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METHODS AND APPLI CATI ONS FOR TARGET QUANTI FI CATI ON The
present application clains priority to U.S.

wee@viositehal Application Serial Nunber 60/ 970, FOIUS2008/075595
filed Septenmber 7, 2007, which is herein incorporated
by MEEHODSSAND APPLEACATIONS FORELARGE TG ANTERIC ONION
The present invention relates to nmethods and software
applications for quantifying a target in an

eX Pyl ?Péggfi’tl ap RIRIE cldih Pﬁ{)ﬁ@l tY éJeé klfm{ll@foggltAlbpchc@tlon Serial

nucl ei Cld equence tected by a nucleic
Nuadied 6007307 ddeéswwbammldé hEtdin InMpNTAtENDyTHéerence in
uan i fication of nucleic acids plays an inportant
1ts%81rg ¥n the fields of biology and nedicine. For
exanpl e, quantification of nucleic acid is inportant

i n cancer diagnosis and prognosis and viral diagnosis
FIER® QEIEANY BN TIONr apeutic effects (e. g , for HCV

Sg? ITI(: ;[QGSF 1nvent1ma_.%;l'lah?.?1 f | Ctgtg% oynglfs%ftﬁﬁpet eHaé)rl at1 for qélantlfymg a

targétlig@h bXpd‘rM@al BYmpRNIPk&fEiabY, tHieaReDy ﬁtnuOIfelchc[d«lé%quence which is
during I'FN therapy. This enables nore effective IFN
detepierl Bpy nuRkic acid deipationadsayo cli ni cal conditions of
each patient. Quantification of target nucleic acid is
i nportant for diagnosis of diseases in the future. For
BAGHGR@UNEROF EHEANAGENSIONcan be effected by

exam ni ng the exp es i.on | evel of nRNA that res
to &ls g@ﬁ&ﬂjgca%?li BRI AqifhoP s itPogaph @ sigdh ﬁ%las of biology
andl BRHIAR. fHP @(ﬁfﬁﬂg HEfiSkioMer huclg—la%cﬂ% }4{(}?&?&%?1110&%& diagnosis

reacti on can oyed for nucleic aci
and)pangnodis @Iat vuﬁi dldgmmw end Juvlgmnnt?@t?thesapemqm djreth, (ctghdor HCV and

HISg et BT PGt icact PRk de Pt P eENgehie STect of IFN
thddM$/ &h%eaﬁﬂee!u}t ﬂﬁhd B?%&%tbﬁhgqlemmn@mlkdsl daal FQF‘NW@@?apy This

ini'ti at ed. first, the anbunt of the produc

engirien mbﬁe@(ﬁfebtyvqﬁkl Gereey dhat ys te»l@r@d émelinigal yomm@@asf@@ch patient.
er ﬁ% tlgﬁ%g f %e %ﬁl\élecratch 1@? L& a%nt ({?élroggsfdfélea%\évssm 8W?uture. For

exeﬂﬁpld USirli @XERRd8is darCed &f&tcﬂecﬂ tgm@damlﬂihg $he dxb&sﬁlbﬂ &dvel of mMRNA that
anount of the an‘pl i fied product is constant regardless
resppndsig CEAARALS Yimylhi th@ﬁ@sétof Adiscasechafapaltpfom expgenous stimuli.

rea Ie%g fﬁ?e‘?ase Q:h% ?q&ﬁﬂon L Ge E gﬂ@&?%?@g %%I&IEIC a%fde({lfaﬁgﬁéa%on

as the ateau eftrect, whic en 1 n
Hoswast, d»é]leaﬂ’(mrns\&h@ﬁb}@danht iabgolutg atnbentprfoldiahpléingl nucleddacids does

PCR. A echnl known as re
n%#ﬁ}wéﬂr Fi e et dlioniet g b PGB e Tl
amtp @GR AUBas iRitRRY ﬁ{ fifd | hrﬁ@urﬁfof e &9 shpNH& %IQPCR generally
acid 1s prepared, each sanple is subjected to P
expdrentidl heincieases e viry cyblenhdvadven tharateead]lingricase slovsedown and then
stotpg] ' %en %e amount of the amplified product exceeds a certain level. Thus, the final
amount of the amplified product is constant regardless of the amount of the target nucleic
acid when the reaction was initiated. This phenomenon is referred to as the plateau effect,
which should be taken into consideration when quantifying the product amplified by PCR.
A technique known as real time PCR is widely employed for target sequence
quantification. In this technique, a serial dilution of the target nucleic acid is prepared, each
sample is subjected to PCR, and the time course is then taken in real time. The threshold

cycle (the Ct value), with which a given amount of amplified product is obtained in a region
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cycle (the & value), with which a given anount of
anplified product is obtained in a regi onwhere
wa@pembiogilsat i on exponentially occurs before reaepti/mg20$erssIs
| evel of the plateau effect, is determ ned. The
whaed anplifadol atpidential iy RE IS Befie RaViEing tHeabvealr the pdtehu effect, is
t he, anount of nucleic acid is plotted on a horlzontal
detgupiged Thhe detgrmpaged walag isgrotiedrope Yasticl apiarand. thozpmount of nucleic
i,0f.er u
ool HEPRAR SR TR Tttt R T3Pl ! SYBYBPEERRE if et A Fhknown
saniplic of enedobtas sutiietalaCR im)dﬂr tlersaofe dohéﬂtlarmautﬂ thefCt Value is
nuc) ei c ECId in the un eV|ce fo

deteprgeged B enhcs he gupt %ﬂatleﬁ %ﬁgg Sy o WCH% agid in " lnknown
sarf chni &’é%}‘?ce' i%r REI fifk H@t@cﬂi’(ﬁi RGeAerSIRBY_nGOITREE Mchnique is

ermal cycler, the sanple has to be anal yzed each
peltfytmﬂleei usmgor aenmoin cafemerawil tlermakeytcher stb b odrdpleyes ® lwi anlalyzed each

oy gRiERaPd TR e ol el wBisP GV ey fragupgof amplified

prefiRtiR lgeirate@PPhus, HaRthhighd MQueSPREddnvdinP6Rabsr. al so
a wdely enployed technique. In this technique, a

c onﬁblamtlt@twmmnmtl@vaé’ﬁ& inalsp gvidelyequnlonsd tedhmidquar In this
tecil{;'g%e a coﬁ‘xﬁggetl{o?‘ %glelcgb%fciﬁav?nﬁ eqlué ce% anrnggrg% Cﬁag f‘%le éarget nucleic
aciddspil@cd ond @epivgniahter] @rdodt reﬁﬁundtrﬁak srcadiet foa sample containing the

quantj fied, Depending on the amunt of the conpetltor
taraﬂauéietc agid @ b&dﬂ’é@lﬂﬁ?% sngpiligeon thaames ghthegompstitor nucleic
t I
ac@%ﬂéﬁ({ 'tlge?ra? gﬁglr%rparj{oﬁlg% tgg gﬁgflﬂ&% ?I‘g%ﬁ%gir%‘})% f}{% thIg%PnJcib‘?c acid to
theranodwait of theiachphidide grodust fileh epmipotdtdr nidaordidngdtsd, i deeermined.

poi nt where .the a unt of t I.fie uct from
ARG R VBT it b ZRUGCH BmdRE R bl geteic acid

whiltewARIdRY b&ontdi@ gAMb kid Lcburk 8LMUE tamfpllﬁ@l BRIBEL fkdiR Competitor
nucl ei c acid, represents the anmount of the target

nuglgiclagide repedsdnts et Mmuglh of mesargetahnle@wmd sAkhtkdwghi thsltgchnique is

necess e etitors for
rolRY Sl Gipe o) ErpR SRS PPRRH ity ppticates the
op¢a€6:2 InSadditRMOMR: hﬁb@ébléxﬁ ehaamH drhp | FRbiiON e ficfon6y NG target
of the target nucleic acid may differ fromthat of the

nu@@ﬁﬁétd may dibige fremcthaicafdhe ¢ampdtiggrnusicia atid-above, what

EI? gg‘l%dof HE a‘t{o%%: 6{;/1]1 \f GﬁJ geeaé({? e?elg{]\qel% Ql%ﬁﬂee %§ 1¥§xepenswe methods

uan el c acl

foﬁ cﬁfag‘&ﬁaﬁng hircleic aaﬁml aﬁd oﬁidNM@Ys,@Ea'ﬁﬂﬁplleNV ENTI ON The
present invention provides nethods and software
applications for quantifying a target in an

SUMPNEAR FQH{ Qﬁg?gﬁfu% Gol I ecting and processing

|n|t|a sl gna m t he experinental sanple and
at [Thaptestmtonsmanal @rcdfldm miatiodds sadpod ftsarc appladaniongfok qoawntifying a

tar. C ers articul,ar enbodi nments, e
targﬁ. i e T 35 e oy o3 et Pras s (e g lifrom the
HtATRAhAle 46H Y Radt@wH standdrdPBhER! saplc¥ %oﬁ’tﬁm%gt"l@rfown target
curve and at | east two standard control curves

copy nurpbatal Imm@gar@rnt@ﬂhmnts; mlite\/]@g)al mgnal(ﬁ@tatlapapable of bgelng plotted
as glrlﬂe)xpderlmen%a? curve ?e g r] I51tgrnoldal curve or other curve) and at least two standard
control curves (e.g., sigmoidal curves or other curves). In certain embodiments, the initial
signal data is processed with a threshold signal line to generate control and experimental
intersecting time values that can be further processed to generate log plot data comprising

coordinates for a log/log plot, or linear/log plot. In some embodiments, the log plot data
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signal data is processed with a threshold signal Iine
to generate control and experinental intersecting tine
wo adges3ishat can be further processed to gener Pt EUSDGS/075595
pl ot data conprising coordinates for a |og/log plot,
ma@Tbel pré@ssdd to geidr@t a slopeeqiRiodrthadhieoused WitietHeegp@iftntal time
dat amay he processed to _generate a sl ope equation that
valug o geAntiEetaraht eppyt pmlpst a%ther%atramerttalnsémpbﬂ ue to
gua r r I
ot eorkg EABAEn A PHDR in bR Br AR PRI R agantiying o
tarpetan anl espammdm@dl samoplequaptisihgi a)gpravidmpgptinitial signal data comprising

experi nt sanpl e conpri si.n rovi di ng
asgoR S 1 g@@ﬁfgpteggt aplgHiy PLiRG nai&%vaﬁ AR Fjcaplantal sample and
at 184 8&b 8Anddrd %oﬁ’tlréirsﬁﬂnbfe)( cQﬁtaﬁﬁr{geldoWnetﬁﬂg%Jt éfyrﬁm&& that are

experinental sanple and | east two standard control
dlf&ampl ebercorthaimiial glgnabdma tsauagdﬂe of)lptyngtptlnttei 8s Etttmdpelamental curve

he initial a dat is.ca

anb G R0 e BLG Be Gimeod ThaTb AN PO 4] rGPREDL G nii
sigh¥Ovahica Gidczce@ bl @) a EMEMRE slofd wherei@tHeRhRSKHM Gignal line is above

signal |ine haV|n 1) an initial signal value at tine
bagkgreunddev! png maermwetbh SkrPrEanpd cuiiisang twio pheorchelidbaaf lgast two
staﬂjiaga %Xntéérl%ﬁgvne a[%la%ﬁ %r&%&k % ﬁg nrﬁtlales Ilal 8&? b(ﬁ{h%rt}?r%?ﬁoﬁd ts1gnal
link wgafemﬁaat ekpeoiffchll intetsactiag tlawdvah)e aiaﬁcat: Gast thg stdhdard control
_initjal signal data and the threshold signal |ine tq
intgfseréingttEncayplesspel raeaseias et dfaseen Sﬁ?gld@rq%@nva | ngersggling time

{
Vaﬁ% %Igiztﬁg g M‘tgrrl %g@s?ﬁg t&ﬂfe}érgt% %éeﬂggat% tﬁ) lgt?%‘ha déaowg‘[)rlsmg coordinates
fort}olng/ﬂ(ng pllol’; oetiseatlogplot,ioftheviatersestimgndme keluksromsustthe keiwn target
rs to. enerate I | ot data conprisin o

COROBT B 9o B 1 194 Blgt it Soerais 89 Papgipn Bescribing o
resulifigl s[Hp% rfﬁ@&’éﬂerlgg blotBaty2|Hd&S tch?cre%lﬁ% P %xlké?ﬁﬂ%tatl Ht88Ecting time

copy nunbers; d) processing | og plot data to
valyemathethe slaps I:qlpl@oe trugdriconte algsantifisi hayget aopy nhmberyfos thepe

fit t t he 09 pl ot data; and e) processing the
eX%?B@?VHﬁWPB intersecting tinme value with the sl ope

equah b@Br &rAbERMeNB] Be PreliedihvdntiBal piodi & tm IRl of b[ﬁﬁlﬂﬁ%ing a
for the experlnental sanmpl e. In other enbodi ments, the

targetds ap expasyeantal é@fnphe@@mé@mﬁe%)tm@\éd@g, qaaner ipigriage eonfigured to
recs%gﬁltt ftn%g’gt?alrl] )dg‘?é paﬁ{dl 1{5%1”& ?AJL r itgrn s?o &?thel%ln a tar%et

user 1n COﬂ 0O recelv

quantifyinglsofwaralppdaitian, a&falda)ltta)lsrﬁlt@ﬁgmha ﬁlﬁflaISS)/@faE dath @ohn@e user
stored therein a target quantif software .
intgrbageite e %mpuaqtéymmt wat@m the tlﬁéﬂltstgéla | dnts pampraseyasspy signal level

det\%ﬁt‘ga af & 81 SR oPSRE 1ﬂt5‘fv§fs ‘ﬁ?aﬁ it ARITRHARE R 5 L%%Qt two

rein e initial signal data conprises assay s
stahéard Iconimleamphks aontainplg iknaiwint tyrgof cdpyrrmmhetﬁhwtairs difffeoamt, wherein

an exper i ment al le . and at | east t st andar
el B A s oF BTGP IAAG R A G ST CBD Ry Bt &vo standard
coﬁtﬁﬁtcuﬁfeﬁf cq 'p%c%ﬁs%’g the\MpRh Rl WS 1) ﬁfg’ét qetatidyihs s&ﬁpzﬁf@' ?phcatlon

bei ng [otted as an experl mental curve and at
sucth/tbatsthat?dgﬂf dlu@tdrfymgISO&wmeQ gengrafss eélersélodrgmgnﬁé ligie @nﬂhg i) an

inigglts?gnve\ﬁ aﬁue at 1r}1ea Y8 0 an th;eXhoqg slséof ¢ whersin T thresﬁold signal line is

above background level and intersects the experimental curve and two or more of the at
least two standard control curves; ii) processes the signal data and the threshold signal line
to generate an experimental intersecting time value and at least two standard control

intersecting time values; iii) processes the at least two standard control intersecting time
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such that the target quantifying software: i)

generates a threshold signal line having i) an initia
waetguabiisal ue at tinme zero, and ii) a threshol BCEHUSO$/075595
wherein the threshold signal |ine is above background

valuey &id thetindWh & 8@ Cbpy hit@b&X PEEdnRM Rig plotrdae @iﬂdprtsm@ d@brdinates
nmore of the at [east two standard control curves;

forsy loadegplet oRa ligpyag pPwhtof thiataryrsting s yalugs §‘i>f§‘1115a‘1he known target
t
coy, bGP TFORSodie FORAREC RN Honblletl JEHRdidH Moribing o

resultn% s\]/a;nlelfﬁsto thicilog plot dotessesy) tphacades ﬂ&assq)emmmntslt iated@ctng time
control intersecting tineval ues d the known target

va sp*g}thﬁh%lepg CqUETIgR HEBACES 6@111}1%@3 ed C@Bﬁﬁp@é?rn{g? th
exp@hdi1dh@plef or a log/log plot, or a linear/log plot,
of the intersecting tine val ues versus the known o
tar @efur&mpymhmm@ns the pyesprtovessies ptdveddsogstphe fordanatifying a

to.generate 0 equat.i on ribin ul tin )
g B an Frpr el o Relg SR S e PRt R ey signa
lev%l(ﬂﬁfpl{ﬁﬁﬁﬁyadf tirid RSt Fosh dn éﬁ?eﬂfﬁbﬂtﬁl Winiple hktBat3¢ARPEvo standard

equation to generate a quantified target copy number

cottel spmples gprtpinternaivndatgst @Dy Inyrrbgrst thetrare diblsaintea gencrate initial
mg‘ﬁﬁ?da‘?ar %? & Q&rgét%\ﬁg&sfg%%n@h%\% 33%1@%‘[? nec%‘f:iﬁét?rred 3 aﬂsatj)oééa/ss B initial

mgd@l\/da‘teem(géﬁéﬂa@wigiﬁl ti&ta del ecdapalsis aybshg pta)lttedi ayeﬂ exglerithental curve
Elurallty of tinme intervals from an_ experinenta
and gt vyt efandard serftol cupyestin rgaaffrateca&hqu Id sigapl lag having 1) an

imgI ’ ? lalld18e mmzéraregﬁtu %OLH%S Iﬁ}agéln%fshreashold signal line is

rent, to generate |n|t| S|g
ab(b\a:rlgaekgrquwch tandl yitergedofht wap@imagpli ouatel and twowof ngue efitht at least two

staaé&tr rcgﬁtgq %ugvllg,albgbﬁtoég%ftﬁ% g{]g%él (gq%%%aqcttg ggng{qﬂ s?gr?all %ne to generate
an %%Iﬁb?fdléﬁ@ﬂtlﬁkrse&fn‘éearﬁ‘@galﬁé aﬂ(?ﬁ%as{ MR SERRABEShtOP Rk cting time
curves; 1i) generate a threshold signal Iine having i)

valgps;iitn) mp@ss ghegih Edastvaiouseandardt dontro lzimtepsectamgltiiie alwes and the known

tark OB Bl S0 G S o ot BT RIE GoRliftiytor afSlok plot, or

lin6a 1Y€ p RN G NOIn i scIBRELIME vhiies drshsaBS knd WP tasge @3%' flumbers; v)
control curves; iii) Process the signal data an

pracissetse lﬂgdﬂ@,ﬁ dgiato gener@ ot doslgaesuation dgscialipe rirpHing slope fit to the

lo%tggf&aﬁf and gptrb&? Ml%l #ferﬁﬂ%ﬁ@bg g?s%?t{l/tigt ¢ S0 q@tﬁgh% §lope

rsec rocess

eqhidatio bywerat alqd@l{tﬁiedaﬁltgé‘odopbl mugbsefl ithtgexpeimental $a@8le; and ¢) a
and the known target copy nunbers to generate | og pl ot
CORIRYIST BSHHR Naiing St@@éﬁ]&?rﬁlétﬂé%taf%ﬁt qaaqtlé}glpg é@ftwr@tappl&atwn wherein

thd éoﬁﬁﬁﬁl kdr! Sgﬁe ch ri®ds doEutddtd L9 cb odERor.

