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WD 2006/ 081248 PCT/ US2006/ 002500 1 CANCER MARKERS AND
DETECTI ON METHODS FI ELD OF THE | NVENTI ON The present

WO pwsngizes rel ates to nethods of detecting caPCEUS2006/002500

markers in the blood of a subject, such 5 as a human
suspected of having cancer. The invention nore
particularly relates to nethods of detecting

net astati c cancer or other cancers that rel ease

markers i néQndie WAREERS | AnDeyebRCotsed f@tropsti al

di agnosis and prognosis, treatnment direction, and

tg eatiTRiH fHECHﬁVENﬁié@ moni toring. Detection may be

er detection r eagent s

Cancer oy R SRRR PR oo HEPRIRELY b

ateck aegiries dancwmmamm riod | b yblonstbsmf nal $uirfd conssuch
15 result frommutations in the cell's DNA bl uep rlnt

AUS DYHT SUSRIGE ARl Al Hh FSRC o usEe ohn‘t’% ion
HE 2 AT QRAMA 185 f@ldaé&e RSO g ARPe i ense: Phg

suspected cancer cells, nore nodern techni ques have
behastar iexcanger tde agldr sccangrrs itk mgsleoe Norrkers

BT AP NS N 4Bt ans

q_i:kuﬁgxftgslrm,t alneHtSnattEe dlm&féteﬁn Vergai fedtieame edr disease
having other types of nutations and may actually

ARG -hafiRt Py SGRY i7e | 3RGPIRprRRSI ySing cancer
%ﬁgﬁ t
giagnosltqﬁgs: tét yc%%rg% st ng(%1 %ecc}'?%faéearlgﬁ%llc?@%reléers
§%¥g§§g§@gfeep pace with the ability to treat
ypes of cancers appropriately. CUrrent
di agngsti c _nmet ho a stru I|n peed.
ot - o ARt SRAE b ohe B P B ons

RirebIess Mid ke tgzrcﬁntur;::a:rmﬁoldlaa@rypst |'I'heé@tditﬁd§uﬂld:t§£ons
in the need for tissue sanples to ana%¥
2oy ids Fxas pralSrors/gp 8o cgll’s DNA blueprlnt Thus,

while early cancer diagnosis focused on the growth
properties and the physical appearance of suspected
cancer cells, more modern techniques have begun to

examine the cell’s inner workings.

Not all cancers are caused by the same mutation.
Some treatments that work well for particular cancer-
causing mutations are ineffective against cancer having
other types of mutations and may actually cause more harm
than good if inappropriately prescribed. Thus, it is
imperative that cancer diagnostics’ ability to
distinguish different types of cancer keep pace with the
ability to treat different types of cancers
appropriately. Current diagnostic methods are struggling

to match the speed at which new treatments are developed.

Another problem with current cancer diagnostic

methods lies in the need for tissue samples to analyze.
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Al'l presently successful cancer diagnostic nethods,
other than pure imaging, require cancer cells to be

WO eowowgt48 from t he patient's body. These cel | SPEr/ESI906002500

conmmonly obtained froma tissue biopsy. Wile
effective, tissue 5 biopsies are Z2xpensive,

ti me-consum ng, and painful for the patient.
Additionally, the tinme required to schedule and

oitlaipresdntSisuesunaapsyf ulheramrsat Wiadrio£ails afe thé®d Ayother
in treatnment and the biopsy process itself may rel ease
PEE AR t FEBHITH M S35l §9 iR i Femeved

imcheased JRlAS A Dodsyen MUSKE. od i SUE: GASSS Fommonly
ti ssue biopsy is not possible due to the location o?

htaigred |frathes & igmst dnicaesy + hdlleidez tefifgak vef thesue

ST O P T A Thorianfold S REEREEE eor

st peperaait Ve ARBiItS ai=l 118t idHe usiefidll rddquiid®@Ctd Ngehedule
further treatment of the patient, if the nature of
QR Gultd i Righihddien pnphpFr et itapsghta péelay
T = Vasiv r

S e A b bl e P Sy reae
tdaraegh ddld & iigdres tife salrayet ystrdessm ifesurtgiety imere
Le%yired, th% tient mght still benefit froma nore

SEBEF DI % iS¢ di agnosis. Such a diagnosis
m ght, for exanple, allow pre-operative treatnment with
dr ugs F/ES FEFSG0 M AL EATRE W RIS at§ o5

LAt 1f KNG Rl isdsledead 4 ramdhe tymrp ki ng

Surgery. It mght also provide greater direction for

smsfiacwle s, edind quest swdhires dfowhaiclandessymnnot be

ur roundi the t r to _renove. rrentl sone. of
B B el G | B o SR h . £he
oz @ i@Arddl .OPSIh iSRS e MUst -SRIl e vLPAR SR adSe
| ook for cellular_ irreqularities, but wutilize cells

Forirtel [P dugfe digrctoya HeBaRy e aNsT#0 06 081248
@f@?{i;é\%goggfg%%%g%at%ﬁ%@ THROMIYE dQu1sAM tAUSARdSq
in advance, it might be much more feasible to try non-
invasive treatments, such as chemotherapy, before putting
a patient through the rigors of surgery. Even if surgery
were required, the patient might still benefit from a
more detailed pre-operative diagnosis. Such a diagnosis
might, for example, allow pre-operative treatment with
drugs designed to minimize the chance of metastatic
spread of cancer cells dislodged from the tumor during
surgery. It might also provide greater direction for

surgical techniques, such as how much tissue surrounding

the tumor to remove.

Currently, some of the most successful cell-based
diagnostic methods utilize non-biopsy samples. For
example, PAP smears look for cellular irregularities, but

utilize cells normally sloughed off by the body. PAP
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all owi ng easy and very early detection of cells in the
process of becom ng cervical cancer. Because of

w@e@blogres associ ated with biopsies and the 5 BUDUSX86/002500

of sinpler methods, such as PAP snears, the nedical
communi ty has spent years searchidg for cancer

di agnostics using another readily avail abl e sanpl e,

bl ood, particularly peripheral blood. Their efforts

e r smetonti itrues dree ssatee edsoudeaid e XAl red headh oge®s sby
or, .10 recurrence dgf rostate cancer s readil

ROMFEIE SRk HoEadst dHiRREn lurgehts in the
hlrerd-hasad yaafimg dagnesil anddke the prostate

cancer test, still Temain focused on particular types

of carRgey, ' g : ig%go [

able to l?sues F)of(;gﬁt%oﬂl [ ag%ssgéﬁ%%ﬁgﬁ% ye(S) ahd the
cacerss of camngdrerr megdetsg| .sualt sSisdPAH dresstre- bdsed

di t.i.cs, nost i agnostic nethods rely on
FiaHCRg: EORPT iR Th GRS MFRA ISR AR O RIS

G g tes WBRHNGnoHHAN rdisling, GARGAIabI¥ sample,
tissue-targeted contrast agents to 20 produce better
s, Hﬁ&%@«%’rl,a%rpqm@hﬁ?ﬁl povsad-ul Thedegigfforts have
hpj.qye ct I t t
N e ol e N
treatursienee idf gontsiate tdaousandss ofeaahllys morBddd®l ,using

t hese sophisticated i magi ni ng techni ques are too 25
@xg’jﬁﬁ%éeﬁ?us@o&iﬁ‘ﬁeﬁg SALPEIG bPASHE SANGHen

GRagrlakienl, QURRS WIRe 1a% e S WP Redl des & SMRldain
tundr that could easily be renoved. Rather,
Eoeplisiedlatoad parrEguig ditagpess dfc samaemostThef treved remains

erv far tients . who-.have had | ar rj.mar
EStor SRR Mt £ G100 YR i, PSP b {Roce &
e tias valtdie tyardelcanthe s Bl lcandEy Sn deireatad are
actual |y nmetastases produced as the cancer has

spr eadutEhde ofnldik@uRr AR aRies WMl it Waost
2006/ 081248 PCT/ US2006/ 002500 4 contain |arge nunbers

g apepisga ccaeitfodshgedivalon timagriag dechntismesomaaiging
%QBMSQE%ilngQQE&%”%%tMRE%t%%h?%b%lear imaging, often
using cancer- or tissue-targeted contrast agents to
produce better images. However, even the most powerful
imaging techniques cannot detect tumors smaller than
about 2-5 mm in diameter. By the time a tumor has
reached that size, it contains thousands of cells.
Further, these sophisticated imagining techniques are too
expensive to use during early stages of cancer, when the
patient otherwise has no symptoms besides a small tumor
that could easily be removed. Rather, complicated
imaging diagnostics are most often reserved for patients
who have had a large primary tumor and are suspected of
having developed metastatic cancer. The small tumors
detected are actually metastases produced as the cancer

has spread. Thus, unlike primary tumors which often
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isreally alast-ditch effort to save a critically
ill patient. If these netastatic4ells could be
detected nmuch earlier, such as when they first begin
to travel through the blood, then a 10 patient could

begnt aliec diatigry un@RIME I finidld fiitde tHetasdat i Cumors
tunors he or she would |ikely have while those tunors
weledesitiad ot aigp thesdands v detldemantby mefiagfrstd c

[ [ s r L cur th ¢ ' S, need
oo Sl e Bl & B B Sncli iy AR

t wiwewheare det ediad drodyf. a greatly increased |ikelihood

of netastatic tunors. Yet another drawback in nodern

cancer (ieagnesi sletveRItalds Ao dnfesl 1akidddst 4t d e e ed
to treatnent. Waile sone conmon nutations can be

ditAGRESEd TRFEEGh MAERY FERBHSsINes dfd Gardd ¥ & dhgierditeh
t redirRnt s auRuhat &a%%éalggpfﬂﬁ H}g%@e entrs e@/@& of

cancer, this approach Is ' ca or only a ftew

t yets sth tdan cerl.l sCyroudnt [be niet etitaghastdic ewtlhicer | ssuch as
abl e to.detegt i de range of types of ncer. or_to
DPBFTUE TG sk CEEOE £F o AR s BARRd ohen 2
t YReS ot CNARY begitldabe iGMME HreAMRt HAINOST ISB the
particularly those that rely upon tissue biopsies,
afeb@Stp tco L UMOr sl (3t iy tieaLlsk dgiessly drave while those
ef, iV S Qf: 1tyr t. u nd
TR, Tea S ente T ST TR Bt

t deatinog tiky dmeicdmg wer eamgblotHer: tridrentheredididqites.  Thus
substanti al, nunher of the cancer cells, or

f
ofr FEEH SR1E)5e LT dMthPacare gt & ofmehaskat ic
WR28048/, 031242 tReTH: s YI6/:0022QQ 115 iAdAidd 811l Mee PVhood of

their nature cancer cells are ablé to change very

r gpttaisgattiousumor®y may nutate even further during

the course of a treatnent, causing what was once a
Yet another drawback in modern cancer diagnosis

relates to its ability to be coupled to treatment. While
some common mutations can be diagnosed through tissue
samples and used to direct treatment somewhat specific
for the patient’s type of cancer, this approach is
applicable for only a few types of cancer. Currently no
diagnostic method is able to detect a wide range of types
of cancer or to provide detailed targets for treatment in

numerous types of cancer.

Finally, current cancer diagnostics, particularly
those that rely upon tissue biopsies, are very poor at
monitoring the progress or effectiveness of treatment.
Thousands of dollars and possibly even patients’ lives
could be saved if treating physicians were able to tell
when all or a substantial number of the cancer cells, or

of a particular type of cancer cell have been eradicated.
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hel pful drug to becone powerless or harnful. In
essence, 5 the cancer cells nay becone resistant to

w0 b@ois12gs nmuch as bacteria becone resistant PBEI/US2006/002500
antibiotics. Cancer treatnment would benefit greatly
from di agnostic nethods able toSdetect these and
ot her changes that show the effectiveness of
treatment or any further mutations of 10 the patient's
Ea&icetoxael 18, bﬁUMM&RNHﬁhEupeeeentefnuemlboareebbﬂesto
t.o cancer marker articular a hégerset

of
%?%? B ALY gonERaPT yCHf may EBFeREsegen further

x@?stlfl@rc@tl]?é@cbf'& Eyest@éneanesﬁmﬁg #Bavelheddnce a
subsets of this hyperset and supersets he invention

kelbpfuk| dres to hecovesprovestesanpnghabmnéod - or Ini ssgence,
U5l NG SANC SN PIPL BRLY OD-LEAGCPLS: LP- ! BEL LnCARERL, mych

kKers i On reagents are Shor
aﬁl loisciadrl #dsécdnle basesstant engt anbaliogias20 S!Eﬁetefrl c
ence det erm ned o corre e Wwth_the resence, of

I
%%'e‘?el?‘h YLD, %%?e bt 9’6%‘?'55\1)% hr ﬂ@a@%ﬁ?not@F%u@ethOdS

s . térﬁéﬁﬁé@eﬁﬁeéQVéﬁé'89hé§|éﬁ&ﬁ?ég that show the
pat hol ogy- based di agnosti cs brood is screened,

¢ffeanlyivenesy of p@reétrbén‘odcpr a8y bfurtbeftawittatabes of

btalnln a, sa I nstances periphera
%n%e u éﬁd?% h aspects of the present

|nvent|on may be enpl oyed to detect cancer in a
~ the descriptions here focus on perlphera
bl ood due to the relative ease of obtaining

peri p%@@r%ir%ia RvearhPR F§bREaS sUB] GRRCERIMAEkeTS, in
@1/ £ 05 EPEEREOL SPCnafROFE' £StALLTOL QQI@?EM? and

anlna an a single tunor. However
EﬂnofcanMesklf®Eda|apaleD@6t9§&248 cancer, as

US2006/ 002500 the art_how to.adapt_ techni ques
va%i Foct efpser%h@meh%%ﬂaﬁe?o?n%s%uﬁﬁﬁeﬁﬁner
bIood or tissues Cgﬂg rkers % gcdudefan
mutatToh 1R OHE-OR (AHEQ T BU Por £7 OHECBPAE het cBFFRPRLng
N PfoR €ldue using cancer detection reagents to detect
cancer markers. Cancer detection reagents are short
nucleic acids at least 17 bases in length having a
specific sequence determined to correlate with the
presence of cancer in a subject, but not with healthy
tissue. Thus, the present invention relates to

pathology-based diagnostics.

