one or nore _

Hp$Oxi and &diQ@n inteothes ctaeweab%i&mdugg tue SSeh R Withs alpneoset
17, and 20 descri bed above. i be understood, the

ratieagEhe smp@ng c@fn piethaajed h!éIZSQaaﬁnﬂalyleacwdhegmate large
oBOET 7 e 4T 35 B EN G EBH e e
S5 OB LB B ROV oyl B o i

eﬁ@ﬁ%ﬁd@ ézéﬁ?td@ﬁfé%ﬂ el @%@‘b& Giefeadiisitiss T blending
Ve ncI ugﬁeé}%ééigl?é stAG&Ye P&l §20?hﬁhf8pa%§‘ﬁt¥%ls the

nt rol I Ssues or san'p es 1o es

tobdl \athbdat Co SRR AR dV Hes (9T déelerrined Bx the grocess
non- di seased ti1ssues. [00227] Al though the I hventi

reltirepaent. dapen thrd SEM heflélf mazme& e prsiset rrewe@hé valves
enbodi nents, various nodifications thereof wll

inathea 804 dirtehamel kO, Haeiwill chosar &t vbhehsamazlelme ttongtop
fromthe spirit and scope of the invention as outlined

dispenhing: Habi, apderg@d inter the blendindoeessels and the time for
(articles, manuals atent applications etc) referred

this fill NG PEORRSS dnitt_ apﬁne ool Mbimixtwe wilbreside: #d the rkdending
in their ent|ret£m; reference. [00228 BIb|I0 r aphy

vesgeldor aereregt g_rreft@r'@?(%‘sa drsirgdt tepnperdureyand a
aésited acbve Haan VS unss il BB B teRiberaliis . i suygs and
colfpliR (R hediB FEIVERr o Lfe npleRunG; HESR Bmprises a
pESRUAPRAEOPUR (iR S Pt ta bt tHEEMding yesse| 201 and

a %ﬂeﬁﬁﬁhF&&%ﬁ%@rhﬁ@?ﬁ%ﬁtH@ bB8fofh BPfﬁéa{/egéeldécfﬁr?ééimg to the

processing steps to create transistor an

i nterconnection elenments. In formng the devi ce

el ements the sem conductor 1%af er may undergo, for
exanpl e, maski ng, etching, and deposition processes to
formthe sem conductor transistors and desired
electronlc C|rCU|try to connect those tranS|stor



benefits to precisely control over wafer rotation
speed (therefore the flow velocity of the cleaning
WO @aitdiosel ative to the substrate), cleani ng sBCTICN2I08/070514
di spense tinme, and to conpletely elimnate
cross-contam nati on anong wafers. To inprove

ndZAEYLL2 W the pPoEEs < cHBRfierc? RANWHEEHE BIFVItpreeeal|starts,
consi sts of a nunber of chanbers. Conmmercially

prassutiaetie gagstisnpu hatts ethes brendlings Viessehapder rom the
[ 005] PRI ART[ 006] A single wafer wet clean system

pressatizedigas lide209 pt theatop wf the tdendialg wissal 241 at a fixed
sol ution preparation subsystens for preparing a

preissuse i toy pafge Hbei SR liguichéoritbel noarziet i2d2 n d¢par paocess
in the a central subsystemis fed into separate

chambee2d data fixed ftowtrate. Thedovwratganthihenrosesniimest_d
cHeh e caTHERIER B obhing e Breve s i idsiire
o ARECUR BT S SPNRE 8 B d"ERSsal wnen the
S ABBkst N8 GBS, cEFENged dag ol ‘i SBHd For 2
P&l vor g, FROIS | CHIRpISTE] rETREVE Tne CSEM, Rl out of the

blefdfid Ye&del éJs?drﬂ% ehghtﬁﬁgﬁ@r%g@%bwﬁeyfrbﬁ{ ﬂ]éﬁ&eﬁsﬁ%gessa

active Ingredients o m cal sol utions.

