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R g, 14, 149 i oo B (s B GHiIS (U0 G 1 the sixth
hRidctRin @Jbu@ll'@o nA'ﬁJ:Ief%Edh@% B nﬁtrﬁ@tm HORNHR xR GHMRRASN queue

along the lines of the Watson-Crick base pairings in
the sanple DNA, formng a duplex structure. "Stringent
hybri di sation conditions,"” as defined herein, involve

hybri di sing at 68C in 5x SSC/ 5x Denhardt's solution/1
. 0% SDS, and vvashl ng |n O 2x SSC/O 1% SDSat ~room

e o g, o L T



i ndi vi dual cytosine positions, or treated by enzymatic
di gestion (Xiong & Laird, Nucleic Acids Res.,

WQ@200858R2031, 1997). Detection by hybridisati on PEBEUS1086014173

[0032]

[0033]

[0034]

[0035]

been described in the art (Oek et al., WO 99/28498).
Add|t| onally, use of the bisultite technique for

i . .10 indivi | :
e e Blod ISP b g EpRRL Pl 13 B coMEES fetching
ItstebiBtiorts, frdiA Sk inFlastioniqgéuey1361 138, 140,H49) Mdl 14@inedrder.
32 G40 % AU RR R G e b oRSnCS s Tt mode s 2 -
1995 su MR 74 65AGeRRH ¢ 3 r . -
[ nveﬁ%?é?n pr ovegd%s foygt %‘Zﬂpﬁ)gt g %)Lil‘pe;lélagl |1§§[F&ih? Y Further, in &
tpedienlag embodiment thé seguemner aliso lepemtes ar a senoad nmdfbythatsuppnrts very

S5m0 o R VR et AL Bl 3Rt 5 G s
HORMENT BWSRL esiicef] Eﬁrﬂﬁﬁdﬁﬁa@n%b@uﬁéiﬁsﬂhétfirﬂgnﬁﬁ@ublpexecutlon unit
NOS:1 to SEQ ID NO 3,” SEQ I D NO 24, SEQ I D NO 28, (%@

1168 ams: exsoute . lord) inghrugtion 67  Staze ABsiUstiop Gng mu@nﬁmlqt@ gic unit

at e Je ti.\e Kk

ﬁﬂ Qngﬁﬁgﬁéh '?ﬁje %g%"%pnﬁé%y‘!}@ép%‘c%@‘ {JE‘? 9 V\J(Lé%erg c\évpe a load
mmtﬂuotajm ahd taneApUe sdnictiony e 1@ nthartkird Undtaltion feecdtfol unit can
anal ysi s o&iptl))ir dl ogi cal sanples of a heterogeneous

REe2 B n{igi6ne RUHRIT SHUBHIA MAVERP) SMAC), an ALU
ms'gﬂbg‘%lg a%gﬁl?!éggeﬁgtgorgltrggf %I%f a tﬁgl?s‘gcg re %P{:%iglggtﬁctlon. FIG. 1
pargiier iindicates thah theufolirth issirelien teh@:upen soit hlkh ¢aneekerute a shift (S)

th 1 titat
S AL oy o e Sl e S T on. s
@artiéagf efbo@imeMEthY lpaddroh radiret @aﬁsttﬂu@pbﬁf b&RGeRPEVArhO loop, a
as posed to a nethylation state. Accordingly the
@ﬁﬁﬁﬁﬂﬁ%@b%@ﬁt@t@%ﬂﬁﬁoﬁrﬁmyl ation state shoul d
al so n n d £
oy S BN PP VPR SEHEELE AR B GReh g

ssmmem 4 bﬁ:oh& rumﬁledhise@ﬁteﬂﬁllbylﬁ&l edhlrd) uniflednie pidiek 61116(152 a fourth
be talfk a_methyl atjon | evel above_ that

Jg dapristes fils @ fléﬂlf urb%%%egl%éﬂ% il A0 Bxh upiftedpggister file
l??s a Eé’éhu %nfff%@r&?i%@r' il 14e PNETRee 8, 'Tg@' §§8 corresponds to an
met hyl at i on fora given popuf at’i on, I's
pTSailetu@(btéybharlZ@,pH‘m 126d12ﬁJt136f 132 wthin, th?EhBeﬂ’lcnyt 102f f Further, in a

PRURURP PO gt eeagl; id%pdstet A1 PN ido; 139 154, 156, 158 has the

sirRé Rvhaduedon an@ym&d@tﬁﬁﬂnﬁbé}dof &dta 'opBaBANNAB R Sfimber of address
shal | be taken to include a methylation |evel above

PRTaRdst - of f be zero (0) %(or equi val ents thereof)
nmet hy I |
assoc Pgl?hgnoﬁf ?f{t]lo? & tﬁ;@%ﬁg gario %Pirggpgs:&gggﬁa?n&ryctmns are fetched

fregi tresheibey YENbY the s@@BAK: A08 eﬁamem@aeﬁgmﬁad ﬁﬂtrfldftﬁm execution
t he nsisting of Septin 9 (including a

r oup
PP%?% 13, l?%% ildft @4 W@F!éts@ Pt tmey@wctlmeuuowm 108, 110, 112,
TRy i 500, S50 BARSAI0 8 S50 B . on
phthermifigd wgisen fd¢sat4s 160, 1GRGIH,M156) iR adbusdqlueing ds execution

PERe st 118 Ricks 16/ B RISy L s L7 114 can

BothitieR tb g gé@m%g@tmanfb qlaart@%h@t)f ﬁﬁtdrﬁf‘ecpfeg%?érlf%@MS 150,
proliferative disorders. Nethylation Assay Procedures.

Vad.i16ds13tetdh§l ati on assay procedures are known in the

venRE bR a8 L EPPBRY bRk KaBeBRREF g e

FoRlisiet] filk i1 Bheiabed & cehBmlIgT deBighhtdd 2001 YALPEhoWRGthe unified register
di nucl eotides (e.g., CpG islands) within a DNA

sequence. Such assays i nvol ve, anong ot her techni ques,
DNA sequenci ng of bisulfite-treated DNA, PCR (for
sequence-specific anplification), Southern bl ot

anal ysis, and use of nethylation-sensitive restriction



DNA is treated with sodium bisulfite and subjected to
unbi ased priners and the TagMan(r) probe. The

waaghanony probe is dual -1 abeled with fl uorescret/Us2006/014173

[0036]

[0037]

[0038]

[0039]

"reporter" and "quencher" nol ecules, and is designed

to be specific for a relatively high GC content region

$0e DOGinclideSBikF-tRY (3B re LB D& stk S g

i net he nPCRec:yc1 I Z t hgnﬂtrﬁggggs}r %/\(/iajz?%go%cg E%Srtgs:@gg@??rge@gr?y two (32)
bifis 204) [Fdis 2 tikdicaTesothbinthe unjfiedhregisier fikn20ncdntintiyde a first data read

R, B eP BT RS paE T i i Ge 00, phbtpurh data road
Portanid. dprg, RERnifidd Welster&¥E %Uquzlﬁdése@?ili‘sttcfs&fa rite, port 214, a

anneal ed TagMan(r) prob€e. The Taq pol ynerase
Serrvd detaouste paet316; and avhind dateewrittipopi 218e t he TagMan(r)

pr obe ' ti i 10 release the fl.uorescent . .

r epor tI{le)?ré p%g?cglzaﬂlee P g}rm%ng’a?ﬂel VAP énsg'é]tcbelﬁ (Eﬁ'i‘clgf asppciated with the

moifiedrggietee figl260. gRalthets High gathe @R kcdtiol®oTdatty Erﬁ%ﬁﬁ@t‘iﬁnf) the unified
e

det.ectjon system Typical reagents (e.g., as m ght

fRRAFEr ‘%ﬂﬁ ?é’%twﬂ%?d wiheagh insieeipniGan)befaseesspd vig)the four data read
Bk ¥66,% | |0 480,16

RO 06 S0R0110, 085 i ihocists Bl o A5 LG 2T Bigwever due o

teegintenicayeor m@pichrestimgohethod algddaibed beloky, hicgéllt}myi(fblgf dpétands for the
robes: opt.im zed buf fers and depxynucl eoti des;

gf}?g’““r‘é‘a‘ |‘&?ﬁ8§‘£§%‘5 TRELL Bwé\edmstﬁfsgféﬂﬁém {hy four data read ports

o6 musgRE, g2 a quantitative nmethod for assessing

met hyl ation differences at specific CpG sites based on

bi sul Ricfearing éaFHend, oeemy metbbi ofmanltithreaded operation for a digital

R oA P B TR ST 80, 38R v e

gBtocion 6Néixiindepeaddng drodrii Aty Bhd iisidebh® ids@uction of the first
convert unpet hyl ated cytosine to uracil while | eaving
BIO#EAH Wéé}f{-re iHﬁ’é‘lq}lﬂ%th/% Scepiipe First dnstiuetionoef a fiest program thread
g i t; . e i i P .
0 S ARl RGN O ARRASTEH A BB or o
prgEm thrgadp3@®id a dirstiisstivetibabfd fanth peg@nadreadt306Ph 8t instruction

for t hyl atign sis at the CpG site(s) of

P B Erbedin, e B ol nstuichomtoi b pgin (e 310, and a
Bacoh@HisGa&Inest tRARPbRGYan? BEPNS) . and it avoids
utilization of restriction enzymes for determning the

met hy Agtdepirtest &t f3GaB, OpGfisittissiructippi afatherEmyemigsam thread 300

1 i 2o e . e Bihe R 8 314 e repaionyep 318, o

sacohdidescution step 82004 thiddrexeadiondstep™$A2, Bhd ARFrftchk step 324 for the
%%eci fic.gene (or. bisulfite treated DNA sequence or

énpgqugtﬁ@) of élgﬁ first peeerporthireds 300s  The first instruction of the second
HEBRIUGLEPAAZ TR A BHAARAL) 900 XL b e 9026, o
exsautioronted f30er fetand theeulibn ShipPB2; eatiiidogecutidid step 334, and a

wBPRrE R Fieag i Bl et (avcrbaot ditathifchprogram thread 304
f?_@fufd@i a d84Hde QRPLIRN a R EBF fileDMess %Fe?)vﬁfo\,’ arfﬁgtfe%%%lt% step 342, a

it (e.g., preci pitation, ultrafiltration,
cutissHerf dHarithind exechiton stemsdaNAd n eaiivteck step 348.

360
non Tt e e TR R s Gt Heyifh rogtamsihesad 306
416> MOGIdEDQ dEQ)&@eél@SO!Ql ¥olsterofid dﬂ@éb‘srk@éﬁlﬁﬂ,lavﬁrsts E}((S:clu%on step

Occurrior;% Treated Variants Thereof According to
N2 pecond espeytion sip; 359, 2 YHG exscNGS! step 68,580 A ritdbagastep 360.

: : I .. .SEQ 1D .. TO SE
RIS R EE o Homit s ieltes 55 YRSklR rioaeis thisad 308
MAuEEQ HE2oNOsted 362SEQdifeNDS. at68s Tap 6@, 4 Brdd@xeQidion step 366, a
were Determ ned to have Novel Utility for the Early
Detection, Classification and/or Treatnent of Cellul ar
Proliferative D sorders, in Particul ar Col orectal
and/or Liver Cell Proliferative D sorders In one
enbodi nent the invention of the nethod conprises the

. e . L ™R I A Y T T



To detect the presence of nmRNA encoding a gene or
genom c sequence, a sanple is obtained froma patient.

wab@es s e may be any suitabl e sanple conpri sSP@IUS2006/014173

[0040]

[0041]

[0042]

cellular matter of the tunour., Suitable sanple types
i nclude cell Iines, hlstologléa slldes bi opsi es,

e i SS bod t.oal h.C
SRR SEREAAT S, 35 BRG] MR LA GO s 572

b@resher, tholfastadsthictiod otfehé extmpﬁolgﬁum gotal 20 fchies helecode step
bl ood and all possible combinations thereof. It is

é?‘éfaefegeéprtfﬂa@ceﬁ steB Zp1 @ Tirsh saecusion sepodie, arse%&fxecuﬁon step

?Q‘ Aniraekeaked sft«{?ongt '%lﬁ Q%&l&k@b 35584” ORiaM Vﬁ Rk ‘aeplcted in FIG.
['uent, uri ne, ood p asnnm, serum

Bl the decmdmmedombMd ficelthrsad m ﬂnsludsm d¢cede ftep 686 feeregister file

bl ood. Th betrea d to extract the .