When blood is screened, it may be any type of blood,
but to facilitate obtaining a sample, in most instances
peripheral blood may be used. Although aspects of the
present invention may be employed to detect cancer in a
tissue, the descriptions here focus on peripheral blood
due to the relative ease of obtaining a peripheral blood
sample from a subject and its capacity to represent the
cancer status of an entire animal, rather than a single

tumor. However, it will be apparent to one sgkilled in
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5 These nutations nmay be detected through anal ysis
based on the cancer cell's DNA or its nRNA using

W@ 2w6e812det ecti on reagents that correspond toP€TES2006/002500
nmut ated DNA region, or cancer marker. In specific
enbodi nents, PCR anal ysi s, nicr@array anal ysis, or
bead- based anal ysis may be used 10 for cancer marker
assays. The cancer markers and correspondi ng cancer
el ettt aRow eag eandsp et echbatés | édsiigshad Pooppeetinhpral
software to exam ne dat abases_of transcribed nucleic
kool £R%UeFR S8 FR ARt REBWRL 0 cRF sEAREUREncer cel
lines and to 15 conpare the sequences to the nornﬁl
humarCaRe®s cre BEoRR . MaYhiRCl ife sathuBrepELgR) 40 the

éﬁgﬁ§8§§§?%e€%f§f8ﬁsan?%ﬁQ”ée?%ulQPnﬁﬁﬂabftEeéeﬁi.

conpare e transcri ptonme of humans W thout
TeasermuiSpetofis cady ybet fleteanedr thuekehsanpeypiesbased on

in MRNA transcrij pt rom cance nd _universall .
Ui AR RE (T1Lht | DYAB8] Ry ROMGN T} BRsgriapbrget fot don
st fIRa € ABEBFe BBOKE! 600PhyY hiEhude DNAnsegibad or

sequences exclusive to cancer cells, they_correspond
tancennverkes) at & #peal foaserpdhimaDEsr i 8RB ARFlYSLS,

'n§£8§fra§°§§££gsgyta&koﬂéaﬁgﬁagéHnthﬂ £98CkEy Bk used
Tﬁey nmay al So I'ntl ude rare abnor mal garlatlons
pseseatceén hheksubaesbys. genone. Cancer detection
reagents corresponding to these cancer markers, alone
or i ntTg@nbhnationarkeysbendsedrirespdatiéngi nenthke

cancer marker profile of a sub'e% . The 30 cancger

detection reagents wayenhideBedttEddBELEe eaaegﬁet&ﬁg
%?E@?Qféoﬁogggaﬂiﬂge ?ggﬁaggg_89”E§5n95r95eﬁt§ucleic acid

at ment . I'tiona , testing wth the cancer WO
2006¢084248rBBTKLISRN0640025680and deheeti orlieddasiss and to

may be used to provide,_a ncer _mar ker rofile .
SHBIRFY CBverSRURITSE: bRsCOr ABAGFMaliPRls CTAPESEIPErRS"
PREs Of t HREE ABtastat heieapeghietebksr¥plBsBnth@utations or
subj ect. Repeated testing can detect changes in the 5

ghneenahhikee proepMBasedateubhectraperkapsorgdrlativigns

without cancer. Specifically, the cancer markers are
present in mRNA transcripts from cancer and universally
absent in the entire healthy human transcriptome.

Because the cancer markers only include transcribed
sequences exclusive to cancer cells, they correspond to
cancer-related mutations. Such mutations may include
somatic mutations resulting in cancer, or they may also
include rare abnormal variations present in the subject’s

genome.

Cancer detection reagents corresponding to these
cancer markers, alone or in combination, may be used to
determine the cancer marker profile of a subject. The
cancer detection reagents may be used to detect cancer
and to monitor the process of the cancer or of its

treatment. Additionally, testing with the cancer
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the efficacy of treatnent or the devel opnent of
different netastatic cells. In abundance anong the

W@ a0vees1288r kers are sequences that repetitiveP@I/U8906/002500

in different cancer nRNA 10 transgripts, thereby

giving the cancer markers a one-t0- many genetic

associ ation. This neans one cancer detection reagent

can detect multiple genes, each having the sane

clatoert inn keeagemids tRY de’ ap3edrtd sprovideepengener omarker

t he expression | evel i ene. _,lhe 15 net

AT Boihd HEr L Td M I gy [ e

GRS O 1€ afee | by , mdoei the t 2 t A¥EH Fled REEEONcEVES within the
sanpl es having rel atively | ow nupbers of netastasized
BHIaCkel IRSPIRTCI LM RARIN HFKEF sChppgenoinpehe

faund, ' : :

R RS RS PRI PR TR
tthee ceiftisraamprd@risregrmesEntor nchdelevdl oouent ¢findi Sferent
Because ,many cer markers are each associated wth
&F%Q§%%ﬁﬁ%‘ﬁ%ﬁgij these subsets automatically

produce g%get'c grofiles that 25 reflect the

i ndi vi'dhARHRAACR RN i IR LG dPATKGRS PEpetpences
erhadi ti A BONRT S CANGET 1 £ QANOSTd Ln PBY ReNA

provi ded. Specifically, it has been determ ned that,
WWhidrs aiar s arteheomey ek ving drise | ganezindeariparied sone-to-

anmn deiffteircenatst%/(%)fs og canger seoneSBOOnémrkeég are

TEY SRR T AT Ry ped bt TR one ThcSs
gl i ch atiEdhic Gesadet el utingi phe sgem@s KesSchi Baving
provi ded. Such an assay may_be particularly useful WO
S50 /P8 AR TS IPO0s7 0P ED LB 4re¢lot®T nkS skPeeni ng

‘H?@ﬁf[ | AONASL Sox el dp | i .
suej e(ééfﬁgs&gancer,xor thiecsr%y%ee 0 %%%glﬂﬁéﬁéﬁ?ecﬁhe
met heasltAddiatilonah 4wl tcarmet Imrkierns, specahi enfianced
certain 5 types of cancer. have, be det erm ned and
e i ey o B e e O SR ot e
ey Wfvi®Y relatively low numbers of metastasized

cancer cells.

All of the cancer markers will not be found in every
cancer patient’s blood or tumors. Instead, each patient
will typically have a subset of the cancer markers
present in their blood or tumors. Because many cancer
markers are each associated with one or more genes, these
subsets automatically produce genetic profiles that

reflect the individuality of the patient’s cancer.

In a specific embodiment, a general cancer
diagnostic may be provided. Specifically, it has been
determined that, while there are some variations in
cancer markers among different types of cancer, some
markers are very common in multiple types of cancer.
Thus, a general diagnostic assay including these markers

is provided. Such an assay may be particularly useful
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markers frequently found in colon cancer have been
| ocated and used to create cancer detection reagents.

waoiongsiese cancer type-specific sets of nar KREBHUSD06/002500

di agnostic assays for a particular type of cancer are
provi ded. These assays may be par8icularly useful in
nmonitoring the progress or treatnent of existing
cancer. They nmay al so be useful for routine diagnosis

| 5,5 Uk 8% A@%h{xg; wee@rﬁy%yﬁ.@{ﬁ@éié,tywﬁ@nait is not
particul ar type of 15 cancer. FinalTly, nost cancer
nendeer swwhetleheersilyieet i resoranceharroneheergpe Thfis¢ancer

di agnosti.c ass usi ng a cancer detection reagent
%C G ri));'@tcat—T I%ar%g'y 0 the cancer marker is very

powerful .in ge al cancer det.ection, but.less_ 20 .
o6t UG R W o P ot bt bt RabuPehgatn
afyped feeteth@enasav@ybedd etdt 4 Mgl D oNeS | Sahleéd Obased on
treatnment of a patient. Thus, in yet another

erfsHieRa Of QHAUCTRN@R | OTRY RIFREIRES ec? | FebBakcef 59
Coct ;
IELEEHE (AR, G ity UEIGAEREL Dotk

i derdtidd ethd Theed ane errevmiee rcarsest edetee ctedo eré agatned .
in a given gene, then flanking k6 sequence ound in the

, f
WP e iPBREE ey RHictRRIEH 1N SEER ok FPRHEEER L i on
reage st i3 ef APl Vrod he JdAankints r sepensescanstidede

are of sufficient Iengthto allow 30 1dentification of
theovgaled or Y dgsdyR) ndle karrwrtiewkaely nusafibnin

in t.hat subject, while renmainin compati bl e wi
gt G TR BT o T S008 et 10 baficer.
REEUS200 6 1062 300 1L KOV &l geod i dded Taed s DHSin subjects
present in a patient's cancer cells may be used in

diQuEt 4Ry RFeataettsceRiribilddipl &0 2IrRRYEE kFishir t byBe of
eff.geli ve against certain types of cancer or

mutations in certain genes only may be 5 prescribed or

o1t QSRR T A T R D ool cBna. n v
peidrednes pemd | ¢ Tiameera ndd sfnasisi areys oy useiing oa cancer
Qﬁ%ﬂéﬁion reagent narrowly tailored to the cancer marker
is very powerful in general cancer detection, but less
useful in knowing which genes are affected. Knowledge of
affected genes may affect the prognosis for or treatment
of a patient. Thus, in yet another embodiment of the
invention, gene-selective cancer detection reagents are
provided. Such reagents are readily developed once a
cancer marker has been identified. The cancer maker
sequence may be located in a given gene, then flanking
sequences found in the wild type gene may be included in
a cancer detection reagent. Preferably, the flanking
sequences included are of sufficient length to allow
identification of the gene or genes having the cancer
marker mutation in that subject, while remaining

compatible with the type of assay being conducted.
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waele@gngrdérl nut ati ons.

new cl asses of cancer drugs, including

patient-specific cancer drugs targeted to the

These 10 targeted drugs PEKUS2006/002500
affect the mutant proteins, particularly cell-surface
proteins, or they may act on ceflular nucleic acids,
such as nRNA. BRI EF DESCRI PTI ON OF THE DRAW NGS The
present invention may be better understood 15 through

r ef ereneel é@gé hef f ohé omirbgt tlehai pedsdescinpti paticakés

in conjunction with the FIGUREs which jllustrate
GRPFOUSCRRbOATAENPS BFCENb| AVEBRFFORS FFEpRECRE. For
LkiysiLat 85uSeVRhGimMibant £aReet BRI Kghsnsef cbheain
present’ i nvention found in the LTBR gene as 20

copparefl tanche sequehstipnenmiheabrhgipeppnes only may be

transcrj ptones. The l.ogcatigon_ of sj.ngl eqt.i ;
BOrgricy PRT-SHT ( SKPIArS PAGFaapBd-ie) LRE 2L T PP arae™
3£ Pr bheNeRt ' aNcahtgpienhddbet vaebl yFRNAnbwaedeun
different cancer cell lines and 25 four different
rahtenttypesiihappeEcesd WHEaEéPPESBGHdEﬁguﬁgglFﬁydﬁﬁﬁAOP
LEfeEe e QU Bk LhHS t a RN F ¢
A A eV IS
sanpkte dangsrtdegetedoho BBer dagenpseWOMR006/ 088248 These
PCT/ US2Q06/ 002500 1Q _FlI 5 illustrates.disparity
FﬁrgﬁEegrgggﬂEemGV a &8053 nmggﬁggrp§8§ é%g’betmeen
%éPE eEutshh vl EBeS - subEGUREpBotkliust 1 areshegr malyatican on
etween individual cancer markers_and cancer types. 5
FeBURERTY hhtlsiraneddg. nBPEBd2FoFRPER Reduction usi ng
cancer detection reagents. FIGJRE 8 presents the
BR3IEFt BESCRPERIGNIQEt FTHR B8AWANGPyzed on gels for cDNA
froma healthy human and from tunor or bl ood sanples

of twrheapgesestbjieveatidd RRGURE deititlensungieastpod

gﬁigagho;e g%ggcge%glggea%gllowing detailed description

taken in conjunction with the FIGUREs which illustrate

various embodiments of the invention.