target copy nunbers; v cess the
| og Ippaticdat anbmilglem;s;the pr@aerfthm@atlem pmvutm cdmpmler tmemgry device

a resulti slope fit to the. lo ot dat and v
hyipt St ivinch Bse! it iing: Aoiey S8 abp Rty fsherdn e tefaet,
quidigy®k @%W@ﬂ%bh@d@mh@s SRFBLAR0 %) %'f@d%‘éd i&ﬁtﬁl‘ﬂ sifgﬁilgﬁb to generate

nunber for the experinental sanple;
Slg@@‘rﬁé{ﬁ et is yapabdin mumlgﬁ@i @ohntdxememnnt@lhcelrveam@eqt Teast two

stagéjasr L f ﬁgp%g,];\tgl\{\%%ﬁﬁ@% @t&aﬁ,@%iﬂ)pa ar\q\%)%%)eri_:sg%%sg%y %ﬁgffﬁ lfeve'[ detected
at @f)@l@eﬂﬁ§ ef time intervals from an experimental sample and at least two standard control
samples containing known target copy numbers that are different; b) generate a threshold
signal line having 1) an initial signal value at time zero, and ii) a threshold slope; wherein

the threshold signal line is above background and intersects the experimental curve and two
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In particular enbodi ments, the present invention
provi des conputer nenory device having stored therein
wa@2d0angHEse quant i fyi ng software applicati on, WhPCEUR2008€75595
target quantifying software application is configured
or h@dre &) thpaOIRES $wo Biahdal centgialin@atd ptaregethesighdl datgnal the

data that is capable of being gli)lotted as. an
threshokt sigad dige togengetapyemerimeatal intgiseciing Hmeradlusomdraplcast two

stafitidrt %8ntré!l"1 Fs'eEh glﬁqaé Ddihé 2l i) gﬂogék@'uréj@[tl sF&&W%téxﬁﬁ?d control
assay S|gn etectéd at a plurality of tine
1nterrsec&mgain$e ‘f?aimem aad tmemmrgeabo@ammmrsamcgeadzratedag plot data

standard contr | es cont.ai ning kno tar
COMPFHBE §07] ﬁgl@teé & ioefes Bat OTL‘ CHTUOPIST @ et RiECRR e values

Vel%hgﬂlélknbbvﬁ @ar?&vdo?% nhl)ﬂb@t@ é)'ﬁr&ée@é the 1808t Yfth W%e%'ératté 5@10 e

zero, reshol d ‘sl ope; wherein the Threshol
eqmtlg»naleSdnbmg 4 wsalbog elopa ik tyr thehap Foddataitaed Hapoecss He GXperlrnental

ntal curve and twoor nore of the af.least two

im G BT T e B S e E o B eroFuffaf A Y number
foraRél ct@intdnt4sd1Rpld. signal line to generate an

experinmental intersecting tine value and at |east two

st aheleertrin @ﬁb@@ﬁletﬂﬁt e @%@mtnqumhﬁ’e preatidpsgnctedsof quenggying
tar%up[%n ah eé{ﬁ g%eﬁlttﬂg%%{%ﬁngoarpgrles %gxpos%%{lségﬁér n&ltgtll n%gle and at
leak O optantdasliodontro Dspip] &i t @ Imotetccacﬁtaﬁegsctfo@ras@yl wgéﬂe@ghe at least two

plot, or linear/log plot, of the intersecting t

stavﬁqrdégn%lrsgm o KRNtRINdAR I RIGEE copY By IR Bt @)fferent b) detecting

g; rat
o B SEESEEAIECbABIRHP oL PRTETIEN B O, B
saraplds,fand pif ot ésist thwoantexpd dicrenttall samiples, seetdim cthetassay 51gnal levels
value with the sIo uati.on to generat.e uantified .
ar ‘%‘?ﬁé‘id a&af&yplme& tigs 9‘6%&% STy St %ﬂiﬂqf@ |I}Pmla'dzmg the

raw @fghﬁ' (ﬁtaet@té%gétgfen{ Snor&ﬁl?zeﬁ%@ﬁ&ﬁﬁeﬂtﬂ\é?ghtal &l1a 1Y) Ql\ﬁhﬁlﬁ&ed standard
nmethods of quantifying a target in an experi msnta

cofertplgnal dadapnil silregnorapliexdpiotinmmy dan cqm)é signelntadle; Q)almrpb@smg the

noffifli S erBeiesit SuBafReghE BF Rormu-Af TPadl beuf e it o
gesdragdagithl aanihlis &PABIE S b@lﬁggﬁitt@d k§ OB fedin@@tal 6@RY¥ and at least
nunbers that are different ) detecti n}g assay signal
ol

two sigadasd corfral cuyvesr deepemingsitenst exsnhras! Hisignghlgncaraving an
1n1t1§las§énal YWy tquqgge(%o GRIL El%lesh%wgﬁe %&qn Jthe t regﬁol& gl?ﬁgll line is: 1)
WO assa

n erna e con roI

absteghahoineilietd maerrﬁaldigzte eohtesl vatuet h)elnmlrwcal thé yxptehntdntma curve; and
intervals to generate raw signal data; c) norpalizing

iy RETSeaty ep Gh A4k 18° olcy fup aiadar FORERL HIVCH g processing the

“HSHRBEL TRl BT R1e ) o SRLLER AP i

andlytecasd (W e stndrird netrol athtateectnh)g tpmmaém; gypr’omssimg itinedtilgsttwo

eéﬁﬁri ment.al si gnal datla%gﬁagﬁﬁ1 normal i zed standard |
St DRl RS s B2 AR R Ech SRy Hahery b senerate log
plooz @9@% tpﬁfsmg%baﬂuﬁlt&tﬂne@lo%ﬁo BloeW%bmag@ ot CHTYEinBR¢bcting

| east two standard control curves; det erm ni ng

tln@tvaﬂ@agﬁrsum‘életkmwg hake copyg mambisnk) mammgg e lpgiptat dhta to
d a threshol d slo ) .
et @i R R Tt ER G R Ry ol p8PSut and
processing the experimental intersecting time value with the slope equation to generate a
quantified target copy number for the experimental sample.
In other embodiments, the present invention provides methods of quantifying a

target in an experimental sample comprising: a) providing: 1) initial signal data comprising



10

15

20

25

30

above the normalized internal dye control value; ii)
intersects the experinental curve; and iii) intersects

wo emoos3isor e of the at | east two standard contPoOl/US2008/075595
curves; f) processing the signal data and the

asdab s@blokdel sle@oRl at & pRirdldy gEAfE ditervals fiotrpen cxfmindntal sample and
intersecting tine value and at | east two standard

at leaityve |Stanﬁ%rg ceRiEQlisgPics RRNGRIMsGIowd) targebeapy ST CEBatare

dlf{fé:f%ﬁt ﬁﬁ%ﬁ%&lﬁﬂ?@%ﬁ f‘ctlarté) c'a ‘tgér éﬁ?%ﬁ%glog%d;?se%o%bggpg?tal curve

andl att laast omg stasdand ccm:tm’l (dunfal; emdﬁlc) ka phurhloy/of deffqperatthrestrold signal lines

li near/ .pl.aot, o he intersecti.n me |.ues
cofuRSRe ) e *ﬁ%@ﬁﬁ%ﬂ@@\la@ At LB A HRnE S 2 t#rfsfb)@ tlaRg;Higrein cach of
thd ffsh@E sInBt iR bR JRVEBRRLATBdcR) Qlﬁﬁm?é}k&%s' B8 experimental curve
describing a resulting slope fit to the log plot data
andytvdo 01) mpremfehesatrigast tveo gxplard ertitod urives; &) sectismg the metial signal

I t h | t t t
G Br By DR SR R B REC AT SR T iy S time
valREDQEn RAPEstitFoe HtSrsedting tISRBE fbMABRbF MR dIFE AR shold signal
met hods of quantifying a target in an experinental
linggy @P@C@“émgrth% $tn@dar<éyormoémt@r serjngitimg velygsand ghegengivn target copy
nugll%&% t(? g?ﬁ) rét? Il({gg@gts C?Q{n gorr\%g% ofl tﬁé/ Enugaﬁl%% )S(g él?ti%ren%% %hg?shold signal lines,

whesdiptie leggloatiath eaﬁlpnﬁemOsltdamﬂ@rfdr £ Wl 169 blosaspines/log plot, of the
. containing known target copy nunbers that are
intgfiseqtBEdHRC valprs ey thedkopingtanget eapymambges: 8) precessingihelog plot

f I

dat% to Q%%%ag gir'étl to‘;i}g ol e%%ﬁ& 8&3}19&% %gfl%ﬁh Ir{@s;ultor%asfi;(;pes fit to

thedllog bt data, whereshakld o thg pélralityrod sese By sth:es hgs a fit ‘eaﬁue (e g an R?
nal | ue at t| zera, and

valyPh s e Rofesme i nst el o shibe e s MiihbERa ek of the
plADRY Sf 91%58 B4 1RBAs ﬂoegéﬁéraé’e”ﬂ%da%ﬁé@%?ée‘é cSREn @R rfmﬁ@ t@lerimental

curve and two or nore of e at least two standard
saroplat r ol curves; b) proceSS|ng the initial signal data

and.t he Iura of, t al lipes to o
gend? RFTECY %%Gﬁ%tﬁttﬁiﬂ B nGelPRgravi s frbifds of auantifying o
targétan d@eﬁp&@ﬁgnm lsath plle @b EPEiLIG Ga)tproE ding! 1 aSusédnteeReNcEifigured to
the different threshold s al lines; c) processing
receys i8itighdaiad datenandgh) 4 ngfééwte@ heying sipaed dercang targes

oV AAR RO BT P AEATLAL T BRIy 0 e e

intsifgRab the dﬂ)ﬁﬁ)utéMS?Stemnwhmnﬂ thg inilidtsigthal dut£ corpristesssay 51gnal level
coordi nates,. for .a | og /Io% plot, or linear/log plot,

detiepfad pha Blugality PRUME infervola Tiss R Brnsti@en il supRRAnd af lgest o
stafi @Y cam%ﬁﬁpleg)si)lﬁﬁﬁ’iﬂ%s@g@xgl F}‘é&ga %og)?l Rinft ds‘*ﬁ&tadr 81fferent wherein

generate a rality escri
thedigrah Hath ys @ﬁ)able stibting platcdpesn éxperﬂnmntaﬂl eutvo gnqb hblbast two standard

cogt?qt; rgg}évvgl ee[.‘é %Iaon e ?ﬁ?gg,h@ggg}n?]gda&i \l)ngtE e%rg‘%fgﬂ{?g; ying, B(g‘gyare application

sucﬂlr tﬁQﬁﬁ@ tanget et By R rsbﬁf@/ﬁlteai) geﬁ&%{é ﬁ%ldrﬁ‘l‘&ytdf AETEt WeSshold signal
at |east one of the pl'urality of slope equations

hnt:soeagb heviag & a lquiah SIgﬁal eydlupat tese zcmpyilm}m@rrestlold sldpe; wherein
arti ular nb dlne he ,

co B PRkl VR ot RS el Bl G TSt apeSerperimentl

curve and two or more of the at least two standard control curves; ii) processes the signal

data and the plurality of threshold signal lines to generate experimental intersecting time

values and standard control intersecting time values for each of the different threshold

signal lines; iii) processes the standard control intersecting time values and the known target
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target in an experinental sanple conprising: a)
providing; i) a user interface configured to receive
wo0 peovioad1sei gnal data, and ii) a conputer systepChas2008/075595
stored therein a target quantifying software
copPhrhbat toogencfsloR)pldtidansior édchg tHydutatityt df&ilff&ie@trtﬁfeshold signal
data fromthe user interface to the conputer syst
lingi atherain thedog plof datp camprisas caardinagesdpy ¢ @@§0&§§>&Wf§| 1511%1]/1055 plot,
of l[h%\{ﬁﬂersg@tﬁrﬁgt ii5d Vﬁhesavei%dértﬁé kil algg't ggp\&rﬂfrﬂe\@ I1 OJrB%es the log

an experi e and at st andar
plat datarto bersanp la@@rakmyt@ ishopa gqllmxom dassangmg aqﬁlplylmymfbesluﬂstlng slopes

that are different nal .data is cap
fit i (hp Aol bt VR S %@éb O e R
an tRmaﬁ'Je)’" Rda [vﬂ pfoRBsELthe € éfﬁﬁfentél)mt@fs@&ﬁr%sﬂrﬂgvélﬂ@s witl9akast one of
ta Wwth the target quantlfylng sof tware application
thesplcﬂahtyha“tslqmaqnarq;petto gererdte b yandifedftangat @py inpmber for the

ener tes a plurality of different threshold signal
XPSTRRE aéﬁﬁlﬂ Kaving i) an initial signal value at tinme

zer @n s@iéleinbadimchR B8 PRlsentShRMEon ®RisRyQaalhfe qluﬁllilﬁymg a
t hreshol d si gnal I'l nes are above background | eve

tarpeftie pg experimatad xpaplepempabingudhsedcaing combgwed Hodatecy fissay signal
levepg’[ gglulla?%ff’ (%f t IM\D 1n§ gﬁt{ogl agln%ﬁjteﬁ}éle%]gu : gxf'plef‘ 515(? ?t least two standard
coﬁthﬂ%ﬁrhpled csmt@mﬁig Hﬂomstaﬂget gpRaaibersakpeld Hﬁ’et@lt to generate initial
_intersecting tinme values and standard control .
signih s be ¢ trgetquARS iy ige S Rk anpdedioprcopfigurgdl fq: dheess the initial
I I
sighlf GROR dindla e} LOE Btk by L BPESREP|ch OF o8 bPBHRKhontel curve
and afrlg&stt cop ytandart eorgrdl cugyesien akecrhiog gjhuahtydﬁ’cchffémnt thmshold signal
| urali.t f. different. thresho
lin et B P %nda?/tﬁf gendap eé&ﬂﬁlﬁzgf@s B EiaPa Hg yherein
cad O thOhr&hBid si@fal Bndsi e %dde%cl@r@ﬁnd Qlfld {n@sccts the experimental
intersecting tine val ues versus the known target copy
curvgrabé 8o of m)bremfdb@ stslesst testhdprg carttrad aulaze$,01lg1ane¢sattl@ sgnal data

anf WPk ) iR T B s 5 SPfiteePinitl e e vatues

an@ahd04 c&ﬁ‘[ﬁ)l Phteiisdtinin®d vAl@SUbE é4d of (P FelRasthfeshbll signal lines;
val ue t(‘i*é g an R2 value); and v) processes the
wtaala

IV)erpress fﬁﬁ@éﬁ@é@ﬁ&@gﬁﬁg tirae yalugeandhe knewn fagged copy numbers
to g&%ragé oggjgot?(igl}fg 1%% eglcbfl Fthé u{%‘gpa%tf %ﬁfﬂﬁ%ﬂ? th?e%hgl%% rén%f ﬁne% wherein
theslapploe daﬂamoﬁtpmeesamfoaﬂnmfos a lddieg @ﬂ(&S@ﬂtneaﬂMg Mlatpsf the
provj des systenB for quantifying a target in an
interRpREER Wluesaitpve tfsﬂw&wnstmst COa?y YIS KPR i ipgglot data
v
to %é%ltega?%/ g ?Iur??cg %Y %lﬁb@ eaFllbﬁsrTE %étsg gn%:ldfﬁl?tk gtf}‘esgftln sﬂﬁ‘oes fit to the
logsplandaa, dviconh cadh cfahgpleslicpof @bsulting slkpoyins hdit gelue Qe) gy an R*
nunbers.that are differe erat

valga and B pASkesy B 6 BTy R oL DR s & %mﬁﬂ Blephetc o e

plARt iod eresqjoﬂecéquéﬂonﬁ &@g&ﬁa‘[@ h %uérﬁiffe'd%rg@ﬂ @@ hufBbAfol e
generate signal data is capable of being plotted

exwrmnt@w@plem Qla mmu@eramelathaif@ggtorw\khemmthd darget quantifying

sof P el oty e s sty e p$h6H and a

co%@t@ﬁbro\é@ds@ﬁ at tine zero, and ii) a threshold sl ope;

erein
In other embodiments, the present invention provides computer memory devices

having stored therein a target quantifying software application, wherein the target

quantifying software application is configured to: a) process initial signal data to generate
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each of the threshold signal Iines are above
background, and intersects the experinental curve and

wo emoos3isor e of the at | east two standard contPoOl/US2008/075595
curves; iii) process the signal data and the plurality

sig@hl dafe ahiglcapablgnteild pleged B MG EnteXReVd ARt &dast two
intersecting tine val ues and standard control

stapgigrd coRiEqlicyiyop Wiergia it ﬁlge%\lcd@taoqomnr@ewnéwéml level detected

at & Eﬁﬁﬁﬂf Bﬁtl&l% grﬁ@llvaislffb%‘? an b)y RS %HIBIQ @nd @1‘39& rt\go standard control
control 1 ntersecting tine ues and the known target

saraplpy ccbmalbmrgsknbm'ngmgetr@pg nhmbelplthnt ackadififefont; bg geieratts & hlrality of

luralit f dlffere t hreshol d.signal |in wher ei n
ditfoygn a@f@ %@elgﬂ%}t e RpheYIeg lb%rbrn&r%gkg &l el & tipGerpgnd i) a
thr@ilﬁid s18pc; WHARAE LA RD RhOfhresREIdsBial R RREH N 9a$)14g?@md and

val ues versus the known target copy nunbers;
nnpmaneﬁs<$p@ﬁh@gdpmumemdﬂaommngenef@metbaﬂnw0awndgd@bnﬁol

equat jons descri L ur f. re
cudpSaatER hEvnt g BFr Bl S Chislo sl i nerate
exlﬁﬂrﬁlﬁéﬂtdltlﬂ‘teﬁéctfn%&ﬁhé {Iaﬂﬂessdn@@ﬁﬁldmscoﬁtrf)l' 1hteYs'éEH@% {ife Falues for cach
R2 val ue); and vi) process the experinment
of thﬂdefferé@ft thrpghelfl signoldings: dlinreceas the stastlardenigs! intgesecting time
I nerake .
vl bR b kSl 0 BR o RENIBLS B € R TG B ToE sepor he phuraity
of difepdre thrashd | Cdigidal tiased whereis itstiegploadatd gomposss dobliatagdsifor a
the target quantifying software application, wherein

log/lee Pidnpiuinsrr/log MlAneicBerprrsReding Simsiitadics rgtrps (hedmgwa target copy
nuﬁl%@i@“é eﬂro&rsgﬁl%slggélot bdta 4 @eﬁ%?%‘r%ﬁ?%? slofmﬂ@ Lﬂﬂgﬁse(wscrlbmg a