RS SRS Aa By, oo, Stepe 3918 1SRt OB e S, 397 2 third

%ﬁ%ﬁh@nhép@ﬂ@%m@@ﬁ&&é&&ks%%ﬂxmteChn'queS are known in

the state of the art for déetermning absol ute and

rel at ve paéwelas epfbogimenteaspindipsiedrin Gnﬁoﬂieydqqufdstep 326 of the

echni.ques tabl e for use present n
&155 HES&I%I F ion g 1}? ?16)98?4 Brogigm éhreactl IggZ is B¢ ed'} %{:ﬁﬁenQIy with the
adpdyishils acEdVesiep B 6108 Eid iRt MSE@N o (ORI ﬁrsﬂpwg@an Ith‘:l‘yﬁd 300. The
and PCRbased techni ques, such as guantitative

deqoderstam 338 ofithepiimy instrotim %ghedbﬁé rpr?ﬁremeﬁhaeagéioé is performed

ﬁﬁc%‘ﬁreh Wit 1O deoi BT fileCalbass! sYe Pif G the FirdtSndchieibe %f @ﬁe second
rev se trans%:rlptlon r?‘erlsatlon chal nreactio

peuginarh dread BO2 BuRthe fitse emmmhonl step IE-PCRe lflsst\mdttuckmowﬁthe first

R Bl Y P 435 VALSRR PO ELPRIRL e o
Rio#dm ¢lchd' B o6 1%6&6&%@{1@1&%%1?%“&1‘ e BX%8EPFif adcB® step 340 of

st andard guani di um i sot hi ocyanate net hod and the total
RNAfmss inswryeioneoft the et pmmm Tread 20/ thyefirsi amtlblpﬂiep 330 of the

G AP 88 oFoolh PR Bdles R0 ol RO Syl ep 320 o

e fﬂ@ﬂﬂ@drmbh@et}eﬁnﬁfpmgfanﬂmwaaeooandom hexaner
prinmers. The cDNA thus &l roduced is then anplifi

nmeans FHF. Pépther gagwathakhrediecede ste 292 glcthg flpggnstru%tlck))r)l/ of the fifth
éﬁ ga%n%?%légé”%% éaﬁée?fod@ ggggﬂﬂﬁﬁgp Qﬁ\y h'éﬁ(i@gn‘éls fild'access step 352 of
JikGHE2Imstrd@®dh ofhhe fouatheprogramrthrend 364, thy fmﬂfe&ecam«m)step 342 of the

Furt.her ref rre t he " ari ant
Bk e A o e g e S o e B Eoner Bl Tgp 332 of the

FyQihGheabh GP tH RBERI pPefhm fREAPH62, lhh@MMEHEId8xecution step 322 of
Mbl ecul ar Beacons & Scorpi on) or SYBR green. The

thet st egtra¢tipmadf the éwsttmegrpmdb@gd @00SYBRtgemadp, the deprde step 374

gga]gt ﬁftﬁgt e%& i i ‘1%‘2 & S \yyglﬁg %ggg?%gt Wg?d gsaé'éj rg}eﬁ %ncurpently with

et fildBedeysttsp 864 O UReHS e MsRGCHANEIhé $1ft(hf1ir6gtaﬂ§theéad 308,
to normalize the results, In Northern bl ot analysis

fthesy st @yvecpiénny stey I5hrisheifstinsirusHon of thedfourth prpeaeatiysed 306, the
d

ggéopﬁr&%&%tog%eg) SAPI%/ g@?ﬁ?rf%r?ﬂ %ﬁ&l%(:%%g |$g rtgen e}ﬁﬁﬁ_#gw kRO 304, the

tieediEtecagors stgp 384 iof thpy firyoidstroctidn 6fothe rseccmdcpmgramf thread 302, and

target RNA in_the popul ati on aring
gD R TYPIPe e BREErTond St BT BiRERa UTasi0ds
r eVea'Aé 1&1810%1%3‘4‘3 Hd Berghagsde @te%elgf% 6 RlcCRSL %ﬁez;/d of the second

| evel s. ute quanfitation ca per f or ned
mr(snpamomglz sepesfoymatl coocuarestlgvdtr theaugiser didneccasestep 376 of the

gl%:ﬂ? (gw? %rm rg% aléﬁfu&ﬁg%ltﬁamg zﬁt r ansce’l?ﬂ) tstep 366 of the first

M&%&k&pm e fﬂﬂﬂﬁﬁ)greﬁﬁ Qﬁr%ad‘@@§ &h& &@do%a%x@éudoavseépmw Bf the first
expected to remain relatively constant regardl ess of

conditions, is often used to normalize the results,
elininating any apparent differences caused by unequa
transfer of RNA to the nmenbrane or unequal | oadi ng of
RNA on the gel The first step |n hbrthern anaIyS|s S

- o, . . g A IA [ - - Y




patient. Preferred is a kit, which further conprises a

container which is nost preferably suitable for
w@emwbalmng the neans for neasuring the | evel BET/US2006/014173

transcription and the biol ogi gal sanple of the

patient, and nost preferably further conprises

VIS O A S P A bt b o o
{Riruaicpl of dei thirdofrogtang cirewd 804,i dhestherwiiebyskusttp @36 defsthe first

abl e to hybridise under strjingent or noderately

ysipeipal thosegprd Bivgrapthread 3anscri pti on products of

at le i ' dceQtep, the first
o0 25! 252 pROEBEORHln 0D EASMENT SEEETANAep, e i

txeanson stpp, tharseanmilsexeteionodtyp, theOXiiel ex8éRih step/TaNd the write back

NEP 16each 3 (e SRS SENo! BF R reas puppIhyiBroction pipelines
?&Qﬁﬂ)ﬂgfﬁn iheaR! FeN PR 1EleRs AmuRdey BHEbEOEy RS e 8N dix clock

a biol ogical sanple of 'the patient conprising the
tycdess thait py leshthan caluinstsuokine rissig ratheseyen glonk clyeles.ifgrgachrprogram

ol cl eotides,can hybridise under stringent or.. .
Al A RMBRT naRegrr - ok WEpRe o 7 eyl for e fir

FoReie tiead ¢ah 16508 Afel £ jdsth@tion ideste ol dkhairo@amahread.

b); and optionally,. i nstructions for use and

(d : Of
[0044] i nt er ft eltemptéye @mbecih@e_ra?% theopipelines ¢an piglizeypthefe pumbers of clock
erre I :
BT o 75, 8 Sy AR 0L Bu0on o pe g g gk ol
GreatkB tlom A6 dbackesyctds wilized bgreach pipefihe ndntotirey wardgra succeeding

hybridising to. at | east ope sequence selected fromthe,.
bl it a5 o EeRbs IOFgUes SRe) 4 BIeIgHS piriction that
Bt RN pRARAGPMRbREENt ary thereto. The kit may al so

contai n ot her conponents such as hybridisation buffer )
[0045] (wher éstsheh, o b gortigulae emibddisneat. @ predipate yelad ferghe sgnopd &struction

BEBAohoP PR S0 ARG A BB S o

bRJgeeh thiregd 900, etd)eddinly tH@Yirdt @REGIB sRPHBIBE sefond execution step

szeé)ar ate containers, a Fol ynmerase and a reaction

B fasrthe Piifdexeentigrostep of her fitgkinstiastion ofdhe A programifhread 300.
’ b S .

UL 8 e L5, OB s S OPLY B T 85 o

s fitstinstrdation lé thedftrst @rogmmathread psier teethg elatade Biep 386 of the second

present inyention further provides for nethaqds for the .
Giracano BF D QToR BOCHERd 1 ; e8I BERBendS B Egga Metruction
BY 1aid 89 BRLUNTES ift fhe %r&ﬂé'ﬂ@é 02180 §Irfke Gnl) TOMBr file accesses

pati ent. errant |evels of polypeptide expression of
whidin they peqonil diestrentioo defd thsy fitsh enyegres Hreage ddAitbat depend on the

sequences sel.ected fromt r.oup. consi sti.ng of .Septi
BT (A g Ee BEras | GRe st o 8 Mol Hytie schlls; fen ano
Mlon (VO is PebEmedNRAL of is@PEcoBRQ ADsNBSHARE it Qot wasted

S QII§$«)€%§ are $Zsoqia;géﬁﬁ%fh t he presence of oL
b needlesslyacersginggegisier files guetomiedicaio epndibens. under
expr essi ' oly ' ' SOL| i1,

oose 010" XA P e RIBLIIPSARTSAELRLAR Mg for
giitd] pighylppotésdasisaghewac CPIGH Aghdws aliat | thasietionkeimeiudehi@ branch
am no aci d _seguences Erovided i.n SEQ I D NCS: 20 to,S%R)
FOYLRE 408, pAPABHNG Q2.4 BIRECHATHBY 4P HeS-BEETORITS 406. Each
po y%égpPﬁgé cahggg useé#%§ﬂgﬁ&ﬁ%%£g%és?ﬁ%?ﬁ%@?ﬁgg?ddunngsm;
aloek nptled foretaddinstouatins Seteksqieitom anmahstyction queue by a sequencer. In a

i rmunodi f f usi on, | oel ectr or esi ' nqc 1 cal . i
RS B RTBRS e e Rtk eons cloBk Rs Gy, » ogister fle
heeBN18tEeSyc1AT), HiirfRk EQRioR Rk @FBIL 4TB U scBfdd&chi®ordelock cycle
see Basic 'and dinical |mmunol ogy, Sites and Terr,

eds., Appleton & Lange, Norwal k, Conn, pp 217-262,

1991 which is incorporated by reference). Preferred

are binder-1ligand i munoassay nethods i ncl udi ng

reacting anti bodies with an epitope or epitopes and

.



cytosi ne base of the genomi c DNA sequence to uracil or
anot her base that is detectably dissimlar to cytosine

WO poobe1ayss of hybri di zati on. The genom ¢ sequeneE€BUBIV06/014173

[0047]

[0048]

[0049]

[0050]

[0051]

guestion may conprise one, oOr re consecutive
met hyl ated CpG positions. Said treatnent preferably
Q p
S GBS aRoR R SPRL AL ESh g PRk G P pyrer o

alodk cpbincRideon Sirdt portdafand lasecondrktesy. ed enbodi msnt of
the invention, the invention grOV|des a non- natura

occur FiGhdt pRSTSt qhé'bldll"ﬂﬂﬂ e drape doﬁtéﬂ?pﬁ“?%laﬁéloﬁkégau% HE’(—?k decode

ﬁ? A idsBRSonls® % ﬁmnéjgelﬁ QldedQul szlrétrbdrﬁ&g?f‘the decode
a sequence ct ed rom e group c nsi sting o

b6k tRINOS: Bldck GZEEQrﬂn@ tINGseE 60 SEEPbD oNMES: deBodencl S Ick: 408, the

NG 33, SEQ | D NCS; 30f1to SE?@@D NO 31 ¢ IQ%I DfNOS'.42 d

POUSEST e éf‘sreg% B fés: StaoreSEfﬁrl B 59, Orsﬁ%rﬁt [gperan

ﬁd@r té@ac&%@obf B1d¥ 22 finisHeQwifRidNHe: réggtefr ﬁleSﬁQeésQlock cycle 410

. In further preferred enbodi ments of
amd/@ntﬁrstmpsmnd istettieved fm the @gater fideasin 6gart1§uiar emb@ilment the
or a segnent

e eised B RERG B L 5 B GREHF Foud £4 BB rpeister file

héreSEEP B16KNQ 21 Srcukrink thEcafd HrtioEQY tHe d‘da)c?agcloﬁf@cld)lOS and

NOS: 30 to SEQ ID NO31 , SEQ ID NOCS:42 to SEQ

fho frst pegtion op thepeseaer Blegicesss slogh asle 4Hy |Al§ SNGE the register file

550 B e SR80 854 1. SELENIR A e 10

IS Nnont bIﬂJeht412¢ adlscoduringrtin ésvede aellogk t:ylcla1408 cthe a:qpexrct:r begms a full
f the sequences SEQ I 0to SE NO 15, SE

fesos T PORe BN F0° MR MEROTORY by eciefB#ger ieuss within

#le@etddd 1&20ft e SEEIde 1Y Ale 4§§th %é\i%t 1519 obHe rEQster file

NO 39, SEQ I D NOS:50 to SEQ'I D NO 51 D NCS: 168

a@emqmmm but not SEQ I D NCS: 1 to SEQ I D NG 3,

NG 1B7BE T8t REP ALl A TR isgr DAY 10k 3507 hE sequencer

R 869 adinkiadtiondvittngeddRRE TVRONPT & Sted lat bRR&!428Nthe sequencer
G, TpA or CpA dinucl eotide and sequences

wﬁmmg cheaka oades to Fefernsiag therphysicakaddeass paeeansspeiged with a

(BT BB S B R 1 s

HBD ARe séﬁ[ﬁ@derBiﬁﬁ:r@art msﬁlﬁ@ohl@ub@ Bﬁ)kuﬁSEQt IbI[bclkI@SZSﬂxetsequencer

SEQ I D NQ 51 (%Pl“ . 168 to. SE a@blwd(?f
AGHIREE (AP TUSIoBLT PR ¢ iR%gnd &F eB‘??s rs‘i guble-word for the
%ié%hl@d[gﬁl Naoﬁ'zagpﬁﬁ&ﬂﬁfjéﬁgodl&e§E%thn§@:tl%ntlﬁcl§EQ th@e'\@u%le—words
NG, aXBT, dqnhbr‘eond ah@:onﬂdpﬁbleamrd,randfa thiad Idoglelprcwnré At block 434,