toeEbROZEIE P eChRItRIsScIvamBe?] THE oM focass mlrgm makes

apparatus can grow quite large, it becones diffi t
né aeskhialsot ISRIVchalthenbending exssall and sehduresc mixing and
aci d/ hydrogen peroxide m xture (SPM is often used as
dispeasinggfresh 8P Whaimongr aigropp aifes eraiosnid uckari Woekpiposs and
l'i thographic patterning process, and the tenperature
agbssHyoRES]SiNgecharmbersv th ti me when sul furic acid and
hydr ogen peroxi de are m xed together due to the
exotherm c reaction to create caro acid. As soon as

B e ek B o b1 hion
s S BT T PR
B e T
m'ir?i z?& SN2 grcWJﬁ' f?’é@ﬁ'liééﬁﬁu”étb}‘s S Serbss processing

P T EeET Ve aCDi Vi Dy TACHi Vi NGt he  SAmE P GoasaT Mg

clampets oasd e IdIRirRAhHE|ehinly TR §s Feégigqﬁb‘él tRus to save the

di fferent chanbers requires Tareful neering, and
afmbiupit iof chepfieaR Lised awe ndkicedthet @sste and the rel ative

hei ght of the chanmbers to the central chem ca

sol ution preparation subsystens aredi fferent for each

chanber. [008] One way to achieve such a goal is to

pr d030¢ VWhiles| theni algpw| examplen ig wlieectedt he e npreferred

use to ensure the freshness of the chem cal sol ution
embogiémest iof dhedprasent ineentier, otieynand fuethes apptiaations of

nmet hod usually requires myltiple sets of precision

thei WERSION B1avbe dRviseshpitnesk clerariing: kelL dhe hagingcope
thegput | bhe s of B ETGRTITLY CsTerBIeer SVafie dlaims that

fogggplicated flow through m xing devices can result in
'ngl e wafer wet clean apparatus whose cost is
unbearable to I C manufactures. As nentioned
previously, the tenperature of prepared sol ution
m xtures often change with tine due to the enthal py of
the reaction and m xi ng, desired process tenperature
may not be reached at di spense points because this
nmet hod is nearly an instanttZm xi ng and di spensi ng
techni que, unless multiple sets of inline chencals
heaters are added ahead of the di spensing points,
whi ch further increase the cost of the system An

Y o, - a o o e s o,



m xed chem cal solution resides in the bl ending vessel

for atimet_r controlled by the software contro
wayEvam9eBy controlling the residual tinme t_r, PCHEN2008/070514

tenperature of the chem cal solution m xture and the

activity of the active reagent in the chem ca

sol@LAP@AgM xture at use point are controlled to

mai ntai n an opti mnum conbi ned cl eaning effect. Wien t _r

is reached, the m xed chem cal solution is dispensed

to Weeclaimzl e with a controlled flowrate in tine t_d

by purging the pressurized gas into the bl ending

vessel with a pre-determ ned pressure. The gas

purbi Agiheroicad sotutiom pegparation apparatus fantneating individual

cl ean process is over to renove all residual chem ca
seypicanaIeteuwoskpiese aMBRtisiNg:vessel and di spense i ne,

to ensure the next m xing chemcal solutionis

compl etely . fresh. [014] The invention discloses an

ap Q{ f%;glsﬁ &necfﬁéﬁlﬁ'%%ﬂ A%%ﬁ'rﬂﬂ PR &333(? SricHmReraurieoh.O;

cost by using sinple flow control devices w thout

o Sy Y e s BF AARE ORI AER PR Borting and

T }%ﬁﬁ- m cal solution at use point
mﬁﬁﬁﬂ“@@ﬁ?é@ﬁﬁ%ﬂq%enpgégsure and opti mum cl eani ng

effect. The apparatus al so provides fresh m xed

chegyi Ak BiehdingOre el Uvheh® phé-nidt8d Bhidiniddls afd Rfctiuced,
anong a group Of sem conductor workpi eces and across

miXett effd Teacteiinte a [chendicaBRIoRitidESRRtEE @F @& controlled
FIGURES [01 6] Fig. 1 illustrates the part of the

resighemtatime, tor, qerlorvter dispensirg freshlyt hexed xchegnigal sblution in
[01 7] Fig.2 illustrates the part of the apparatus to