I nveht’i'on provi conput evi ces

plstlay ed rdshiémeistopa fit & ‘gletlogrpllantlatﬁ,w/ltfgeiﬁ @ﬁ(thmfrthe plurahty of resulting
appjic whereipp the tar ua tware

slog @gﬁt ! Ic; i(€8c 61}3”36 @’ﬂp’@b a{ﬂS ))gebs's gke e]il jntersecting time

Val%b 9\%\' at ‘F'@a"staoﬂe(bfgl%‘ﬁﬁ?ath%%%@ﬂe éé]lﬁﬁt@oﬂsh@%eﬂe?atg an,la%tﬁaéaftarget
bei ng p otted as an exper]l nment curve and east

(mpwmumb@ﬁdawdecwﬂnn@mdcwmpbs wherein the initia

sig at a ri ses assa nal |ev a

o1 oFpeth SrbeRsh R Pe BSRY P Ph a Sl AR el uitfing o
tarS& TR bR cRANGindintd| 8@&Giplel dnsitsanday ekpooingfaflex RS sample and at

cont ai ni ng known target copy nunbers that are

leag thoestangard eontrgbyiandesee agupleis apid dsfecsfond@say ewberein the at least two
stahgirg%{)]l%]r&i s?u!ngfeglc Jlthﬂquélo%ct h Vol 991uh)beﬁr{hétryr% %I?I}G ent; b) detecting
signhal value'a P PPy At sfoﬁe,

i me Zero, resho

assaheip@hncedc fronf 1)tthee>tﬂma&hmll shnsplg na)l th¢ htriesst ave staixdavé control
background and i ntersects the experinental curve and
SIS G WY It e niSFIal € Foniinb SEVRIFY AV Ficrashay Signal levels

areg(%‘érté/cﬁe?i at E%el @ﬁlgllﬁgﬁoc‘ﬁ ttl'{?@llﬁérgﬂg ko %&eﬁat@ﬁq&f § lﬁhﬂa{r @I r}otrﬁﬁahzmg the

res ines to ¢ rat e experi nment
raw pigedlsiact torpgnératvei)almascd rdpataadarstinabddta,of) normalized standard

co | t?élgig%g %al %ah é1|1r5Ea} val u %edi; 1?1r p&? égg g(gq,‘ﬁrté)rllgllgglﬁlf fgf H) processing the

nofRNZE@ bxpMnen$g @fg‘n@lgdattd AR tYahyesa 2R sthh®irk BOWRI ts%'hgledata to
copy nunbers to dgenerate |og plot data for each of

gelpﬁr@tp aigrntalyda@ﬁf thei 1S feapabirt off reirasiplotter & agrexipetimpnets] cumfemeir en least

| ot rises c ina rea
oy PSR B s SRR € PRl B bt afere s e havine
an Yilli i8S eV AUS atl thfe K66WAd b MrB@lolCABYe, wherein each of the threshold
signal lines are: 1) above the normalized internal dye control value; ii) intersects the
experimental curve; and iii) intersects two or more of the at least two standard control

curves; f) processing the signal data and the plurality of threshold signal lines to generate an
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nunbers; e) process the log plot data to generate a
plurality of slope equations describing a plurality of
wo eanlosiing sl ope fit to the log plot data, wheper/msmagissIs
of the plurality of resulting slopes has a fit val ue
exf@ingental dteiS2ctingl tiig) valahghd starfafC@msrol fheerevcpiag kiffnladles for cach
intersecting tine value with at |east one of the

of Prehiiprerthispheld sipaaldinsat §)gwecosyng @Wesfaalfiérdasoatsalrﬂmerseéang time

r
Valzt:lg§r {th(%t}]lg g n%o ] eﬁtcg&‘;’ﬁ%ﬁl{}&r eS e%reir | nvgﬂJtl?tzt%[gll}rog Saclclj)rbf the plurality
of défeinad shredhotfliagtal fiyies gvhardlmth@éd) g plot data e(xmpm;dmnmalhnates for a

sanmpl e, conpr S|n 05|n an experi nment al
logdfog PIAt. greichr” t %‘ﬁég RiersHE SIMCSZHAS ¥ETspphe @awpé%rget copy
nuRBEd; BEl8&Ls5iRR tlf%sﬁ é‘}’)lot WhENS LB drtE adlurht et? ?@ equatlon describing
standard contFol sanples contalin known farge
a pivraditerog rtﬂu&tngas&@editftcb tredog pIOb)iatd,e&t/b@tmr@gclasﬁtay phxr@jrta lof resulting

l.e, ii) th :
slopg sy s "Bl R PR ArigPESITRAR b st legpecting
tinfeNR Il Bakbast e 60ME bﬁiral&%phlage cMaEbRI 1 deh&raRSS@Mntified target

signal levels are detected at the plurality of tine
copypwnieilfer the cyeaisncnta spaplesi gnal data; c) normali zi ng
th I '
Xeérﬁ Q\rlrﬁleéz %&P@&lm%ﬁlt athé 91% ggﬁ%r ? gl%ge ﬁ%lfa.tlg{l g%s {héﬁ)g%trﬁ& value of any of

theqﬂmtahql ofatginag ﬂaﬂsa’s Taothet d:ml)ocﬁmﬁﬁ)lﬁ,l’ﬂib preality of eiffeddnt threshold
dye. cont roI si gnal__val ue; Eﬁi processing the normalized
Slg@%d@feﬁ et et wyoghBereahihacshold stans! hepsiaii 2bleasiCaddhr-dl0 -
25COoMd Ol lO%Pgn% 06RL aallttﬂe ﬁ%l@ﬁﬁesﬂogf'@%lg@ﬂﬁ thi¥&oul Soe Ogenerated
capabl bei’ng pl otte as an exper| curve an
byatcohpagt).t wo st andard control curves; e) determning a
plurality of t reshol d si | i nes each .havin
i 5 9ty @‘?}B‘P S Roaha e JEPOS g GoTARAgeh In further
em%b@lafems%rﬁe@hcﬁ@gl%p% ﬂe@@tntef(ﬁ&%ﬂ%fli sfra,lgﬂg&lmé)l @Eﬁaﬁ"c@lar
i) above the normalized rnternal dye conttol "val
embpﬁlmmtseﬂwethlteshqldth elopx ;ﬁarqsmnt(wward skwmgdn@)u ii)
int?rse El b({l ts, 1 1? t. rlnlﬂ imental
cont 1 BITHEUALEEY° 5“%%8%&%?%@6 ﬁaéfg% C@R%I““%FB? a‘iede"tPﬁE ©

saRpldlidbdreyat&f withih@sb 150Skeestak of iR FoinQhgBARNAA an assay signal
anexperinmental intersecting tinme value and standard

levebistfpresl detasted fsane therypeiimentolaiagpde o widlein abputtfyescconds ... about

IOQ ts%cog{ise ntabBW 192%:'&%& q}dglr g&ajtbolu{ Pﬁ)SSGCQRdSF F SR derllx?ch td'ﬂﬁents the

ard contro me val'ues an

quiknidmd tirgegepy @me)elmmrtbeé@ehmegam earaple id gyeplat widliihabout 45
for each of the plurality of different threshold

migytghay leps fre th%l@? gihgn en éSSF% §igprideved at st dhfprteklram the
exﬁeﬁﬁﬁ&ftaﬂ %Eﬁg ?%g ithg éﬁdﬁg 5Rhifhtes O atols ?ﬁ%ﬂ&&; PLBbut 39fminutes

e Inters tine val ues versus t known tar get
moq:h)punaﬁﬁrmﬁnses) h)n mm:manbmigmeﬂlte, tho guamtuﬁibd thaget copy number in the

enerate a urallt sIo uatlon d crl
eXI%qrm%t% SR i B B R § ARt Gt p Py fesrom the
timMNGE&I dh aﬁmlgﬁal Isff?rspde%c@éd ﬁaﬁn@ﬁe éx%éﬁhl%htﬁgsa%ﬁﬂ@es has

a fit valué (e. val ue) d i) processing the '
ex pémr pareg) cmbOdlnmeﬁsstél@ tassrag Stglnﬁlelevdllwewaterd lat 2 heddeit apidaletection

sl p TR g SRy R aeH iR i Ry R A masive

cle8ddelasay. In further embodiments, the nucleic acid detection assay is performed, or

configured to perform, under isothermal conditions. In particular embodiments, the target
comprises a nucleic acid sequence. In additional embodiments, the nucleic acid sequence

comprises an RNA or DNA sequence. In other embodiments, the nucleic acid sequence
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In sonme enbodi nents, the at | east one sl ope equation
has the best fit value of any of the plurality of
wo ealosiing sl opes. I n other enbodi nents, the pbPoT/@b200§/075595

of different threshold signal lines is at |east two
coﬂpﬁﬁ@fa&ﬁicrd RI\B’S&OleN&I @qaéncbl ﬂlﬁ§0n(1@er@b0d1ﬂ1bnﬂs E1as hssay signal level
1000 ... 10,00

is %ﬂnpra@qdé%%er@r%m éafh@héérﬁ& ar eﬁﬁh@plqcuﬁé’@%@@ agsBY) (edg peapable of
ge%&ﬁ{gda]? \g@?f nﬂlectﬁﬁpc‘éh%%% el (FEChALN enbodiments, the

Ope 1s zero (hori zont al line). In further
enbdd cereat spbodimentsy ths Iphiraitglod pemeiistenadpadre vgu(adkyvmpmddime
. slo

i ne) parti cul ar enbodi
mt?ﬁ‘(ﬁ@&r 8 SVWéﬁ‘@an PELY Pisgeond &pmﬁ’ﬁ&’@&%ﬁﬁ% -eKgy mipgte ... every
5 1R £ Uh 3%h e RRBHHRALS thetﬂﬁ?raﬂﬂﬂladfttﬂrﬁe RS S%hp I%QQXthleast 5 time

nunber 1n the experimental sanple is generated Wt
inteyelst(c.£50t et GndES 0r23.e$8 .f 1Q. 1208 .t B .. vh(Hn. £ﬁOasis%QD .5000

. si.gnal .leyel is fir etected fromth expen
s e (Gperfitbt oGS b ST HT R soconas
secenisme embadiMiehts 1AS afREAN S She targe®in MBRKperidéhtal sample is
seconds). In sone enbodi nents, the quantified targe
g[pg@ contain

unksspyyn. nlarsaticulas cothediangpés theeatleast tyarapindaidcogtnkse
o R R Y URR, Bopd S59 AIQT bl 5 YASRN: o 5.

thegxqifen bYRTU- Edld s amofoed (.e208fold W 30afond abitfold moruices). .In.other
about 15 mn .. about 30 mnutes ... or about

45
emppeipeass) thejag 1e@étrtwa| standidsan reheplesirempiian 2 tg | @ystandard control

A r ijp the exper,
s S ieen ot 2 m Wt be ang ARa LT RIStk
f r ofim tdreain énr[bodnmentsaa‘t lees s, shrgadburn, er fbresixpdemeanthleshmples are
I n some enbodi nts

0 er.i men sanpl e
ass&%‘%‘g%?g%t?a% AR ophsyam P@l Shematint ﬁﬁpe&rrmgf SHRPIEn g ermployed and

thelaht L otte @ﬁ&%ysfuﬁyq&me&e@ém AdiRf oy diftr b ehember from
aci d detection assay conprises an | nvasi ve cl eavage

cacisathgr. byl 3t or § les (egbtdidysamns, rangreofribe methodasllaivs experimental

det ect SS i S erfor conf ur d.to

s S ey ek REY mafDES et rREd BEED1 Doul ar
enboglidma tbodiRRnis 2the @lre SHOTEDSi S $ind uﬂei@&cﬁé the@&pd&timental curve
sequence I n addit i onal embodi nents, the nucleic acid

and By eheerccditht #tdeast trp spolast cqmyal §eq9e@f@élneahp@flﬁe pf these
cul%re@ Oﬂll %&?&r eﬁ‘xméﬁ%hjs ésg Itl%e 1%& a? fl%ﬁﬁl%ﬁgl %ﬁ]ﬁﬁgg ﬁoﬁaﬁzedhmgnal data

(e. gs ﬁ@mﬁllzgdlaltoﬂnet\i@illylt@ @e@@y@ﬁ@ﬂl Ryidiagpleoice configured to norrnahze
car bohy drate or small -no| ecul e detection assay.(e
thec%@% P’é by ivifling theestiy sigapls byvks signghdrany ap 1%%{}%alb%gnal rtrol

sarﬁiﬂg d,dliRioRa éfﬁ%%lmeﬂt? tﬁrTefntlt?eil Ri ‘?15"0(9.1% Iscorlrlcﬂ}%es assay signal

|tyo tine intervals are regua y space
lewehﬂeﬁmlal & a(pslulghty af\tang/ insareds tom. an ieteenay s@nsle:@ntrdbsample In

ver .. seconads ... .ever m nut e ever 5. .
fuieh GRbSS e, DR LB e SHE I GrEP 1 g gl
coﬂltfﬁl%ﬁl’{lﬁiesor%ﬂ@ 'iﬂt@@ﬁl @%nall B&titol §arhbl€e intervals (e.g.
| east : 00 ... 200 ... 400

Il@g@“[lcular @Obpdlmenti,o:b@ slope eqmu@gn is generated using linear regression.
In other embodiments, the slope is a best-fit slope.

In some embodiments, the initial signal data further comprises assay signal level
detected at the plurality of time intervals from at least one additional experimental sample.

In other embodiments, the processing in any, all, or some of the steps is performed by a

computer, or in part by a computer (e.g., by the processor of a computer). In particular
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time intervals). In particular enbodinents, the tiner

intervals are every 5 to 30 seconds. In sone
wenmomsimant s, the anount of the target in the PCT/US2008/075595

experimental sanple is unknown. In particul ar

enbodi nents, the at |east two standard control sanples

contain known target copy nunbers that differ from

each other by a factor of at |east about ten (e.g.,

%3’%¥ 5‘?’{{1; Ihee grog%@?g']gl;)a{ng laﬁj or 5081F ofﬁl&];sg!ysqs ;ie'ffora{fze% -ét];lgalstdin part, manually.

enbode wmntrsbodmhgs e pieeatsuvemmmstxm shaterds foodidplapihg eenpteiss

g,qa;mnaoég, of afs|9%JQQer§&§H@ﬂ§Q%§%£tglsys&ﬁa%nﬁgssto?erd RS target

Sfiesioiisprision s R LS copetsr TR RP R BP AT o a1d 2
togq@tr ptopgasor, ik vdhereinftipiarget @rntiforgsofbyeyrds donfiguted ko geaemsd wput
@guﬁs ansfyed ifiaaed Jaﬁq;;nsmg B sQdeh &m gma %dd.gaﬁﬂ s outgwlezdnph&l the

eri ntal are e é ese sa
'aﬁg e @%%’f‘ﬁ?f?g'}p a‘a‘o\ {7t Viend °é iestliis B P ipnsdsimpt aFﬁ”lé%'Y on the
scrzer; @d ywhereimihe putfut emitecoipriet ihefirstigyptdplotiing signal Gvel txgrs wherein the

ﬁr?t ggxph co]lnpr%d:J Xf‘ﬁ ligasq twWoRkM& stfed Mh%mﬂﬁ}eﬁ‘ Qgﬁar@ Lclngg\@amples and B) a
sanples with greatly different cop

ﬁ]gr i ment al (y

W rignaf lipe fhat '%fgfgeagé &g a‘t'fj"@‘é‘t’%%'F"fs a‘ldﬁ“ least e é‘l‘r‘fi&aﬁ%‘é}ﬂ‘s
txhemteml eaipr); dndsil) g se@bdndlgrapleplottirigaigsad Ovestinid) @hegete detrmd) gradh
&)H)E)P{s@s aq'&qmﬁé’%pg Fie tm%ogts dtetg'ﬁun@é byI thedee tloEWerg Ihgnxﬁe@i(ogi sngnal line

control curves at a |inear portion of these curves.
Paherire HPRl i EIFEH UF TSV PRE i nitial signal data
c onp i meisula embrelinene theugin adsuld dirther c@upifise; iiif @ plaraHibpta@ dwherein the

Mé (9{;“% brg\ﬂliels Xwg}él r@ﬁes@rﬁaﬁxgﬁ/of%pgﬁﬁ'ly of s%zf}ak les q’ﬁ'l\él!e%%t least a portlon of

configured to normalize the si di vi
HERUYDIf gARfeaveliycomprise e Q‘ﬁﬁi’"zfdrs aéi’rf"'i“ﬁ’l Sé‘F“H‘!iSI I%?egﬂm
aobdinants, tianpuedsultd firttackdmpriseaalatisgesB aokharebixSwhetelnahe statistics
§uﬂlmt1r?' @éx c§r|n;9r§élat lngy dhe gfqﬂettaﬁ)(vmg O/{FQH lnﬁt@l%lgﬁﬁ Sa¥e 5! t%Lshold signal

| evel detected at a plurality time 1ntervals from
' B Aol slogs bt ‘hfeﬁ’ﬁ'tdﬁ'é?a‘ %’ﬁrﬂ!& Fé“““m“f‘aluﬁ%fé’f" the normalized
santrathon®hdaspled he initial signal data is nornalized
based on the |nternal signal control sanple or other

i nt ernal chg'r control sanple. In particular
RENS ST HEONQF THREIGYRESe equation is generated using

| i nediigure ghoessilchart ¢f oo dyaiplagyndmioldimenn fos imptehentiag P @eth@ls and

s%ﬂ»bﬁéatpprchttonédf%?resemn\é%ﬁ enbodi ments, the initial
her conprises assay signal |evel

gn
det eEEWE2 v Wémiwrsm fi3ja fggm 34D fme i RER ()  peeom iy from a
phedist of egara clebirdlisoidds, raxip emhmnwnsd difgegenyhrget cdpy n@bR&I Figures 2A,