AR BriEatehtn b Sl i SuuRle LU B Gpffivord coming

ﬁ@hﬁthlmmt@omqu@nce as foll ows. For each sense
strand genomc DNA e.g., SEQID NGO 1 , four converted

ver si 6RBLRHRE Eﬂ el seeud. emcuthnsqloq}@wieo‘hl%@r gHencer agegsses the
‘ﬁl%ﬂﬁ&{otnegag}lg a ;lg‘:con&J \5% dfef %T?c%]tﬂgve ﬁ:i%céecgﬁd Qouble- word for the
corresponds to case ere, or enom Cc sequenc

alstruéton ateblodlud36.0f N&pGCadblouk 14665 théeseqaqweﬂ akgnsathe double-word
met hyl ated and are thus not converted); a second
ytrieyeddrom the IBREon a8l ement of t he di scl osed
geno ENA s &4 (d n and)

-t lngfoé;onveg g‘%nﬁ'l?fd éxeg%tld?h dibge Qﬁcqe 51t1|5 n@g s&g%@%reé&esses the
nmtruetamocmthe taothordstemevhie roederfto rreujelve aamxde@wlﬁewomf atCplGek 442.

| eoti de sequences are neth are thus not
At B apencen SLen i eedion Qo B BT 4B b Sugfer aligns
FE@uPadiPR ok® 255Qck @4NO 3, SEQ | D NO 24, SEQ ID
NO 28, SEQ I'D NOS: 159 to SEQ | D NO 167 correspond to
SEQIDNOS 10 to SEQ ID NO 15, SEQ ID NCs: 30 to SEQ
IDNO31, SEQID NCS:38 to SEQID NO 39, SEQ ID
NCS: 168 to SEQ IDNO 185. A third chem cally converted
verS| on . of each genom C sequences |s prow ded wherein

o




nucl eoti des. The ol igonucl eotides or oligoners
according to the present invention constitute

we@bdoea1iove tools useful to ascertain genetic apdI/US2006/014173

[0052]

[0053]

[0054]

[0055]

[0056]

epi genetic paraneters of the nom c sequences

sel ected fromthe group consisting of SEQ ID NOS: 1 to

SEQ I [ I - LD _NO :

S0 | BT APy AR S, SR e
erf@aRuCqaek tetede dor 1o dhdtiueton tingianthe lfee paitten of the decode clock

ength X are those consecutively overl appi ng, sets of
BYGlg dper 4t dlackésgotiringgthe §easpe nomioucef the dpﬁodsz%qimcle 408, the

PSR AR Pl B AR 2Py Rl s v e

NOSe2&r sanSERD kbckioydi8s, i SE@dldiibiphe3@coml BiFQon bf exdd8dode clock

FISTRGD o Syl IO feppid feprerepssalock Gy g As such, the
NQ: LG8 eSS el MARY $nel AREdrOHilb NHRc&8 MR ®MeS410 and a second

thereof). Preferably, said oligoners conprise at |east
opeaChGn TpGagvedp ANakitndiingohe diest eRraeutionudyalel 412, at block 454, an

ferred oligonucl.eotides. or oligoners accgording tao. .
PiessrdeBmfion AOLNHER it Rbulion AOHHBR LRl ot virtal
eddrtfgopEithiuedEised 6n (Y proviotdie reaarre §8BOMKI cdGtent.
converted TpG or CpA dincul eotide) sequences is

t h

t he nmddlackthits duang thiesesong eherdtionclesk: cyckati4, §\,Mdata translation
. i 1 H | . . .

VA8 LR LRy gl AR SR s

widehtongdnleentd b fitrdt physinalrdddressicbelbwithén fhemerdrideexstutemdlock cycle
%Zg oH@gog gl eotides of the inventi gn can al so be

iaf piogk 5 PRSRALETSY PELERHRIS A28 ARFS) | gonucl eoti de to
one onm{gtethﬁﬂe_echirS%x%utﬁ)ﬁrUyHMﬁﬁ theO s RMUBRRE Acddifes a data cache
activity,stability or detection of the
oliatiq ommdomerstésd enerBury { SRAIMY incaderrtogodr] dajapeisof the SRV, at block

AR PRCY 0 it BBHRBR2UG0m piclt 9 NETAEE RO SERAR: Yoo he

Besa b iaBiodfatedo@itd a8 BRGuctitAl ¥ St Yilneeia gl fieolath BE® port. In a
pal mtyl noieties, and others as_disclosed in, for
pxdfplaeembpdiment, Sieatcagerpst Bpdateq the syeiste, ftlg ithshe results of a post

el e, 3es hping s Sk ARt 415, 2 BEICHGH o lond
abgieh ehilﬁ"t@ rdl?ftaai) Aighhe (peptithde teuddubles ward. da\fl_ ttock I4t66,:zﬂso within
t r rere e alrin r eriles, S, . .
D i R I 15 e Cab e Bh Rt sk Faisies 1 e 1B ipgtruction
33cddRRkintORa (A hsIBYa WRE ;stgﬁwnu labiadbARh ifRM fHelcgaRs ed

cl eavage agents (Krol et ‘al., BioTechniques 6:958-976,
1988) Fis. # rshews dhait durpgadpe rtare (1Butine Prhr ah blRes 468, thg Bequencer

54 1988)... To t.hi.s .end, . the oligonucleot.id b

Betomii hick At FotafE b BRI a8 R RYciPGos. Further,
ey iehREeddEptl Bl BYY At Bldokt 4700 tHe! deg@&icBE accesses a register file
cross-linking agent, transport agent

ABEiaie 2t BA insiugiien  thitd tae wige thige data readportrghe register access
O RERISD SRGL ST VRUAS GO LB TechBRR0attRyc dogmd e s
patiod astpthe SegistetTdith héoesk black kgcle 410. nAn-suett, uhalregister file begins
I nt ernuc] eoside |i nkagg% The ol i gonucl eot.i de

. . Or
Slithibiherdscedecdpels Ayrle 80P ard radn withionhe st §le&00%§$eclock cycle
RIGSaRta gﬁiﬁﬁﬁlﬁf eRbBAinenY.P Biitd %f%éféﬁ%fjié fétﬁé%ﬁsfrémV%ﬁé ¢Lbister file
contain at [ east one ol I'gomer r anal ysis of each of
thenhSredistaciileatecadeslook cyelgéhdm ¢ sequence sel ect ed

from the, group sistin EQ | D, NOS: 1 SEQ ] D.NC. 3,

sEQ | 0°epstpd i Yl Seer pis ol & FgolGealy scess clock
Bi1d 870,308 sQREKRP GES s & HERESERP HRY $6r HRSISiGbtiof a folrth Bighe via the
correspondi ng CpG TpG or A dinucleotide within a

sequence of the treated nucleic acids according to SEQ
IDNOS:1 0to SEQID NO 15, SEQID NOS:28 to SEQ ID
NO 33, SEQ ID NOS:30 to SEQ ID NO 31, SEQ ID NCS: 42
to SEQ ID NO 43, SEQ ID NCS:38 to SEQ ID NG 39, SEQID

RIS 7/ a2 N~ 1 A1 N ™ A N~ 1 R IANS A /NS 2 N~ 1




Once the nucleic acids have been extracted, the
genom ¢ doubl e stranded DNAi s used in the analysis. In
wo bwcaewend step of the nmethod, the genonm ¢ DNECHHAPDE014173
is treated in such a manner that cytosine bases which
are unnethylated at the 5 -posttion are converted to
0 .
R e BT AE pisB a5 TREEour o O BSk W the ot

Wd dcchir cluetiessleaad and endy witlin @iad fimnéxeontion €166k dﬂjem 412 wherein a
herein. This is preferably achi eved by neans
fouatir GRsFANd\ip fqﬁrléve& fequp the 18 gisieag &ne particular émhpdlmem the third data

U | leosen, tﬁeeﬁe‘;gﬂ I
fdwethagierands eft l]DIloczks47dL 8 pbmse af l:i&:rctaltmfrbm the setqualgwr shmultiplexed at

bet net hyl at met hy/ at ed G di.nugl.eoti de
CHHGRESET Db hodaigr el A LAtRB Ao &R ckn frbcchl address

%Eﬁere{tﬁmgm’lt Widih %Fé%@&ﬁi/ lg&nﬂeﬁéé exé@ﬂh@ﬁ' uh#® gbReREPRVRBHaddress for
y reference in its entirety). ﬁreferred t hat
theangiustiph beased ondhe premiously r@e@imja@a;frem thereghterfilesence
of denat ur spl vent suc t.ed..to

100571 1 o1 SRR PeyErR AN PR Rl gy sore routne, a
dicart4mel tBé liafa (r@héﬁtlonoIookmsidéeblﬁfeﬁs@]lﬂﬁ%pfraﬁklﬂxﬁlﬁlﬁe Pfeviously
di oxane derivatives. In a preferred enbadinment th

aeieaated VigPad @dduest forathe lagtwtlpﬁ iptone PRy ¥ieal| "(S]ﬁéesbet%@ﬁ‘:k 480,
r
OB 0k 0B L8R ARG RO g gock. o
dnm@thmgesemrxsltmhcxﬂmnhﬂﬂckrmlel 414 bl otlo4 &%) acaraaligner aligns a store
erlv

f‘tétt? g?ﬁgves Rﬂ%}f‘gwﬁg"a}p %Igl;dg B}AIWOFQ: gglg}cgrybwlthm a double-word before

Wﬂtﬂﬂg%@ HX@QH ZR€ G AN AVIRIHVR @S thiRe Eﬁ&ﬁltloﬁ clbck cycle 416, at
Gl lrc acid (see: PCT/EP2004/01 1715 which is

bleck H86rthe eefjubycer gpdatemibe data cache atid Iraedq;)x accphsememory Then, at
If|t conversi on efera ar t at

BloR 4oln e afaieag ilsS RS B gt LR GB R ithn Apf me via o
kéond Qﬁiheﬁv@fftél berti With ke eRGRE of @xeking 8hE HhHucbO idbring the third
peri ods of tinmes during the reaction (see:
perutimpologk oycla #46 which is | ncor porated by reference
in it Sy e

[0058] or ef er%asgphét%(gér&/ %n FI?:' %f P%er {p tlier{eqﬁ(safﬁ? @I &Cﬂ rﬁlgnthe _flﬁcode clock
oyole MO8 camnblock €88 byhasya qmahslekasrtw\rs penforined diott thesiugthuction. At

BheR b G e ot Bl ARy RESRER & e i
CORMUAAE bRy THe! fiftp %g%eérTMe) accmeam& Eﬂ)@fns Gl QBcK 8ycles and

carried out accordlng toa nodi fied manufacturer's
peginpwithin(the eecorCPOERAGGAOdecod gloqx]q cydle #68 and ends within the first

or eferenc nits tiret ..dn _the,. )
PRAPL"S R R R iR Gk byl POV S ifeh Dpbafe fsgptvioved.
88 @iFRlgl the adgistes ifilg 846 cRickpdyclea1®! 4 g»@ﬂml &Othed®sa from the
accordi ng@t o the present invention, and

segpiterfiile Ay e 11@#219%1 isyaeltipleped af a:@elltmlﬁ@f Sbspefuingip register
0

FRORREL SR SR P Mo LSRN R0 imcion o

sixticaune ivérthe idurtisdaigread pottyarbloak @94.hThe sﬂxﬁﬁzﬁtess no the register file
gggg Wa‘qp;rg {h%:ﬁaeglgr%/fbg%tugiraﬁgnqlg%;égggére qeﬁqrgges:éoccl)ogkocycleog?o and ends

Wﬂh%’%éck ?s@tﬂogt?(ﬁq W"I:(fljléJ 888 AbkcltRAstiotMRycle 412. A sixth operand is

ol 1 gonucl eot'l des ose sequences are egcﬁ reverse

cairipledimning ithe, fiistewcutiad qlod«cyawmu se understringent

or hi tringent canditions t

hi e

100591 5. b $Eochedt 1 E eseieebpncheTatk HdqTileaass dypgetieved
aﬁa%@é fii%tﬂ\lﬁ%lsk& iR aeb&es laRd N diRih ér@ﬂ%e%& lst @nBkh 64-bit
I D NGO 33, ID NOS: 30 to SEQ ID :
NCS: 42 to SEQ I D NO 43, SEQ | D NGs: 38 to SEQID NG 39,
SEQ I D NOS:50 to SEQID NO51 , SEQ ID NOCS: 168 to SEQ
I D NO 203 and sequences conplenmentary thereto. In an
alternate enbodl nent of t he net hod the et hyI atl on

.. Y - o o o ~ o~ o= = oy



within the scope of the present invention. In a
preferred enbodi nent, said dinucleotide is present in

wao bweaeryvs al third of the oligonmer. For exanplBCT/US2006/014173

[0060]

[0061]

[0062]

[0063] .