ther egssal tarahalsepuosrducior svenkipiade goboeipnocepsingsghamber;
Fig.3 illustrates the tenperature vs. tine curves for

t_sicongiodsithe metividyiangk ienpeartatute obthschemieal selgtiogmixture
Fig.4 illustrate the yield vs. tine curve and activity

at,ROINt PhEISBuUrve for active reagent in the chemca
solution mxture; [020] Fig.5 illustrates the conbi ned

effect of. yield and act.ivi VS, ti curve for the . .
chelh a0t Foftih SVateln abdets' Sk forhtigtiues e dual
- - j the. . Qyention, as shown in
C%E&P'% “‘a@?%@{?i?ﬂ#@?”@%%%‘éggﬁ%*bu| k chemi cal
pre-heating menber 10 1 for heating the chemcal to a
Pr &s)S&t Iéa%i RIHEAENE BridSP di§E§n§é Fro2o bBHnEEbeefo aPlchstDne
a ci‘rculation heating tank, or a in-Iine heater, or
chérmiall deMietyhRaé i REnTRSGHIeRBing g%l bl abn@fprdeessing
heati ng nmenbér is PVDF, PTFE, PFA or quartz. Bulk
cledrabecal is provided to the pre-heating nenber from
the facility by the control of software control system
when chemical is required for use. The pre-heating
mendebaid chemicaksolutiom prepanatiod2apparadus liovelaiontt flirther
device 103 with a chem cal dispense |line. The chem cal
cemppsaseadditionad klending aessel 4or |sspflyioge chaaicalaisolution
inlet line 105, while the control device controls the
mbrEEs te addifiana rRERSSIA0 GhaAmber.i ne 105. The cheni cal
inlet line 105 connects to the blending vessel with a
fl ontrol devic ich control the flowrate o he .
chem S50 GReplRaLEcIHED RirbarriAhgaret 8o SRy wietein
h ro Sur e Lnt I ' te. LN
theoSatfbh haffrabHETREL Ao s MR U R suibf diaaB 25 to 5
; ' is controlled by the software contro
Iné&%pgﬂﬁﬁgag%art or stop dispensing chemcal into the
chem cal bl ending vessel 201 . Fro chemi cal that does
not need pre-heating, the pre-heating nmenber could be
renmoved fromthe part of the apparatus for the
speci fic chem cal. [023] Approxi nate one process
chanber 214 the apparatus conprises one bl endi ng
vessel 201 for fresh chem cal solution mixing, as

. o a1 o



the bottom of the vessel connecting to the nozzle 202
in the processi ng chanber 214. \Wen the wet process
W@ @pts196pr essuri zed gas is purged i nto the bl ROTCNE08/070514
vessel 201 fromthe pressurized gas line 209 at the

top of the blending vessel 201 with a fixed pressure

Lo pUBEH bh@nfléélséblﬁlhéﬁ‘ p?%' aPatioh 'a@fba%?ﬂsulheclbﬁnmﬁ/herem
nozzle 2 12 , then to the surface a single

theesaidasidndiny vess&lpisanads ¢SPVIDR, IRFA PTEE | PEEX poligners
214 at a fixed flowrate. The flow rate and the
ompguadzs tinme could be controlled bycontrolling the
pressurized gas purge pressure and the total anount of
chem cal solution mxture in the blending vessel. Wen
t hebwéaigpcbesyeal solﬂtlﬁnaof@@ar@tn@wmpazanglasclmml1 wherein
continue purging for a period of tinet pto
theosgidtlendind-yeseelampdsingial cheni cal ~sol uti on
m xture out of the blending vessel 201 and the
cheﬁhcal H;ﬁinse line fromthe bl ending vessel 201 to
t heé@h¥%3? ¥ in the processing chamber 214. This
post process purgi ng makes no residual of chem ca
sol ut ] [ | endi ng vessel 201 and
ens régnﬂfgé%ggiﬁ%E%&§56%3|ng fresh chem cal solution
nixture for the next wet process on a seni conductor