2%""919 Ik RO e £t Hﬁe H{e;%?? §é B&uéeﬁnaﬂé’ and¥F showQfata %J? "J}%e Bfervals 30-

esteS|sger orne n? er or 1n
BB 6 g 3 onpy e e GRSOaY- T ST, e o

tineeridtércalsl 8841 Ay bigaes PN LIS, and Hshpw daefostinrgnterlaln§-145aFikyres@P, 2Q,
ad E@shg déti‘fgr tﬁtﬁeqlggi'vdlssl 49 ?’{4f ﬁgﬂ&% Z%t anli @@%wldaa R)?'{lrhe intervals 175-

nmanua I n sone enb resent 1 nvention
98 &ﬁuaézv 8Ystd R S*r%vrdafa if°§ prapiergs %ﬂf}tzg%xﬁndrFé%‘[fF $% 2Z,and 2AA show

dafaMatkihanesusbiz-2am a single screen conprising; a) a

c OIprIg £3 ﬁ%% Fﬂun?ev s&gal d 050%9245 Uﬁg lﬁjjn'alg(ltl & tmtervals) from three

quantirtyrn twar e I catlon, erein e conputer
e§gﬁ§tnérml @mﬂgf (B4 24, E‘éﬁﬁu @Pre %lsmrvydagrfef tlgle mtervals 1-44, Fxgure 3B shows

data for time intervals 45-90, Figure 3C shows data for time intervals 91-136, Figure 3D shows data for
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conput er processor, and wherein the target quantifying

software is configured to generate output results; and
wd00a/08866 i nterface conprising a screen confi BOT/@82008075595

di splay the output results fromthe target quantifying

software application, wherein the output results are

di spl ayed sinmul taneously on the screen, and wherein

t he output results conpri se: |) a f| rst graph plotting

0 rein th raph._conprises
ol e EE P eyl P S B fons aus
éoohmmtlervéaﬁﬁﬂé% and B) a threshold signal line that
i nt erﬁg%?eﬁ%hdv@ @uraets odnB384 frctn“ﬂbrrﬁélﬁ&éﬂ%@na( apd F%(lre l4g§1§)tws 49 Curves

curve a riment al

R G G £ ST s~ e 4Rl oy senrt
Qm@ndorgarha@hxwompnal sgeldatar esul ting slope fit to data

p0| ntﬁgu@%k@ﬁd@s @@@s Q%ertlt@@frdnp&ﬂ{dh% ek %onttljal%lgtnn %ﬁ?@ﬂl & added

n gra i ntersects the at | east
%%fe @a«gvé ne (iR ﬁw“ﬁé'f‘{“?’ "’ilr"‘eé ﬁ’%&éﬁ“ﬁéﬁf’é"wsf‘ﬁé“ &eeige from
exesinichtel sieval tdvewitheo Adued threshold sigral léne Hratnes dh@ipdngy line).

V\'h er Q"igﬂre% Iglﬁ)wp LtQ'Idﬁ'd %nﬁ&llwsegrngﬁhgﬁaﬁxeﬁn }{ loﬁ)l@lplot of time value,s versus
resentatio uralit I'l's, wherein

% gt = cu Spmbersant & °8ﬁ86 slgpfy %q“ﬁi%)rfﬁf% “Walbﬂs °8 ﬁ'ﬁtﬂg/é%\}aéﬂt | s
conprFigse 7tlives moreamihpz Ban Btaaipld ardipleiaptoupht realiiiogs. targen
ﬁiﬁﬁt%g@o@v&mgﬁlﬁﬁﬂﬁ %clu&nﬁke e Hg%h El&%ﬁg s‘ig?xal Ué’r'i:ﬁ@ cwth a threshold

Coan@e:_ tatistics summary wher ei n
LAt e P ittt 55KV EIHD F"IC%"6§"‘BR Plqtingsiens ﬁ\efr mﬂe (Phlog-log

$agih)| vohweiemghe s¢kpndegnaph paniprises a @bujting klopedik wdaté paintd de@rmined by where the
iR ngllladhn% |ogm§hrsJ érz{ﬂﬁ mte@ctsathet (.Jalrvgssglgll H ﬁllatg Ggpliy%?ovg Kkﬁhe dye and

t hr ine; or C) nunerical values Tromt

e
??B‘F‘ﬁgﬁ% 2%@?@3'3??& st G e Mellshofstca samplsesRl PTI ON OF
THE FlsGeREBow tigpsarae stregisbats Bigukd vycephar flata0disp@ @ shown and the
tﬁx)éﬁlglg kl@ﬁay lirfe @Mn%gh@ﬂgvei @Qllmrésﬂgd E Qﬁl lﬁ@ Llllc?l%g r?qu leads

sof twar e aF%BI cations of present 1 nvention I gur
% the BYRNR ST T PERE @T‘ﬁﬁ’éﬁ““‘ﬁ%’i‘%"ef rom 249 tine interval s
( 11Fgeedsaws iht @my sdre) stora Rigareys, excapt myhrﬁﬁolcsil@ﬁldaésdre shown,

&r@&tgt%&laté @J(melsﬁ%g sroHs@ sllxom/n Q‘MP&W sﬁi@t Ks carW;e S ttl; ﬁhg ﬂ) the upper right
ures 2A, and 2 ata

o] ers. B,
{nlerrré %treéw% s?pef hylg%lffgreﬁ&r éaéue? [Bn cevZEn eralwdmﬁfgs §Hwhooses
tdaie@efrmlmtglsm withttgrhightssR?30me. 58, Fi gures 2G 2H, and 2
1ls h@ A28 @mf/sque sﬁhcﬂs@reb%ﬁ@ﬂ%@ @g(céa?thatﬁﬁegﬂgsﬁéd ggnal I%Khas a

and 2l sho ata for tinme inftervals - Fi gures
'Em‘”%kfwngﬁgs %@e M et thippesttivhiiore meéSF%ﬁ"st g efmfaéwwn
Wsiing @ negstiv2 Flope2i@heraing a 2R ddpo (hodlabtal) hesholdisigea! linkt gharadsa different
ﬂz%luelmch Gh GL6R re%% otl?e-erz Rk 2U show data for timne
nte val s &f gures 2V, 2W and 2X show dat a
PBIe P FRECY f‘é‘f"{}%{? g‘e?tﬁﬁesﬁ’:%'?e and Figures 2Y, 2Z, and
2AA Sigow! dshbvves thearmd screen shavheFiglad & ex2@Btha 4. slopd c@lﬂfeﬁ’xréﬁhold signal
R R SRR 5P e BRI SR b B Beoe
R84, E4, and F4). F| gure 3A shows data for tine
interval s 1-44, Figure 3B shows data for tine
intervals 45-90, Figure 3C shows data for tine
intervals 91-136, Figure 3D shows data fortine
intervals 137-182, and Figure 3E shows data for tine
interval s 183-228, and Figure 3F shows data
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for tinme intervals 229-249. Figure 4 shows curves
generated fromnormalized signal data. Figure 4A shows
w0 b@9oossises generated fromthe normalized stanBer/ds2008/075595
control signal data, and Figure 4B shows the curves
gen@idaire 2 ki thb sart®©§dtedn shetlaseXpeicisesdept thal @Red different
data, Figure 5A shows curves generated from normalized .
slopingribEesiepld sighrlofaluss grrathowas dong MithafveadaaUtingylergiosagh of which
ha%%gﬁ*%lreﬂt RA€ N 35 1’ cg%'aéan bl §cké%ﬁ)sho1ﬁﬁgstﬁ't&ufo? example,
shows curves generate rom experi nental signal
thedsebi@h wotnputen safdded cahpatdrol oy syigpalanki(ag., (lehusamals as ndllions) of

.horizontal line). Figure 6 shows standard contro] .
diff ﬁiﬁ?“érﬂ%ré%l%qlﬁiﬁgtotqfnﬁiéh?/ ibat geRerates S ey ips glpp%w@itﬁf‘ehlghest R’
vaM@ibu&ed 86S WS mofd @81, A9BY tHRUAPSIon@nd a sl ope (and

sl ope equation) fit to the values on the |og/log plot.
Figure 7 shows a screen shot, from Exanple 2,

[ ' [ roma target quantifying
D@M@@&&“&%Wﬁ&ﬂﬁf’% ng: i) a first graph _
pl otrthi PeesshtdRdintioN Providd¥Bndthddd add kbft@ e abpligkigRdtor ljuiRifying a
that intersects nost of the curves; ii) a second (Pragh .
ata from the

targ¢tan e aypesinganédl sguple byiceeqting aad peegehsorg Wil signal

[ S I ri r [ £ | o
ox G 08B PO R L0 B S A OR s
copy guraberb.i epapticulfrenfbiodihergy, alphinitiall eipsglctas ik bepadbly dfdRing plotted
and iiji) a_ plate display shomﬁng the dye and content .
as pip Cxperimeatah Cva g at loas Ave Mendrd semral shrvise Insgerigm ceaadiments,
. 4. -Fi . .
Y ol CL AR BN AR SRR an
expdrmesing litesging tirhé neuéssthatoambe dtrtler praghesed keg@ierate log plot data
Set.t.ing the threshold signal |ine at a higher |eve
CoNgH8s gﬁorﬂmtea é?f&h'ggﬁ%p F 05 rerfd el (QRofrgHe iy o some
emfbB&itldntsNtheIb PRt dith chrolQVRI th REn S AT skfpc@§hatRAQhat can be
as Figures 8, except two threshold signal l'ines are

usshwith thewhpetimgaaletirat sglue woquast i taigeycalyopesbes frothn espatanental
b | side. As can be seen in the panel in the upper

Sarpﬁaht hand corner, the two resulting slopes have
different R2 values. In certain enbodi nents, a user
chooses to use the resulting slope with the highest R2

L val ¥xemplayyrEarget Seqnence Quantifieation Methogls and Apicgtipes

S,  JIRGE! AR B SR P LB o

quinegadiiv exsdriomatdl Biraplseadisg ahdlciofacidrietectiow 8Samhmdmethods that
Usi ng_ a nglgat ive.slope, rather than a zero sl ope
thessh

em@f,ﬂyrq )Slg:nﬁ]r iRgandg @g@%plo‘[ g%@yat@eﬁq@p&a@garg control curves. In
g1 AR Tt MR PR SOIREY RALOp RIS i
comad dea tifait gar ee fitl usihgwdodahecdslanmar swdean ositeotmadsl, ko fjutoe curve

8, hat. t he sl ope of the threshol i gnal val ye
(e a b TR Rl s O FlsSie g e Rpexehity steps
in Pigﬁfet ?E’r_te@séi‘itJe@Beﬂokxﬁear basi s rather than |og-I 09

basis. Figure 12 shows the sane screen shot as Figure

8, except that seven different
Figure 1: Step 1
In Step 1 of Figure 1, a nucleic acid detection assay is employed to detect a target
sequence in both experimental and control samples. The nucleic acid detection assay
generates a signal when the target is detected which can be measured over time. The

nucleic acid detection assay (e.g., INVADER detection assay) employed is also one that can
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sl oping threshold signal values are shown, along with

seven resulting sl opes, each of which has a different
woeR2009mB3166 whi ch can be conpared. This screen shOL/US2008/075595

illustrates, for exanple, the search conputer software
gel@‘eﬁﬁte pefaforemify that yaibe fibgy devdie g tdabsidilds stmoidal-like curve).

mllions) of different thresholds to.find the one that

In gitdn amb%dlfrﬁawr B8 puelpigeid doeetian essay heruRiugH@sipothermal conditions.

TR R ol R Py e R P B o or durine

deticotuent A davipe m\ﬂnqa@eﬂ&b Idetrdst taa sigadfthavas gemmnéd @at.j aodeyice
for quanti in an experlrrental le by .
ORI TF@J éﬁﬂf%fﬁréé %@er}tmgtn@@m gy aalasalalakeé) Pl is set o
deRUPRHI BERRY tle SAHIPhE 2R0Hs AfnepBRRS intddbh SIANldaL 4, 5\%@ 5 Qbconds,
sanpl es contai hi ng known tar get copy nunbers.
evgarliscednds, eemb'oiﬂ sreonds, ot dveryi minvit@! si gnal dat a is

C20301 P LI o SPUBL L Bha AHE R

kn&im @Hl'oﬁﬁt@ oS thelth@el Rubdmb. & &italin SAbRINSnHRIRELEHEH oVinti Ren
a threshold signal line to generate control and

CO]@féﬁéﬁmni@ﬁ eegl enerads deefieraglyt inmtandaid vestrelrampteawithao target is also
1nclﬁjc{eE13 %E] X 15@5(? %61%3 t%? Qa%@&tc% 3'1 89m8%>r 1% tlge %t%a%?&? r%z Qagnples

I near

rar@leﬂfrbﬁf hlmlded); to hlﬁthﬁHTEn@KmOéb tﬁ&febaweéﬂn ePﬂe%amjr ahe d@ttﬂ)l samples
be processed to generate a sl ope equation that can

dlfff‘é ﬁ%@@a%qth?rtbﬁé‘b@%ﬁeﬁaﬂﬁéﬁftﬁp tinme value to quant ify
tar %Forﬁ@%b&ﬂfﬁ%ﬁ é%h%?ﬁle&maﬁﬂd%ﬂ{raf mt}ﬁ acogﬁs&)onding

Exenplary Tar get equence antificatio

intéyopl dyeatontolssakipluwbich cohtins tiansameg(ophlanuy thensaod) et cm[fy number
ow t ar get % ences .can be quantified én ex
Qpiﬁ‘g K

eri
as rFBP%%l U8 MU PN g POMPRICBERSCHH RGO g RO SRS Rlcteic
acﬁ%ie’fbegén as!a@;t RrRLa e%ﬂolaﬁﬁan@me@aq,@aidaid Q& tr8Nindle with no

og/l og plot generated fromstandard control curves.
targﬁ i binplogsd rploarcspoadingditeant dyd ¢ratiolisineple issedsodemployed with no
ctio a ne that can rat mecour.se
tary PRCREPOE IR i S crhRl s e SR S YR B B used in the
staBflar@lcBb@tol¥RsBles. G‘énérlaﬂy,ttﬁ’e itdrhd\ e @%t%l,sambl\éé\ﬁ&ﬁ?e to measure

det ecti on assay or other cleav ge based asi@é The
ba@@@@@d@#@a genegatechay the nEplgigrasidideipctiogasseyi HelEic BEVARER assay is

emp %Léé,f’foil‘exa S@% tﬂ'e n@en?«lll%gr %g@t%ol':g&?feg {n]ag l?clﬂﬂg :n@{/%l?ﬁ{ d

Ion a ar ge

olig@dictsoaee, bt btﬂt dsbneaqp elid prebd alligoan ol ectidy, a@lea&amﬂxﬁs}me Jdied a FRET
nucl ei.c acid detectiagn ass% generates a signal when

cagspiie hinkedde ajdye detcsent é@nmie c élawe SENARE SOpEQ sapptes. T certain
em%bgﬁlen?sh Suﬁlf&%{eg 04 ea@c‘ﬁ' i o rle Ebn%is?a)fn 185 $hd cabNYARERternal

et ecti on assay enp oye SO one that cangenerate
dyel adn&rotb\mnplbs are chipddyedarn b@*taim ernbmdimemsr asecprd mutgrnal housekeeping
%I’TDI dal el Si gmo 1da| li ke uer)[.. : :
type stquence 1s detected o allow, for example, relative quantification.

The target sequence that is detected can be any target sequence desired, including,
for example, micro RNAs, siRNA sequences, DNA sequences, viral sequences, or other
pathogen related sequences. In certain embodiments, the target sequence is a cancer related
gene, or a viral sequence such as HCV, HPV, or HIV. The dyes, or other labels employed,
can be any suitable dye or label including, for example, FAM, Yakima yellow internal

normalizing dye, Cy3, CyS5, and other dyes known in the art.
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In certain enbodi nents, the nucleic acid detection
assay is run under isothermal conditions. The
wez@ensimeant al and standard control sanpl es nayPOEURIORS/075595
anplified prior to or during detection. A device is
enpl oyed to detect the signal that is generated (e.g
a device configured to read and record a fl uorescent
signal in nmultiple sanples). The device is set to
det l@quﬁ grd the signal at various tine points in
eac anpl ?@ , every 5 seconds, every 10 seconds,
eveﬂygﬁ&nﬂeﬁd&ﬂeyﬂmnw@d@nmembmatbymeﬂmtmemstthmcﬁnonndﬁh@

st.an a d control, s re enpl oye each cont ai ni ng
thegignal R : S ROV ﬁ%@#ﬁg Breure, 5@&@ dsiggalsifan be p faitiéd by

divi§ihk %erklgr{y@ AdhIRE L BndRE LW sﬁﬂ‘@le@‘ BRd E8RrieRAtal @mples with the
sanpl es are enployed. Preferably, a standard contro

cogespphdngisighalfoorh drageteriad du¢ sentiohsdroplesl. Ifithe weutts arc obtained on a

nbodi ts, t t i th
oG PP St prhd e S O orti i R ChOF 11 PERSE g o
ad¥iBbhe Hrd RN IBPR tAERRary IS 6bt@mafdrMalitddec@t OAk e§§rﬂ?lle%$normahzed
differ fromeach other by about a factor often

resgiisrior stepoerdreentrel, samatas ipfhommendiigie 3r ahdemsteranpadpoagalized
[ ontrol sanple which
resuRS‘ {o"% e%@ér rﬁé&ﬁ%%&]%s 1§‘§h§w%% tpﬁ%l?sgne) target | copy
nunber as the control sanple, but is mssing a
component necessary for operation of the nucleic acid
det &dgurgd: ¥eByY. I n certai n enbodi nents where a
st apg @érgan? 9&55811161?1@%}3 }%éll}e&] Qtah g%&nt ol aﬁg'@%fé%dentﬁ samples
correspondi ng 1 nterha 8ye contro sanp els
areepipttal@danKt Y grephtima gghal Vref einabdynnet.he i nt ernal dye
control sanple enploys a different dye than used in
the standard control sanples. Generally, the interna
dye rale qouygﬁqples serve to neasure background signa
generated by the nucleic acid detection assay. If the
| NVADERoas@ayd stendarp lcoyteal ,andl oxpaaantd] eampleessignatsern dien fit to a
e control sa es _m ack.t he | NVADER
St RySRder BurPae Bae v hSdishl SR o . for example, about 50
WG‘H' Kn@VAURAtBShAtda] ecﬁla%@fﬂd@tscﬁn B Z¥EEfor Sih urfdsE) Preferably, this
cassette linked to a dye different fromthe dye in the
fungtign dfepafosmad Pye cemppice Brogram eeifteares tlorgsaerpipestels curves. In certain
t ndar
enfB S Eutonae baPlobd Bl FERER Soiptl ol BOTR 3 88
gethemate elid c&ir{?e eviilledh oiet sSmbadiseagrglindihesinahtidnol eﬁipﬁgzpﬂ N@ne
pe sequence is detected . to allow for exanp

eX%relplstoi g el 318 40 # SWVe hiboparip fguse Uit @etSF?éfiaqucontrol
cudgl F(Eogxﬁﬁmqq 8 AZ tf-@&%hn%ﬁfw EIEs Qﬁ%&}n if qL‘q ure 4B.