wherein the oligoner conprises, one CpG dinucl eoti de,
said dinucleotide is preferab the fifth to ninth

uel eot i f 13 r
RS s AT o BRY el 0 e s gion lok
edie|clt BRick A98 Wht ldata feors e}w@m@ thelvectoe dnit,ramchthde gg/zeroextender
consi st SEQID NOCS:1 to SEQ I D NO 3, SEQ I D NO 24,
secglltlelem?zs SEQ I D NOS: 159 to SEQ ID NO 167, and the

ca, Ll PSS R TSR ORI A i fom e

Stiffet, Eha\N@cBdr ynitSEQY ke NeBzetd dxtenSEQslsE‘htN@ a#h3grithEid dgic unit, a

S903: FHEGTEo OSSR SHOOR OF PSR IDPll (Gddeom the

Hﬁmn?etle %éqe uRft, etﬁe %umneetcﬁt?g F254ut, Jnanid Q&nl%ﬁﬂ&bﬁis%ultlplexed at
aci ds. The non-hybridi sed anplificates are

aemg]r@mult‘rptexemy fiteti the dlatenis| miltiplered, tae shifteeshifts the multlplexed

e 38 e 1 Pl SR Lk S B B FEEReng B! Scution

Bmak tch&B 496. tTihen s lblstkPIUES theadutpdti sFhh@hifter is saturated Dunng the
ol %onucl eoti de sequence is |located. In yet a furt

Frelock s¥cle HaS nstoisds, S08hhedesistar Eilenier fip lattmﬁon f updated a
ggﬁ ns may be ascertai ned by
ﬁ%g%@ﬁn bm}ﬂﬁ“ uctggééhgﬁprobes (as detail ed above)
t hat m e ﬁaytmuladlmﬁmmmenthms iiuswdtéd ire FIG.edt thel nightiod of interleaved

Ciaie e etisrd il o) PRTEHEH VEEEcsdpHieas pojs or each register

ﬁﬁ’@ Birfd Grig! pStCfH A reohitd?@mbuieCtd] REYAinR B rdd R¥tts and write ports,
nmbodi ment of this metl% iIs the use o

‘stxmpeemde nate beseideRdatia therrbu@@dtdataapd)me Patheg,Holgregplts can be
6:9 994 996: .al so see United
Sbcie R Tl i€ iR ? Ve R R0 0 °F

dual - Faels emudidater eﬁce@tnp@tr 99RHAIgiehs dempédilent of a portable
(TagMan(tm PCR, using an ABI Prism 7700 Sequence

DemBRINicaHoTSleYietihapas gtrh%re Yndtsigngindi ¥9- Bpe dlaiaipg in FIG. 5, the
EEREE St SO 1R, Sy AP L BSE £36L1A0 a g
Gilgngcmmﬂsﬁﬁti2deln a@hﬂtredlaaeﬁiquihmﬁt nie qhgmﬁes;gmhpmbessomm is the

re rre enbodi S, Si dt bri di
Bl RSB e PUE ok Chak AL ACTeHEed BRI T i a0 shows a
fﬁ%}ﬁ?&?%nﬁgﬂ)ér' §6Ciikd 1@ r&o%lbﬁ‘% the dibBRal MR B{dcBIsoP52P grrltd a display

er corrprl ses a fl uorescent report er nol et y
&28.qbémedrer, ammpmydevm@\ﬁéﬂempbqplﬁbmﬂtetdagltat gigaal processor 524. As

W?ltéloateﬁlglétg )8?3% o&%ﬁ%ﬁ)&%@ ﬁatt ﬁrg)g%stargﬁé{; fAdditionally, a

aa@rwetc&tepf(cml 584 o4 Bé chhpled ts igd Gigdal Signal processor 524. A
subsequent to bisulfite treatnment, it is re U|red that

spraker Yi6eang e mistopfoag pHhcasdeonpled tsaéhed?&EE
Uni t e%‘lét ?Eﬂgg iSRRI thRPa whreRSd Olﬁl% ?Pﬁe coup}(ed to the digital
i ncorporated by reference’in i |re y

agnhlt‘;ﬁocb&‘s(h‘yﬂ,ZMHTMtrm)sssaaﬁama 5‘43r IIﬁtal panscudar dofiterdiment, a power

Taq Mabflg det ecti on nmet hodol ogy thaqt are al so

SURRIRLI4Y fiproogpledwiar he 98- cHPISBY Y2Rv e YIPEAVETn Py geparticular
f e (

e e T e gy gp e K eB 30,3 speateer

586,hthe| mipydphoBetI38}] Heswirtkesh antgoes Sﬁ&yaﬂﬂe tladptpV@'dsupplyaSM are

manner suitable for thbsulfltet t ed DNA,

ERGTRbI<E 6 G e YR 2a HOHE B ar 1o SHPIpA R gseorent ofthe on-

gh@%gteﬂtgzqes In a further preferred enbodi nent of

the method, the fourth step of the nethod conprises

the use of tenplate-directed oligonucleotide

ext ensi on, such as Ms- SNUPE as descri bed by Gonzal go &

Jones, Nucl eic Acids Res. 25:2529-2531 , 1997. In yet

a further enbodl rrent of the rret hod the fourth step of

o, o o



or an average, or a value reflecting an average
nmet hyl ati on state of a plurality of CpG di nucl eoti de

wGaewernwes of at | east one sequence sel ected fPONUSIVE6/014173

[0064]

[0065]

[0066]

group consisting SEQID NCS: 1.0 SEQID NGO 3, SEQID

NO 24, SEQ ID NO 28, SEQ ID 159toSEQIDNO 167

wher e L S

or e- ngrgp%pﬁcﬁce%%d nztarn?pt‘rﬁg I%llﬁ{e I a ] e&a@essgcr?rgﬂ@lfth z68s Mlterleaved

Whgtiidadbgl © pRceyl abtirations adsti:fatem el prpgauamieddt hacessary to
means the cut-off point for determning said the

pEdeEn dee Senchignality afmdoﬁpqr%tm@ﬁ dregfetbiby therriops gomponents of the
a {

HRARLSL Do RRRIEn UoSReRy®. PR SRARAE, Shoflal BRI Ofinirhnication

aemioylseelstmiﬁmbﬁattheow)relemmﬂmeIaerssr Call’ltspeaﬂ( ibtarths edcrophone 538.

at the son skille the art i uSt
EtiropG S S GRIGEITE BRABF S SORF Gof O S Bebg,CapHE 534 to be
Ba¢ddeg U |'[ﬁé la¥gifal ﬁ%ﬁ‘zﬂ rﬁ@céﬁﬁ‘ %Qh IcMh b¥rf6rm aR8 Srddesdidg/for the CODEC

Accordingly said cut-off value nmay be increased (thus
|5a4: rt@asq:ng théyelespewic fsignatsyfromghé anictpphoe. Fuaithes, maymbg signals

LU 8, 05535, 850 18 DL BB 59000 e

B@;ﬁtﬁdll’eﬂ 530 ey bpdedled %ﬂd 36k tb hige ?&k&ff% 1'3%) dléﬁ%m@ﬁ%pmcessor
and 30% In an alternative enbo of th

whéean plsa perorar thefdatpariecessiaaper e S PRPEe 534 prfheﬁ dgcqﬂmg the signal

40@PHC74 and at | east one gene
Seﬁé&?&%@&%&@%@ﬁﬁ@%ﬁé consi sting FOXL2, NGFR,
Tl\/EFFFurth:rXBefobeHhﬁng, OfTdftea tick ﬁ%le@&mmbmeaﬂmﬂesﬁon the digital
t he determrgguono he net hyl ati on st ate of

él&%lrﬁrecq%% 4&”&8{9‘}95%1}%@1‘%!‘ aedacel LR éheollnput dev1ce 530. For
SkhepRS duls ARl WHEREs BERMuhRABSA \é@ssﬁ{)‘nsﬁrﬂ@f fnayl B® using the input
parti cul ar % i ver and/or colorectal cell proli %,er ative

devioe 430 and thgetispdasdS Bawesyriltho Antenet M@tawblabrmesthat s embedded

of..at | east on di nu eoti de se quen EQ.ID,. . . .
e i RgpoRLs BEhE R G e S st ol Toe g signal
IpEd o2 424 @aﬁﬁ@ﬂé@vé\'@aﬂ&ls prografthdssas ﬂﬁi@ ard)l!ised byahé!énput device
reflecting an average nethylation state of lurality

aB0.che dpmiar Icenitolifs gt €isslay heile dhe \ﬁ}QJPEC 34 and the wireless
I c C

SEPRIRERTY, 4 4Qfhitch BEROPLPURy Lo RRCRE Rpetflon of ghe portable

aoninPmagtios t devicds §2®sarfdo tthec elatiohsarcoptpohérte r thtieine Many of the

di sorders The present invention enables di agnosis o

f
Ssbyeonnpsspeialed Wit 4b JATOGe BIRSTAD HERAR A4S egcuted concurrently
q0ehy bAYBl $ndrd cMRk CHclbP AL LY, tﬁ@ BEWECaRNEdePEy consumption due to
epi génetic paranetefs within at [east one gefie or
genodichockeydenissubgimipllydeéreanerdt he group consi sting of

Sept i e % § ncI u@lﬁw\l%al I tran crlgt Earl ants ther egf()f a cellular

FOXL2,
NREPHLEL id %oﬁ&@ﬂd)sﬁé{@ﬁy @1834 edJ 5201 as sﬁ&fvh £ths ceﬁﬂbﬂtelephone

paranet ers obt ai ne y neans of the present i nventi on

68 nsdodes r%paméaun 6y séan 6R thas dnclusies gedigital bagaband processor 624 and
SR BERGE s AARATRELSor (8 S SEEDGRT.SEEKNG, ! B paricular

basi's 05|s an rprognosrs vent s 'wh

aﬂﬁodﬂmdwaaua@abbssebmcppﬁobmbﬁm igl mdig\mablsigha prddessor, e.g., the
specifically the %;})lr esent__invention ena?lées th

igbigRy rypcessorshewn 3 st al i28A slescibe heregh Fyﬁher in a particular
@ﬁ%ﬁ&ﬁﬂeﬂ? t0d afADE Bhstba & &JPBIYalld ¥ER d A€ ilonal processor,
an or col orectaflf carci nonas. Fur er nor e, e prgn nQ[

iergv,etht idogitad n@hlemotéseoﬂslfoﬁmrmnﬁli&tll 0AS oﬂushm(:qdl iatlix 6, a display

nt om beni non- Qus),. .
EEH P02 N § doiehreeTPatder 630 37 CaiBfg e the figital baseband
enabl es the differentiation of a colorectal carcinonma
fromsmall col on adenomas or pol yps. Neopl astic
cellular proliferative disorders present decreased
net hyl ation (i.e. decreased expression) wthin at
| east one gene or genoni c sequence selected fromthe
group conS|st|ng of Septln 9 (|nclud|ng all transcri pt

o " o Y 7~ A IR A [ p—~ A



reaction buffer (for the Ms-SNUPE reaction); and
| abel | ed nucl eoti des. Typi cal reagents (e.g., as m ght

wheoobouros i n a typical MSP-based kit) for NMSP BOEHUY®0E014173

[0067]

[0068]

[0069]

may include, but are not Iinfi d to: nethylated and
unmet hyl ated PCR priners for e bisulfite converted
enc f 0
BESHEOEEAE, Lt SPGB AR UGPEF 37 S RHET ¢ [l pysym 2215
vauplanioghé tigpla9cpntrdiEKb28 aiibltouchSCrdén dosbbBer 69B2EL
FAT and SEQ | D NOS: 160 to SEQ I D NO 165, optim zed PCR
buf f e FIG o durdhes igdicateetet adideofngodss &3t £-&- r Ritgas alternating line
n

e Edocf Ja AT By PRE S hefbist \SPEVARS Sheader or g, national
chddvasion rsystgm(sr)tdmyrlmmneer(NdeCatenlcemrt iopeupjehéo tre digital baseband

BEeroh 620 hER: haapTRIGRSES ProPaIHAndE Ve Epfoger 634 and
%‘et %hséé%wpll\g@Z PRIYG, vNB%EpBrt 6358NE c%ﬂﬁle@&@tlﬁ@vﬂ@amphﬁer

, wherein said neans conprise
EBGf &5 dbplyteéun FEG.d1, agmiverset seyiahbuso heontrplder 640 is coupled to the
ne, [or

eGP ER PR ot 2SS Bk ol o4zt Py b s controte

B40."EX piksthdr§) 6BIUARE R sBbicRibet RRnbfPIHobLRASTVN dafd 846 can also be
sequence conprising at |east ane G di nuc]| eot i de_of

cheths «ligigal dysgbapdpscsoDOREE Furtherspsyshoynin F1G s@@ digital

|
k%n%%é& gt OpthJr}% yﬁ}ensgrtag??%a?pg?éégséifé%nqn an exemplary
ambiodivaht) athé riigitah eanhesc 648 éxla rmbbipeeonpletaienice @) camera or a

anal ysi s. one enbodi nent th sequence of said
PGl ResPE AR s eRtican CMOY et enent ary - or
hybr i disSgribdddBEstiddl iR T8O 6, A sidded Ql!rd{o $i0DIRO@BO can be coupled to the

conditions to an at |east 18 base | ong segment of a
geajoe hasebasl mocassorfG2omMBEEp Ve, MGEdio aopIEiD 65D chiDc@ypled to the to