Clﬁle?( necﬁ@@aﬁi géogtﬂg’tt’é’ct? és@@ﬂﬁd’ﬁéé $88ré that

on/ f gas exhaust v top

ssPIReC ad WRhtd ¢ixeacprddsurénanet randgee fromicG5vil ve §Q8for
i's closed when the pressurized gas is on and chem cal

drivihgtahemical Belutrohsixtens ¢d dispéree nozzleg 2 12 . The
bl endi ng vessel conprises a tenperature sensor 2 11
and a pressure sensor 2 10 to nonitor the tenperature
andd)pagyralidy iofl cheaibakflowrigletessel 201 . [024] In
anot her enbodi ment of the invention, a manifold with a
flow control valve is used to control t he amount of
che@h @aﬂ"ufiﬂl'ﬂt/ Qfs“@llﬂgpl{ﬂ\/@écﬁwof ﬁéom@ﬁmln@a/é%@éwme of
control ing the essure at the mani fold and the
S@gt ergiced sp &ﬁ ¢rol valve, the flow rate of
t he chen1ca| di spensed to the bl ending vessel is

o 0 nfre e ooy 8 RO ke B RSBl U o [ o2,

I n anot her enbodi nent of the invention, the mass fl ow

COngy i S COARt T of Cahi

) B BErBrd S Sensey 1RO, FRonel SBtival Afgh Hixture
tefmpiérafureat i 0 coul d be precisely controlled by

controlling the nass of the chem cal dispensed to the

bl endi ng vessel .[026] In another embodi ment of the

| nv@nBiaf chehticakselution preparatior epparatusoint claimthwherein

anount of chem cal that is dispensed to the blending
theasslame2 0l s&icblohenicéng vesagkist etheenT@s ta Gilivgrs. at i on

of the two chem cals and total anount of chem ca

m xture can be controlled by controlling the strokes

of 7aa8ﬁld:@heeypah@pluyomr@paﬁ@tlmﬁp@aratuesamhclanam wdierein

Ilne(é FA I n anot her enbodi nent of the invention, a
thees2id Soyaendy SBRhFeRIPISHNGit i ons for a si ngI e

seniconductor wor kpi ece wet clean process is also

dIS Io The method i ncl ud ||OMAn steps: a
Mﬁg&@@gr'@ WReripp [HQ/Q +or a ghem gal )

nixture to be used at different |n|t|al t enper at ur es.

b) M8 1BORIAHE P NG fo HeRAsP A |t FUTHKN SRR Riuctor

esrre roce33|ng I TTes Tor edc
n : :
wéﬂﬂd{ébé is o bbtﬂ’réat%g Bfr‘égfnq € ehin '@as allsé’cfﬁbﬁdghmhguaxﬁ]?‘e l?’&éﬁ% Eﬁ its
m xture conpleted di spensing to when said cheni cal
solution m xture was di spenged agai n between adj acent
waf ers processed in the sane chanber of cl eaning
system Choose the smallest tjnin across all chanbers.
c) Detern1ne proceSS|ng paraneters of the sald

S e oy o, o



t d, and the total volune of said chem cal solution
m xture di spensed = Q n) As sem conduct or worKkpi ece
WO 200g0i4964 t hr ough the process, said pressure reCEa¥N2008/070514
val ve of said blending vessel opens at t =t f +t _d +
Lp. 0) As sem conductor workpiece is going through the
Clﬂf@ﬁlel%‘éatiéﬂ'e%d)hf%ﬂé'd?g)rb@%ﬁh ks closed to pressurized
gas at t =t f + 1t _d t_p. p? Sem conductor wafer is
ready for the next treatnment step in the process. Q)
St ep)safeature(tp)setepetits 4 pir -etidh windrert. | 2hle Witidhredugred to
di scl osed nethod, the use point tenperature of the
filt haid bkEndsing wessel withca mtesiieldedamount aftsait Ichegmiciaé solution
residual time t_r of chemical solution in the bl ending
MipdEERsl . Fig.3 is an established tenperature vs.
bl ending tinme curves with different chem ca
pre-heating tenperatures, fromwhich t r is qptained
wi th BHeaEGuTQ daifigte éhetfH[ePﬂ%%e%%ithtsaﬁ@rﬁiéﬂ g ¥esaglg at
t. ,r.. can_be nodified by adjusting the pre-heating
S?@ﬁﬁ@?a%ure for chemcals. [029] And nore
specifically, controlling t r not only controls the