I nc or exanple, mcro RNAs, siIR uences,
DNA sequences viral sequences, or other pathogen

rel at ed ¢ es. In certain enbodi nents, the target
seqldste I ancer rel ated gene, or a viral sequence

suc ITh@1§ 1ﬁ%alﬁ|@?ﬁbo&ihlehll Mvhiltt ¥&SsarPn &hb&mboaRASs) a method
enpl oyed
is employed to dlstlngulsh the standard control curves from the experimental curves, such as

using sample position ID or other associated data.

Figure 1: Step 6
Next, a threshold signal line is determined (e.g., either automatically by a software

application or by a user). For convenience, as shown in Figure 5, this threshold signal line
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can be any suitable dye or |abel including, for
exanpl e, FAM Yakima yellow internal normalizing dye,
wey®9/08315¢ and ot her dyes known in the art.Fi geeEU$2008/075595
Step 2 In general, if the results are obtained on a
cailBy 2@mntadathorisomal lirkaihaht etafdard 061ed] iaddl Bgpdriteensd]l @8k graphs. It

then, as shown in Step 2A of Figure 1, normalized

is ngteshthprtotheri neRs ezt él@ew & akpmn&@r%hel% Rpgar cyryeshiines) maybe
t [

o o8 RaNane e ORUE Qood ATPLEIN AN ENRRA IR nt AL be shown
(e.goomh pobmpatepbasen) bf a lihe tuesstend nmwéaeobpraa’;an&cdl i0o@Mmputer memory

devi ce capabl e, of nor izing th
as g FYREPD d3t Wuldaiﬂ %ﬁl@% Fepuge E@WI} THNGA R £ USFTAF-8 ona
co%ﬁ’t%leﬁééﬂ IBcREESRBY N mE s ARE A EshBRI sTBHal BRDisT AW d G.c , not a

e exanple of nornalized results for Standard control

strgightdires. i s shown |n Figure 2, and one exanpl e of

B8 B Ry P v e

is ﬁdw dRYnmRkck Z8ekrs (@Q deedirsiaBid RlnoBetil @S REEINAE BF &), the threshold
nples are plotted on an X-Y 3méph in a signal versus

SIgnﬂlriélermnldé:re cxingd ack: ungi bjsting wros redatoredns whtdagngl value
Wo%?(ﬁ!)er j@ljese%? gor%fl(eo ﬁﬁe‘ ﬂ%% zI o am%l%&l’?olg Ql%hac'l lﬁ% ilhﬁs% haVE a slope,

wl@aufahy [SREDE t(llit&tz@naal ﬁne)f adgadxa(dohewadd aupmg (Ihnwpd)ﬂ poksii@aiupward
mat henmati cal equati ons that can be used for such

sloginedse) Thepighad ligpmpy bedingagqripdy ke $Wvpepfdhihigd pireghold line
maGYRHERG tﬁ;&ﬁ%@e&b%ﬁg%b%ﬁz} s1‘t18n81951815@t e such curves.
e odl nent s u

n certai ) ations are enpl oyed that
fit Thachrethotd s dine dat, dopodantpde, bo sat ak ameletzd thenériatibove
rve, |I i n_other £ odlne

h
ba(Elig?(gP@&F\gth B ogﬁﬁ‘e(ﬂpgga 18 dntgng eeco&fropya(lqu)na) intersects the

exper@n@lal 4ahR; LRt 33 iRFBts laB1eBRW off thefk LR ﬁ)ntrw &fﬂvésh &n certain
standard control’ curves shown in Figure 4A and

embggpiardntre additiomal cuesia sirovire dnmpl¢yaglu Fer dﬂmrﬁﬁ,gm équshost egnal line
5.Then, in ¢ ai.n_enbodi nent essary..in

ot aTossOe bR e Rer tisoate ERsteByaa coBRa T fuhly ar

mdré thafi tRD PdsEntC IR EER]in EHbYETchisORe t@sHIPSIEhATBME M chosen such that
curves, such as using sanple position ID or other

it intsesses atlod mest of, thepigngdasd conteyl eprvgs.Nxatherembipdaaenss.df multiple
ex@érglqe%tal chR]%S arse epqg_jteﬁ{ gi}eqﬁgesficﬁd gi}gnaleh&eng hc?sg‘s glri%tthgtq ln)t/ersect at

lea@amamﬂme eurvas, a&lﬂ pweferablyfallgafteesd cutvids.s t hreshol d
gnal linecan be drawn as a horizontal |ine on the

st aﬁlaa%ra%lémrpmdl@ﬁ%ts SRp Er el agnat lipg b dhpsgyrsych that pay
Vapﬂ}lﬁg#gw angﬁéate RoRahe Eﬁnﬁﬂﬁtc reréa g}Egépl{cgteg;ampfels efal d¥ayed) are

curved 1 nes
minimized. In other embodiments, the threshold signal line is chosen such that the linear

portion of most or all of the curves (e.g., the curves of interest) are intersected. In certain
embodiments, multiple threshold signal lines are chosen and employed in the remainder of
the steps. In some embodiments, multiple threshold signal lines are chosen (e.g., by use or
by computer software) such that the R” values that result may be compared. In particular
embodiments, the threshold signal line that gives the higher R* value (e.g., closest to 1.0) is
chosen as the value used to calculate the copy numbers in the unknown samples. The R
may be measured using all of the points in the in the curve or a sub-set thereof. For

example, data points that either extreme may be deselected so as to not be included in the
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enpl oyed. It should be understood that the threshold

signal line my not actually be shown (e.g., on a
W@ o0pOBHE6 SCreen) as a |ine, but instead nmay bBCT/US2008/075595

represented in conmputer nmenory as an equation that
bewdid |cdlcdl@ﬁ@r[ | Dieis @intl 0, fdr ckimplel whele avmastdecpuras eaddetion is

t.o a user on a conputer screen). In certain
de%h%écfai %rmet 0? the spimples Wé‘lhep S pYHaHlar GoRgentition sage

. h
i 1 e oSt b dbpAE ool T ERNTE i L Bod. Mparticular
embbdﬂrﬂmtsl b Rlpping thevhadd aignaldacks taplogedsyod.that mdnyer fallrofthe
read is not until 15 seconds or so t he threshold
Cu@F@?ré@ pqthonteljapd B?épeé%*‘é’%?g EHOVBRAKE BRRTICtHE (R spge epbodiments,
as %lﬁné@b@B&Je{h@‘r&%hﬁ@qhmﬁéegﬁﬁ{ MR YR MO LorPe 10%7 1§26 ¢hart (copy
for the line at tine zero. A threshold signal “line

numbkt vaatigwe) tudhves adoglogpdartwhi ch may be zero (hori zont al

line), negative (downward sloping line) or positive

(upward sloping line). The signal line may be |inear

or red: stepi7ve. A displayed threshold line may be

noved by the use to any desired position or slope. The

t hr ddhdhrasheldyrignal ling éorcahics ¥ is theamag Feedetgyminethe gimeaypjuc where
ea(%hh ertile }r;elplreg\%aht S]f%}ldaf({ &Ql?r\éfatgfa e%(%%ﬁ%[%ﬂt% J:l%g%uﬁ;i eg&ﬁ% ‘the élpe%ﬁgld. This
can b¢ &dir&etbt Sxdntise, @ypsrngrmgmaﬂ ofcthie y@ndad doﬁ}olicnt\es &gt Bigure 5A)

at least two of the standard control curves.
ang grResie N BUIE TS sLigugBiag doking toses at wha peélt in time where the

I

B PRl ap PRSP, FrisAF abOLE RN i) Pl B RHon that
aumtrmﬁdfdl'ydcadmmwsﬁhe ttergesionfpoirite rﬁlealemltmxf ¢his Hetornhiwation can, for

r In certajn. enbodi nents, hreshal d si gnal
eXfmﬁs cheped g ?E%ﬂls{lﬂ%\f”ﬁt PR B‘t“? %ftflgf %ﬁcfs‘ g? n%aé‘% %fcontml
cultvlaﬁ arfd @Iﬂg e GARLS @ sGHAME Sonttd] 2l ReperBIRRICIRRL fatersdct the

mul ti pl e experinmental curves are present, the

threshobkhol d signal line is chosen such that it intersect

at least two of these curves, and preferably all of

these curves. I n particular enbodi nents, the threshold

Si giFadurki1nestep gchosen such that any variability

bet ween duplicate standard control curves (if

duplTihe aterseciimgltisre wlecsfesenrh giandsrd cantiolraupedcan thendicHdetted
ag%ﬁ%{?ﬁ% ﬁggryt g?’Péft Ith?n‘t%_)e? e ?%&%ﬂl_)?&nﬁhﬁr&%huhf Fed lbg fo%gﬁ oﬁyfofé/hnear
pldt €capy nubrber citivies, ofgehdrhenesplbt date whﬁttheﬂaﬁe)etaﬁgnedl i a generally

certain _enbodi nents, nultiple threshold signal |ines
linggreslopg o Sesicrahly. éﬁmlﬁy%aeqerﬁt%@ltla SARY wa@?er&?oqgﬁee &@%and the

tindehl SZ’@?Q' Kﬁ'&%m I tsfx%ltaﬁudﬁlt&rc%ﬁﬁeis 1St a %rhﬂ?ﬁ shown in

are use or conput er softwar suc
Figunab. t he values that result may be conpared. In
partlcular enbodi ments, the threshold signal |ine that

gi ves the higher R2 value (e.g., closest to 1.0) is
choggfurRY; tdigp yal ue used to calculate the copy numbers

in the unknomn sanples. The R2
Next, standard linear regression methods are employed to determine the best fit for a

slope between the plotted data points from Step 8. Determining this slope generates a slope
equation describing the slope, as well as an R” value for the resulting slope. In certain
embodiments, the threshold signal line (which may be described by a slope equation) is
tested at many different positions (e.g., automatically by a computer) such that multiple R?

values are determined. In certain embodiments, the threshold signal line that has an R
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may be neasured using all of the points in the in the
curve or a sub-set thereof. For exanple, data points

w0 bav/ogitsher extreme may be desel ected so as tBCTOB200€075595
included in thebest fit calculation. This finds use,

valu@ tha@ ¥t hiphewhie g § clolest BPSGuab@CU0 Bk @hdyea dbiCisk 9 détérmining the
desired for a sub-set of the sanples within a

coprapymbays Hy the srramrenial isemplea g, uged g §Pepal|0rb610W)
enbodi nents, a sloping threshold signal line is
enpl oyed. In particular enbodi nents, a sl oping
t hr #dnded : SStgpal Iine S enployed such that many or
all of the curves . ont r ol fnd experlnenla

e ..
cur ngig ]il%leléﬁir%eéE{l%HmelVﬁ U% cpinsdifordhg Spegmental samples
(fr@ﬁi@t@ﬂ @eqtohﬁ& MWhpe Ecﬁl?aﬁBﬁ%b‘ﬂeﬁhﬂgd S 98AbH9R bROL BliSuIA G of the

lotted on a log/linear chart (copy nunber vs. tine)
targ@ttChpy nembegh tgexphamentaFagurle(s)L : InSegpin 2nibedinidmte@hm] @mputer

[ I I th d to d ' t h
soffy 3 Hge 8ol et ddie ot EPEDR A Sp TG, B dpreet cory
nuABer S XBRIhIMBA TR a GUENV 8P ctifleBiab QPhfic (d?%lltelib@&h@ﬂtﬁil safiple®) the
can be done for exanple, by using a glaph of the

datgtogHeriiod ce@ he sf@pp%dﬁe\geglo(@e@ to cqmitigue Eeamplerigading of signal once
anssx)ze(eg%a {léﬁ? (5 %%61{1? asgextl\*m rgéjgrf%r%ﬁglﬁg&dtﬁh %g l§4w%% bty Stopping a

redl AibRIreelleSy. eﬁn@ﬂlef: S0t o€ sanfplescaddib@loadebmtcihp ecddsigndevéce). This is
software a pllcatlon that automatically cal cul ates the
pawtwv@flgélé%fpg hersiths softwereiscerfigyred & usehnwtiplsttieshokdpigpy lines,
ngobhar
B e A A D E T S L il
suchng wheme ccaﬂauﬁ&vhémas thldcstdaivdapdco dntshold. and
i ment al rves inters

o D Tt SR UmEB R oY IS TS b sbal s ima Ll oet SHpiay g the

sofF Ry l%Ud'oYl ]gﬁl%ﬂ 1§ RSBrtke eﬁbéﬁﬂl@tﬁaﬁ%@& ﬁﬁﬁlb&n%sdl%&%ta particular
,copy nu er of each standard control 'in a

R*phloie is anhicyell bgsleldlomeiay of Itlwtthﬁeslmisis Blmrmlear eu@odumqn@) thetuge of
m AT Bl P PElse ] PP TR! § % Chi HpS e aftmom 1 vatue for

theg@glﬂfn@% gdpe\/)«aulbw@ @ﬂé’ng@m@hltﬁ&lﬁ&mb&%&@oﬁm&ex@&@n&ﬂ@l (unknown)
time t he Y-axis. exanpl e of six standard

Sargpls.r E(Prsexgm@tee 120 ﬁluéthj@ gpeshpkd sgnahialues i gamé)ygd it may be that

five ng?lﬁ%% }%srug gpsl?%ewgitt Pas; Jg‘?\gar rﬁg ﬁéb ggbgggsre ?ﬁllts may lead to
an SkEdEndIed| WepN nlhrhberph atshiggledda, pRi3LL 42, ahddb Shemnﬁ this allows the

Determ ning this_slope generates a sIo e eqguatio
soffatetp KiPRY at%%%ﬁ%&@ exagrlm@mtﬁl S&glpé%(ep& %?a%%o%@rmtﬂpf*eunknown

sarﬁ %)rjl a]FIIkQ?InSE | %b‘ﬂ@ratlhﬁ] rorg 5 £ b&? ﬁ%é@ﬁi@oﬁgun‘bpg% (évlﬂﬁqﬁﬁﬁl tﬁat are set
(e. gqﬁm mandaitel limits), such as, for example, in blood screening. Any particular blood
sample that has too many target copies numbers of a particular target may be deemed as
"failed" (e.g., if the cut off range is 30, and a range of 29-45 is reported, this sample is
deemed to have failed even though setting the threshold at other higher R” value levels
would have caused the sample to "pass."). Thus, in some embodiments, the lowest
predicted copy number result is used to select a course of action. In other embodiments,

where a minimum amount of a target is required, the system requires that each of the curves

report a result above a predetermined copy number in selecting a course of action.
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tested at many different positions (e.g.,
automatically by a conputer) such that nmultiple R2
wo alees3ias e determ ned. In certain enbodi nent SPCT/D82008/075595
threshold signal |ine that has an R2value that is the
ILhi giResplid Qaagtitatle@estilts or equal to 1.0) is chosen for
use in detern1n|n t he g nunbers in the o )
expdhF m,fﬁlt ogls aggﬁm Eations qfo ¢ prsesnt me@@balmv BEPBWely rapid
I t I
qugﬂt %Heogl @Z rﬁnﬁﬁé% E g# %tg é}grééxn@agr | nt é\ﬁétﬁ@&‘s l%ﬂag/n 1#1% art often
recﬁmre ranh))ut ot loutrde psd)\oﬂereémhlatqlumltahe\teenemltse dew'eVSt e [Fesent
. all.ows a ba calculatlon t copy nhunber in
m“ceﬁtéo%%lboéﬂ‘% rﬁ@?ﬁ% g Auantigive ey tS F‘h E RBEY aﬁ%%asured mn
sedofid Br mimQEP W lex SR VA R rt?du@a?@n%ﬁf?ﬁén’i@e MeSualieELrarget copy
sanples are being read In real time, once an target
numbplymnhmbeqerln@ntatésmmﬁ nﬁegbnﬁmtedaN@hlv ehme)dﬁ@ s¢qpeds at less from the

le (or all t he. dat
tink i hc SRl EEl 5 IEEeRleet b Bk ssbg et shmpls g ¢ within
ab& G 53eMIde . £ DAD QLosdsdNaboANCE sedRME! . draba&hisewsebnds). In
This is useful as extra time and resources can be
somv%%wegts@)muqugntaﬁqdéanget ¢Q_m nuetgr {rethg expeaimesnked sarsple is
ge%gat%&‘ r\mth?n al%o%:] h? utésgoi}‘g lijro\'/;\lﬁ% g}e;thf%\révﬁ%g J}n{' %?}2 yi;ggaﬁ)level is first

deteod ifigut md ekperuﬁ@tmhﬁlpw (e.gt, widshabaht Singinades |.i 48t 15 minutes ...
i ncl udi ng angl ed thresholds where an answer_ is

abeu F0dyiaHCH ui QAbPUH @mut% b@eﬁﬁam@@ﬂm%%ﬁhea@umﬁéﬁd gprget
co@iﬁﬁtﬂﬂ)é} Ve%#)é‘r‘?mblﬁa ?é’ & eflé}ﬁ e b%vye%ﬂ aBﬁlﬂg%Stﬁfﬁlu l's ah@ about 35

rtarn e rrents reshol d signa
mihutbefomrtbe enplvdheacn a‘ssh]g sgmht weﬁrﬁ demy tcderapo tifel egpemdertta:l sample.