REsie A0 CONEReP: OmsBarsmniry SrRoB e Regige Sheaker 654

QA a QEcondRltdiE@ bpdakerdd560dre gouled ROthe dadior eRaick eszt IF€G. 6 shows
anal ysis of the digest fragnents, preferably said

814 gomigrapkens amslifieredI&eant hecalpo canled: nibe strsen ardjo CEDEC 650.
t

?gﬁ[ o?hlgﬁ Ulﬁgc%a%%'h{a '6|@g gg bg 80@29&”{ gr%grfﬂscgg)%gfle amphfler 658. Ina

pedjvelac embediaehed ffaqoenSEQLAULINGSFM X radisHGhdrBORIOaB be coupled to

Fhs Y70 30O 6l Alfo 58 R ATETHG GBS FRPIEE R H1sEM radio

adedf BG?nﬁhﬂﬁ&aﬂ%B%eﬁt?ﬂh%ﬁésegéd ERM QRp@IQH Rhe stereo audio CODEC
consi sting: buff . restriction enzyrre PCR,

66@r age or washi ng buffers) DNA recovery reagents or

kits ci ultrafiltrati

ol O SR FBRE hRidsB O ariptaliauienfl @y sBbickiVet %68 can be
abirRéd Rt thy Gn£6PBsHe PR pro&d%&)r"ﬁ% NBYRE@Witsh 670 parbagRled to the
In Separate contai ners, a pO nmerase and _a reaction

RET transcaipari 66838@9 ;diF pricars 66kt Apshomn ieHlGitea lwptdq674 can be
f
AT 8 G450k YTy bR B35 20 T ke win o

aiitdbNorRy676 balo Ibe gioupledstanipk eanafogt B@clmﬁfdl pmt:essd>m6% Further, a
preferredengodlnent the kit conprises;

FEEROT deViemO Bt B ¢upleddtorthe analeg B?ﬁf?%i I?re%@éqrt 626¢ jIG. 6 also

fogr | t
SASPLUBAIF R LSE TGO BBy 1 A Spepiie o
paicslat embodilriegh mhﬁcﬂ)cmcd:rlsdpqﬂy 6f@ ina dmeqm Icurretitl(Dﬁl) pbwer supply that

nucI i c_acids tide nuclel C h are

qus dgwer 4p él(u)% HE’E}‘F nréml%nts ﬁe/ l&Pﬁ emage 620 that require
brvblngeﬁtth&r nhbqiahycu%rénr&eﬁherﬁc)ﬂel PdvRRSubMy3s aaltechargeable DC
east base | ong segment of a sequence s€ ected rom
SEQIDNOS 1 to SEQID NGO 3, SEQID NO 24, SEQID
NO 28, SEQ ID NOS: 159 to SEQ ID NO 167; and
optionally (d) instructions for use and interpretation
of the kit results In an aIternatlve preferred

e " o o,




SEQ ID NO 254 SEQ ID NGO 255 Bl ockers: SEQ I D NO 256
Probes: SEQ ID NO 257 (fluo labelled) SEQ ID NO 258

W@ R@d61003 abel | ed) Tenperature cycling progranPCT/US2006/014173

[007 0]

[0071]

[0072]

[0073]

Denat uration at 950C 950C 10n';§ 55 cycl es:
Denaturation at 950C 10 sec (20C/s) Annealing 56C 30

HE(05 o ol A6 AR, SEMIRIELRInI L3R o

itratgomsdr:; th:sEQ:ormeNe:d t@an A@we’r ypace.HeavyMet hyl

Pr| nmers 264 SE D Bl .ocker,s

¥ gl aEn OdERGIS n(ﬁf?ﬁé F%@P?f@aswsgévlay 632,
'tlQ Hko BE8 66@%@4@63 9@@'6'4@%6 EomBRr iUt ﬁ:ﬁéﬁité{ég speaker 654, the
program Denat urati on at 95C 950C 10m n 55 cycl es:

BRaead usterep owpealter IBEHC the r@@mpbgmsz:/@))Amlrﬁem regpteHBC &d, the stereo

R4S Bl L BESh Dy 28G9 ) A B3R 3708 o

hedderes16, tREQIHrioNG7S Z&dﬁﬁﬁépbwiey ﬂ;ﬁppl oPﬁferme‘inalnghe on-chip
I D NO 274SEQIDNO 275 Tagman probes: QI D NO
SYRECTT OhPe MRIGP ST i PAHCYRITERROGMPRY Wahgléﬂla ba@b@‘imﬂcpﬁsm 624

§1§d @%Cll&&%gésgbsec es{sgxog:ﬂ?l:arp ke g}?erfe%%c( ﬁ%ﬁtﬁ%ﬁgng described

Cool I ng nomc regl on I nt
Nein] iexiry t¢ ppeessNBS vRriouseprograEfrdads MEociaed vdiQoh®or more of

R g ASDF e 5581 ghelePBERearD o 05C
15 seefefffg S0 ¥A&C 745fmS %ﬁerﬁ}%gﬁy %nqgﬁitl'lr\l%gem%eg’t of a wireless

secGenomc r e]%éon of interest:
{rgtmaet NBtocp} (I telephoReiy shon®: arrBB @E@allw deigden2ed 700 As shown,

pr o ?J %)?eslé\:})htggQ7b9 dg‘%@%% %—ne 1%E%fé 76%%1@t %gclg%eé a digital

é@ﬁﬂ/ lsr))c&E@ @3SPET04( 20Ch Phrtfcane BnthodaféNthef DSP70n 8§ the digital
SEQ.ID NO 1 Assay type: MSP Priners: SEQIDNO 283

sgupl) gomgsorzgwwpaahﬁ p} %Q§GSW|@rm Qggllustra‘.ced in FIG. 7, a
ABTRT PRGBS R DRP IO T iy TR daned to e
deplag ountfrolient766 .23t an gﬁﬁlﬁblﬁly%boggnéﬁts&y& dispiesy. 708 is a liquid crystal
DY 1 TP 5 e P R e S e s 10

NO  24Q flerRedepldd®inCiel. iNg PR rhdRor AFltZ' éﬁﬂtﬂeoérbugied to the DSP
950C 95C 10m n 50 cycl es: Denaturati n at sec

100 6wynchyeneed dyngoss @n:éoms@ces(szn@en)y (SR G472 sxenc random

%% e§se§1 %%%géﬁl hg 482',8 586 a‘ééeﬁegfﬁ eedﬁ%lgj égrsoeg?ﬁré%%@’la read only

&E@ohD(EE?R@M)SVS&)Caﬁ ¥R6 be IdeapnydVes g !DSF 70ET BIG. SERJ Bows that a
NOQ 291 NO._ 292 Bl ockers: SEQ ID NO 293

bglabféglttlrgg oria (NBD) 588 wrche epupted trotheTRFBet04t ufdditionally, in a
géﬁibﬁl&g e%geéﬁﬂe%t £GbicY %g@g@%@%& %%C%oé%[% NoPfhe DSP 704. An

yC es: naturdation at secC Anneal i
860 Bdaoah DERCVslEd Ex thensieCEDEC 112 arica (naﬁ@/spe)aker 726 can be

ehgidlg o emalte T, @ﬁﬁ“%fé%?e%ﬁn S L9670 beadsp728 can also

t
g!'CEJCQOLlibtlfL}ﬁNﬁoﬁl t’hzeg\%bq)%el ockers: SE%l’l Ve 1%8%1%’9 1 Q‘tN%éé&?ODheadset

A8 inglydeSEQi¢ropi@e. 300 Tenper at ure cycl ing profile:
Activ 0C 95 0 Denat urat i
at 95 0%258 '?]gl &' iﬁn‘é(gf’feﬁi; Tdsgloassg Rabuo 26&%@3‘5 baseband
Protensi T80 chdGelBupled td 4@ B¥PYF04. An RF transceiver 732 can be coupled to
the WLAN baseband processor 730 and an RF antenna 734 can be coupled to the RF
transceiver 732. In a particular embodiment, a Bluetooth controller 736 can also be

coupled to the DSP 704 and a Bluetooth antenna 738 can be coupled to the controller



Melting 95C 10sec 20 40C 10sec 20 70C Gsec 0,1 Cooling
40C 5sec CGenomc region of interest: SEQ ID NO 166

was®as109pe: HeavyMet hyl Priners: SEQ | D NO 25BCTBES0DE014173

[0074]

[0075]

[0076]

[0077]

NO 260 Bl ockers: SEQ I D NO 1 Probes: SEQ I D NG
262 SEQ I D NO 263 Tenperature’ cycling profile:

23 BB T 3% 1hg Up ! SR oih it bl B psp o4
Oss60ven Ngdiz@ar sé@§3752 seupRdastie drﬁ@h? Bys¥dm 702 ané §i0v1des power

SEQ I D 167 Assay type: Heav l\/bthy Primers: SEQ ID
fgshe YyggosEompongts opthg VBrf‘é‘zsr%é? e@E@ 769 M@ thegn-chip system 702.

cyalt Ny arnifis Hsotenn i hite M S PR B RO URRHET0S. the keypad

gye,| tas LEDBmm thaiionn speakaﬁqza,ahs emnArireddet M8, &B@RPBaﬁltenna 734,

sec_Extension 72C 1 l\/bl ing 950C 10sec 4

Hleafypioo RO ol %553 B%WP%?‘WBE’%ATJ? ars external to
@Hed(ﬁ{-cﬁl? ?&éxﬁ%zp ﬁ-ﬁfwﬁs"vé@ gad?%fechése% lp%ﬁ!erﬁs §Qdou led to one or more
col orectal carci noma screeni ng and/ o dlagn03| based
ocompovzngss 0 thef ordblip neystey. affushemwin li partidddreethbebnhentT e digital

Bt PR D o Pt Bl TR ep e e et B order o

Prudesy tHae ot phsbiand Shreisl stb@la&ul with| ghef OF més€ dfnthad different
reference or clinical |aborat or_XOQsettl ng. The

pempenaptirseocifted with thealdelerbens 100st ed i ndependently in

col or a |

co!or 885 2k NSASLIULLLARAE, AR MIBLER Gl 9 P50 aiia
essidcan .(PDAg tihane gmenﬁr}edefsﬁgnatetl@mm rm}tolmem gfreoB]DAoBOO mcludes an

T R bt R b RS | Bt
%Qb%&q’neﬁg%é BSF@O&%S @i %1%1 %Qng é@séﬁhﬁ@nqg %I@Epaﬁcpdescnbed

Each narker was a y neans of | east
hmelme:th gemetedm Ele &, ﬁlt«mcassaeyx comanﬂelyfimdmmiay controller 808

(ESLABLIL (EpRRoN, TNl 2,2 A LRSE AT (Ra o e

tohichSEEsh JaoR&@doeranado tha di’s”plié%f conBrofleragusl TBIGt Balsb@hditates that a
anmount of DNA in each sa The C3 assay is a

P12 saphcae ot ha DBkt ot ot al DNA
ire es%escﬁl ggr &)J(%e dE Hé’ #ﬁ HOM dﬁ:isgtlgem&lgl% 1f4p!:alnol¥¥! chmled to the DSP

rlrrers an S were ‘use

@GAGT MT@M&:@E@ (HOMY 8162 aPdimamiic random access memory
CCACACAACAAATACTCAAAAC SEQ | D NO 63 Prob
FORAMETS Py

arrelestasatiyienablepipgerrogmably rﬁaﬁgﬂyeaergg.raﬁEEPROM)
56 & B@éol{;ﬂgdeh folthdPHRPI eat /I@rnS \%\%b %ﬁ@\g% BHat GRIFERA Bata association

norrra adj tissue an ood sanpl es as
shDW) part BBI eanB be Didtipedt toache BIPRVE64cayddigibnelly, insiangarticular

[y . i | ablg Kit i sul £i '
RRDOdn el ShpeR kot Shets L o RSER%0r ding. o
t he m{shagwe €8 B1G. P8 6n b PafdcBlér Bfnbadimehi %6keo Mdio EEIIBS 826 can

C3 and net hyl ation s ecific) were performsd usi ng the

&_)p ghuplpe te thepPEP BOAmM A Hiaststeren émph@@laﬁ&)ﬁam @Q”pé@d tonthe stereo
Ao COBRET B8 i wofss, Sfen ThehdraS0, O, RE'Phagit B frst sereo