FIGURE 1 illustrates several mutant cancer markers
of the present invention found in the LTBR gene as
compared to the sequence from healthy cell
transcriptomes. The location of a single nucleotide

polymorphism (SNP) is indicated.

FIGURE 2 illustrates a portion of an alignment
between mRNA from four different cancer cell lines and
four different cancer types, mapped to the corresponding

healthy mRNA from 17 different genes.

FIGURE 3 illustrates a method of detecting a cancer

marker.

FIGURE 4 illustrates a sample cancer detection

reagent.
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cancer marker profiling. DETAILED DESCRI PTI ON The
present invention relates to the detection of cancer,

w@aooslogksar |y metastati c cancer in a subject uBCTHES200§5002500

an assay to detect cancer markers in sanples fromthe
subject. In a particular enbodih%%t, detecti on may be
acconpl i shed usi ng cancer detection reagents
corresponding to the cancer markers. The cancer
det ecFIGURE eagehi sstusadesndi bpapiegent tRO bmeerhienof
are presented grinari* in t@e f orm of shori ENA or
B ReT OHURT eF 32ETT dof %Bﬁe]?é WRFEhCeBFPEspBRE Ldnes
cancer_nmrkers,_ These cancer naLkers have all bheen .

sﬁ ﬁéh’.ldual

pr evi DHEYRE e&hi bt FREER he g ancEF BH_t 1 PRsHELTRCR AR

daeYe FBMa - RELHUEnAUERREONSE AL, | MM nent |y gave rise
to 25 the cancer, earlier nutations that |ikely

| ncr eppgdpEne PLAREOSLLYs ! O mCPAGET £obl pERNRERBL: ion
allelic variants of a gene. ny are |ocated I'n tﬁe
13 ans ccaheer pdetéonsonf reggéhusar DNA, particularly
t he exons of genes. However, cancer markers in
accor MBEURE W8 t pré dentps esleat réavwensi of BORNRgdakbsfon as
cor egggnd to othgr mut at ed DNA regi ons.

YFohaPPydethel ParKSie HegMbR detitivdivrmen &adpfeom
Q20064 081248 PLTHHS2096/ 092509 cdi Yehdctechni ques
that detect or anplify the mRNA or DNA T1n the sanple.
Howevief Uﬁﬁe%nfff@§§r§@¥saésﬂe@ﬁo%eéﬁaﬁfg dtgégggﬂg and
assays for the peptides they encode, |cﬁ may be
amrckctregdrfeonptdel thnger marker sequences. 5 Cancer
detection reagents may include both single- stranded

EETA TR | BRECR BPYIO0ubl e- stranded nucl eic acids. The
appropriate formof nucleic acids to use as a cancer

det ecth®npFesgent i tvenhtlbnh | f&1 H aNEST thar 88t evthbnber
apparent to one skilled in the art. 10 |dentifjcation
GHERIhc PNt Ketkar Thanebaeer t hark@reebfirhe prbieat using
VAR P IS &1 OL A S8 Utk e PE OPK | ELAB Yo OELUR' Ene

and I nfformation from

subject. In a particular embodiment, detection may be

accomplished using cancer detection reagents

corresponding to the cancer markers.

The cancer detection reagents used in the present
invention are presented primarily in the form of short
DNA or other nucleic acid oligomers which correspond to
cancer markers. These cancer markers have all been
previously exhibited in cancerous tissue in a human.
They may include mutations that imminently gave rise to
the cancer, earlier mutations that likely increased the
propensity for cancer, or abnormal allelic variants of a
gene. Many are located in the transcribed portions of
cellular DNA, particularly the exons of genes. However,
cancer markers in accordance with the present invention
may also correspond to other mutated DNA regions.

Additionally, the markers may be detected in a sample
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publ i ¢ dat abases recordi ng genetic information about
cancerous and healthy cells and tissues. Specifically,

wAa 200a8812¢8 propri etary software and super conput BEEUS2006/002500

random portions of nRNA data frgﬁn cancer cell lines
were conpared to all the avail ablfe nRNA data from all
healthy <cell lines, as diagraned in FIGURE 3. This

process Yyielded a database of cancer markers such as
tuse gV d ahn 2udd GURE defimttFl@UREL 1 fhethe stR¥Aner DNA

dat abase is referred to as..th neral__cancer jmrker
b e T Eh TRy T SEUIRRET S Hindredeeproted

€ sequences
tdhpusantds Ha ganeer s keiso i ddl odhepyemeodenbeidi el hmaly be
cancer detection reagents of |ength 17 ner or 25
qrasictedrivipe dhot PRI rBIRe ARG LT o cancer

type. Each cancer marker in a superset_ nust show up

at | edanconctetiechieaneaoets ey riespbnds ngotls shegle-
SHOELRE td Sand AU 1% ar}kbecic%ll)f —rse?gf'gi'g@&?yn@@é@ctggids.
uprerse%s ecause the camcer nafkers usually appear

IThes Wgrsadsi 3tk f iormeny midfeiercitdances typess d(rancer
2006/ 081248 PCT/ USZOOG/(quZSQP 12 The total nurrbe{ of
SEHRGEIRR KT tHR YR L1 DE 4 CANFRpPIEFST sWill be
%@#ﬁﬁéﬁé Y d NSESaseth 1 Lpnputiate SAftware currently

runs

non-stop, addi ng several thousand new cancer

MRy kel 5 each, n&ﬁ-cgy&%ﬁ%ar@érgew cancers 5 arise,

new cancer markers nmay be created. Based on currently

S ol 1 peien et P oS S S Pt tlanaees

caCielt dlnkesg Resgtisecdhe oefiwididesndisetf bomasbbat Brom
the mRNA 10 nol ecul es that contai ned, the cancer

RS Gt laReh BRI R FRATVEY 1R oA about
%@%&Mﬁa CRNCEIny Idel By NRSSEPLELH, COYPLihESE1 1y,

nes as past occurrences of the cancer markers
ius ingramsypaise tsduopns ¢ it @GR, s sconpet elss a shngde

met Ho.d f or traam ggdthe I kel | hogd ofeﬁ ceurrence of
e & rO e Bh FHEPasTStat

compared to all the available mRNA data from all healthy

cell lines, as diagramed in FIGURE 3. This process

yielded a database of cancer markers such as the two in

FIGURE 1 and FIGURE 2.

The resultant database is referred to as the general
cancer marker hyperset, which contains the sequences of
hundreds of thousands of cancer markers, which may be
embodied in cancer detection reagents of length 17 mer or
greater, grouped into supersets according to cancer type.
Each cancer marker in a superset must show up at least
once in a cancer cell corresponding to the superset’s
cancer type. There is redundancy among the supersets
because the cancer markers usually appear in supersets

for many different cancer types.



10

15

20

25

30

of occurrence in cancer cell lines. Cancer markers
represent a special kind of cancer nutation - one

W bab/os1248 nucl ei ¢ aci d content exclusive to CcREDES2006/002500

cells. If such exclusivity were not present, the 20
nut ati on woul d not be consideredld cancer marker, as
shown in FIGQURE 3. This condition in selecting cancer
mar kers produces cancer detection reagents that detect
usef ulThd ffeerancrsnbar tdfe ganedt amrketancercieel tostal
This ig an inportant criteria for diagnhosing and

IR IR R7 Iy ers Jangtanthne RGFRAEdhe CAmRFeT
Ry =S Anddelfcl) R dLages tNR11 Y 688N ral thousand

invention are generally small and thus unsuitable or
Favo e deap ke to @ marid nRMtlescu| @3 1397 cancers

3¢ ! Kk b
TR T S R TR s

ang-reasSociatad alid Raeh), dancey krswerthadda superset for
2006/ 081248 PCT/ US2006/ 002500 13 Many genes may be
&s SAH S F YRS Ple LN MY ma&in talife olunp¢ugands of

YeRESd Sndidml |y in direct correlation to the nunber
of uni que NMRNA nol ecul es contai ning each cancer

mar kers f [ ubl.i gﬁg . [

hundré3 ﬁ%ﬂ&&&tml&&l@g&sﬁﬁ}t estngtla%ng%séﬁﬁ arléRr%\TAa

edleceulma kérat yiceltdiingedhuidy edsiaefr neppked-genss . kddins and
[ and_ 2. Wil e ny of the, cancer

is evident in TABLEs 1

Koo ahed diarbaen GBS Ayt ko
RRISBMYICE P CRMEETohet ¥R 110 18hfed AR DESNSSences of
Known to be inportant in cancer. These cancer narkers

dihee sanegre yemkeSNPsn dryemisc as sidval gy FIEEHMer. This

tJd c _def.ect.s. Faqr le, FI.LGURE. 1 .illustrates
IR fe RaTES, TR RsEh E Pod R ToRa e (R of
BetarRecert @f EatBRcgrre: mbrkeCYdecl FJiowkd st heate
same point nutation occurs__in the same gene in

@it PECEFESEGS dét SR Ficlilerdmes .

Cancer markers represent a special kind of cancer
mutation - one that has nucleic acid content exclusive to
cancer cells. If such exclusivity were not present, the
mutation would not be considered a cancer marker, as
shown in FIGURE 3. Thig condition in selecting cancer
markers produces cancer detection reagents that detect
useful differences in the genetics of cancer cells. This
is an important criteria for diagnosing and treating

cancer.
Muli-Gene Aspects

The cancer markers and detection reagents of the
present invention are generally small and thus unsuitable
for genomic mapping. However, the mRNA molecules
containing the unisolated cancer markers can be mapped.
In this manner, one may determine which genes are

associated with each cancer marker.
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types of cancer. Specifically, FIGURE 1 shows a
portion of an alignnment between LTBR nmRNA from ei ght

waledobiesremt cancer cell lines and si x differ enpCDHSZDEE/002500

types, mapped 20 to the correspondlng heal t hy LTBR

MRNA. As the figure shows, theldight cancer LTBRs

vary slightly between each other and the healthy

LTBR. However at |ocation 6959 bp, the cancer LTBRs

vary mgeptd&sdd ymagass @$§6¢ﬂ@tadgwﬁﬂhneacthaandr marker

yi el di ng the sane cancer nmarker EC
—Thtlse MBYReR T sObr@eRe® el f MeBR 1}’1 ueh CgrastsoFﬁefA on
€81 Lol Sndfio LD EALAL 0L GRIEChoBecBlE8CRGREaTR Gl 8ath

0- 0ne geneti c assocl ati on. E 2 shows t
é@@céﬁnmafhamefomndken cha pubéuttdat@haéﬁﬁferéﬁmetlmesl
mut ations in differ

LunfEess ﬂftﬂR%%fT%f%ﬂ? $€S§§ %ﬁ gocer ng? FgéPly,

{éﬁ%@ﬁ RaShOWS #1808 h§hhehdaadal bgnmepbedbgtneen nRNAs
romfour different cancer cell lines and WD

29067 D8e2u 8i PCTARBEB0S/ 803580 14 four different
cancer types, nmapped to the corresponding _healthy .
NRNA Whohe 1fadi’f 6&r Ehe genegr maskpyEakrend oFated fifom

gene to,gene, but th resu t .t.h
%ﬁﬁﬁérwﬁngBP CREERR Eﬁfﬁ%cf%;é%ahg?es%n?aéﬁggécﬁoge
998eloIQtéd”EﬁkgénéspkﬁéﬁﬂCEOIbeeamboﬁtahhe1h70@@ne$
Is an indicator of cancer's presence in

EbEEESpéﬁﬁﬁﬁgma€€ﬁrsopfﬁﬁ§sE@pr?ﬁﬁ§t3§§5§HC§IWE§%§

C | Th
R e S e TR it e M

mﬂlamMSCQQUBB hunehtemabiet pcadong rehgenge fesnch iwhitdle
t hey

pear Qor in the n which these genes
QY@PQQEP§%§eBEt§uBFﬁ§P OﬁeR?ﬁEP c ﬁg%r narkerghas
been found in the heagaa uman transcri
f

Ther eF8FERENé SREWENE e S8™MTa PR %hQEEQQQQ@&9ﬁ¥S
ﬁﬁaﬁﬁ%fbaRe Q%helE%tdEQ@%%eEEO@b%%%%%SShﬂMmhldiﬁﬂﬁtent

I gures, n i ndicator of cancer's presence in the

hopts oélbanBecaus6pehefse@&é@ue§1ﬁ§%ﬁb§eﬁtqmaw@;portlon

excl usi to
of an a ?gnment between LTBR mRNA from eight different

cancer cell lines and six different cancer types, mapped
to the corresponding healthy LTBR mRNA. As the figure
shows, the eight cancer LTBRs vary slightly between each
other and the healthy LTBR. However at location 6959 bp,
the cancer LTBRs vary identically, each missing a guanine
(@) and yielding the same cancer marker,
CCTGAGCAAACCTGAGC. This marker’s presence in LTBR
nucleic acide in a cell is an indicator of cancer’s

presence. Thig is a one-to-one genetic association.