con Biecite 1o SARTRART 35 EXrBllst elverlriiaim 5 at said

tieegni ng effect of the chem cal solution depends on
wo 't hings, the yield of the active reagent generated
in the chem cal solution which determnes the
corgeptieaturetodlosdeaff bhisit §ageshaudndaleeand conhkext said
of the active reagent which relates to the tenperature
vexdsdl te saie presdurizadiyas souboe abtinme ol ki g, ef f ect
area coul d be obtained by conbining the yield and
activity of the active reagent, which determ nes the
r ar@leadeatwei tuapen on/offogas exhaiust vaive abd discondactsaid
in the follow ng exanple in the next few paragraphs. _
vesssl o srid pressuzed gap spates ahtiment mﬁo& dvPawhgre t_dis
sol ution for fresh chem cal solution preparation and )
thg; dmenEsqigred @ disnersr saig %Isafépﬁalcﬁhmlmﬁofaom said

warrants e | tenmperature and activity of .chem cal .
gAY yEsset Tt seRUPaRaUSER iDikniis crad 1oh S dFPuiifas,time

1N} 10 e variance anong a group of sem conductor
fo\@\‘b%@ééiseé across processing chanbers, which is

i mportant for nodern single sem conductor workpiece

wetg cl %%ﬁél%h@h%ﬁﬁssol[@éﬁrﬂ %ogrﬁéra?io?lo '|5ér“atlé% qin claim 1

appl’i cation,” preparing _ singl € 'sem
WIfﬁ@Fdﬁ'S%ﬁﬂ ANNE588 DN theMfcdlHis HENSE A28 (€213 Sé[fégg'g%'lédr haebove

orthe 1 nvention of the above descri ptions.
theel finfhey ofRizid hemieanBoiusion milufe helativedormaieintaPplane
for heating concentric H2SO4 to a pre-set tenperature
inT$aid Iblendling wesself he pre-heating nenber 10 1 is a
circulation heating tank. The H2SO4 tank conprises a
circulation |l oop and a heater in the circul ation | oop.
Thi® héat mejhedr afl athemidabosokdiys preparatieantfor c treating
CH2SO4 in the tank at the pre-set tenperature TO. The
indpdduak semichictes Woskpiesg| GOMBRERINGAl  source from
facility with a punp and conprises a | evel sensing and
cont.r ol $oncen

o ANEENaIRE denTemalUenys. SMEwwaes: fingcAhpaical Solution

i B B8t Bt B uBal ooty P e 1

chem cal source into the tank until the liquid in the

ta [ ; j i ni ; ;
anctHer s 87808 o afer€ {Rind L SamRY Uit desired
a manifold 104 through a flow controller 103 which
controls the pressure at the manifold 104. The

mani fol d 104 connects a pluapality of independent |ines
105, each of which dispenses the concentric H2SO4 to

the correspondi ng chem cal bl ending vessel 201 . There
are a flow controller and a valve in each i ndependent

o A N - -—r £ 1 e e s 2 1. .



vessel are controlled by the flow controllers 205 and
206 in each corresponding line, and the ratio of the
WO ofiles rates is pre-set. The valves in the PEBON2008/070514
line and H2ZQ2 line are controlled by the software
control systemto open and cl ose at the sanme tine,

pr‘M@:ie‘sQicrg"%%% foReedcH Ichephichl SoNIom imBurd S the élééhlng

di spensed to the chem cal vessel 201 is wel
sysiehT o lesdragitnge friiginhliewtings €5 main) themt \Ame?hsm@@hemlcal
are determned. [035] Fromthe tenperature vs tine

salutigasmixtufé gondpleted iSeENsing td2@hen said chehgical solution
residual tinme t_ r for mxed H2ZSO4 and H2Q2 i s obtai ned
mibdueeiwas dispenegdi againhretwesn adjacenswafersrproagssed in the
particularly, on the cleaning effect of the SPM
S%B&h&fﬁbﬁé of clganing @NBEQWa@%%S@! ibectmatesti_gnideacioss all
engi neering, caro acid generated by m xi ng H2SO4 and
c €% the active reagent for the wet clean process
and the cleaning effect of SPM sol ution depends on the