Iaﬂ@hﬁuﬂm A@ﬁiti‘bﬁﬁl&y Wehizréfete hﬁlpﬁﬁéﬁ!im ogh BNEoupled to the stereo
concentration. The DNA concentrati on was cal cul ated by

pedie(APECH26; 16l aomicraphpme §B4 4 foegorpled o shesmigrepfioge amplifier
%%VGFIE}O 3 nf{i)’]?&@r Eﬂ?ﬁzs“%%ﬁ“é(' dnarkté}éé 11ﬁ@1d 8%@ %aﬂ:%e cou}%led to the

assay. Sanple replicates I'n nost s S each assay wa
stereot andoeCOBEG 82pame] a seesnd stereg speaklem B33 pdrebe coupled to the second

nmeasur e .ts er_sanpl.e.. For_ each sanple a score
T D AP 830 o bticilal oRpediaps SHBRs headpBoRss D can also be
fceﬁplea{otﬁ@e@e% Adid GopEd fagboth are bel ow a threshol d
.1 ng, the ratiois set to =, if oneis = and the
other is above threshold, set the ratio to 100 3. For
each assay sanpl es whose ratio exceeds 2.5 are not
anal ysed further 4 . For sanples not having exactly
two replicates the average |s taken mnthout taklng any

T o, o " o, o



performed using the follow ng protocol: water Fill up
to final volunme of 10mM MCI 2 3,5 Prinmer forward O, 3

worioaerodnever se 0,3 Bl ocker 4 detect. Probe (fPCDUSDILGI4173

[0078]

[0079]

[0080]

[0081]

detect. Probe (red) 0,15 1a+12%) reagent FastStart mx
1 DNA LJght Cycl er program ac{ vation: 95C 10m n 55

cycle

et ectiGrt Ton B SRRt i Re: 460Gt squregto the DSP

8@4 éiQD&fa 8@51313 aBnndXIG B de c@uﬁled e®thersn?2. 14 A06irbllaesdSEMoreover,
Assay 7) using the Taq r obes ac [

d
ﬁ@lqeémtb coneler Sab 6 b QouRlshls BTy SIS gptenna 848

B EhE i by 98 PRS0l S0, WGPt

850 baril B¢ thupledge tite PERI0St it 9 USBOpEt BGR Icahpeldonpled to the USB

di t .vat | 95C 10 | C1
oot fo8 6 cAdshl Qi1 5 om0t Bt o Sl s BEVC) or a
Qcﬁ}e &l‘gitélldam (SIS)V@an b%%@uﬂagé%&tr%%sﬂlﬁ 864.1P8@%er 28 shBwhk in FIG. 8, a

0,1 cool I ng: 400C 5 sec The C3 assay was
p@Wélmumpky 856 @nd@rcqucplequgrth@ o5-chipesysiomad02aansuenn wpvidpirower to

R e Sioen Ty TR PR B ICHTE R . e T

col or ath phrticalag! leﬁfbara;meﬁw ra¥ehdisslE@GePIG.t 8,35 alspmgl/&m the keypad
whol e bl ood sarrgzl Two sets of sanp l'es
Zdhe

8kl YiseliDAs peds| Migigal B |8ﬁ4¢&}9| Elf3133tf‘arﬁ%i spaaksr S30, the

TR SR TP, a9k hBmigRe e s

Nenra §4% $laB/BHJ)etc8ElQaﬂ1tE-}1ri‘dCB4826he( BSBayort $55E0A Ithe mverzsupply 850

As Q1D NO 25 (Assay 3) S 2 wa
S el o dhe Rp-EB Sy SR GEn d ehy SA0R of i8S ¢<Eapaints is coupled
9@%&1@ * m%chtgFHQntsloﬁ ARS Bh- &)1% t&%t@m‘—' Hdvsany, (-9 E}éamcular

and Tagnman variants and the " foll owm ng assays
embmnezs v(hAsélgyalz)ngsanrqDem 804 eam s:asy iBigyle®rO nltithreading,
QIO g ﬁ }/ rg%\rtt I hed Ins T ﬂhéé LYo d with one or
pPed %F’tnh ekt 8P ‘t”‘f?é% g8y Eﬁ%% aélﬁé‘ﬁ%’%&e Wi
SRIPOELE Giffekerd CoRipoféhts aRdigsd aith tHe portdlOdighkladssistant 800.
cancer sanples were analysed. In sanple set 2 26 bl ood

sanpl Befeping, i Fidj Scahexamplame dpailinifing gmbegimang f #gaudio file

Bebe L5l 305 SO SR iRl g s s

issgengrallyadekiggined )900.6 rA$teiing Itlm adﬂﬁé\ﬁdae( plaget 90ninahides an on-chip

blsulfltetreat s isolate [0 he_al |
Eﬁ‘ 8 H@l%@}g& BFESHRO Rg@fqe)ln a particular
@ﬂ%ﬁ@&ﬁieﬂﬂ tﬁ@DSb@OWHlfeQﬁélkﬁi 8fansl ﬁrB@ésEd%Cs'hb@/H $n FIG€1 and described

uate resulting fromthe purlfl cation was then
bemirerAedluatated dh FHG.t% atdisplfyotdninalleP0Si is gbepled to the DSP 904 and

Th t

bl s R B B8R bir . S eentRxeBiplany gplpgiment, the
aRplagionsng aahcjhﬁﬂt@'@dal dlsplay (LCD). FIG. 9 further shows that a keypad 910
scavenger ( 6- hydroxy- 2, 5, 7, 8-t et ramet hyl chr onane

Qarbbﬁmqudat@élquaSPQQ% myin 2.5 m of dioxane). The

reactl at,u
Conoe Sy MRk 96 0! R Sl el A2 RARE Pty memory
[JROM)amfdah b2 doaplaﬂ t@fhe7DslP 904, HdAFonalhg ih hqrmml@nbodlmem

(99.90Q) for 3 mn; 50C, _one t her nospi ke
b R0 CIOIEG 56 5t le canmied Bt POR I A Ghilier 918 can be coupled

Fﬁ%%ﬂ&ﬁ% H@Jéié ér%lda n{:}% a@gll é J & lﬁﬂcdﬁﬁleﬁgo %he amplifier 918.

i pore M crocon e purification was
E0G.du bitrthdr eskeindsi thatl aymaxr«);drode ntg)utt 622 led patreadcainputr ¥4 @n also be

R i ihtin GBS TR RF i RGPS, tHigo headphones 926
HM&@JbéEé@ﬂéc@tﬁtﬁ@M@@@Dh@?lG' fuged for 15 mn and
subsequent 'y washed with 1 x TE buffer. The DNA

remains on the nenbrane in this treatnent. Then
desul fonation is perfornmed. For this purpose, 0.2
nol /1 NaCH was added and incubated for 10 min. A
centrlfugatl on (10 m n) was then conduct ed, foI | owed

. 1T r r A[L-..



95C 10sec 20 35C 20sec 20 95C Gsec 0,1 SEQID NGO 1
Assay 2 (MSP Assay ) Reaction solution: Water

WQ 3B85988) MyCl 2 (2239272) 3,50 MM (*) Primer BOTvea0d6/014173

[0082]

[0083]

[0084]

[0085]

0,60 mM Priner reverse 0, 60 detect. Probe 0,30 niM
la+l b reagent FastStart mx 1,00 X Thermal cycling

Con, 5Bl 5 oM 0 B Bl o
{Hei OIS CO2 @[ddﬁ[cﬂnhﬂy,%p@%{ dmpblya&asza;a)] Haammpledrto the on ch1p system

solution: water MyCl 2 50 mM (buffer include

PY2 Aegt can proyplerpgvisy .twﬁre YALGUS GORRPISIEC Riethe 2u6i0 fﬁmplayer 900 via
tec | uo) 0,15 mM detect. Probe (red) 0,15

% ?éhl% rsg%gg% (FastStart) 1,00 x Thermal cycling

condi Iri amparticakat iemnbbdiorent, Of GndiGatedh 1bBI@.y; Ithes displag 908, the keypad

Db ehe onalprgr Sa-/Bs miSEPDEdars) 4 At dEBE, the stero

KOGhERE D28, theCOSBI gogt 924"30 afid S BEwWSRERpPE 92 ard A&SAH t4 the on-
(Tagman Heawvet hyl "Assay) Reactlon sol ution: water

Myel s@pbQ02M bwévezr eaahc pilitheseriobinpprénieis todpl@d to one or more

RO B SR b SBE" 205018 hRp T v ARy i deital signa

%ro@@ss?fr Jve £ arphseCiyihle M@ dcanitire QMsd, desdribéathedi, i kder to process
Om n 50 cycles; 95C 10 sec (20C/s) 56C 30 secg( 200 s)
(S

thet wgiond rogran thregdy asogaied Wikl Pre A Mol 9k theodifienans éemponents
1 coolin 400C 5 sec SEQ
%% ﬁ%%d%&%gégdléq%@%ﬁ\%ohv) Assas) Reacti on

sol ut With theedoafighfgGoR o8 sﬁlﬁbtlllﬁe/l diswidské heren | thel eystdvh Jand method of
Primer 1 0,30 nM Priner 2 gm\/IBIocker 4,00 MM ... .
Helng 8 preslical Yalie P 3509 et te gy deT Hpay 0 preyetpigital signal
gﬁ)té@of ﬁ%ﬂleﬁhtedmsﬂ% he@sidte The BfTﬁ‘lor&Y §té}§fll€§ﬂ§jé)$ebﬁ’t@5a conditional
ctivation: 950C 10m n50 cycl es: C 10 sec (2 S)
560TCBM thetmag OT/BYy delt emiateon r@@@ wah geslts zxﬁa.hes )executlon of the

curve C 10s 20, 400C 10sec 20
60%{1%%%4 Sél'llCtlgrla)g) %dl glégtﬁ%r:vélule fﬁ@ u%@eqxggtjﬁl%ggmneﬁ predicate.
Fﬁl@l@ét%ﬂ@k?%bm%&&ﬂéth&ﬁ@&bh@éﬂ IgeRbit tpr @A desval iaEtriEiGh Pipeline that is
uffer include mM) Prinmer 1 0,30 nM Prinmer 2
ohasr mansh@ HeEpCUOOECA Taet & @ progiepbilirgar) ) sugh the pradicate can
(.
DEbBRLved A0S, S0l AnT A b T e AL Adcondingly.
pOwemMthailis apdbrger vﬂﬁ@dl@' meedle§sPP e cesimBegdferddes {ikDdA@)ding the
detectjon 72C 10 sec (20Q0CVvs) nelting curve: 95C 10sec
KRFULDeiE AEonahingigesti®Bec 0, 1SEQ I D NO 29 Assay 2
(Heav"f%&h}ﬁ” sRE %lﬁ?@i@ﬁér%pﬁ&héﬂé R4} th@’a‘tfﬁfoumﬁhﬁratwe logical
nM (buffer include mM) Priner 1 O, nM Prinmer 2
blosbs rehBaetiens, mmlmlmte,cancmigmtbnestgps)dqssnhM in connection

la+lb
e 1P eetls Bimlanet BRen” b teaPifhodkd e’ sinpfvisgheravare
eyEp@ss solfite, B coRBiaB0id S)boab Crd @leﬁﬁfﬁ 11(11%@5@631)13 interchangeability
det ection 72C 10 sec (20C s? mel ting curve: 95C 10sec
op Motyarosed sutwoecvaiels dlustrabel Forgponeots, Placks, parfigurations,
Hﬂ)tdﬁfegr gfr&tlfsog ci:% lﬁ;vé %'geﬁ) §QJ§8€Q tg{ ﬁéﬂaﬂy il emnfPof their
Crossi ng poin helye 25O SRS

birgtibraliey.e rWIhe&ltaf uﬁaﬂ furRabhaliy es \Ampesm@eazﬂ ho haelwardrionsoftware
DNA concentrati on. The DNA concentrati on was
depeads pen theypardeularcapplicsions and desigp Aoneraints dgprsefesy the overall

s§ r
Sy SRIER ol iRy LAICR g B8 TR LA P P Sing ways for
tauhgeriiedarsppiidations mewheh mgplementatidn gdcesiomsabonld menhbs interpreted
er sanpl Per cent e net ation All sarrpl es that
Retudien feouete R TR go R s W 8585538 ay wer o not
further considered. For each sanple the detected
per cent age net hyl ati on was cal cul ated as the neasured
concentration of DNA quantified using the nethylation
assays over the concentration of DNA in the sanple as

quantified by the C3 assay. Detection of nethylation
was determ ned at rrultl pl e d| fferent threshol d IeveI s,

oy - o, o, . o s




equal or higher rates than colorectal cancer. Exanple
5 : Bisulfite sequenci ng Sequencing of the Septin 9

w@eme/110has been postul ated that the gene Sepp@TmUS20h&614173

[0086]

[0087]

from4 (see previous discussiﬁg regardi ng the Ensenb
dat abase) to at |east 6 different transcript variants