re rt.an experi nent er re Ult
T Nabig By oy e SRRVl Hih duesanars TP BreSensdnvention as
reﬁalBreeqﬁlaﬁhgﬁve in@oﬁ{ansﬁ csrn*@@gﬂoﬁﬁwd%ncs Qﬂeags %ws)fstaﬁaara 'c@tllt?ol

threshol d signal values (e.g., all enployed or al
mgnhatdaftrelatveaamh thé pxperiRRnted Icuuevefpe$s thh threshold sngrra@] lige, oqdeyh often
|t rted f
ha eSO i S e e Y e hplb e ety phows the

stafitirt icBhteoltantl @@l rbn$dl @0 es VidhiESands1€ 1€ FRb&YBehtal da 4
be that five generate resulting slopes that have

(shpanjadigievB) 1sagen tpHwsethe threshodd ¢ atbguhhl;ﬂ Seeendlst dhegg of the
staﬁézﬁrﬁ rcbﬁ@@gﬂvego XnhoW eﬁghﬂ‘] f/%, va\s rﬁéﬁseth% 1%&101(?’ Q}{ al;)goqft 120-130

urn, e SO

sedoﬁﬂ@ﬁto@eﬁ@dﬁ@@, the margeheopyx pembémﬁteaperﬁmmélaamplegM could be
-45 copies in the unknown sa Li kewi se

Calﬁgh%t@fiétf%%mf 130 ?e&%@ frep) ﬂkf‘emﬁgg agmﬁ detsafiemty the xrgrinental
saﬂn%l@ ;l‘ﬁ @H l@%ﬁlt%t%n %d;ﬁlcgbe v ARRdaERLd kdr%é B s?rﬁyl%l}f the
as, or exa e, In

screening. Any particu
thrbﬂmd:djmgmhhﬂne wiehaget heger tlom thehy shawgedt Fpopd £sFounxbmpse, the

cul ar target y be .deened as "failed" .
thephofit 65414 b g S B oo O WGP ahe Gstggoppd signab and
st11¥ %‘[té]r'éedt Sadhedrehd ﬁl%e dedd dar F@MbECUrScAeRANEABY Qxﬁ@i{ﬁen‘cal curve. For

| ed even though setti n%pt he threshold at ot her

exatmglhethe meshaldﬁegmaé\laet sould bF dethiavleout dus adiidhhieodd pide quantitative
resuRs fc'osbe ':)chleye](liJ abloﬂt IQ’(%IIFI Oe S%‘gglgdsﬁent s, the | owest

In certain embodiments, the threshold signal line is set as a non-horizontal slope
(e.g., downward slope) which may allow more curves to be intersected sooner. In such
embodiments, quick quantitative results can be obtained, as one does not have to wait for

the curves of interest to reach a horizontal threshold signal line. In such embodiments,
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predi cted copy nunber result is used to select a

course of action. In other enbodi nents, where a
woemssms@nount of a target is required, the sSpPSI/@R2008/075595

requires that each of the curves report a result above

res@ltp iRl &k athit neidn COpYintesbLlesd 6 ohattdsg I@s ¢OEll B&waén 12 and 15
action,Il. Rapid Quantitative Results The nethods and

migyes:ioE RETWsAB S0 mHtest ekt edin e MINgas)al | ow
sur r C
cxp oy e the R B Gt B lor R K BUERT i} ffffre
applégtion en amoimpwrer that i’smpe&bt}dlrmed\m the sigalal édtation device. In this
results. Howeyer resent | nvention

ntitativ .
relfd GuiEver EpyIhr genfiiafd ?&ltama%alfkye(g lickly).Bad gRes W agliisite curves

ha¥d ﬁ%séﬁathb' %e%ﬁﬁﬁﬁ&@ 1ih® (REARNuBKHitTHNURS 'nuﬁf%r in the experimental
exanpl e, in particul ar enbodi nents, the quantl ed

sartiple get be opyulntedivendlyric.ghen exgend meless) thewmhp Iaklowmg a user to have a
enerated within abayt 150 s conds or less fromthe

s iy

HETRHORY JHMEEA3 4 ﬁﬁwoﬁ% is first detected from
the experinental sanple (e.g. Mﬁthln about 75 seconds
about 100 seconds ... about 125 seconds ... or

Iaho FxempharydNetieie Acid Betegtien dsstysi ment s t he

qua I
B R T oY AL T
nuélét@rﬁlctdhtbtdcltlﬂﬁ aWMa e thad DarfGS@YyatS fegildd odeevlﬁie the& cﬁm bs ﬁt to a curve.
detected fromthe experinental sanp hi n

Fopgreumpls thy mgtheds, systepgnd amshc‘rﬁlﬁm ststhe preS%Pé é@t@n@@n may find use
in §dt ngéff Ahissa s t1Rk Hﬁhﬁ%t blf’t %dg %‘ﬁ?eh ‘to Iéﬁz%@é 'hﬂk atch cleavaﬁe methods

|nen e quantl target co er 1In
(e. £X NerlagmmsaU $ RapNesi g1 g)eﬁé’r aroed,obet 5/;&%]077113 bertein2incorporated by

nut es, and abou m nut es. fron]th
re 8’?&8%/1%11% SIFUTF‘%@S§4 Rﬂixm?fé HeRetiomh I‘FEBC'%‘E V\lglflﬁléﬁtﬂ%ﬂ methods

(e. §aﬁfﬁlr§n Rappg. Rantd4oi4xat 5 60 nEy, 5@4%’6' ﬁi@%ﬂ 862, hBRin
et hods of the present invention as reliab

inageromated By raferehexf mrthat tivetee); rhling rccrdl@aeldw@hcte (g, UsaPut. Nos.

o e GIRE4R GRN 2B FORE EFaSHIR SR fRalct T hairentirrcs

NAMB& I’Qe gf 5 fhaappse 6840‘968‘18 l%iélh){néo%or%ﬂ'%y@é‘f@l%ﬁlb@ﬁﬂtsaéntlrety)
| es. For exanp [ e ur e hows t he standard

rnOé @Pa@ﬁde@%fgl@gy ﬁem !éJ At m 6f1r58rﬂ9ﬁx]%?ﬁ?}péncpl’p0mted by
ref@éﬁgg nhq%%%ﬁlret h%&gﬁso?%ec%ﬁ&%@? i@gog%lgﬁg § %%Neog 62?4?%3%290

6, 2311 &ISG&S d13%070, and 6068 383, hedsdn stvovoratad Ey mﬂéren&bm tidit entireties);
pass the threshold giéabout 120-130 s

Cyeamalaﬁeﬁ%hlg?b&yr{é g-dt-gefatcipy Silrudd ?9%%‘%@%&694988 herein
1nc?>ﬁ58?£t@ @ﬂ’ré:f&%hgﬁ Rengpk HEQés?q)aﬁfetE?Jhrlﬁ?E%B %lﬁﬁﬁﬁ&gﬁethods

ron1t e initi S|gna det€ction in I ment
(c.sabl.@at. Nuiss6.A 2ap DAL, guididtG77as D dh 28@ W, 882t%7eamhs 179& 6hﬁlenherem

. reduced. for. the B4 sa t he threshold
inchERoEIGLPY FEFWPoR ROt RETSIs At Rpgird s epgyoc. Ml Acad.
SC{(EmMzzeagé be (19y19sholLd -eeubETPe [8kys %M%ﬁdv@wﬁﬁ?lyﬁdéatg)n

represents the background signal) and stil
rnatlmd@ (secl.Sdtah Nd. 51288,60Ar keascigtingediearated bmmf@tenc@m@sentlrety)

Prer}era%, fHePTC! e{Tce aryic? detecl%lro\rlleassay 1S configured to run under isothermal

conditions. One example of such a nucleic acid detection assay is an invasive cleavage
assay, such as the INVADER assay. In INVADER assay, when two strands of nucleic acid,
or oligonucleotides (the probe oligonucleotide and the INVADER oligonucleotide), both

hybridize to a target nucleic acid strand such that they form an overlapping invasive
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exanpl e, the threshold signal |ine could be set at

about 1.1, which would allow quantitative results to
wbeooaobilewed at about 105-1 10 seconds. |n cerPpei/ms2008/075595

enbodi nents, the threshold signal line is set as a
cleagdpehattm) balesstbftbd ®v Jnvasth@ybage sdnaieehr. Whrclighrhy

al l ow nore curves to be intersected sooner. In such
inteipiaRyl hentleavageingqut (husnd o taelcos) pad thet@sfé%n pligonucleotide

e r

(II\Y}\?ABE{RH i o?ﬁ%lg&giggQﬁé cl@%;ag eﬁltttg d R cééa!@@ tl‘fé"{o\(ﬁrcstream
olipomelecotide Girole)atrinothtarealtsite nremhtaSNa”yayatbeedlam’mtlev édgmant is

PR b ol SR GBS O G ReBR BT S Bhiad Wage
TeBRINGED) dndarfl AURRY in DI €PafaPNYs. S0, ’f@t 5945 597, sS4 069,

present i nvention are enbodied in a software
6,089 PI6i7 cantdi 0P T 3a WO ApR7e 4 WHAPRME8' Bl éiyamllqhev ehie dNat.Biotech.,

170 BBl BNRR PO aar oDl £+ i e

in@RSRatbd By F&EhEd I@h&HEMBSLyTOV 4 ?@@%@) tie INVABRRI fsay detects
nal I1ne, the final quantitative cq$y nunber in the

hybrx%@thmfnombeg dnplese b cheyneaticcul¢aypgiol werific ytruesuigs by structure
sémﬁé% ﬁﬁgd or less), thereby allow ng a user to have
P quan ative copy nunber as rapidly as possible.

I I I ThEXSVAER adNdg detects AgdoifiDBNeCkn dRNAssqychcddigy using structure-
nmet hods and systens of the present invention may be

SPESHi Fraen <& Ry e@ﬂ?@p@lie%sea)ctp ¢legue a cpmplex dagnggd b(yrfa@
h Gﬁ&z&% f%rvgrleg%pﬁjfg (')'lﬁgt ﬂgﬁ%eoﬁdh E?Soﬁégaﬁﬁl&%{édqgméﬁﬁtu?é)aﬁ an excess of

Yeurve. For  ex systens
onappihe padtics nsabdd nmhmlqaple’bemib bervleantd tom eaﬁytafg'en sbqusecei present
I ncl but are not '

gﬁtectlon assa imted to,
WiIQUL {RIPRTALHE £¥ m& %é%fﬁ%e ? Bgats thegg cleaygd P&@@ﬁﬁ@g direct
clelajva%e o?%tsecd}QQabe@edlpr%Qe @84, FroE Pedis693, Tﬁe S&bnddiY probe

herei n i ncorporated by reference in their entlretles)
ohgmuyﬁsnésemtbﬁﬁrfn@dd@ﬂmbwﬂhﬁn@m&h@@ﬂhybmwdmimdbmnn1nwnwldye

Upgg -f?eavazg&ﬁlegieioggn%g%ugﬁeéc%m %%)Elegd)éodlﬁgplgy ﬁé Ac‘ietebted using a

stahBGr@ ROt @de Platd Rh@rence in their entireties);
rolling circle replication (e.g., US. Pat.

NoS.
6, 21be SYY ARYER gapemn é@t@ct@p%@c moRtiopesnsd $NPs in unamplified, as

wey A5 AR Rl AR Y G B PP SRR Ry e

INVeIEE R assay iusesittzvs cefﬁa'dmgtsse))s (apriraanylaat albeasdary reaction) both to
t echnol agy Pat. .No.. 6,150, 097, herein
2enGE ARG F@pé@ a%kptheth@ Faé&%tépF%ﬁP pigngniof gerpenicpog dhesadleles in the

fol%o?%g%ﬁsggé’élog\%% gé’s%% ’ an@l% B%(é é}h}\gsand S (WE9; even though this

herein
ternmmiog}oalm adt dpply ©f @F gmeece varidtioes.r Inght pnmtar;etgatqtlon the WT

pI‘l a%olgr%gi gli(? tl?]g Iﬁ?@%g?ﬁ%le%t%% Bjylgr ze Wéfngaeﬁn to the target nucleic

acid§ %rﬁpét%@eglaﬁpﬁng S &tRRC A dhphlr&d 11 eﬁﬁtlé fn%tdd@& l)n t@aﬂ %nd of the
Behring signal anplification netho (e

WRipsimagy pbe. oﬁlstmstule-m06"m7en2ﬁn9 {aig. ZB@CLEA%@S@ 6frzynsm dhird
Wa\iezlgechno]loglesr} recogmzes the overlap and cleaves off the unpaired flap, releasing it as
a target-specific product. In the secondary reaction, this cleaved product serves as an
INVADER oligonucleotide on the WT fluorescence resonance energy transfer (WT-FRET)
probe to again create the structure recognized by the structure specific enzyme. When the

two dyes on a single FRET probe are separated by cleavage, a detectable fluorescent signal
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i ncorporated by reference in their entireties); |igase

chain reaction (Barnay Proc. Natl. Acad. Sci USA 88,
wa88903316d991) ) ; FULL- VELOCI TY assays; and sanp@i/ch2008/075595

hybri di zati on nethods (e.g., U S. Pat. No. 5,288, 609,

ab&ey RicRgroEDf perealetet By rdkited eO6B eiiently ScleMapé 6f t}h)s second
Preferably, the nucleic acid detection assay i

SUEGHICI TRV dN e INCIRISUMJBIOTGSSOg el SR IRHIGIPIGSS RS, Of@ﬁ‘eWT allele (or
mtﬁﬁ‘tﬁgﬁelg 119l.fh G i Gt %hl%'d%lat‘ﬁh ﬂﬁ%t ﬁg@llﬁ %@%ﬁé{ tHeSde?éa able

I nvasi ve cleavage asSay, such as assay

sighAYADRERe fesied ymbotimment sMb RE(T T arobks haf inguliffeicnt lalodld(e. g)lresolvable by
| i gonucl eoti des ( the pr obe ohlgonuchfgglde and t

difQRKBERBIT P8 EK PR Y CIGBERS. KY BFSOHaDE Bydime-fesp &

fluBHSERICE d@EEhnS bfeAREviass for lbhd alfe'[keé(r IbALT %@ d@ﬁé@t%ti 2RBh Bt the

I nvasi vecl eavage ‘structure, as described bel ow,
diffarersilvles of bavagdcaktectedanp sinphr rwaghont He suat eemlmcitmcms the

of a eava ' nuclease). and t
prifgcy P ER R b Gt I RioRpERS PF uRLiEF AL § dlste assay,
allbRBgToRPUALH FABRNSigRASBM JXBKI8II10 of loRaY R th®€ame sample.
downstream ol i gonucl eotide (probe) at an internal site

i n $Uidh pamaay prohe pligomickptideand/ibe targgmuplcotide seapense dd not

ma?#tn& %@@ggtt nfe V g ogle gcg Qver%pges({jshé%ﬁg% Iﬁlvég’g%lﬁfo%ﬁ}sa?é cleavage is

sufifatsad. ’l\lfi)&SstrtﬁtLﬁéﬁpeZﬂfYc, en2y®8%e. 05 CLEA\ORYE 041, enzyrne Third Wave
1.8, 001,567, and 6,090,543, WO 97/ 27214 VID.08/ 428
Teghnolpgiend wsesk cleaves figoverinped shucturezmorg pificignly)(c. gk@ﬂ Ipasgg40-fold)

thaal the nSlpvRrla k;’gé?a%gﬁg311&%9@%)%11%3{3&& Iml*P@tl&{‘oftﬁe allclos.

erern I nNco te y re ence I n thelr entlrety
al | Ipthedd3eSDER Bhearys, M%Rea&&awﬂ&he%&ommnpdam ¢yathing to
0 r obes. to a tar . by. Z C eay
prlye e Sighfls B iRt g diord Lo SRR CHSirel, coph tareet-
spéctﬁ/é@%&&%ﬁﬁxnﬂ)% ﬁetcfeamefdffma&ly%qambgﬁ\mfeeﬁﬁﬁmerfwADER

by using structurespecific enzymes
assep denstioh sabrwsicdagaiobtehey target am I(@)RNAD h@dg Idytecthé The target DNA

or B i the Pt Panr M AR AR, D RPN Bl RPADER and

priRf@PEHbE BRYuSp A Hhinkdler dXceResn tn% seeortdligped di@kagaets the
tar'get sequence present wthout tenperature cycling

relpased Hap thapisdanitiaat Vhonrbese twp slppsrpegeastions i @ﬁrfgmfl@ct
setﬁjeﬁf?\'igig ﬁ}e(ﬁuf)%es%gfc% %g%llaﬁg&lnqg%gd’ng[?o%ltg ?‘ea% 10n Fﬁgﬁmla‘ces lbnearly with

rm@emE@dmhaQﬁibﬂwmmhhmﬁluoresceln that |s quenched by an
I nternal dye. Upon cl eavage, the de-quenched
fluorescein | abel ed product nay be detected using a

ysta s Pl ate reader. The | NVADER assay
! canQ%ﬂ&g%;hggggﬁglc mut ati ons and SNPs in unanplified,
as \Bebideathe amqsbf the etzhtho‘abwsyatedlsnmél softelatrcippdjcgems ot the present