) _e"f)gda%fsﬂf‘?@?‘iaﬁﬁﬁgss?h%%%ﬁ?ﬁ AR e S at i gha88d on
agited Eferican &Q"ﬁ‘%ﬁ*@ i3 ?%“?%E%ﬁ‘i%t ' Pt ir e (.
crﬁ]mléa? gem&sn eco%oses en ?r%&u"’nt of LHeS (e?ﬁlclénow be

caro aC|d 'S generate
Ofrt

disBEnIea 2 r'a JUST Ay PRSI Ot PRI Tncleing:
Tthet eongemd &tdon of caro aC|d can be caIcuIated as
Tollowing d [F2SC6] / C t =1 (T(t)) [H2SO4][H2Q2] -

k2 (T(t)) [H2SOB] where k-i (T(t)) is the reaction

cordtsatt tHese HABCER sger paraonetens far Said ) ghémicdie solution

reaction constant for H2SCb deconposition, and both
miodture r( the cantiokgoftwearg) are a function of tenperature

T which itself is a function of blending tinet . In

this way, the curves yield and reactivity of the

car® Cé&%/ tepl\Soft warreevahﬁa@a PF%&%&'”M%WH%JS'I%@WB? ror

ni ng these two eurves a conbi ned

a@r%ﬁe%mempuf”&mrﬁ It a% M@t i mated with time
which is illustrated in Fig.5 . FromFig.5 it can be

is the optinmum wor ki ng
argg é@%%ﬁgggﬁggﬁgg[:}éﬂ&%m%%}g effect. The optinum
con‘ol ned effect area determines the range of t_r which
. ¢ _
oo R SRR Teleosr Nalle, O sFid ERdlrRy VEsEr' in open
stapd:i num effect area is in seconds to a few m nutes
after mixing of H2SO4 and H2Q2 dependi ng on
tenperature of SPM solution. The snmall tinme scale for
t heh)gs isemmicehtiactoranesk pieceSRVigoaugithesudh dbkl process, fill
m xi ng and di spensi ng of chemi cals and sol ution at use
pregiess. ofty saiglldendigng wessalnpeirdividual chenicals beginsaatit =
conbi ned effect vs. tinme curve for chem cal m xing,
t fiet Fesidual time t r of SPMin the blending vessel
i sestimated and used to control the terrperature and

conbi ned effect of fres .SPMsqutio S qedtothe
U 2% SEMIEOBUHEIS WOEBIECHo IS, gou% i0ullE 1he Riocess. fil

progseta B 5"%’%‘%%?’&%8?%93%@&@%%%@ LSl At 2 e
-t &ﬁﬁdfﬁ%fﬁaﬁ@‘fﬁ%@&égﬁa okt el WSyl 0

obtal ned as t = ro+t i [037] At the pre-determ ned

ch a‘esr ggﬁéﬁa@ﬁga&{ﬁ es I n Pﬂ ﬂbt@g%g@ﬁﬁﬁg Banc?nd 'S
H2Q2 |ine 203 are opened by the software control
systemto di spense H2RSO4 antl H2Q2 into the chem cal

bl endi ng vessel 201 with a pre-set ratio. The m xing

of pre-heated H2SO4 and H2Q2 wi Il generate | arge

armunt of heat and |ncrease the tenperature of the

s — 1T N SN~ A



di spensing fresh SPM anong a group of sem conduct or
wor kpi eces and acr oss processing chanbers. [038] Wth

w0 b@odi#ed osed appar atus and net hod, fresh SPMGEDILNRG08/70514
is prepared and di spensed to the use point with
controlled tenperature and conbi ned cl eaning effect.