(2 SRS Ao, UEPRIC AR s o

Bubsdihlenst disdlosednipreia ansy \ber@nbﬂﬁﬁﬂdgmed:tltyandwwafehﬁl a software
CpG islands or CpGrich regions coveri % for 4
vr@rirﬂ&rﬂxecrtaqi B PISBESSOT §hMa CORMINAHEN |06 ihe Vg e Aesffvgare module
| h
EBC rbSUSRCRANY HnRRP i ndlhoth ROV, POM g AfdPrOM
gmmy,(ﬁEPR@Wmde@rrpégﬁer&rlmrd ﬂ&kpatarmcmablewbsle a CD-ROM, or any
anal¥sed the | evel . of, K Se tlntﬁ%neth ation, havin

b, 1y OF SifEhep HHEUNEL kPl BY Pradits BR PERPIAR SIRffee medium is
a toat%eqﬁé&:rsédi’%%l@ﬁﬁ‘t’ ﬁle Jf&@es%&”@dn%ad‘ ﬁffoﬂﬁeﬁﬁ%%om and write

than 20% met hyl ation (Sanple C group), 4 sanples had
ttrlf%rmabloza% thet $igitage |Imdn(18an[pl t@e altgmaupe) the dtcsayam@rl@m may be

Kﬂ%grglu& h%gﬁflpgeaéclersr)bﬁg ed e %V\tﬁs logagdgn aé/npemde in an

ASm sThé exsIE Matyhre@ﬁleamp@f@ﬁi uflhg eRSRe V@S a alsso tetﬁﬁﬁhl In the
for al pha and beta anplicons (Sanple N group).

alferpatpte; Bie mn@smratrﬁﬁhq gorage HedBim MINACHRES2S éqrﬁteéemponents in

@ﬁﬁm 21200/ G or 100/ G according to
?%BHﬁ§L ac urer s |ns ructlons The purified genomc
DNA wahe previvus aasceiptien ofithe alistiasgd bmbodienchlis pruvidgd to enable any

bISU|fI ere ction. n xe Lh,
BeROm I {8 Bt Bk P Brcole PEOORGHCLesB Y Bk g difchtions to
t%ege 8280 SRthtiny3Lbd tdagil) @?%Qﬂt t8 ltﬁés%%ﬁﬁreﬁﬁﬁ ehVa €4nd the generic

and 146 m of di oxane contai ning a radi cal scavenger
pﬁnmlds dzfinedl, lerdin gnayehe amélbﬁw otheo nmhedlmemr\wm departing from

323 2. of dj bi,sul f
Pibrc i it B e B lgndte. TP e tHERBRS 1 Foripieaped o be
Batifed 99. SeCerdbbdiinBntd khBwih PRerdiREhUTD ?é)ebe GRSsed&d Mhe widest scope
Water bath 99.9CC 1.5 hour 1000 rpm Ther nom xer 60 C 3

rOFisRA avithihe Rringpleeendneyst feattaeroasidsiinathey tsrAplleyingehadms.

The reaction m xture was subsequently purified by
ultrafiltration using a MIlipore Mcrocon (tm
colum. The purification was conducted according to
the manufacturer's instructions. Mre specifically for
desul fonati on and washi ng: Then 50 mMl of Bisulfite TE
buffer (pre-warned to 500C, 0.1nM EDTA in 10O™M Tri s)
was added to the nenbrane and incubated for 10 mn
under agitation (1 OOOrpn). The columm was inverted
into a l.7m lowretention tube and spun at 1000g for
7 mnutes to elute the DNA. The DNA concentration was
deternmined by real-tinme PCR assay of a contro
sequence (HB14). Anplification See Table 2 1 for
anplicons and PCR priners. Anplicons with "re" in
their nanes were anplified fromthe Bis2 strand,
others fromthe Bisl strand. Fragments of interest
were anplified using the follow ng conditions in 25u
reactions. PCR Reaction: 1x volune (ul) Final cone.
10X DyNAzyme EXT buffer w MCI22.5 1X 2 mM dNTPs 2.5
20QuM each Rev/ For primer conbo (1QuM stock) 1.25
0. 5uM each DyNAzynme EXT pol ynmerase 1UWul 0.5 0.5unit
total Bisulfite Treated DNA (@ Ong/ul) 2.5 - 5 25 -
50ng total DMSO 100% 0 - 0.5 0 - 2% Cycling
conditions: 3mn 940C, 20s 94C, 30s 540C, 45s 72C (38
- 42 cycles); 10mn 72CPurification of the PCR product
PCR product was purified wth the Montagej M DNA Ge
Extraction Kit accordi ng the manufacturer's
instruction. In brief, PCR reaction was run on 1%
nodi fi ed TAE (contai ning 0.1mM EDTA instead of the 1.0
nM EDTA |n standard TAE) agar ose gel The DNA band of

g, o o -



t el ephones, personal digital assistants (PDAs), and

pagi ng devices that are small, |ightweight, and easily
w@ a006i18809y users. More specifically, portabl erel/Usi0e6614173

t el ephones, such as cellul ar | ephones and IP

t el ephones, can comuni cate ce and data packets

over wrel ess networks. Fu&fh&f' many such wirel ess

. LAIM .
t el ephones include other types of devices that are
i ncor ZWHAIEIS ChaIMED I§or exanple, a wrel ess
t el ephone can also include a digital still canmera, a
digitdl vi Adyoessprrdgyics COMBTIBIAL r ecor der, and an audio
file playe | Wi rel ess tel ephones can
i nclude a 3%%%*%?8? g@@ that can be used to access the
I nternet. Aslesstiohe intdreaecduinnki-thssding ieghenies pipetiheideherein the
significant conputing.capabilities.. OOO%% Typi.cal
2t hinse e Bubt bacing Bicrian PRRHn GBS ARG of dock cycles
they heeRMEssiRG! SARLIREYN [EROHIS for GAS4 ApiBRMty 5O¥rogram
exanpl e, the screen size, the amount of availdble
menor threadd thadt lare sgred avithgpthe eperaory untie anount of i nput
and output capabilities may be limted by the snal
size of the device. Further, the battery size, the
amounp, of mA¥BFochserdsleet dheldifel, Rletedh Yhe iagitlctibe pipefige utilizes
of the battery is also limted. One way to increase

t he baiktcdaak ayFleears the festigetorcissyesratedor eashiof theRlushpeftprogram
of ti LG j gnal processor within the

devi cgﬁ?éﬂ?%fege%gklgéﬁ%%devi ce is powered on. [0004]
Certain types of processors for these devices can

utilize predicate val ues for determni when to. . .
access: a r @“SF BEQSPSSPY ﬂ%chepfbfrcﬁaéwf@}'el? ﬂ“%dn%"éﬂ%ﬂ wit includes six
pr ocegsMictich QERGr am i nstructi on, such as "add_eq Ri,

R2, R3", has "eq" as a predicate value. During

execution of the "add _eq R1, R, R3" instruction, a

second register and third.regj ster are accessed .and..

the il ues e Pl B0RE St S s R PR RGP E SR e Mo s,

t oget Rereinl&h o WY stafegiCerlléd ik @fbobRtddneitd bfieSdf the six instruction
register if the predicate value, "eq", is true.

Howeveéiches.f t hepredicate value is false, that sumis

di scarded. Unfortunately, the predicate val ue cannot

be resol ved before the second register and the third

regi sber amae pacessedeviddsfadainr4, wiredin eadi ofttes plitdliey of
access consunes_power and decreases the battery life

of t hErqsFae Busyls is asodalen Withroneipd the sy regaier et ue i s

false after the register files have been accessed, two
register file accesses are wasted. [0005] Accordingly,

it wobl d b&hagumassagdouice ofeclpmoyivdereim eaafmidhesx pyagramthreads

and net hod of . accessing reqgister files within a
digitHFﬂ§E§ﬁ£PH%F883§§gPd? “use in portable

comuni cati on devi ces. SUMVARY [ 0006] A processor

device is disclosed and includes a nenmory unit and at

| east 7one The gracesspedevie ofi clainy @ adicryn easit af tee plorality of

pi pel i ne, Nt er Y Wl § 4 - [ | ¥

o1 pol 1TRGuei ot o BASHorT By b orb ol I bt B one of
| ess tHeaix BRtridtiinlddClids @ thesder@oryat e for each of a
plurality of programthreads that are stored within

the nmenory unit. [0007] In a particul ar enbodi nent,

the iRgstruet] i i i l:] ' itv of
the i ot r uart BcRBEUAE HaibeE Supidly S REH oY BL S ottty o
of pr pgrgaam thresidaclidesaefireninsthation thyat lgeseratesa predidaterto be used

particul ar enhodi nent, the nory unit includes six

i nst r G¥AiSETP é’&sﬁ’é@?mm?‘ﬁ‘ﬁé‘? gg?tr?nggf(’gé%ttwg?&part i cul ar
enbodi nent, the processor device includes six register
files and each of the six register files is associated
with one of the six instruction caches. Mreover, in a
particul ar enbodi ment, each of the plurality of
programthreads is associated with one of the six
register files. Each of the six programthreads

o Y "



l ong instruction word (VLIW instructions. In

particul ar, the sequencer can operate as a 4-way VLIW
wG@eweenoes . In a particul ar enbodi nent, the fiPGI/US2006/014173

instruction execution unit 108, can execute a | oad

instruction, a store instructfon, and an arithnetic

| ogi cquni t [ ti T ' ' .

executi on oh PrOPOEAEHE o¥im S 1REGE PR ArPELAV S fellhvpd curing

an AL thel exstutiontdf oie firdt Bistrudtivn ahBipridr iondispatubiigothe second

execution unit can execute a nultiply instruction, a

mul t i BISYIEHON RN EXRCBUP st ructi on (MAC), an ALU

i nstruction, a programredirect construct, and a

transfer register (CR) instruction. FIG 1 further

i ndi cé0es Thaprdchssof demitehofi ataitr Y ottiecsin eheenerhoymunitrintludes an

114 can _execute a shift. (S) ipstruction, an ALU .

i nst r EEPSHPD GPope B@%%f‘?‘é’&éftwg?“ oS- e Sﬁ%‘ 1gsigygtion queue

| NSt T uclsk@ated With aRMdld TdtradtioREagd WRIh thd ABmBFRI" am

redirect construct can be a zero overhead | oop,” a

branch instruction, a junp (J) instruction, etc.

[ 0033] , As icted in FlG .t eneral .r.eqgister 116.
el ubbe a TFE PECSiRF Prity radia I WABRE! SioyiRghehifl gt s
uni fi egupl@biost Rfudrcke 150, a third unified register

file 152, a fourth unified register file 154, a fifth
unified register file 156, and a sixth unified

regi ster fiil b LN fi FXol i P
150, 185, fofetitpr SAERHI HoRR S ploBlecs, U, ifiod comprising
cache 122, ddévdinglfirst iRBuctib@Mf af3R pabgrhmrthtelad, wisgreinythe first
102. Further, in a part&cul?r enbodi nent, each unified

regi stshugtiqnegepgraies ppgediqass for psuccepdine RHURICHAR OJ{J‘i’ils first program
sane gpBstruction and includes a nunmber of data

operands and a nunber of address operands. [0034]

Duri ng opeesacuting tfe firbtansgiiugtioalof edivstl prpgremdhreed td ggnerate a
instruqﬁigﬁglagqff?égﬁgd fromthe nmenory 102 by the
sequent8F O10% P ®8 desi gnat ed i nstructi on

executi on upddihgbQPedidadk® reglstet, asdobihtedniih eecfirst rdgAin thread to
the instruction execution unit 108, 110, 112, 114.

Fur t hatere haaalye ofihiedrediedtands are retrieved fromthe
general register 116, e.g., one of the unified

register files 148, 150, 152, 154, 156, 158 and used

dur i ng3t he Tax ewthiddaf chfimt I2e furthet cempristms. The results

at each instructiog,executLon fnit %gS, 110, 112, 114

can be wri EXHUPS {iF UREtion of atseaidprogpg thread; ¢

one of thecynifiled ik&Ihshulfiof bt @ﬁir@%)%@gra-ﬁmhrea&z' 154,

156, 158. [0035] Referring to FIG 2, an exenpl ary,

non- | i mti agecstibgd fimsmstwttion ofv foush pregyaimtateadsi e is

shown and is ner al | esj.gnat e 00. As _,shoy t he
ani 11'ed r eGrebEPF p PesSpBR R Btnd Rer e 3a9
regi sters 2etudngaGidkindtRelist 6f a kGl pie@amtthiendy- t Wo
(32) bits 204. FIG 2 indicates that the unified
register file 200 can include a first data read port

Zort H3C TR ISP, ooy Bl S 0R1 R B
t he umdgdidtaddutgy &deelitidn dfer s20éhd insthusties ofithiei first prdgdasm thread.

wite port 214, a second data wite port 216, and a
third data wite port 218. [0036] In a particular

enbodi gent ; IS j . G [
with tlg'g ur? |h? ?get rdedgf}%ggt%grqu Hﬂé&%%(%[ F r% lﬁg?e, ﬁr |Er¥ gﬁ’%f the
t he eypexdlitateditomfthepredicatestgistet i on, the unified
register file 200 associated with each instruction can
be accessed via the four data read ports 206, 208,