FIGURE 2 shows that the same cancer marker can
result from different mutations in different genes, in
different subjects with different types of cancer.
Specifically, FIGURE 2 shows a portion of an alignment

pbetween mRNA from four different cancer cell lines and
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cancer cells, they reflect cancer-associ ated
mutations. Also, if they are detected, one

wo povedss®el y knows which 20 set of genes nmay CPRCI/EE2906/002500

them Cancer markers may be co » to many genes and
many cancers. This does not nean that every cancer
marker wll exist in every cancer cell |line or cancer

subject. _This is denonstrated in FIGURE 5 for two
AR S RF R FETRRT (TSP GRS 159 |HES G V#RRIPAing

| i f er [,S.
RGN 6L WrNA SRR Y61 Of o YRk Sr}f}-](:%dt% cﬂ{
t he cancer narker ﬁgﬁégéet an&péﬂpefgets as ré%%a 2d’ 2y
tfheem geneier gshecaedr tier kerts wrsufourad tHateduientdame

i arjety of djff of .cancer. 30 .Thus

s Tt PRl o iRl i e ot Sach
gameer miientirkeenes dreRieey IMBIdeRIS JRhdeeN genes is
identified and are included in TABLES 1 and 2. These

WO 206608 P49 IPERNYSIY 6 FOBESTEe 18 ddife droniasanding
| t: d tifd i fr Q .
HRAD O AR | S SRRl R e G0 iR Nt i o

ésaodiatliost.s t he hi ghest ranked 59 cancer 5 narkers
in the colon cancer superset. These 59 cancer markers

const iThet eaadeirgmafrkegwe REYweOlioN FISEE 1ITRIKEIFIGURE 2
subset . §§sociated genes are al so indicated. Conbi ned,

FhEr Bk ESHFEFCIG00Ty R CREPIES M LioRalid vt amaag the
Fhhsg t{%a%ibh’aafthtepfggﬁe‘é@ BR GANGR MBIKRLS MDeMich

used in a 10 detec capacity, can detect nutations
Fhegeegene80 argerapresaesens Furtiiey , maed thess idam dyy

t hei r _one-to-man netic,associati on. TABLE 1: ,
cancer %8 e§998n¥ﬁgg§eﬁFs%P5 %Eﬁ&%bﬁtguﬂﬁgbk&ﬁnﬁcrlptome'
BagueroecAthechedseaneebs BhesEORMNEEAACECERTT mrRNA
ovari an colorectal brain - AAGGGEGITCCTTGEEC epi d

EEeRESTLPer NoFaiyeteiheBRe § TOMCHBBEF) SEEPIGHT the
E§§ﬁ§@§§7igxgnA§ﬁﬁ§cg%Z} of cancer’s presence in the host

cell. Because the sequences represent mRNAs exclusive to
cancer cells, they reflect cancer-associated mutations.
Also, if they are detected, one immediately knows which

set of genes may contain them.

Cancer markers may be common to many genes and many
cancers. This does not mean that every cancer marker
will exist in every cancer cell line or cancer subject.
This is demonstrated in FIGURE 5 for two cancer markers

and the cancer cell lines in which they occur.
Specific Subsets of Markers

Analysis of the cancer marker hyperset and supersets
has revealed that a number of cancer markers are found
frequently in a variety of different types of cancer.
Thus these cancer markers may be identified as general
cancer markers. General cancer markers have been

identified and are included in TABLEs 1 and 2. These
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argete
detection capa01ty, can detect mutations in over 1000

genes - a sensitivity made possible by their one-to-many

genetic association.

TABLE 1: Cancer Detection Reagents

ID | Candidate Apoptotic Sequence | Affected Cancers

5 + GCCCAAGGAACCCCCTT ovarian colorectal brain
- AAGGGGGTTCCTTGGGC epid testis liver

Targeted Genes

CHCHD3 (7) EEF1G(11l) LOC136337(X) ABCC3(17)

ID | Candidate Apoptotic Sequence | Affected Cancers

8 + GCTCAGGTTTGCTCAGG ovarian colorectal lung
- CCTGAGCAAACCTGAGC testis liver skin

Targeted Genes

LTBR(12)

ID | Candidate Apoptotic Sequence | Affected Cancers

9 + TGTGCTTCTGGCAGGCC breast colorectal brain
- GGCCTGCCAGAAGCACA adrenal eye

Targeted Genes

GNB2L1 (5)

[ID [ candidate Apoptotic Sequence | Affected Cancers
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MGC20446 (11) MGC2714 (11) MGC35182(9) MIR16(16) MRPL12(17)
MRPIL41 (9) MRPL45(17) MRPS26(20) MSH6 (2) MYBL2(20)
NAP1L1 (12) NCSTN(1) NDUFA9(12) NF1(17) NFAT5 (16)
NIPSNAPI (22) NMEL(17) NME2(17) NONO(X) NPEPPS (17) NUDTS5(10)
NUP62 (19) OK/SW-cl.56(6) ORC6EL(L6) P2RY6(11) PDLIML (10)
PEA15(1) PEF(1) PFKM(12) PFKP(10) PGKL (X) PGK1P2(19)
PIK4CA (22) PITRM1 (10) PKM2 (15) PM5(16) PMM2(16) POLR3D(8)
PPAP2C (19) PPM1G(2) PPPI1CA(11) PPT1(1l) PQLCL(18) PRDX4 (X)
PRO1855 (17) PROCR (20) PRSS15(19) PSMC3(11) PSMC3P(9)
PSMC4 (19) PTOV1(19) QODPR(4) RABSA(19) RABEPL(17) RAC1(7)
RAC4 (X) RAE1(20) RARS (5) REC14(15) RELA(11l) RNF10(12)
RNF26 (11) RNPS1(16) RPL22 (1) RPL3(22) RPL35A(3) RPLS5 (1)
RPLS (8) RPLP2(11) RPN2(20) Rpp25(15) RPS2(16) RPS2L1(20)
RPS3A (4) RPS4X(X) RPS5(19) RPS6KB2(11l) RRM2(2) RRM2P3 (X)
RSHL1(19) S100A16(1) SAE1L (19) SARS (1) SDBCAGS4 (20)
SDCCAG3 (9) SDHB(1) SF3B3(16) SF4(19) SH3BP1(22) SIN3A(L5)
SLC25A6 (X) SLC25A6 (Y) SLC41A3(3) SLC43A1(11) SMARCA4 (19)
SNRPN (15) SOX10(22) SPARC(5) SPINT1(15) SRPRB(3) STRN4 (19)




GAPD (12) GBF1 (10) GON5L2 (17) GGA2 (16) GOLGA3 (12)
GOSR2 (17 ) GPR17(2) GPT(8) GUSB (7) GYS1(19) H2AFX

WO 1Dp/082R8B (17) HADHA(2) HADHAP(4) HDGF (1) MDIBS200@)02500
HVOX2(16) HNRPAB (5 ) HNRPDL(4) »kNRPU (1) HOXA9(7)
HRB2(12) HRIHFB212 2 (2 2 ) HS2ST1 (1) HSPBL (7)
HSPCA(14) HSPCAL2 (4) HSPCAL3(11) | DH3B(20) | Fl 30

:&mg@sm R o)

(TFS) m@m(%% TRARNO(ZY)( 7HUBAINRDG TU{RA 3 KI NATDEBAGY12)
KIBNBI(EKD) ( IKRT URA27§1 9 )KRIBEY (1247)) YR (19) W88 (D) UQC‘RC'l (3)
VRHER (12)) DOHBROX)VIRIR (012 WBPIL(NSHEICRIMNA( YDR1 (4)
WHEIERUA4 XPO5 (6)CL DESED( 1)1 DHHIR )3 & {I2RY 1 6 [[DON 3ASBI13 (20)

(@2Qr 35301444 83THEIEY) (1DClzEWIME (s)4) LO0C145767 (15)
LOC146053 (15) LOC149501 (1) LOC153027 (4) LOC158078

9)__LUCI58A73 (9] LUCIVZI33 (14) TUCZ2U433 (13)

o
39395 (1

I{J\g]sg‘l’)& £9) LOCO A1 Q6 A 4\117 LOQ vl%%J 12) | (\ \ﬁ_

S E Mfmwmz (1) @é??é%?@( Sctal lung

LOC388 PERJLIH 7 (22) LOC38B¥AS (EANCHSRB89912

(X) 1100390819° (17) 10C392437° (X)_ £gshis eye

[T3E3EIoh Qers | 0399994 (12) L0C400397 (15) L0CA00631

(17) LOCA400879 (22) LOCA00966 (2) LOCA01146 (4)
LOCARLEAS (27) RAICOAGIANH RBLEOQ4N1426 (7) LOCA01504
(9) LOC401972 (1) LOC401987 (1) LOCA02461 (7)

[OCAUZ618 (7) LUCSITAY (5) LUCB3468 (12) LUCIU3TI

VRCEGT %) WP PETE TIa" NRBIRE (18] WEBA(oLo) N, 22)

N M=CIYD /(10N AMMC11220( 101\ l\/Y'Y"’lnE_nL/J_nL

%&Z@ggﬁ% Efg?x*f%vié%ga orectal lung
MRPLI2{ L K5 (17) | MRIPST6 (BHTWEHER)

MYBL2 (20) NAP111 (12) NCSTN(1) NDHEAmey) usgHy ﬂmmph eye

WF@LGGNGIESNAPU 22) NVEL(17) NVE2(17) NONO(X)

NPEPPS(17) NUDT5 (10) NUP62(19) OK/ SWcl . 56(6)

ORGAIfELG) PZRYG(L() PRIOTH(110) CORRAPS(Y)1) EEET 14)
BRVDEL HFKR NP )PGSRENL RGK1 RPAHDLA D)) RISEEOA(LLR)6)
BlisBRMl(630) HtdH(11G) thw)w)LMd 8l9)

PRARECELY) (xHPMEG 29 1RAAl El((l QGH 18))  NoNo (X
@E@K@g 833 (Aol (@s FRIS 15(1%‘19:39 P@S&(ﬁﬁé%z(zz)

SLC12A4(16) TADA3L(3) ZNF44 (19)

ID | Candidate Apoptotic Sequence | Affected Cancers

21 | + GAGGCCGGGTGETGAATCGGCCGAGG ovarian colorectal brain
- CCTCGGCCGATTCACACCCELCCTC uterus skin
pancreas muscle lymph eye

Targeted Genes

ACTG1(17) ATP5G3(2) CCT6A(7) CN2(18) CORO1A(16) FTL(19)
HMGAL (6) HSPCB(6) HSPCP1(4) LMAN2(5) LOC257200(2)
LOC388783(20) LOC391634(4) LOC392437(X) MGC16824 (16)
MGC5178 (16) NASP(1) NASPP1(8) PFDN5(12) PME-1(11)
RAB5C(17) SPTANL(9) TERF2IP(16) UBB(17) UBBP4(17) UQCR(19)




PSMCA(19) PTOVL (19) QDPR(4) RABSA(19) RABEPI (17)

RACL (7) RACA (X) RAEL (20) RARS (5) RECL4(15)
WORE0AQLIRYS RNF10 (12) RNF26(11) RNPS1(16) RPL2BCILYIS2006/002500

RPL3(22) -RPL35A(3) ~-RPLS (1) RPL8(8) RPLP2(11)

RPN2(20) Rpp25(15) RPS2(16) RPS241 (20) RPS3A(4)

RPS4AX(X) RPSS (19) RPS6KB2(11) RRM2(2) RRMRP3(X)

RSHL1 (19) S100A16 (1) SAE1(19) SARS (1) SDBCAGB4 (20)

B ad Hda dptEPEHE dPuetd ([I¥f cbCEBR Ichdébrs
SINBA(15)  SLCI5AB(X) SLC25A6 (V)| SLCA1A3 (3) SLCA3AL

O AN A

it meainatr i A

CT/ U 500~ SUPTSH (19)] T

TEADR2(19) THOC3 (5 ) TINELESS (122 BrRapgEFas SeE midb1e
SE4A(20) TMEMA(12) TNLP1(5)  TH 1YBY TPT1(1?\ TRAP]

Timeq’%mée@% TUBA3 (12) _ TUBAG (12 ) U5- 116KD. (17)

AJBARIAT09) UBRRCX) 2 UCHERSA L 1 8/PKBST2 7] 9 UQCRTIR((3)) DBH (9)
MASP(1D) BOP2BS)3 V| PER3$ADP (¥BP1( RIFYSSCRP(T)) WDRLFEA)L)
HSCR1 Y 4) FXPOB0 96 ) 1 XARSG2 AP 1 ZEHHCIR6 PO X X Z DElEDG 1£10)
FNFEAB({R) 0 xIrZNG6897( 19xIZNFH84 (18) ZBYKMBEEY (bD
o slat £ (Apppt gdbecoSegnense Pbtestedl Cancer8cilstss (6)