Do ST fogbot et s, e, LNVADER a5sa) 1SSl for

geh&@sihl O0he BREMPILE embodiment of such use is with the INVADER detection
assay. A genotyping INVADER reaction, were two probes differing at the base of cleavage
and corresponding to the base change or genotype of the target can be used by having two
different 5'-flaps attached to the probes. Upon cleavage of the 5'-flap, a secondary cleavage
of a FRET cassettes can be obtained by using the cleaved flap as an invasive oligo on the
FRET cassette. The FRET cassettes are labeled with different dyes (e.g., FAM and RED)

corresponding to the genotype-specific cleaved primary probe.
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generate and then to anplify the target-specific
signal. For convenience, the alleles in the foll ow ng
waolceoosason are described as wild-type (W) anBCTVUSZN$/075595
(MI), even though this term nol ogy does not apply to
a| | AgepRbl Genvgpira ie@insme INVADER bdsaR iy b detfoied Bhonitoring
r|narﬁ probe and t he | NVADER ol i gonucl eoti de )
FAM Bhd BERLIInorescaneretignab ay  Binctpyyat timec Adhreshlf dor qach dyphat is

ab?\%CtF% gé&&@gcﬁfntﬁ%ee g[sl'ﬁ%%igﬁeg% arftléﬁiéﬂ%&@h rs?l?r\évrhwhgegg% ka?nl?&e crosses the
thrsgholrt fou eeclscg&calré degcrenaydreP1pting.a st:hter(ﬁllcEA‘ﬁAﬁaEshetdztymm of FAM

Thi \W\ay e chnolo ie ecogni zes, t e overla and
Vee}l%égg’s syl qrrpi%t t%%tgﬁg g? B?eéiég ﬁf@ﬂwe% ofypes of unknown

sar} EQ egaﬁlﬂ@ﬁvﬁh Go? 'F%‘M Gines bAd hi}@ I@lﬁ§ ‘E’iﬁi%@ %bﬁ‘r&%@ﬁ& tPfhe FAM probe
I's cleaved product serves as an

or @lllelg anlithbeowithl dighr AlMeandow [RIJD emee n@teesmembmhc &ED probe or

gy D P ann YRy e EAST o REPAMGER 77t o gt of e

scalReplob) e hiverody@sus @Bmples! NBiLsahREppRIaeR 8arddiSo BEBAPRY &Fwith
by cl eavage, a detectable fluorescent signal above

othsaargeisanid detagtipresayice i s produced. Consequent |y,
cl eavage of this second structure results in an
increase in fluorescence, indicating the presence of
the W allele (or nmutant allele if the assay is
confi qured for the nutant allele to generate the

E Eﬂﬁ: TAkjgnal ). In preferred enbodi ments, FRET
Pr olgs rhiidin egdrﬁ]glgg ﬁgtpréﬁﬁ)&ll i obdr o d&ﬁé&ltr\é%ba!nﬁ fQﬂfher
di f rence | sion or excitatlion wavel engt

illuseste@l oeah)ﬂn@rdsfyrred orabodischisadd fdi;pmotserf dmmesedememtmn)nd are

rovid or each aIIe | ocus to be detected,
no%@jﬁ COASiFY ﬁ ?ﬂ@?% fEongt @F or loci can be

det @&’e}ecéxb&uﬁeﬁmrtgé&oﬁ@%icﬁ Folldwk ﬁ{éqtaum%%%maﬁons
the prinmary probe sets and the different F r obes

appipty No@oowatisi e tholar); andj (nglhenoei@é,a&l\/l (alll¢romplag) :mulr]ﬁlao]es)o n
of1 1 a So f om eac h.allele or S H t he sar
ey TP T i el - dod Bt Ehe
(gﬁa@l@g eﬁg @Mgigmhsﬂ B g TRAHIENERS Hl Ag MRdnoBRINGY;, 1RL1f @idr)y mat
cl eavage site, the overlapped structure does not

(mflbhi?rsénld (eneralisge: Cs(dsgrspr Cenwmdorad &2 @Y ur e
speci fic enzynme (e.g., CLEAVASE VIII enzyne, Third
Wave Technol ogi es) used cl eaves the overl apped

structure nore efficientl ...at | east 340-fol d)
t han the non- overlappingEﬁ%éﬁqu§z al | owi ng excellent
di scrifpseasdfrkned Qhaﬁnﬁk&tﬁine@sm A THiesHINYARER 02

t he probes turn can over w thout tenperature cycllng
to ;Tﬂlcsohz@mptfactwcrsbeg Nagifpiog thfacr@eftnumbee of a fargpé agquence in three

wnr e ik Sl hinest Bl et doREly AR RPGhbrace o

detEb@orPéuri@snd Llsll\ﬁéﬂfl;)aﬁo@ss&aﬁ/erﬁlﬁayhltmsmd Qdd legli®splafgdRedted from

the target DNA RNA) being detected. The target DNA
stagdarRantrel cupss | | h? targRy sewiepesiaribisicxample vasmaierg RAgnife21, and
the Au%ﬂ%f@gcgd dg’tjept Mpﬁﬁg\/ %['tﬂifpflﬁﬂgir cﬁ&f%%%tl@ﬁ gssay employing
I'N ar XCESS. second i nvasi

a RREéIamme W1th a BAM&abel.

The seven known standards employed had the following target copy numbers: 1) 6
x 10% 2) 857,143; 3) 122,449; 4) 17,493; 5) 2,499; 6) 357; and 7) 51.

A normalizing dye-labeled oligonucleotide was added to the reaction to account for

signal fluctiations due to machine noise of pipetting errors. This dye-labeled
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rel eased flap that is limting. Wen these two
cl eavage reactions are perforned sequentially, the

wo baoongrsence signal fromthe conposite reactiPOT/US2008/075595
accurmul ates linearly with respect to the target DNA

oligsmiddotidd Yocs@n OitdHird gr Appliorciattho TSV REHIRIRa ctiditandSe sgctrally
the nmet hods, .systens, and software aEpI i cations of the

dlSﬁfl@tsaéﬁtdlﬁfW@mt@doﬁomdh%YeelrSﬁﬂ HeINB AP @ion FRER gaspeite.
Ya&\I a g@lﬁﬁ@ Bel%&%ﬁ%ﬁﬂ&@%g{rﬁe @;lo gmééé‘;‘tﬁgég gs ilfngerrr\}meg%ﬁﬂ%l%qgﬂlﬂkgdye (25 nM)
and WADERdeéhremblvmﬂs af shyhe rRagenet Vhico gxpMAARER samples tested were

ateiQayh i i  of o By toauE RS EAM g RO SR T as well

w1@19cﬁ9in\f8ﬁalof’elm53d§earget can be used by having two
different 5 -flaps attached to the probes. Upon

cl e®¢Rgeaomitiahly pstfofrheton botk deonaslnyds ehe theag@comertals using the

FRET cassett be obtai ned by using the cl eaved
DPARMEELTS) Oé{‘ﬁ“lnﬁffggaﬂe oligo on the FRET cassette. The

FRET cassettes are |abeled with different dyes (e.g.

FAM and RED) corresponding to the genotype-specific

cl eaved pri narT)abb‘rbbe A typical genotyping real -tine

AT N 1 e P I Gy

T\CD— T T OUrC o CTTOT ™ O gt UII\JLI T Of tl rre A

tﬁreshol“ao?or e‘Lc'fd‘H”dye fhat is QBove fhe backgr ound
lLevel | 8585gi nnZ\HWhnd tinme points at Wwhich each sanple

c?osses%ﬁ@ thr¥dskel d 3 each 8fe arf deterni ned.
Plotting§9aCscatfeyn plot of threshold ftimes of FAM

versus BEBCw | |10rme@sul t n a scabffer p| ot that can be

uged tosgeter mnaecgenobypes of gnknoah sanpl es.

anpl es W ow I Mes an g ED ti nmes

correspond to the FAM probe or allele and those with
INNAGPERC AR n@gbmw(%wnobﬂehg@o IN‘éA@EiﬂoltigDSt RREREBsspiteshend a

or allele. a deaeFA and
OifgepirfuBey weid hiflgdhen FEPR sSRerthirb RE! Coulipl P remal
coft@shmples. R@&&lroﬁg%mn%asmh@g&eesﬂﬁlﬁu%{ﬂefl@ﬁwc@@%tgn@aﬁadmgs

al so be enpl oyed with other nucleic acid detection

wesss Bligis e VoK PERIVERSTIRE 24heydles | owi ng exanpl es are
pr O\f g?&u 4 frgﬁltdtg% ﬁtta%(}aqg ggﬁ?oég %%m%@ﬁialfcgﬁttrag (Eformahzed based on the

illustrate ¢ erre S an

intafnal he gnesBate showarh Fgureh-aep. Mk rédilth ﬁor&b@&trefd}@@enmental
as |limting the scope thereof. In the experinental

Saraplg&(malézqmaéw qoihe dRtenal s qoatrplam%%w%w &lguses YhdE. The

mEH CZ%% Frf%lfl ?Bm 1%11?%\% (ﬂg@g? ke t rﬁﬂl Pi(frlr{{ﬁ)rége?lce m\l;g\i)/‘l'lme) in an X-Y
graphi diho moired)zed phond fr()mﬁ‘lgll‘md; éal)d 3 vend thepific anotes$ psigg a program

thagt %&2%5?1 z‘%n‘aatgl rj_glgilnlts;_t% p)tee rjglf es&xﬁn ts 0% ‘81 sr a%rerggown gl Figure 4. For
convenience, the standard control curves are shown in Figure 4A, and experimental curves
are shown in Figure 4B.

Next, a threshold signal line was determined, which can be drawn onto the curve
graphs shown in Figure 4. The threshold signal line is set at a fluorescent signal level based
on the following exemplary criteria. First, the threshold value is set at a signal level that is
greater than the background represented by the normalized internal dye controls (those
samples with the Yellow internal dye). In this example, the normalized signal from the

internal dye controls is 1.0 as dividing the raw numbers obtained by themselves leads to a
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(mlliliters); mM (mcroliters); C (degrees

Centigrade); and R2 (R2) . EXAMPLE 1 Target Sequence
wox@ansiis€ati on Using a Threshol d and Log/ Log REDUSHN$/675595

exanpl e descri bes quantifying the copy nunber of a

valudlog@l. seguene trésholdni@rl URkRRMsoakfar infesdcal allSEMd @8ndards
using a nucleic acid detection assay that can generate

COIafrqi@tlé éi‘l?f‘éWlf‘él&?rl\‘f‘éWﬁﬁ thaty @ﬁeﬁaorﬁé‘e&hﬁ baKareund (@bgyedly0 | this example).
I r a

In%ﬂ%tro 6ur &gﬂ' gg et’'s gﬁ%ﬁ%ﬁﬂ{%‘$ﬂ}§gg£%h%ﬁnwmmmjhm

cuwasamndi ai]ra:theRNAr\msRhQ ihresfhnﬁi s leRogendd bé belawi abbodiet. &.cAnother

t NVADER nuc| d_det
PR R ol BREm TEAot hajdoss ot RRRNGBF S haidan iy Brample. s
ch&ﬁﬁi’g‘a t%?e%ﬁgl%rtﬁia? nﬁﬁﬂﬁl%’setﬂe Qé‘ﬁaﬂﬂtﬂt@ He?*éfg\z@hﬂ%& @Iﬁ%&te GARYs for

nbers:
eac_h?qtdkgi@rd 5)1 hghﬂ@ﬁlhe 6@0\@5:?1“[eraan dle‘/t)lreslj_qld Aignarimal fplztihtsgexample could

e- | abel d ol i quc ot s added t the reactj o
be 5 Sy BT e i ST PR E7 MR RE” Bl il R AFREHE hat i
préf&ici®al Bf enﬂil@fédt is"‘s@ttﬁ[grtﬂé’ threshblidSvalue such that the signal growth portion of
dye-| abel edol i gonucl eoti de does not interfere or

maspercall @frthe punverels iNUABERD. r Wetbisicapmpledin eyderge enyuag fhyt that the

t d
ok R vR0fh P14 BEE Lot DL RS S e i on
satQtaitig @ puidk @othi d&rv(ei 16 finel shrgsiedd asiu¢ nhesaatounarimal Flgmre@ shows
(25 nM_ and was jincluded in the wells of

the%gﬁ‘émlé signatcedepiskgsersahiizantak infoice at abeyt b f@@wéha the standard
cob AR P& BB R RAPRTRLT AEE Sl 0

Yel I0nmee cheethreBIERd wimal linictib adt] thispsiohernktrmmation bf thegime point

st andar and the experinmental s usin par ters
WHSHEA Ph s e coRip f‘iesgleta@*sctfr%&ﬁ?ea% faigpplpgne. In this
exé:ﬁfiﬁl'e & W%H&el(ﬁ‘i’ilnk@ﬁfa{ e tﬂreﬂ%l@g fa 17 Mntdrs &t t12%t2%ard control

0C 30 sec 22 oC'1 mn 399 oG 10 mn 1

cuﬁﬁ$m4h50m@®0mmsd@@ﬂ@ﬁﬁdmﬂ2HMMm®ER assay reagents

(e.g., probe oligos, |INVADER oligos, FRET cassettes,

and a Cl eavase enzyne) were then added to the

experinmental, standapgk zontrol, and interna

Average
Time 1 (sec)[Time 2 (sec)(Time (sec) [Stdev
miR-21 copies/rxn
6,000,000 63.0 64.1 63.6 0.4
857,143 108.7 112.0 110.4 1.2
122,449 169.4 163.6 166.5 2.1
17,493 307.5 332.0 319.7 8.7
2,499 722.9 731.5 727.2 3.0
357 1934.8 2036.1 1985.4 35.8

Surprisingly, it was found that the average intersecting time values for each of the
six standards can be plotted against the target copy number of the standards in a log vs. log
format to generate a generally linear slope. In particular, the copy number and times for
cach standard control (in log format) are first plotted on a graph (see six data points in
Figure 6). Next, standard linear regression methods were used to determine the best fit for a

slope between these data points (see Figure 6). This slope is described by a slope equation
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control sanples. Reactions were run at 50 degrees

Cel sius and fluorescent signal readings were taken
wey@opsditc seconds for 249 cycles. The resul ts PCDUS1008075595

standard controls and internal controls (normalized
thad assdgerinddieséddrethd dinegitegreidd. din)thid eQargpleVie kldpe is described by

Fiqures 2A-22D. The results,fgr the three experinental
thesfﬁﬂﬁ‘f"é@ flonsraqrrtioned HESEd *on the internal dye control)

are i gL = 3. B S .

O oo U 3 B O SR S e ngerimental
cutwss. Ini this)exhmprnit ¥-a¥ dgteapimed Thae theahreahold eginpll loteantersoots the three

Figures 2 and 3 were then fit. t curve using a
X cEnr at e Sriecott o s ﬁ?@% P20V a |ine. The

results of this are shown in Figure 4. For

conveni ence, the standard control curves are shown in

Fi gure 4A, andablp®ri nental curves are shown in Figure
—4B—Next—athreshold—stgral—++tne was det erni ned,

whi ch|can be drawn pnto the curlve graphs shown in

Figure 4. The thres%@%@gﬁ% nal |[line is set at a

fl uorescent signal / %%g on the follow ng
:ZQQ%ﬁéqép?&?Qi;ié%gbcﬁ?g%ﬁwmt”g threshol d value is set
—“at a signal | £2:Hh er than the background
Edy epregsented by 782 dhorn#d’i zed ilnt er nal dye controls
FA(t hose sanpl es 38Pf-Alt helOel | awli nternal dye). In this

exanpl e, the normalized signal fromthe internal dye

controls,is 1.0 as dividing,the raw &40pt aj hed .

oy Lhdiscar Jabe Paflfiof peBhR A0 Q GIER ™ ThUR MEfhrerseting
tinfehgodgh ptedergb@imalablld Hes KSn et equatidh)atlowtd i Backr @@l Hioaldf the

of the_standards control and experinmental curves that
copieeoiaBiiré | PrscHde kigraxnpdmentabspapieso Thy celspketed,amayms) for cach of

' I ' [ le€ F4 only extends

thelutgre:e% Ix%r%é@ Sgﬂﬁlg E@é af%ﬁlfgﬁétﬁrée?ls%?? hass curve, and all

ot her curves, the threshold is chosen to be bel ow

about 1.7. Another paraneter that _could be enpl oyed,

but that does not.affectﬁpﬁﬁwgﬂﬂﬁghold inthis

exanp! €. 1a?oRGALNG GuidifiRaf8h hitihAlteHiate Th&holdl®

variability between the two duplicate curves for each

st adbarkkanipte aghin iofa sithdarabower trExaprila)]. {ihéis Example, all the

t hr eshol ignal line for this. co S
daty S eiacy Rt cpbg tumftiieh 2G2S PhENEr Ll sk flox). FAM
da@@dibipenako RAR 2T8hH @ﬁ%ﬁdﬁﬁgs fbiScalh &fvel. eMid tatdey 108 QY py #) are
is setting the threshold value such that the S|gnal

shayyiax the plate displap in Fagute Toandegsifolddws: 19008100 t29¢,000; 240,000,

o RS SR 15014 5B RESRFsalBdhf R LR S EBERAT A

duplideraVibr €adh V2] MRl e tE@NSRN @6., adpya# npe sefollbat i 319000,000;
in the cu i nal threshold val ue was set

agint in rves, the f
7,72)9&99‘(11,14%909;i2§§10@0;557s%\é1,t5%~‘ 3 HesrdPd signal 1ine
deni . . ‘
Sop SRS Lot Tyl B s o
impadp érd reRits pdndoquraligsof{resudtvy thatzsy gerdnaed bjembodierhslod the methods

| | line is set, this allows _a determnmination.of the
ani F‘I%lg%ﬁ%?wo the present 1nvent?on. lllgure 7 shows a screen shot I;llspray}ng the

standard control curves. Also shown is a horizontal signal threshold that intersects most of
the curves. The intersecting time points are plotted (on a log-log basis) on a second graph
shown in the bottom right hand corner of Figure 7. These intersecting time points are fit to
a resulting slope that has a particular R? value. Also shown in Figure 7 in the bottom left

panel is a plate display showing the dye and content (e.g., sample number content of control
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where each of the standard control curves intersects
the threshold signal line. In this exanple, it was
waledosnsiised that the threshold signal |ine intePCBHES1088/075595
t he standard control curves at the tinme points shown
wellg) diafatiesanpie e, Akabben2n Blgups 8, shaidrdsholdtsighas vlaeiegh be
that the average intersecting tinme values for each of

adjupied bigheswhich aHays sakrtie ceﬁegqsélaRagEh%@resm@ leygl dppereen in
n
FigiP¥ nRBEscat (kPR 18 B Afttfc tfedhol@Ovaf i scrldh BRI
t he It spye casad ersirehel(lincag shrtiol eeamhotsihtnaar all eftthe sahple curves
'n.Io forna flrst plotted on a gra e Si X
gt gy fegion Yﬁpaﬁ?a& %)In SR%‘}(% casgy lé‘H’EféP%“ ?If%@gﬁs old can be added
to fh%%&ﬁ@tﬁ'a‘ﬁﬂ HEL DRSBTS PP REPsdpRratid) 81 NG ih e PE5! h§ tdrtain

for a sl ope between these data points (see Figure 6
enmbhdisnegtso e alppllQi?é©0$ ppb cthpdsaliivo fre tiegslend aithhitiresheld signal line

e nm.ne a on the |inear Fes
to B AR BT 38 s P p g B P B b cgp e wsed
ins@d b BBrizontal thESKold Xghaldfhe3 As shewh in FiguWas), de! rdthé18dignal
where the threshol d signal line intersects

t he

ling ;@p@rhaﬁr@m] £win highaey & (aq gonpripires t@)tbqusé fit flat thmghold in Figure 7), and it
no?/ 1%1% tg giﬂ eot)g Iﬂ%trsaﬁlg egarﬁaﬁq gﬁgﬁf 1n, plr&ﬁcﬁng.t tﬁ% él%é}l]%t Va,]f target in
eadlﬁeﬁ@&)he&n@e bﬁlddwonalﬁb e 13glisg ﬂ@sﬁﬁte ch?dro@@w@m&)' @A be made log-

determ ned above (y = 11647 X-0 . 3453 )
linpas; @it eeresyIHipg 1 aeeV5b et Sopdassnpbit (e fab\raéuez Olé\%t Igast gps shown