210, 212 and the three data wite ports 214, 216, 218.
However, due to the interleaved nultithreadi ng nethod
descri bed bel ow, nore than four operands for the
instruction can be retrieved fromthe unified register
file 200 via the four data read ports 206, 208, 210,
212. [0037] Referring to FIG 3, a general nethod of




fromthe instruction cache. [0050] Continuing to the

second execution clock cycle 414, the sequencer
w@eweds®ss t he i nstruction cache a second tinme PCT/USME6/014173

to retrieve the second doubl e; rd for the instruction

at bl ock 436. Next, at bl ock 8, the sequencer aligns

t he doubl e tr f

e P8 CTUBRAR RS RO O TR MR GRS Groe

416, tdpmstadilecinaey vahacsfahepretitateiingtie.ucti on cache a

third time in order to retrieve a third double-word at

bl ock 442. After the sequencer accesses the

he (AT a0 GBUETERasr B oL el oop P RBE R RE s  bhfion i

I | | ustheatabet df thepr&dicdte igifalseng t he | oad routi ne 402, at
bl ock 450, the sequencer perforns a qui ck decode for
the instruction during the first portion of the decode
clockgycl Qﬂéble@onﬁhlﬁﬁ&tﬁﬁ%evi@é"doﬁgmtsﬁ% second
portion of t'he decode clock cycle 40 e sequencer
begi ns a reglgllabmglﬁallpeocawe,ss As shown, the second
regi ster ac ess §¥ enggr spa E etvvo cl ock
cycles, i.&79 lﬁlbg%bslgﬂ PIOESWA 9P on of t he
decode clock cyghﬁmﬁ9§uﬁnd the first portion of
register file access clock cycle 410. As such, the
register file adéseB8NeaidesPARLiVE (@ themepmogy Yisr i e
access clock cygl

ot oved.  Next ot e bR ARt i RRENA ARAIARLAAT: iy

at bl ock 4§ﬂumamnamdress generation unit Mﬁthln a

first instruction execution unjt generates a

virtual address?2kigast Pﬂ%lqtﬂgﬁ‘ﬁ{c@?&ht %?gglﬁ IBﬁﬂl"ﬂBn PlPehne
previously whedth i Qﬁtéfl@afve& i Bt AR BAEAS ms{ch,Qﬁ)%]plﬁéth @€ K number
456, during the second execution clock cycle 414

dat a transbhstages ﬂheblls less rddna dwqmaé Ito ¢ DB} qfeﬂmquysleahetween
address transl ation

order o genBParbeIn T ke Rl Gk treads

Wi t hi n t hettpes@RrebréX Retin B8 nehReKusiy.cl e 414, at bl ock
458, the sequencer perforns a tag check. [0054] Mbvi ng

to the third execution cycle 416, the sequencer
accessgs a & g AREQ - .

( SRAI gln ggggan?%ggea hg&?%n%ut o?k?&&ﬁééAwﬁggkﬁgFggQUdum
460. pipshine wilidek Bixtsheges hnd e énseraotidroisueyratedor edch blf drekplurality
462, the sequencer updates the register file

assocPaPregrap threads és seyen FIgek F¥esa first tine via a

first data wite port. In a particul ar enbodi nent, the
sequencer updates the register file with the results

of a post [Thepertahi¢ carduiwerstionNdsvice afgtaimgl 8 wherein the sequencer
writeback clock cycle 418, at 464 | pad .al igner

ohi r ¢ Sotiars V68 oy Gttt (Y e e tesiR A hode of
At bl gedeadf, al so within the witeback clock cycle

418, the sequencer updates the register file for the
instruction a second tinme via the first data wite

20k 24, S APPSR AT o s

t he segipens slipepalotype idstaidiicls il acectmdimede df@peration.
instruction during the decode clock cycle 408.

Further, during the decode clock cycle 408, at bl ock
470, e s : ' fiqlee i

(70, OB S IBMARRIC BSSRDTERR SRR Sl asaphE it
read pignil.prddessareginptisds sicimeskawdd hbloiethreddihgdnstmcton pipelines.
within the [ast portion of the decode clock cycle 408
and the first portion of the register file access

cl ock cycle 410. As such, the register file begins

wi thin the decode clock cycle 408 and ends within the
register file access clock cycle 410. In a particular
enbodi ment, a third operand is retrieved fromthe
register file during the register file access clock
cycle 410 [0056] As deplcted |n FIG. 4, durlng the

S o a1 Y L '




conpl enment ary netal - oxi de sem conductor (CMOS) caner a.
[0068] As further illustrated in FIG 6, a stereo

W@ eab010@BDEC 650 can be coupled to the anal og PeEERNE014173
processor 626. Moreover, an agﬁio anplifier 652 can
coupled to the to the stereo di o CODEC 650. In an
exenmphary i e
Seconttst of bo DAL kom Bublebin &SR R inEinth BShdhory
anpl i fuhieincBhl@s siklif3trubtisthcavhed dmilteaah iMseuopdnosaehe is associated with
anplifier 658 can be al sq_cougl,ed,to the stereo audio
CODECO®S®Y. thaygiggitnted payer yault-thieadip sHuctEBPEEHhe
coupl ed to the mcrophone anplifier 658. In a
particul ar enmbodi ment, a frequency nodul ati on (FM
r adi 024.uneThépertabdmcdremoniepti @ddavicetdf elame3e whengdi ihe memory
CODEC 650. so,.an FM antenpa.664 i.s coupled to the.
M+ s Telies BB Tugtiahsne haves i3 AR AueB el each
be coypl:aeidnduiehi®isSkficeRedith Q stRlHasteRion AR ithih e
6 further indicates that a radio frequency (RF)
t ransoeimpsy. 668 can be coupled to the anal og baseband
processor 626. An RF switch 670 can be coupled to the
RF transcei ver 668 and an RF antenna 672. As shown in
FIG 85 a Waypathtfly oimanieeti @0deiccftcthimis, antledgomprising:
baseband processor 626. Al so, a nono headset with a
ni cr ophone 3% 7ElesbassRandupassPrcquplpe toths digitah slgad aperessor;
processor FH by @i | 4
coupl ed togig %{eeoaér?g H;(gddg{a@%c\tég%rd( pr o%gges/dg?’ %ggcé%hf: méldégoaseband
al so phweessot;hat a power supply 680 can be coupled to
the on-chip system 622. In a particul ar epbodiment
Lhe povor Sante peuacr REafsBatorcgrpBi S g Raseband
suppl yrdcBaby;provi des power to the various conponents
of the cellular tel ephone 620 that require power.
Further, i anRFpsavitchcaipled emthe Rnteansceivdreansower suppl y

[ h | e DChat t.er l'y that
5 Geri veat Ronarou Lo B REeRy “Cac T Bo

transfornmer that is connected to an AC power source.
[0070] In a particular enbodi nent, as depicted in FIG,
6, tha6t oudhepeidne eempuairagypdeviqeertiviaimol 8p firthep agmprising:

the USB po R D%? ' : . .
speaker 65%&0{%%&0%%@%%8 std(;?eo 68 gcrl{d6 gfd@ﬁagélﬁﬁal Processot,
m cr ophone a@ib:todth eoktkdlnceupied @GHe digitel sgeal eoocessor;
headphones %36, tHe RF Stheglstmo’ he RF ant ﬁnna 672,

the keypad2@FUELoPthanteRnRCHplasLa thesBetopfcapiioles o

678, and t h&;RANRTocalREh ¥el@RPk AleBia®¥ERS Baltrdl QWINEN MAC)
on-chi p system 622. Moreover, in a particular

enmbodbasshand proeessdrgioupled v thelshigithl pignalaweenss@24 and t he

| og baseb 6 Lnter) eaved
it 11 Chr oadh g aGaTd bobpIFd PR AR bosE R rassgeors and

t he vari ougn RIFQGEHn Chigedi® Bs R¥Gtatasveti t h one or
nore of the different conponents associated with the

cellul ar tel ephone 620. [0071] Referring to FIG 7, an

exenphary, ' ] f '
It or At priae B2t bt BERRCH BERGe &t s, RS comprisng:
general | y degrgnaldetldetidder (COBIPOYuplddeo ther dibes $ignkl processor;
t el ephone 700 incl udes an on-chig system 702 t hat

i ncl udes a2Beg#d Arontrellenrounlestiode Aigtipstgnay prpcessarta
particul ar [ i L.gital

si gnal pr oggggg'?hgﬁ%&%a %dﬁ%&e}ﬁé@tt{@é}% dégggplﬁggd her ei n.

As il | ust r atBidetoothebfrollyr caupled @ thy digital sighdl @rocg®er;i s

coupled to e DSP 704 and i spl 708 is cqupled to
Che’d: spl o BlEriEvBeREms Benladiodfe Befphuigpuies
enbodi nent, the display 708 is a liquid crystal
display (LCD). FIG 7 further shows that a keypad 710
can be coupled to the DSP 704. [0072] As further
depicted in FIG 7, a flash nmenory 712 can be coupl ed
to the DSP 704. A synchronous dynam c random access
menory (SDRAM 714, a static random access nenory

A~ A R -— N . o I T




enbodi nents di scl osed herein may be enbodi ed directly

in hardware, in a software nodul e executed by a
wWEe@eas®eF, or in a conbination of the two. A BOF/USENE014173

nodul e may reside in RAM wenoh%, flash menory, ROM

menory, PROM nenory, EPROM neffrory, EEPROM nenory,

i , i . bl i sk . .
any ot ner Parhest &) Bl ETRE Tt onfle [HRE P lgna

exenplpadcgsset;andge nediumis coupled to the processor
such that the processor_ can read information from and
write inf oﬁﬂ%ﬁéjﬁ‘?ﬁﬁ%@l?%@ the PSByonieHetum I n the
alternative, the storage nedium my be integral to the
processor. The processor and the storage nmedi um nmay
resi dés8i n am A8idTile PheyeASbGipniaingr esi de in a conputi ng
device or a usgﬁ.terninal. In the alternative, the

processor &gt @ggﬂdFﬂﬁéﬂﬁédiun1nay resi de as

di screte coERRMERberdcodd QTBHHDGoHRN ESthe 'di%i@f Signal processor;
termnal. [0087] The previous description of the

di scl osed emipdtingdiatcerd eoupled\d thedligital eigabl proegsyorper son
skilled in the art to k use t resent., . . i
di scl osur o2 e gL b B s mgh bR RE B8 it sen prgoessor
will lgdreadily apparent to those skilled in the art,

and the generic Prinqiples defined herein may be

appl i ed t o voerdr thedigital signelprogesssicladssar ti ng from

the spirit or s e disclosure. Thus, the

present disclos%?@ﬁ?g&ﬁ% “intended to be limted to

t he enbodi ment s asbquencdratsponsibeito the memdre uaitcor ded t he

wi dest scope cons%stent.mﬁth.the rinciples and no

e
features as def Fh&ASUSYS {HEUFHM SRFHEPOI A FEPBHIAP r?%‘\{‘e
VHAT | S Q@é({wg&érgndl. A processor device conprising:
a nenory unit; and at |east one interl eaved
mul ti -t hr eadi ng af lesstrone inteteayedaiulthireading imstmuation pipeline,

interl eaved, mul.tj.-t.hreadi i ruction pipeli.ne. .

it 1 zes o it inegpegroien Tuy btk bR eing pitizes

i nstructi ORunDEHEF dlddkeryeRE tieR e leqfthah & ME@hdtiop i&khe rate for each
program threads that are stored within the nmenory )
unit. 2. Tlkéapheeliyobprageym sweats thdt arastared Wy the megrpory unit
instructio ' ' LA ' : e
natruoti oAnf UBEketE pY bleckEBetné oRileafe iR ARGy
progr am t hisadstiorspipelinenn cl ock cycles. 3. The

processor device of claim1, wherein the nmenory unit

i ncludes six instruction caches. 4. The processor

devi cegof ' h ﬁgﬂ@iising Si X register

fil es,%\/\he?le r?%%%rhééggaef ﬁfemsi X Tegister files is

associ at ed nwiaphfowdecasling hfirss instrisetganr of etfirstprograivethread, wherein

The processor, device of claim4 er.ei n .each of .th .
ol ur AP GECReBHSgR aar S Ao el § R R gt gpe firs
the sipodrafitigbsd; files. 6. The processor device of
claimb5, wherein each of the six programthreads

i ncl udes amnpiaps Eiriexgeugng ithesinstiastrention of thefiret prpgresstfenad to
devi c cl.ai , rein. h of the plurality of
instr%? Pg&ﬁgﬁgéiﬁﬁﬁﬁ?ﬁ? é%%furality of program

threads i s n&dafs fo8 uptithign moéicat rddigersds¥odiated with theofirst program
caches of the nenpry. 8. The processor device of claim

1, whéieidtodpclpdabe valve of thepredigate pafore ipswing thedgtoming

t hrea ke ' ' [ .hat generates a
predi%%Fg&%%Hggﬁﬁgg%bggﬁghggg%ﬁgﬁFﬁ%??ggtion of the at

| east one programthread.9. The processor device of
claim8, wherein the predicate is resolved during the
execution of the first instruction and prior to

di spatching the second instruction for execution. 10.

The processor device of claim9, wherein the nenory

unit includes an instruction queue having siXx

i nstruction queues, wherein each instruction queue is
associated with a single instruction cache within the
menory. 11. The processor device of claim10, wherein

o a o o A~