: ﬁ8b98¢§2§@1§9|0L@@§§éobé@95) L0C389849 (X)

UL VLD sPanCYﬁ 8ok 8 17
-2efdtd (4 Egggiu) %E %’&K %? (
e E;gﬁef

1 brain uterus skin kidney
nuscle I\/rrnh eye Tar rmted Cenes Chorf_6 ('—'\) (‘AQQ1(1\

N

CCT3(1) CORCPA (9) CTAGR (6_) ENTPD8(17) FLNA(X)

5| Garidid dare KE) tpishr1Faquenyce HIPEEE o e GiSPant €1y
KI AA0296(16) LOC388556(19) LOC389849 (X) L0OC391634

13)| METPSIHTECOABREEATEC NONO( X)  |RisAdb{dn &BER3L43tal lung
Rl OK1 (QedPR3edddoa RISt 19) RPSIF2(ZZin $AdBls(8kin
SLG12A4(16) TADA3L(3) ZNF44(19) |kidney pancreas muscle

lymph

Targeted Genes

CSNK2B (6) EIF3S6IP(22) INSIG1l(7) KIAA111l5(19) KRT7(12)
10C401658(11) LOC402057(22) LOC89958(9) LOC92755 (8)
MGC3047 (1) OK/SW-cl.56(6) PROCR(20) RAN(12) RPS17(15)
RPS17P2(5) SMT3H1(21) UPP1(7) WHSC2(4)

ID | Candidate Apoptotic Sequence | Affected Cancers

24 { + AGACCAACAGAGTTCGG ovarian colorectal lung
- CCGAACTCTGTTGGTCT skin kidney pancreas

Targeted Genes

novel mapping

ID | Candidate Apoptotic Sequence |Affected Cancers

25 | + TGGCTTCGTGTCCCATGCA breast ovarian colorectal
- TGCATGGGACACGAAGCCA lung skin muscle
liver

Targeted Genes




I D Candi date Apoptotic Sequence Affected Cancers 21 +

GAGCCGGEGTGTGAATCGGECCGAGG ovari an colorectal brain -
WEDDBRCBCAT TCACACCCCCCTC ut erus ski n pancr easpPamiss1066/002500

| ynph eye Targeted Genes ACTGL %%7) ATP5G3( 2)

CCT6A(7) CN2 (18) COROLA (16) FTE7(19 ) HMGAL (6)

HSPCB (6) HSPCPI (4) LMAN2(5) LOC257200 (2) LOC388783

(20) L0OC391634 (4) 10C392437 (X) MIC16824 (16)

MGC5178 (16) NASP (1) NASPP1(8) PFDN5(12) PME-1(11)
RABSC( 12)7 ) GISPATIANI4 ) KIZERF295( 136 ) KB} Mg LPEpac847(X)
UQCR(19) WD 2006/ 081248 PCT/ US2006/ 002500 24 1D

ndidate Apopt ot c Sequence Affected Cancers 22 +

lﬁ',nﬁmw oVt ATE s EET[Af Pedtdd Cancers
Al %’ ut er us sf:?% ki dney pancr eas nmuscl e

L h - Taractaod AL NI AL £ O\ p
B%gl'2 4(1%% 9 ) \J) i l%gogll?&égl brain

El F3S6 & ELF3( 1)
EL127009( 14) G22P1 (22) GBPD(X)GARRRESSC %HEB%CFJ-? 1 5ymeh

o\ Tz

KFavgeeed (§9ne® AA1068 (7h) K| AA1952 (Q) L 0CLA5414

(14) L0C192133 (14) LOC285741 (6) LOC34608

LEOBS# T3 (19) mmsemzqnsy:mwsamwmmlﬁ@g:sgﬁgw Xp2)
LESREO90 KSPCAQOIR7BRTS 8).2 MCRERKT ) PMOSL( BP2 wmpuaew)m )
NASRa{ d) 3 NASPP1(8) NDST2 (10) OAZ1(19) OK/ SWcl.56 (6)
RPL18(19) RPS8(1) TAGLN2(1) TPT1(13) XRCCI(19)

ZNFZ?‘rtTST ZSW IVb(b) "D Candi date Apoptotic Sequence

S RS d e d 14 PREECC L 8YaFRAR
rectar ung Péﬁ TTAAC brain uterﬁgs

kidnev-—pane L a Ly
e el S

CATT C
uterus kldney

2By EPPSEAR BT o0Y
KRT7|(12% GGCCGATTCACA
pancreas muscle

Targeted Genes

| ARHC (1) ATP7B(13) BCAP31(X) C200rf35(20) CTDSP2 (12)
EBNA1BP2 (1) FLJ10737 (1) FLJ20254(2) G22P1(22) HDLBP (2)
HMGN2 (1) HS3ST4(16) HSA272196(17) HSPC117(22) LCP1(13)
LOC339395 (1) LOC387703(10) LOC389901 (X) MGC11242(17)
MRPL51 (12) NAP1L1 (12) NDUFVL(11) POLDIP2 (17) PSMB1 (6)
SIRT2 (19) SQSTM1(5) SRPR(11l) STK25(2) SV2C(5) TAGLN2 (1)
TJP1 (15) XRCC1(19)

ID | Candidate Apoptotic Sequence Affected Cancers

28 | + TCATGATGGTGTATCGATGA ovarian colorectal lung
- TCATCGATACACCATCATGA brain skin bone

Targeted Genes

JIK(12) LOC400963(2) LOC91561(11) LOC286444 (X)

ID | Candidate Apoptotic Sequence | Affected Cancers

29 | + GCTCCGGTGTITAATCGGCCGA ovarian colorectal brain
- TCGGCCGATTAACACCGAGC uterus skin
pancreas lymph eye

Targeted Genes




LOC401658 (11) LOC402057 (22) LOCB9958 (9) LOC92755

(8) M3C3047 (1) OK/ SWcl.56(6) PROCR(20) RAN(12)
WORBE/P§RE RPS17P2(5) SMI3H1(21) UPPL(7) WHSQRCEYS10D5/002500
Candi date Apoptotic Sequence Affected Cancers 24 +
AGACCAACAGAGTTCGG ovarian col or@tal lung -
CCGAACTCTGITGGTCT skin kidney pancreas Targeted Genes
novel mapping | D Candi date Apoptotic Sequence Affected
Cancers 25 + TGGCTTCGIGICCCATGCA breast ovari an

c%ézﬂkf @13 | aenz [TROATGEGASACONMGEOA Tnwosskin RESRPE19)
%g%%z )‘3t eﬁo@d@@ﬁ%if’oﬁé&%@ﬁﬁ 6d3 Poébﬁﬁ25§)0
)s1

fARp1 9849
te Apopt otic %gquenceK%‘;%ect ed gﬁﬁ

cers
’)R 4 f"f‘mr“'rl\i\l\'rr‘mr‘f‘r‘l\ PP
SSCIIT OT7V ovar ail LUI orect al Dl arn =

TCGCECCGATTTACACCCES ||fm||s ski-p ANy An scte—

T G AR ARSI 15 O S TS B3 Y PRt B

21.1(5) GIF2H3(12) HDAC1 (1) HSPCA(14) KRT5(12)

FAKH PCGEITTETCAICENS(3)  SFRSIGIB)AR PChpapakes 1ung
Apgpt CIGTCRUBARTBANIERCA ed Canceretemus skin
GOQGGTGTGAATCGECCGA col orectal | urppiaéas lymph eye

Tz Td&REACCCEC ut erus skin kidney pancreas

nuscl e Targeted Genes ARHC (1) ATP/B(13) BCAP31( X)

)( ZQéKJS%'{ (ﬂ&%zz@Bi\bi\ilﬁ)DZMééMENieYkaLls
' i @L%%%BESS(*‘”’
’ )I\/G gi }7 MRPL51( 12)

NARPLL 1(1’2\ I\Ihl Il:\l1 1 11— PA-DBHR2 / 17\ PSMRA 15:\

=X LI =] ~4 | T \JIVI_JJ.\
SLRT2( 19\ SQSTMIL( R\ SRPR(11) QTL(’)RL
13)| Candidate Apoptotic Sequence Af%ectedgcgncers

31 | + AGGCCGGTGTTAATCGGCCGA ovarian colorectal lung
- TCGGCCGATTAACACCGGCCT brain uterus skin
kidney pancreas lymph

I\J

Targeted Genes

ACTG1(17) AK3(l) ANXA2P2(9) ARPC2(2) ATP5B(12) CPE(4)
DBH(9) DCI(16) DHCR24 (1) DJ159A19.3 (1) EEF1D(8) ENO1(1)
GOLGA3 (12) HADHA(2) HADHAP(4) HIP-55(7) HNRPU(1) JMJID2B(19)
K-ALPHA-1(12) KIAA1952(9) LOC145414 (14) LOC158473(9)
LOC285741 (6) LOC387851(12) LOC388524 (19) LOC388707 (1)
L,0C392647 (7b) LOC399942(11) LOC399994 (12) LOC401316(7)
LOC401504 (9) LOC401987 (1) MRPL45(17) NF1(17) NME1(17)
PRSS15(19) RABEP1(17) SO0X10(22) SRPRB(3) TAGLN2 (1) TPTL(13)
TUBA3 (12) TUBA6(12) VCP(9) WBSCR1(7) ZSWIM6 (5)

ID | Candidate Apoptotic Sequence | Affected Cancers

32 | + TGGTGAATCGGCCGAGGGT ovarian colorectal brain
- ACCCTCGGCCGATTCACCA uterus skin
kidney pancreas lymph

Targeted Genes

ACADS (12) C200rf149(20) DCTN3(9) DPYSL3(5) EIF3S1(15)

IPO4 (14) KIAA0152(12) LOC388556(19) LOC401092(3) PRDX5 (11)
PSMF1 (20) RAB11A(15) RPL10(X) RPS9(19) RPS9P2(22) .

STXBP2 (19) 2ZNF3(7) ZNF-U69274(3)




TIP1 (15) XRCC1(19) |ID Candi date Apoptotic Sequence

Affected Cancers 28 + TCATGATGGTGTATCGATGA ovari an
w@eoloengtal | ung - TCATCGATACACCATCATGA br ai nPGRIUS2006/002500

bone Targeted Genes JIK(12) LOC400963 (2) L0C91561

(11) LOC286444 (X) |D Candi dat e%popt oti c Sequence

Af fected Cancers 29 + GCTCGGTGITAATCGGECCGA ovari an
colorectal brain TCCECCGATTAACACCGACGC uterus—skin

g { Camdiidakm ABRP ot dagraadfed MG SRS (ganers
PCT/|US2006/ 002500 26 CASP4 (11) GGA2( 16)

HR B2 2(RPIATGISIAACHG) KHSRP ( 19)olord@esBebang (d9rvix
LOCAGO 8 dPIyT RRGHDGCTRPS? (16) |SDHB( Dan GRS AEsgle

dedddd (12) TRAP1 (16) VIP32 (10) ID

Candi date Apoptotic sequence Affected Cancers 30 +

Wm @varian colorectal |ung

TTAACCCCA uterus skin pancreas Iyrrph eye

argtt cu \Jcnca HunDr\J_ \_LJ_) D\J'\Dr\\ 10) LULZLUIJ_I \Lf
NCCR22AQ( 1 7Y MR OARSI 2\ PPl

985 CooTdaS Aoon S A PR S | R RAT AL T )

TUEM (16 ) 1D Candidate Apaoptotic |Sequence Affected

| ung - BOEEZCETTIFNOABGEEECCT br ai n |Ehekusbeke ntekt dmey
pangreas | ynph Targeted Genes ACTT@;(@.?) AK3(1)

Getnd er STIRAAGBBOIIBREIT AATCGGCCGA BvkaTest @bl DFestate brain

AR ED )G ®2( 2) ATP5B(12) CPE(4) DBH(9) DOl (16)

DACRZ 4 (1) DJ15 9A19 3 (1) EEFID(8) ENOL (1)
%&%31%) gﬁf) 2 0 HADHAP ﬂd&lﬂf@ﬁ@ﬂ)ymﬁﬁfw 1)

JI\/UDZ K— ALPHA— 1( 12) Kl AA1952
|(‘Q8Q524 { 19) nr‘ooa—’lejl 1\ - 1 m%G‘CAF_I’_l’h\ .
SRR T T e diens
35 | + CAGTCTACATCACGTGG colorectal lung cervix
- CCACGTGATGTAGACTG brain kidney lymph
liver eye

Targeted Genes

LOC359792 (Y) LOC400039(12) PCDH11X(X) PCDH11Y(Y)

ID | Candidate Apoptotic Sequence | Affected Cancers

- TGAGTGTAACAGGAGATT epid testis

36 | + AATCTCCTGTTACACTCA ovarian colorectal brain

Targeted Genes

LOC146909(17)

ID | Candidate Apoptotic Sequence |Affected Cancers

37 | + GCCCAAGGAACCCCCTIT ovarian colorectal lung
- AAGGGGGTTCCTITGGGC skin testis liver eye