relddlyt hé Srevivé hﬁeﬁfrﬁéﬁﬁfbw aJdi@neRetrfical Bolitidtf ARROE, asaid
group of sem conductors "and across processi ng

prezaube relegsw Vdhee wft saidmbléreting neesddlecloses, aid ileénding

thus to save the amount of chenicals used and reduce
vesse| ¢®spen[ o3 selrizedtdas abafixeekprgdseire sadd rsacd ethenvical

the preferred enbodi mrent of the present invention,
salutien nixdureuint ther vegsel ibeging e dispanse aht/eitf pn may be

devi sed wi thout departing fromthe basic scope

thereof. The scope of the invention is determ ned by

t h&)@%ﬁﬁﬁ“@ﬁ@@uﬂ@lflwwmﬁ@w \30iRg 4hreuah the &f@ﬁﬁéﬁl said

soI ut| on prq{far atl onegggar at u g{aﬁ@olteggsatg'{s'h%@éﬂ?' ng—atl £y

erature

t_glfnbe Pga e fgﬁdsalfl etgﬁlﬁ:%} %EEBE}H g}éxtg.{ggﬁo Spe|)1$ed =
ngggg{]ég ﬁg a@@ﬁlgé@f%{e téngrlenhle\elllt egachgmeg]alcg Zr eC)

i ntroduced, m xed and reacted into a chem cal solution
m i [ [ 0
i Spe seRipSndpRia WOADIERE e Ring ([ToudhtheRiiogest said
pressefd rél‘éa%@evélﬁé‘df%éodléhdw tesSslopehPBAd sald blending
processing chanber; t r controls the activity and
vésyaies aloger] 1 ptdssurizedi gad abbkut fant_oii xtupe at poi nt
of use; d) a software control systemthat sets a flag
to introduce individual chemcals into said blending
vednel semiconductor workpieceastready fondhe cwxtdrealonsrt step
nozzl e connected to at |east one chem cal delivery
intheepocedssai d bl endi ng vessel for one processing
chanber. 2 . Said chem cal solution preparation
apparatus jn cl 1 further conprises additional
éﬁcﬁ?ﬁas&éssép?f%i?eéh%’ﬁl%ﬁ% WéHei cal sol ut| on
m xture to additional processing chanber. . Said

el 1 henaneiol" i R0 G ALF o ﬁ?nfsé‘us?'%?o%@% Aesaid

Cﬁﬂ’n?ceﬂ c? réS to 5 liters per mnute.4 . Said
em ca I'on” preparation apparatus in claiml

wherein the sai d bl endi ng vessel is made of PVDF, PFA,
PTHR . RiEeKnRehyaEhScieimigaides t T to e8hftof et @ald chemical

sol ution preparation apparatus Tn claim1 wherein the
salatign ixtdienat drpeEdisit®Ppintsi 00ntrallingeF $€to lkofirol beactivity

on/of f gas exhaust valve; c) an inlet connected to a
ofrthguactivedingrediamnts o dajgshshemicalesalbtion sniliiees gas

with a fixed pressure in the range fromO0.5 to 12 psi,

for driving chem cal solution mxture to dispense

nozk2.e;The) metpodrial clajmoP dsesitcalto faaniral het yield)ofaactive

Iurallty of liquid |evel sensors to control the total

m%@ﬂiﬁﬁt?oﬂ §§IddCQ¢f@|*ﬁaJ Aoldtprmixturei kdispensingpp@igttir e

sensor to nonitor vessel pressure; g) tenperature

Loty 1 Method g Tard widiela oiviMont 5 Sad TuQ i aliows

dlﬁ‘?@%&ﬁé?és&ébghﬁ?ﬁ%'e%éﬁhEFW@V% fEpeRsitibling .

chem cal solution preparation apparatus in claiml

whefgi Prrfehf%e‘iﬁbe |ﬁ°§‘airﬂ' 9 Sh& I %?gﬁlbe{“rc ﬁ* 5‘0 VW allows
a) a feature to read-1n user |nput ue o b) a

| ook-ahead function to forecast tine, t_f, mhen

sem conductor workpiece is to be treated by said

chem cal solution m xture Based on itscurrent |ocation
and state of processing; c) a feature to set t =t _f -
tr - t_i , wheret_i isthe tine required to fil