0, I t

i P 1T B MR R T ARy gL EPrequired
nncﬂMeMMa@emﬂanahmbé for each of the three experlnental

sa nted in Table 3 LE 2 Tar
gﬁ%@&v B 14 DROIYS (B SHans oy OER R S

dlf@f@rﬁmo%lﬂ@\ﬁré'sl‘f&d's&nﬁl \Sdlﬁgs afd SHERA §l‘bn% 911@%@0@1 Rsditind ﬂopes cach
he dat a Correspon s to known cop

of Wlhrdbdlas afda.ﬁfernthR th(eﬁﬂm‘h o#n gbcapmRNGA. (Tt@(;credmhbdélulatrates for
corre ond each
oxRIRE R e 30ty B PPl By iAo 5 S g or
miHionP) Gh\ifféref @ik Eolds Rhdhe bat tanssnctut&Oe RQ0ktiIng slope with the
1,200, 000; 240, 000; 48,000; 9,600; 1,920; 384; and O.
hi aticeor r espond to U6 and/or U24 snRNA in
duplicates for each I evel and the target levels (i.e
copy #) are as follows: 36,000, 000; 7,200, 000;
1, 440, 000; 288, 000; 57,600; 11,520; 2,304; and O This
exanple shows how t he selectlon of dlfferent t hreshol d

si grdl Puplicafians @ ppispts srentigaed i@l fRove spestiagriion gie hsrein
1ncrng_tt§ﬁ#gg§ by tHBen &Y, &V GRS T R B n EIROHHIRBE SofQhe 888ribed method

and system of the invention will be apparent to those skilled in the art without departing

from the scope and spirit of the invention. Although the invention has been described in
connection with specific preferred embodiments, it should be understood that the invention
as claimed should not be unduly limited to such specific embodiments. Indeed, various
modifications of the described modes for carrying out the invention which are obvious to
those skilled in molecular biology, mathematics, or related fields are intended to be within

the scope of the following claims.
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and applications of the present invention. Figure 7
shows a screen shot displaying the standard contro

W@ 00933157l so shown is a horizontal signal threshobmosn7ss59s
that intersects nost of the curves. The intersecting

Wé Chmpoi nts are plotted (on a |l og-1og basis) on a
second graph shown in the bottomright hand corner of
Figure 7. These intersecting tinme points are fit to a

resul ti : i gl
L Cpoun AL ARREARE o MiSotl BR )iy al S fiprind?
di sp) ay phomding: t he dye and content (e.g. sanple
nunber content .of control wells) of each sanple well . .
As shownli n Fl“{:}H?le“%lai Haa CORPUY RS FLyaY ﬁl@ﬂ%ﬁwﬁéﬁefsﬁe%ﬁt a plurality
be el tifd Rl GH aﬂ@kﬁm@éﬂtﬂ‘é@mﬁ%@nd% Eﬁstcf&}a@ﬂtﬁ&rhroontrol
. The threshold level in screen in Figure 8 has a
vvor samplics c@riRBining Knowertdrgethany mhmbteisrteathod diffcewngwhencin said

* v SERen g i GeRe SR BERERE o o L uSrnenlE Bl and atteas

MakieRg stahd 28 yntf@uARE dnd appl icable. In such a case,
nore than one threshold can be added to the system and

each adj i3t ed aéhmska%slg@d ling hayiag ) an iagiab gl viahue at time zero,
Fi g%ﬁ(? 11?%1 ffr@sh% d 511 gﬂbe%g &a%&t %%81% ﬁ#ngg ﬁl&% é%g)lox(é)% EZa[cﬁgl%und

ope 0o
i n(laevfebalhﬁnfdv@elcbs satdj ebtpérﬁihblﬁal dueve axiaol @ maie AoV 1dast two
sl opi ng threshold signal Iine can be used instead of a

horﬁ%@ rg[CoptRls¥REP g gnal |ine. As shown in Figure
L

an Ekrringentyl intarselcting timewalnd ardsadeast svd stafdathepns@hpit@secting time
curves making it useful in predicting the amount of

&b get in each tested sanple. Additionally, the
I og¢h 09 HR&SEsidd daid é:trl@e[sE tvid QUWRTard b&HMol ifi@8edifg 'ﬁ?&evalues and said
Iogllnear often resulting in an even better goo ness
kngfm target(cgpg numB&s v@gensyato logatlot] c’@&stton@mm@@mdmates for a log/log

reater slo
it ol o shitiieTy iR et YRR R oo ooy
nu@bed!l |y reduced. Finally, Figure 12 shows the sane
screen shot as Figure 8, except that seven different
sl of) ng PHIces wWidlogmdet dat to@enerpie asipRrequaiandesaiipg a
I h of which has a different
ra%§¥%%(%%%Htékﬁgléﬂﬁgéﬁ%%%ﬁgred This screen shot
il eptr atpecscsss‘ucg” saeckarpehmentah mtasRriap tierpaliceritls ofid wWapeecquation
can perform by o thousands or
to &?qerqt%ﬁg)larslrﬁee |t?r€%trC€ﬁY nPW%%fsﬁ%P?H@ CXRETIMGHE sHBP Sne t hat
generates the resulting slope with the highest R2
value. Al publications and patents nentioned in the
2. aboVée spdioidf ofddbino b, wiecinanidithresindd slppe atzech, loy wherein said
ref gnce. Various nodifications and variations of the
tmﬁ§@§{§ﬁgﬂmﬁﬁgﬁﬁﬁ'and system of the invention will be
apparent to those skilled in the art w thout departing
fromthe scope and spirit of the invention. Although
3. t he Thaweathadof (Haign beelrereie seidiassay signal level is generated by a nucleic

acid detection assay.

va

4. The method of Claim 3, wherein said nucleic acid detection assay comprises an

invasive cleavage assay.
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connection with specific preferred enbodi nents, it
shoul d be understood that the invention as clained
wa@ banalogB1iso©t be unduly limted to such specifi CPCT/US2008/075595
enbodi nents. Indeed, various nodifications of the
5. des ahk hethomstasaihog, windréiisiid midleid 4v8d ddtv@ivhi a@shyibp&iformed
are obvious to those skilled in nol ecul ar bi ol ogy,
ungigrispibrpiebeondgionsel ated fields are i ntended to be
within the scope of the following clains. W Caim 1.
A nethod of quantifying a target in an experinental
6. sanflhe nethngalr o fClaign 1.ayhqreinsaditaget domprised a abiclsic goidlsequence.
data conprising assay signal |evel detected at a
plurality of time intervals froman experinenta
7. SaMhg bt GIBRSS, MG bAAGRE R CAN §QlieRRBhBRises a micro-RNA
contai ni ng known target copy nunbers that are
or giRfiN/es@menconherein said initial signal data is capable
of being plotted as an experinental curve and at | east
two standard control curves; and ii) a threshold
8. Si g@elhbBSf El@éﬂtiﬂ'%n'g h tzﬁrr@eti iRlah lcRperih@indsaipleU@niphisinig®
zero, and ii) a threshold slope; wherein said
t hr 8shol @resiigjpgl |ine i s above background |evel and
I ntersects sai - ' t r .1 f
sai d at ﬁ%astagﬁgﬁgﬁgﬁggggﬁggﬁgfé%X%B%J%@QI%%%ﬁg%gﬂgm
processi fig saiadohpuick 8ysteh §dhg didtal thadinsadathet fiiasifidhg software
signal line to generate an experinental intersecting
t i méPRIgatien.#R8 at | east two standard control
I nt ersect s i L [
o bt andana S KFHER el OEGRSIN ST ALe SR computer
syseroywhdraingetd ionpl/sipuattetasoprigesmsat sgrab ipvpl ditteatkat @ a plurality of

. canpri Si coordi nates for a l.og/lo lot, or

tinj B %fﬁm&mﬁpel‘&m@%h 4Pkt a@ﬁfiiﬁ@?ﬁa}gt#wa@aﬂowg samples

coMEBHSkiRAIntattRPVDyiRnEREs RARYe BFRE! SvhRinRhRGE I &a is capable
said 1og plot” data to generate a sl ope equation

of Hesg pldticdgs an exysuintenty) cwivoprd £ lcast ovs stianddrd gogtadtcurves;

) val QeSS bre G ueet GRE LYOHRT BT 8 UL RAgEY aPfhication
suchud it dafd @ebet qu-Getyis@Rfrvparaber for said experinental

sanple. 2. The nethod of Caiml1, wherein said
t hr eshol & s| ogendratey e thgeshgld sagnal Epeyhavangtandeiginlofignal value at

sl o %ei zrd! %g&ql ¥ Bhirestiol Tﬁg Whlgpeqn afid ﬁ%@hmd]m r}’}{?ﬁﬁ@ .isrhbove
salﬁ'assay S|ghal Fevé1 P genera?ed y a nuel el ¢
background level and intersects said experimental curve and two or more of said at
least two standard control curves;
i1) processes said signal data and said threshold signal line to generate an
experimental intersecting time value and at least two standard control intersecting
time values;
1i1) processes said at least two standard control intersecting time values
and said known target copy numbers to generate log plot data comprising
coordinates for a log/log plot, or a lincar/log plot, of said intersecting time values
versus said known target copy numbers;

v) processes said log plot data to generate a slope equation describing a

resulting slope fit to said log plot data; and
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acid detection assay. 4. The nethod of C aim 3,
wherein said nucleic acid detection assay conprises an
WO poasBies cl eavage assay. 5. The net hod of O ai PCBUS2008/075595
wherein said nucleic acid detection assay is perforned
under i s@bher pedccseNlill coRSimdhtal Titerse@ingatin®¥ald @itisdid slope
wherein said target coqprises a nucl eic_acid sequence.
7. TREHOBLN 8eNcHHC eqapHTEd thiget by nyBibar foepidicspeianental sample.
sequence conprises a mcro-RNA or si RNA sequence. 8. A
met hod of quantifying a target in an experi nment al
9. sanflhe nexthngalr o 1aign 8.ayhqueiashdithigshdld slapeis€is zent e fvdeeesin said
confjgured to receive initial signal data, and ii) a
tm@%ﬁétﬁ%?¢§§@%@ﬁ@having stored therein a target
quantifying software application, and b) transmtting
said initial signal data fromsaid user interface to
10sai d'he omphrtderf (Jyist &rwwhanbisseidrassayi stnahlevelab gsnagatad byamacleic
conprj.ses assay signal |level detected at a plurality
amgfgg¥h%p?%?%rvals froman experinental sanple and at
| east two standard control sanples containing known
target copy nunbers that are different, wherein said
11sj gridk mpghasl ofClaiap 4 vehesdin s myclgicorcidedrtepsionassay comprises an
h“%§gg%ka %qkygurve and at | east two standard contro
curves, processing said signal data with said
target quantifying software application such that said
target quantifying software: i) generates a threshold
125 gdde methpd q{ﬁalﬁgl@,)wf&ﬁem Aid ingelCis agihdeterdion @ssay 1y pereormed
r: WPE hreshol d sl ope; wherein said
un%ﬁ?%%ﬁ%ﬁglgkgﬁgpgline i s above background | evel and
i ntersects said experinental curve and two or nore of
sai ¢, at |east. two standard control curves; ii) .
Bor odb8 g&éh@iqfoélgﬁﬂg% P hRI $414 S RTAF S8 RBAIEE & ighigquence.
line to generate an experinental intersecting tine
val ue and at | east two standard control intersecting
14t i md’he aatlest; ofiGlaim p¥,odesge said audemtacidemgticrtopgompesasaricro-
R}@gntrghﬁ%ntersecting time values and sai d known target
89“’ gwgmyg‘generate | og plot data conprising
coordinates for a log/log plot, or a linear/log plot,
of said intersecting tine values versus said known
target copy nunbers;
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iv) processes said log plot data to generate a sl ope
equation describing a resulting slope fit to said |og
w@bab/osEs@; andv) processes said experinmental PCT/US2008/075595
intersecting time value with said slope equation to
15geney @isenafoydamitifyingd thigegiataneapyrimenrhiaamby co‘s@'rdmg
experlnental sanple. 9. The nethaod of C aim@8, whe
sai @ t hr éslisics celfigedyp detecy @%S@;V sigegl 1GHebated mu@f&mof time intervals
fro%?ﬁtﬁ%@?gﬂlﬁﬁ%g%ﬂég gfgc? %EASYET fteve (I chmgig trs]eg[ir:f @ gongilﬂfn@known
tarpetcopy auabéerd tlﬂ?&hﬂﬂilffemn'a&s gonerald initidisignmel duved of CI aim

10, . wherein said nucle acid detectio
conPl i sed &8RRG %&%"é‘%@é’%ﬁ%téoéﬁﬁon lgureaﬁ% met hod

of O ai myl0, WARLEl RifRld Eﬁgﬁzﬁl‘ﬂaﬁa BGeferdRls %ﬁgltal @fta BB RYapable
i s perfornmed under i1sothermal conditl ons. . The
met kbtciog plttad as &) cxplvainmeintal saivd ahdatgeast mﬁtah@éé centrol curves;
nucleic acid segquenc thod of. Cial
wherein i d FEETEF 8%%1“8{]516"1@,%&8%1 hagng?) ’%1“5‘ Fﬁgi%?-l yalue at
RNAtigfe z%ircRuﬁd ) Hﬁ*@%lcﬂ-ﬁop&wﬁ%f&i& 8Ridl efrc YR ifaY | llﬁ@ isthbove
target in an experinmental sanple conpri sing: a)
dev ibeekeeanidi g iatpriostsgerdexpermertyl airghand twv@v@lm(ms ofsaid at least
pIu [ rvals froman experinmenta

4? SmM%QEC&nggyg%ﬁo standard control sanples
cont ai ni fig) kn@meﬁﬁagEBngthatmtsaﬁsthtdgmmafg@al llne to generate an
different, to generate initial signal data;
t ar GERCTHRARIITGTSAGINgG Rt e aishtileast ﬁwst%wd W@alwsecﬂng
i) BLRCEFR:: said initial signal data to generate signa
data that 1s capable of being plotted as an
experimem)al puroess santhtdtast wasdtartdand ainaroti atarsaang tiale values and

o ko GRS 5t B BBLisd FpRIAL otdnates o
thr esholod pt J)togﬁllnéé'fyfﬂgeﬁl& 8881 &2 hRg dnivanRb Véﬂs{ﬂﬁsah@known
above backgr ound I nfersects said experi nent al

cur@EgamvamnmbmSnnre of said at Ieast two standard

I | . d d id.
Cir eshol 8151 gieety i o8 LR T BB E g iRt Aibing o

| Nt e&ssRMlel sipetfit i@ sal@ldpeplandhtatani east two st andard
control intersecting tine values; iv) process said at

| east t wolst alEses Bishexpsrimepiabméssacting timcrvlugarighessid slope

and algalt n'%‘ M&rété‘r %&ntﬁf’eﬁﬁ 1{%9{':9 Opy uhl%elg §ﬁ %%ﬁgﬁf‘n’tal sample;

pl ot npri si coor or a
or hn@ear/log plot, of said intersecting tlne val ues
versus sai d known , .. o
c) a computer system having stored therein said target quantifying software
application, wherein said computer system comprises computer memory and a computer

Proccessor.

16. The system of Claim 15, wherein said assay signal level is generated by a nucleic

acid detection assay.

17. The system of Claim 16, wherein said nucleic acid detection assay comprises an

invasive cleavage assay.
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target copy nunbers; v) process said |log plot data to
generate a sl ope equation describing a resulting slope
wo 2doonssis@i d | og pl ot data; and vi) process sarPdr/US2008/075595
experinmental intersecting tinme value with said slope
18equdthk efstérd of EMemalte whepiagiid hui@délc badgetecGOPYssiyisdhfigured to
for said experinental sanple; and c) a conputer system
ruthgdeh odreHPeFOpRiEPBs n sai d target quantifying software
appl i cation, wherein said conputer system conprises
conputer menory and a conputer processor. 16. The
19sy stlamsgdter@lof OmirhSl, 5, where@i suid argbt asimpniscsiagraleid &vdsequsnce.
generated by a nucleic acid detection assay. 17. The
system of Claim 16, wherein said nucleic acid
209€t §GE 00 ASE YaimOD WhERS & hi&S b8 sEhIRAYASnprises an RNA or
assay. 18. The systemof C aim 16, wherein said nucleic
DMNaiseljudetcect i on assay i s configured to run under
i sothermal conditions. 19. The system of C ai m 15,
wherein said target conprises a nucleic acid sequence.
20. The systemof Claim 19, wherein said nucleic acid
sequence conprises an RNA or DNA sequence.
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