Targeted Genes

ABCC3(17) CHCHD3(7) EEF1G(11l) LOC136337(X)

5

riD ICandidate Apoptotic Seqguence |Affected Cancers




LOCA01504 (9) LOC401987 (1) MRPL45(17) NF1(17)
NMVEL(17) PRSS15(19) RABEP1(17) SOX10 (22) SRPRB(3)
wa2@emR(249 TPT1(13) TUBAS (12) TUBA6 (12) VCP#G)/US2006/002500
WBSCR1 (7) ZSWM (5 ) ID Candi date Apoptotic Sequence
Af fected Cancers 32 + TGGTGAATCGESGAGGGT ovari an
colorectal brain ACCCTCGGCCGATTCACCA uterus skin
ki dney pancreas |ynph Targeted Genes ACADS(12)

C2001 f 149 (20) DCTN3(9) DPYSL3(5) El F3S1(15) 1P04 (14)

KI3A2( 35 BGCTAECACCARBETEAGEL9) LOCA010 3 FRDBAEH skin

PSMFL (20 cBABLTAGTDICTRRICED ( X) RPS"@:&%&%P%%%%
STXBP2(19) ZNF3(7) ZNF-U69274 (3) Y,.209

PER e dites00 27 D Candidate Apoptot+ n, egtence

AOA I\f'*l'l\'l'f"l\f"l\l\f"l\f"f" el aroect al

'\| | ect l:‘u kad.llbcl ) OO +—ACCAAGTA COT— ottt

[ ﬂq@@% %%ﬁ %%& g% Skl r} pancreaé]aﬁrsuscl e
&%8%5 ¢ ue (é@tegD@Eﬁ@é EDHFA9P1(22) SCARB1 (12)

CTTAAACCAAGCTAGCC colarectal prostate brain -

TAGCTTGGITTAAG skin bone testis eye Targeted Cenes

| §B14G3ndifdabe ADCDHEOESE CRubfER5BRETectpdY\HAZ D)
D Candi date Apoptotic Sequence Affected Cancers 35 +

CASTCI AGATRACETEECccatenact al Tung «@61b¥ectal lung pancreas

CCACGT GiFEte6aEA scbreicireki dney | ynph ve
Tar get ed Genes LOC359792(Y) Lomooasg?'kfh) g%ﬁief%(%

é‘éﬁéél) Geh§’§k’°‘””' date I—\pupl otTT ocqucnbc Af-fected

TOTOCOCTOTTACACTCA ror—an—ecol or-ect :\I

_adITCeTr S oo+ —FAATCTrecCTrorrACGARGCTH oA 0Vaf+ahR—€6

GGA t est Tar get ed Genes
DL 7] REEFLUI TR € R%) ﬁ%cﬁ%47?( 9)

ID | Candidate Apoptotic Sequence | Affected Cancers

40 | + GTGTTACTCGGCCGAGG colorectal lung brain
- CCTCGGCCGAGTAACAC uterus skin kidney
pancreas muscle

Targeted Genes

ACLY (17) ADAR (1) ALDH1Al(9) Cl20rfl10(12) GNAI2 (3) K-ALPHA-
1(12) LMNB2(19) LOC400671(19) PPIE(1l) RYK(3) TTYH3 (7)
TUBA3 (12) TUBA6 (12)

ID | Candidate Apoptotic Sequence | Affected Cancers

41 | + TTGAATCGGCCGAGGGTG ovarian colorectal lung
- CACCCTCGGCCGATTCAA brain pancreas
muscle eye

Targeted Genes

CINP(14) COTL1(16) FLJ39075(16) GNB2LL (5) KRT19(17)
KRT4 (12) LOC92305(4) MCSC(9)
PCNT1(17) PH-4(3) RPL8(8) ZNF337(20)

ID | Candidate Apoptotic Sequence | Affected Cancers




LOC146909 (17) 1D Candi date Apoptotic Sequence

Affected Cancers 37 + GCCCAAGGAACCCCCTT ovari an
w@oloongesnl | ung - AAGGGGGITCCTTGEEC ski n t esPCHUB100€002500

eye - Targeted Genes ABCC3(17) CHCHD3 (7) EEF1( 11)

LOC136337 (X) 5 ID Candidate ABoptotic Sequence

Affected Cancers WD 2006/ 081248 PCT/ US2006/ 002500 28

38 + GGCTAGGACGAGGECCGEGEG col orectal brain skin -

4#%%&%@%@%@&@geyzg?nggﬁvaM| eolgnpttal brain
G {2 OR
(1) g% _ LOc343515(1) mpamgsézﬂ@) N%)Ugféﬁéz(?

T rvuurg\eJiJGéR Lg SCARBT \ J.L) tD ndidate ApPopPt ofic

r\_r\i- nnl Can OOAOAALLNT:

vvvvvv cted—Cancers—39—+ GAGARACGT TCCCAEGAA

colorectal Iun anc
AGRGOIE By dendaln® (PENSEERTY pbElr Ty e 11 BB (19)
T$REN 36587 1HHH ibﬁbl (19) ID Candldategipo%totlc

Sequence Affected Cancers 40 + GIGITACTCGGCCGAGS

colorectal |ung brain CCICGECCGAGIAACAC uterus-skin

THI [deyd idetne rkpcp oot eSeJaenee cdr EEaesedCEREFFSADAR
(1) ALDH1A1(9) C12 orf 10 (12) GNAI2 (3) K- ALPHA-

2 +(12) cEAEBEEAPIAATEAO06 71 (19) PPEELORecBAK(Bung brain
TTIYH3E #denTHBASCAGElad UBAE (12 )| hbefapdirahekidney
Aﬂoptotlc Sequence Affected Cancepsnéitezs

A AT i
ACSETG UVdrrHﬂ ctoforectal | -
Tame TTOAA bro il

CAA—bBT-ath pancreas Fosctte e ye

)c i&%‘igfﬁaeﬁﬁl%’( 5389:55!](1(1}6&5&*}5%%5&1%13%3@(112

LOC145414( 4) LOC285752(6) L0C399942(11) LOC56931(19)
PCDH18 (4) PSMC3(11) RPL3(22) SARS(1) STK19(6) TCF7L1(2)
TETRAN (4) TUBA3(12) TUBA6 (12)

ID | Candidate Apoptotic Sequence |Affected Cancers

44 | + GGGCGCAGCGACATCAG colorectal prostate lung
- CTGATGTCGCTGCGCCC adrenal pancreas
lymph eye

Targeted Genes

TREX2 (X)

ID | Candidate Apoptotic Sequence |Affected Cancers

45 | + GCTATTAGCAGATTGTGT colorectal lung kidney
- ACACAATCTGCTAATAGC muscle testis eye

Targeted Genes

LOC399942(11) K-ALPHA-1(12) TUBA3(12) TUBAG (12)

ID | Candidate Bpoptotic Sequence |Affected Cancers

46 | + TGTTAATCTCCTGTTACACTCA ovarian colorectal brain
- TGAGTGTAACAGGAGATTAACA epid testis liver

Targeted Genes




KRT4(12) LOC92305 (4) MCSC(9) PCNT1(17) PH- 4(3)

RPL

8(8) ZNF337(20)

I D Candi date Apoptotic Sequence

wa\bdoeosrras Cancers WO 2006/ 081248 PCT/ US2006/ 00RSD0S2086002500

42 + GCCGGEGTGGTGAATCGG ovari an cgpor ect al
CCGATTCACCACCCGEC ut erus skin kidney nuscle

brain
Tar get ed

Genes ACTGI(17) CHCHD3(7) DFFA(1) DPYSL3(5) PRDXS (11)

|//1(L\ L4 /14N 71N

\_IIIV

‘Tar

ApoEtotlc a

DAN o1 C
FS5—PANT (L) ZorricIo
uence Affected Cancer
CGC col orectal |ung

1 I\T

eted Genes C6orfl109 (6) CFL1

(6 )—+bCandidate
S 43 +
brain

Q
1) F1.J30934 (11)

AL

LOC3

NT2Hgide tal PRSPECtD) SdqUeIBY ]

309942 (11) L0C56931 (19) PCDh

Affentad CBEELS ( 6)
118(4) PSMC3 (11)

L
A¢f

TUBA

32D ACHCTIRER 6) TCR7LL

"3 cchierckddrdd Candi dat g
cted Cancers 44 + GGGOGCAGCGA(Q

6

(R)aridT RN ectal cervix

Apaptiof dite Derieiice
IATCAG col orect al

b

éﬁeed'éggye CTGATGT

blk:l—\TbTbLi,Iw d
T cyc IQIECL eu \:CIICD

DL\ ND)

drenai pancreas

L

%ﬁ&ﬁ

GATTGIGT col orect al

99942 (11) K-AIPHA-1 (12) TUR

TREXC—(X—tDCandidate
optoti.c Sequence Affected Cancers 45 +
l'ung ki dney

3 (12) TUBAG (12) 1D

Gah

TGT

i Gl Fgesp tARARE Bl i RBISKITRq t
AATCTCCTGTTACACTCA ovari an col

%

tARE TaRE rGaugenS

orectal brain

Gen

T

5 AASEAREEATTTIAACAEPI d testis

8S- ATCAGAGGGCTCCAGGT

doMerectal getmg skin
kidney muscle liver

Targeted Genes

10C399942 (11) K-ALPHA-1(12) TUBA3 (12) TUBA6(12)

ID

Candidate Apoptotic Sequence

Affected Cancers

49

+ TCAGACAAACACAGATCG
- CGATCTGTGTTTGTCTGA

colorectal prostate lung
brain muscle

Targeted Genes

LOC285900(7) DGKI(7) LOC402525(7b) LOC388460(18) RPL6(12)

ID

Candidate Apoptotic Sequence

Affected Cancers

50

+ GAGAATACTGATTGAGACCTA
- TAGGTCTCAATCAGTATTCTC

ovarian colorectal skin
kidney lymph testis

Targeted Genes

LOC92755(8) OK/SW-cl.56(6)

ID

Candidate Apoptotic Segquence

Affected Cancers

51

+ CCAGCCAGCACCCAGGC
- GCCTGGCGCTGCTGGCTGG

colorectal gall skin
pancreas lymph

Targeted Genes




WD 2006/ 081248 PCT/ US2006/ 002500 30 LOC146909(17)

I D

Candi dat e Apoptotic Sequence Affected Cancers 47 +

WOESRCERICACCGTTGECC ovari an col orecta
GGCCAACGGTGCGGTGG skin kidney testis

cervi x PCT/US2006/002500
Tar get ed Cenes

FBXW (9) I D Candi date Apoptoti dlSequence Affected

Cancers 48 + ACCTGGAGCCCTCTGAT col orecta
ATCAGAGGGCTCCAGGT ki dney nuscle |iver

[ ung skin
Tar get ed Cenes

CGATCTGT

[0C399942 (11) K-ALPHA-1 (12) TUBAS (12) TUBAG6 (12)

Lapsh dai g) Apopioibe (Spquesrex A f ecordyCaneess249s+to)
1k prostate |ung
TTGTCTGA braln nmuscl e Targeted Genes

CAIEEn ¢

piprectal

I D

I aVa'aValalaVWaVWal
t6€285960—7)

RPL6 (12)

DEKH7)—L0C402525 ¢

I D Candi dat e Apopt ot| c

e CACAATACTCATTCAGCA

TH)—t6€388460—<18)
Sequence Affect d

t
T

)(DO(D

al

%@.” =

St RO AT RE o

ptpdeﬁpneq IFFQ??RR(R\ACK/QMU

€f?9hﬁﬁ'§a§??§s

cl 56(6) 51D

3%n
CCA

df JBAGAGAARATAGT B Guence Affe
CCCHBRCTTTRSES@BI B ect al  gal |

ITGGGTGCTGGCTGG pancr eas | ynph

ceeloraptat s1Bng+skin
kkdmey-muscle liver.

Targeted Genes WO

PR O8d 2d&n&ET/ US2006/ 002500 31

ATP5AI(18) FLJ10101

Cancers %%£h

(9; CIR(X) TLOR(Y) LOC392325 (9)
ndidate Apoptoti c Sequence Affected

TAEACCAACAGAEWTCC co

COCA0048T (16)

| orectal lung skin

\JJ"VI'\\bIbI\JI I\JJI\./II-VKI uucy nu:u (S T I VTl .