sald bIendlng vessel mnth a deS|red anmount of sald

e Y T -



9 . A nethod of chem cal solution preparation for
treating individual sem conductor workpiece
w@eompniesng: a) generate tenperature vs. tinme BCF/CH%008/070514
for a chemcal solution mxture to be used at
different initial tenperatures; b) run a group of
drrfér@rﬁtsyrké‘fd Y etiviel IngEaTaNtS 1 UHI§ Schdrhftal solution mixture at
desi redprocessing tirnmes for each chem cal solution
d@pehgn@,p@wﬂge cl eani ng systemto extract the m ni num
time (t_mn) fromwhen said chem cal solution m xture
conpl eted di spensing to when said chem cal solution
m xtaur & heanedhapém ctalnagaisestierrte aptimdizedbet cambared effect
rocessed in the same chanber of cleaning
oftotsactivity andiyielst of petive dogeattients of sabehemiepl solution
determ ne processing paraneters of the said apparatus
MbayER) to AChiRye kastciheainaant eswisen senysonduaios vyerknie
at point of use (T), chemcal delivery rate (q), and

t he nt of, t eni to be dis ens (Q,, .far a
o i dressataod incldth Fhybetephing, SHaT 8F Lt Pt ﬁ&_d i f
and t d d) set these proceSS|ng
rn&??kﬁ%?@?§1tdp'sald chenmical solution mxture in the
control software; e) control software validates
s r r
| nmf ﬁ*ﬁégrzﬁég g‘gpg&%m '?[nv aﬁ?égﬁf _fr;%é |ﬁﬁﬂe r%mg%%f B%Yto 10
gonduct or workpi ece; @) said pressure reIease
val ve of said blending vessel is in open state; h) as

sem conduct or wor kpi ece i s going through the process,
fi 118 pheecarethbdainselalimbbenteraginv@sisein the iradgeisfual5 to 5

chemcals begins at t =j - L- U; i) as

liteesti conduct or wor kpi ece i s going through the process,
fill process of a said blending vessel by individua
chemicals stops at t = r; the volunme of said

chel.cdihes gnethash iRi Qla!rfﬂ’e 9 rWB@rQﬂn vixiggl t=r @crpss different

sem conduct or wo iece i s ng through .the process
Pracgssiikaagmuers é%% ropts ¢ ﬁ’? sgid §Bg€ﬂ'% lgtipn mixture

atfishanag ARG SiassdueRE Snir%%g%ﬁr‘q‘i G868 o open
to pressurlzed gas at a fixed pressure, and said

i DondbeThetidd i Klaf 3 Whk PRl P CtTabE different
r%‘de%grﬁedjéﬁé'ﬁ%etrgg\éég‘é Sén%dél%rfe l?:%maﬁﬂ{nu%%' téé?d‘ cpelmrcal

xtur etes di spensi ng at
sdlutiofl: rARdufeI® at %Fr’é é’rﬁ%iémgoﬂ{tssaécﬁo‘éﬁe'ﬂrﬁérerﬂmpr‘dc%srng
m xture di spensed = 'Q Purge begins and |asts for
cham@ersem conduct or wor kpi ece is going through the
process, said pressure rel ease valve of said bl ending
vessel opens and said bl ending vessel is closed to
pr e3t.uilheedngwdhtint ckaim_fO wherein fixipg t)r across different
sem conduct or wor kpi ece is ready for the next
processinghichanabers waeapts‘ocmrmmum varaion fin clganing effect
repeat for each wafer. . The nmethod in claim?9 uses
arfno.ngt @ JEQWP roérsernw@oagectqr warkpieerspragesidit i on
mxture. 11. The nmethod in claim9 uses t_r to control

poi 484 NEoMEBPR i1 & PReEG F611s TBaBifie Py 1B fapsaid
crghlcs ol bt fe dpuifrgnfE38 E3ereg sl Pl

yield of active ingredients of said chem cal solution
m xture at dispensing points. 13 . The nmethod in claim
9 wherein varying t r and T. O in allows different T of
said chem cal solution mxture at di spensing points.
14. The nmethod in claim9 wherein varying t_r and T_O
in allowsdifferent yield of22active ingredients of said
chem cal solution mxture at dispensing points. 15 .
The method in claim9 uses t_r to optimze the
conblned effect of T reactrvrty and yleld of active

oy e o