ID

Candidate Apoptotic Sequence

Affected Cancers

53

+ CTAGGTACGAGGCTGGGTTTT
AAAACCCAGCCTCGTACCTAG

colorectal lung uterus
skin muscle lymph

Targeted Genes

ACTG1 (17) LOC81691(1le)

PSAP(10) SFRS2(17)

ID

Candidate Apoptotic Sequence

Affected Cancers

54

+ CGAGGCGGGTGTTAATCGGCC
- GGCCGATTAACACCCGCCTCG

colorectal lung brain
skin pancreas
lymph eye

Targeted Genes

ACTB(7)

ADCY6 (12) BID(22)

EIF3S6IP(22) EIF3S88(16) K-ALPHA-
1(12) MRPL12(17) PDLIM1(10) RARS(5) RPN2(20) S100A16 (1)
TUBAL (2)

ID

Candidate Apoptotic Sequence

Affected Cancers

55

+ AAGGCTAGGTAGAGGCTG

-~ CAGCCTCTACCTAGCCTT

ovarian colorectal brain

pancreas muscle eye

Targeted Genes

ANP32B (9
DOK4 (16)
1(12) LOC339395(1)
RACGAP1 (12) STATIP1(18) VASP(19)

) C200rf14(20)

ENO1 (1) FLJ22301(1)
LOC391634 (4)

CAD(2) COL14A1l(8) CTNNBLL(20)
HSPCB (6) HSPCP1 (4)

K-ALPHA-
LOC400397 (15) PKM2 (15)




Target ed Genes novel

mappi ng | D Candi date Apoptotic

Sequence Affected Cancers 53 + CTAGGTACGAGCCTGGGITTT

W@ 2doengiRl

| ung uterus

nmuscl e | ynph Targeted Genes ACT

PSAP (10) SFRS2(17)

| D Candi dat e

AAAACCCAGCCT CGTACCTACI/5K1006/002500

(17) LOC81691 (16)
optotic Sequence

Af fected Cancers 54 + CGAGGCGGGTGITAATCGECC col orect al

lung brain - GGBCCGATTAACACCCGCCTCG skin pancreas

| ynph eye Targeted Genes ACTB(7) ADCY6 (12) BID (22)
HD-3 SGiddi@d)e Bldei 8 t{ikh)S dGudriien-| Af fddhed/RAie¢ns)
PDLI|ML (10) BARS (5) RPN2(20) S10QA16 (1) TUBAl (2 )
%éAj CHdidi e rReRimice Sequence [Ald RSt &ek LANgeEBuSSskin
¥ OM@rian col orleedatidrain -
CACCETCTACET %?C||‘pdnbl6db muSTH eye—Targered Cenes
NS DI 00t | | 4 12‘0) {:II-\\D(Z) k,L]:J.LH-\I (8)

CTNNBLél.%)iOPlz><

LOC400397 (15)

(16) ENOL (1) FLJ

RACGAR]

22301 (1) HSPCB (6)

1 (12) LOC339395 (1) LOC391634 (4)

DKI\/D( 15)

VASP(19) WD 2006/ 081248 PCT/ US200

(12)
=7

STATI-R1(18)
[ 00250032 1D

CGEihg
CAT(

i Gt Jatop tAR SRt Sk FREUSEG R ¢
BGCCATGCTGIGCA col orectal uterud

tAff enbed ranpeys

s skin

(5)

JEE o

57 +
ACEﬂ

\GAGCATGGCCATG testis Targeted
Add @i stat oA noptt TeecRTE

ovarian colorectal |ung

GeveesiaDNRER) 2¢c BT PLung
cler#f fi elei @deFabheepls

A A A i@t 1

ki dney | ynph

T
ar

ge ed @WTWIH\A{I

ARPC2 (2) DBH(9) ENO1 (1) KIAA1952(9) LOC145414 (14)
LOC285741 (6) MRPL45(17) TAGLN2 (1) TPT1(13) ZSWIM6 (5)

ID

Candidate Apoptotic Sequence

Affected Cancers

59

+ TGCTGCCCTCAATGGTC
- GACCATTGAGGGCAGCA

colorectal lung cervix
skin muscle eye

Targeted Genes

novel mapping

ID

Candidate Apoptotic Sequence

Affected Cancers

60

+ AGGCCGGTGGTTAATCGGCCGAGG
- CCTCGGCCGATTAACCACCGGCCT

colorectal brain uterus
skin kidney pancreas

Targeted Genes

C6orf109(6) GALNT2 (1) LOC145414 (14)
1OC56931 (19) PCDH18(4) PSMC3(11) RPL3(22) STK19(6)
TETRAN (4)

LOC285752 (6)

ID

Candidate Apoptotic Sequence

Affected Cancers

61

+ GAGGCCGGTGGTTAATCGGCCGAG
- CTCGGCCGATTAACCACCGGCCTC

colorectal brain uterus
skin kidney pancreas

Targeted Genes




Targeted Genes ARPC2(2) DBH(9) ENO1 (1) KIAAI952 (9)
LOC145414 (14) LOC285741 (6) MRPL45(17) TAGLN2 (1)
WaRDednys ZSW M6(5) | D Candi date Apoptotic SeRCEOS06/002500
= o AR ected - Caneer 359 + TGCTGCCCTCAATGGTC col or ect al
lung cervix - GACCATTGAGGGCAGCA3skin nuscle eye
Tar get ed Genes novel mapping I D Candi date Apoptotic
Sequence Affected Cancers 60 +

AGGCCGGTGGFTAATCGGCCGAGG colorectal brain uterus -
W SKodb dd THIRYs PANSERESI 1 (1.9)
e r fddd%s (£)) GALNT2(1) LOCLl45414 (14)
% §(T 6931 (19) PCDH18(4) PSMC3(11)
K1 ( TETRAN( 4) 5 I D Candi date Apoptotic

Conrianca ane oo

Sequentce AfHeeted—Cancers—61—+
(‘.A(YTP(‘ (Y:I'TAATP(YTP(‘_AC colorect-al-—braipn—dterys

AN CA A TR L= v |

BT (AP E R SRRSO CATHSTIE AR asbrd (ppcers

Target ed _Genes WD 2006/ 081248 PCT/ US2006/002500__n

62 |or CCTAGHRACGARAITAGRETTIn Vv [/calareetal lung uterus
hh, ,-, QAAAQCCAZR CTCRIHAMING) LOC] 484 nust)l e OGR&BY 52
(6) LOC56931 (19) PCDH18 (4) PSMC3 (11) RPL3 (22)

Takge b )aeHeERAN (4) D Candi date Apoptotic Sequence

Artected Cancers 62 + GCTAGGTACGAGGCTGSGITT
A@ﬂ@rﬁq)alpgwglwt e piss 2 (YYYACCCACCCTCGTACCTAGC skin

MUSTre T ynpiT |dlgeteu Gemres Ablbﬂ(ll) HDAP (lU) SFRSZ

T8, | oA A RS A ST o | AL OB ©

SEACCTACCCGTIATGIT uterus-lvaph eye Taraeted Cenes

63 | + AACATACGGCTAGGTACGA T ' ovarian colorectal brain
- TCGTACCTAGCCGTATGTT uterus lymph eye

Targeted Genes

CIZ1(9) FLJ20203(1) FLJ23416(17) MGC3162(12) MSF(17)
SWAP70(11) YAP (1)

ID | Candidate Apoptotic Sequence | Affected Cancers

64 | + GGTGGTAATCGGACGAGG colorectal lung brain
- CCTCGTCCGATTACCACC uterus skin muscle

Targeted Genes

AKT1 (14) CHGA(14) CHRNA3 (15) EMS1(11l) FLJ20244(19)
FLJ22169(2) GNB2L1(5) LOC130617(2) LOC284393(19)
LOC347422 (X) LOC388642 (1) LOC389342(5) SLC4A2(7) TIMM17B(X)
TPI1(12) YKT6(7)

ID | Candidate Apoptotic Sequence | Affected Cancers

65 | + GGGTGATCGGACGAGGC ovarian colorectal lung
- GCCTCGTCCGATCACCC brain pancreas eye

Targeted Genes

ACTG1 (17) ANKRD19(9) DNAJB11l(3) EEF1D(8) HSPCA(14)
HSPCAL2 (4) HSPCAL3(11)
LOC126037(19) LOC399704(6) RABACI (19)




Cl Z1(9) FLJ20203 (1) FLJ23416(17) M3C3162(12) MSF(17)

SWAP70 (11) YAP (1) I D Candi date Apoptotic Sequence
WQ@\Rdoeosrds Cancers 64 + GGTGGTAATCGGACGAGG col or@rUs1006/002500

| ung brain CCTCGTCCGATTACCACC u%&r_'us skin nuscl e

Target ed Genes AKT1(14) CHGA(14) RNA3(15) EMS1(11)

FLJ20244(19) FLJ22169(2) G\B2L1(5) LOC130617 (2)

0C284393 (19) 1QC347422 (X) 1 OC388642 (1) LOC389342

@) | Seodifate POMUERSELY SermencE?) MER Y] Jahcers
Candi dat e Apoptotic Sequence Affedted Cancers 65 +

@EG| GARCAGSCGABEGAaTT@Aran col or ectlalolldifgtal lung cervix
GCC CCTQCAATCAGEGADAAIGT pancr eas eyanchalgetatkiGanas e

el gD 9 (9) DNAJBII(3) EEFID (8) HSPCA(14)

HSPCALZ (4) HSPCAC3 (11) t0Ct26037(19) LO0C399704—(6)

@%ﬁg& ((6])9% MQ 4 %g/ 081248 PCT/ US2006/ 002500 34 ID
at

optotic guence Affected Cancers 66 +

]
TOCOCO T AACOOT T OV ColrorrcoorT™i

Ar‘ATO(‘r‘j'Af‘f‘f"I'TCAA eol-aoroect A luna corvi v
L U‘llu T VI /\

TTGAACCCTAGCCATGT pancreas testis eye Targeted Cenes
EEF1Al (6) LOC401146 (4) WO 2006/ 081248

PCT/ US2006/ 002500 35 TABLE 2: Col on Cancer WMarker
Subset and Primers 3 Cancer digo: +
CCTCTGTTAATCTCCTGITACA 5 .- TGTAACAGGAGATTAACAGAGG
Primer digo: + CCTCTGITAATCTCCTGIT

- AACAGGAGATTAACAGAGG Reference: Tissue: col on
14528155 10 Cancer Tenp: 62 C Prinmer Tenp: 54 C 5
Cancer digo: + GCCCAAGGAACCCCCTT



- AAGGGGGTITCCTTGEEEC Ref erence: Tissue: col on 529091157
15 Cancer Tenp: 56 C 6 Cancer Adigo: +

W@2OBNRTSCACCCAATATCCGACCT GECTGCGT GTf PCT/US2006/002500
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- ACACGCAGCCAGGT CGGATATTGGGT GCATTCA?F C 20 Priner
Oigo: + GACTGAATGCACCCAATAT - ATATYGGGTGCATTCAGTC
Ref erence: Tissue: colon 7084373 Cancer Tenp: 112 C
Primer Tenp: 54 C 25 7 Cancer digo: +
CACCCTCTGITAATCTCCTGTTACA - TGTAACAGGAGATTAACAGAGCGTG
Primer digo: + CACCCTCTGITAATCTCC -
GGAGATTAACAGAGEGTG 30 Reference: Tissue: colon
14528154 Cancer Tenp: 72 C Primer Tenp: 54 C 8 Cancer
OTAGSE £ :GCBIAGGTEHEGECAGT L3R SUBEGACANAGETGAGE
Ref erence: Tissue: colon 228826 Cancer Tenp: 54 C 40
93 Camodlig@ i+ GETCFGTRBIACTTCTGEAAACCC

- GGCCT GCCAGANG:ZNEAM GREFATTAMAGAGGS sue: col on 46693132
C%ﬂ"’l’c‘f‘éPha%np+ CSECTSTIYR\TLOCCEGERr O i go: +

MA@@&CGTCCTCCAACTGGATCCCAGGT

%e i gasoug: e"%ﬁ:@ GTTGG, - CCAACTGGATCCCAGGT
50 Refer enceanceﬁ 20, &2 C FsimghTemg ¥5 403 Cancer Temp: 82
C Primer Tenp: 54 C 11 Cancer Adigo: +

CEEATLORIIPITEAEEAYOARE9AO81248 PCT/ US2006/ 002500
fl" iF .. ltarcbee@brcaticbbe. . U q; "ttt tL, dt 4
meférﬁﬂe.l [ , Tisse: colon_52909 1157

Cancer Temp: 56 C

6 Cancer Oligo: + GACTGAATGCACCCAATATCCGACCTGGCTGCGTGT
- ACACGCAGCCAGGTCGGATATTGGGTGCATTCAGTC
Primer Oligo:  + GACTGAATGCACCCAATAT
- ATATTGGGTGCATTCAGTC
Reference: Tissue: colon_7084 373
Cancer Temp: 112 C Primer Temp: 54 C

7 Cancer Oligo: + CACCCTCTGTTAATCTCCTGTTACA
- TGTAACAGGAGATTAACAGAGGGTG
Primer Oligo:  + CACCCTCTGTTAATCTCC
- GGAGATTAACAGAGGGTG
Reference: Tissue: colon_14528 154
Cancer Temp: 72 C Primer Temp: 54 C

8 Cancer Oligo: + GCTCAGGTTTGCTCAGG
- CCTGAGCAAACCTGAGC

Reference: Tissue: colon_22882 6
Cancer Temp: 54 C

9 Cancer Oligo: + TGTGCTTCTGGCAGGCC
- GGCCTGCCAGAAGCACA

Reference: Tissue: colon_46693 132
Cancer Temp: 56 C

10 Cancer Oligo: + ACCTGGGATCCAGTTGGAGGACGGC
- GCCGTCCTCCAACTGGATCCCAGGT
Primer Oligo:  + ACCTGGGATCCAGTTGG
- CCAACTGGATCCCAGGT
Reference: Tissue: colon_38162_1403
Cancer Temp: 82 C Primer Temp: 54 C

11 Cancer Oligo: + CGCATGCGTGGCCACCA



- TGGTGGCCACGCATECG Ref er ence:

Ti ssue:

col on 414362209

Cancer Tenp: 58 C5 12 Cancer digo: +

WEBOABDABCCACATCCG - CGGATGTCCCTCCTGEG  Ref er ePCEUS2006/002500

e T gSUBE HCDMOR: 234805 _1443 Cancer Tenp: 58 C 10 13
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Cancer O

I go:

+ GGCTAGGTACGAGEHGG
- CCAGCCTCGTACCTAGCC Priner digo:
15 - CAGCCTCGTACCTAGCC Reference:

+ GGCTAGGTACGAGECTG
Ti ssue: col on

121812 7971GanCECCAGHATAG C Primer Tenp: 56 C 20 14
REameer O iTate: colo@CPBGEEET TAAT CGCCCGAGG

- CCTCGGCCGAETABRBNGEAGCC Primer Aigo: +
GGCTGGTGTTAATCGGC - GOCGATTAACACCAGCC  Ref er ence:

Ti ssue;. colon‘1222871%

% % Cancer Tenp: 72 C Priner
FU®: + GEEGGTGAATCGGECOGAGG

1 ¥ :rC

ren S I8 " ocoas
. L ,y,g,fﬂlner(]lgo. +
GAARCEIIAL oo (6

Ti ssue: cof

Tenp: 56

C 35 16 Cancer digo:

(ECCGATTCACCCCC Ref erence:
23081392 Cancer Tenp: 66 C Primer

lgfgﬁﬁfmgﬁ@%ﬁﬁﬁﬁﬁfﬁﬁﬁGﬁGGC@GECGECCGATTCACACCCAGC
Primer O i-g0AGECTEIBEENIBHGEATCGEGC - GCCGATTCACACCCAGC
PédferReiter ercHICTRGEHWECGAGEICER 123371 2691 Cancer Tenp:

74 C Pri mefAGERPEC

Raf&EeacGA

14 Cancer Oligo:

Primer Oligo:

Reference:

15 Cancer Oligo:

Primer Oligo:

Reference:

16 Cancer Oligo:

Primer Oligo:

Reference:

17 Cancer Oligo:

Primer Oligo:

Reference:

18 Cancer Oligo:

Reference:

19 Cancer Oligo

21812_797
Cancer Temp: 60 C Primer Temp: 56 C

+ GGCTGGTGTTAATCGGCCGAGG
- CCTCGGCCGATTAACACCAGCC
+ GGCTGGTGTTAATCGGC

- GCCGATTAACACCAGCC

Tissue: colon_122287_1352

Cancer Temp: 72 C Primer Temp: 54 C

+ GGGGGTGAATCGGCCGAGG

- CCTCGGCCGATTCACCCCC

+ GGGGGTGAATCGGCCG

- CGGCCGATTCACCCCC

Tissue: colon_122308_1392

Cancer Temp: 66 C Primer Temp: 56 C

+ GCTGGGTGTGAATCGGCCGAGG
- CCTCGGCCGATTCACACCCAGC
+ GCTGGGTGTGAATCGGC

- GCCGATTCACACCCAGC

Tissue: colon_123371_2691

Cancer Temp: 74 C Primer Temp: 56 C

+ AGGTACGAGGCCGGGTGTT

- AACACCCGGCCTCGTACCT

+ AGGTACGAGGCCGGGT

- ACCCGGCCTCGTACCT

Tissue: colon_124205_4458

Cancer Temp: 62 C Primer Temp: 54 C

+ GTGTTAATCGGCCGAGG
- CCTCGGCCGATTAACAC
Tissue: colon_124503_5628
Cancer Temp: 54 C

: + AGATGGGTACCAACTGT

BCACLE Cancer Oigo: +
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45 - AACACCCGECCTCGTACCT  Primer digo: +

AGGT ACGAGGCCGEGT
W@ 2000/0812281205_4458 Cancer Tenp: 62 C Prinmer TePgI/USA0€002500
50 18 Cancer di go:
- CCTCGGECCGATTAACAC Ref erence:

- ACCCGGCCTCGTACCT Reference: Tissue:

+ GITGITAATCGGCCGAGG
H%sue: col on

124503_5628 55 Cancer Tenp: 54 C 19 Cancer digo: +
AGATGGGTACCAACTGT WD 2006/ 081248 PCT/ US2006/ 002500 37

- ACAGT TCGTAGZCHTICHTRECEABHT e:

Ti ssue: col on

Rdoomg 1278sue: crlpic 2231338 50 C 5 20 Cancer A igo: +

CGGCTAGGT Al
Primer digo:

- ACCCCAGCCTCGTACCTAGCCG
+ CGCCTAGGTACGAGEC - GCCTCGTACCTAGCCG

gd5 - CCTCGECCGATTCACACCCGCCTC

HB A g eotay o G T

Primer O i geccTedPAGEEEGEIGT GAATCG - CGATTCACACCCGCCTC
Redrecence: Tidsus selei_120790$52224382 5017 Cancer Tenp: 82 C
Primer Ten@ancedGerp: 720 RigeCemperd A0 | go: +

AGGTACGAGCECCGGTGT
col on 124545 5835 25 Cancer Tenp: 56 C 23

Ti ssue:

- ACACCGGECCTCGTACCT Reference:

Brieer Olige; JgCSAGGC@ﬁeﬁ

Primer Oligo:

Reference:

22 Cancer Oligo:

Reference:

23 Cancer Oligo:

Primer Oligo:

Reference:

24 Cancer Oligo:

Reference:

25 Cancer Oligo:

Primer Oligo:

Reference:

26 Cancer Oligo:

Primer Oligo:

Reference:

27 Cancer Oligo

-CCTCGGCCGATTCACACCCGCCTC
+ GAGGCGGGTGTGAATCG

- CGATTCACACCCGCCTC

Tissue: colon_124382 5017

Cancer Temp: 82 C Primer Temp: 56 C

+ AGGTACGAGGCCGGTGT
- ACACCGGCCTCGTACCT
Tissue: colon_124545 5835
Cancer Temp: 56 C

+ GTTAATCGGCCGAGGCGC

- GCGCCTCGGCCGATTAAC

+ GTTAATCGGCCGAGGCG

- CGCCTCGGCCGATTAAC

Tissue: colon_124554 5891

Cancer Temp: 60 C Primer Temp: 56 C

+ AGACCAACAGAGTTCGG
- CCGAACTCTGTTGGTCT
Tissue: colon_128799 3222
Cancer Temp: 52 C

+ TGGCTTCGTGTCCCATGCA

- TGCATGGGACACGAAGCCA

+ TGGCTTCGTGTCCCATG

- CATGGGACACGAAGCCA

Tissue: colon_128901_3427

Cancer Temp: 60 C Primer Temp: 54 C

+ CCGGGTGTAAATCGGCCGA

- TCGGCCGATTTACACCCGG

+ CCGGGTGTAAATCGGCC

- GGCCGATTTACACCCGG

Tissue: colon_121791_713

Cancer Temp: 62 C Primer Temp: 56 C

: + GCCGGTGTGAATCGGCCGA
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- GCGCCTCGECCGATTAAC 30 Prinmer Aigo: +

GITAATCGGCCGAGECG - CGCCTCGGECCGA' 1TAAC  Ref erence:
wae@sngr24€ o0l on 1245545891 Cancer Tenp: 60 C PrP@BDS2006/002500

Tenp: 56 C 35 24 Cancer Aigo: + AGACCAACAGAGITCGG

- COGAACTCTGTTGGTCT Ref erence: Rsue: col on

1287993222 Cancer Tenp: 52 C 40 25 Cancer digo: +

TGGCTTCGTGTCCCATGCA - TGCATGGGACACGAAGCCA  Pri mer

digo: + TCESOPCCGRGTCACATTGG - CATGGGACACGAAGCCA

IRafeePligec e: + FLSQEEOT@N164GL289013427 Cancer Tenp: 60 C

Primer TemfCHEMIECAGACOEGCancer A i go: +
%&%TGTA%%%%””ZF ATTTACACOOGG P i mer
Qigo + AT TTTACACCOGG

Ref erence: Tissue: col on 121791713 55 Cancer Tenp: 62
8 Cahdef Bl EMBATRO deTRATEARSEL O 1 go: +

GCGCGT Gl GAATHRGEEERRAC XEr 2P0 81248 PCT/ US2006/ 002500
BBerenddCCECCEATT CAGALCEBC118r i mer A i go: +
GOCGGT GT GANIGEE@p: S63CCGATTCACACCGGC Ref erence:  Ti ssue:
col on 122271 1321 5 Cancer Tenp: 64 C Prinmer Tenp: 54

C 28 Cancer Qi + TCATGATGGIGTATCGATGA
feneciirY; ; Gﬁé@ rence: Tissue: colon
Pl.228&102119'
rimer Oligo; C

- GCCGATTAACACCGAGC
Reference: Tissue: colon_123361_2652
Cancer Temp: 64 C Primer Temp: 54 C

30 Cancer Oligo: + TGGGGTTAATCGGCCGAGG

- CCTCGGCCGATTAACCCCA
Primer Oligo:  + TGGGGTTAATCGGCCGA

- TCGGCCGATTAACCCCA
Reference: Tissue: colon_123408_ 2783

Cancer Temp: 62 C Primer Temp: 54 C

31 Cancer Oligo: + AGGCCGGTGTTAATCGGCCGA

- TCGGCCGATTAACACCGGCCT
Primer Oligo:  + AGGCCGGTGTTAATCGG

- CCGATTAACACCGGCCT
Reference: Tissue: colon_124428 5212

Cancer Temp: 68 C Primer Temp: 54 C

32 Cancer Oligo: + TGGTGAATCGGCCGAGGGT

- ACCCTCGGCCGATTCACCA
Primer Oligo:  + TGGTGAATCGGCCGAGG

- CCTCGGCCGATTCACCA
Reference: Tissue: colon_ 124548 5844

Cancer Temp: 62 C Primer Temp: 56 C

33 Cancer Oligo: + AGCAAGTATGACAACAGC
- GCTGTTGTCATACTTGCT

Reference: Tissue: colon_124841_107
Cancer Temp; 52 C

34 Cancer Oligo: + CTTAAACCAAGCTAGCC
- GGCTAGCTTGGTTTAAG

Reference: Tissue: colon 125327 1240
Cancer Temp: 50 C

35 Cancer Oligo: + CAGTCTACATCACGTGG
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29 Cancer

digo:

+ GCTCGGIGITAATCGECCGA 15

- TCGGCCGATTAACACCGAGC  Primer digo: +

Ti ssue:

Temp: 54 C 20 30 Cancer digo:

WODDEBHEET TAATCCEC - GCCGATTAACACCGAGC  Ref er enk&T/US2006/002500
col on 123361_2652 Cancer_Tenp: 64 C Priner

3P TGGGGTTAATCGGCCGAGG

- CCTCGGCCGATTAACCCCA Priner digo: +
TGGGGTTAATCGGCCGA 25 - TCGGCCGATTAACCCCA  Ref er ence:

Ti ssue:

col @ACIIBAISZREBCTBANcer Tenp: 62 C Priner

Regyquee: 54 CTissQ calan EHABe?728 i go: +
Groanger Cexyof¥ A - TCGRCCGATTAACACCGGCCT  Pri mer

AGGECCCGT

aigo:

%%%ncer 811g0

Re@ehGAAT

aigo: +'mgg;ﬁ@q GG
Ref er ence: Ti ssue:

+ A(IIIIIﬂTﬂTﬁwJTIIS CCGATTAACACCGECCT

er A |go +
TTCACCA 40 Pri nmer
- CCTCGGCCGATTCACCA

LS 44285212 35 Cancer Tenp: 68
A A
31332

colon 124548 5844 Cancer Tenp: 62 C

Primer Tenp: 56 C 45 33 Cancer digo: +
FCAACNEICACPPOMIBCAACIIXETTGT CATACTTGCT  Ref er ence:

Ti ssue:

Refrees Qi

Ref er ence:
C

38 Cancer Oligo:

Primer Oligo:

Reference:

39 Cancer Oligo:

Reference:

40 Cancer Oligo:

Reference:

41 Cancer Oligo:

Reference:

42 Cancer Oligo:

Reference:

43 Cancer Oligo:

Reference:

44 Cancer Oligo:

Reference:

?gyue golgnr:

c ol MEAGABULCCINEGEGancer Tenp: 52 C 50 34
GCTAGCC - GCCTAGCTTGGITTAAG

appeg o/ 5661 on 1253271240 55 Cancer Tenp: 50

+ GGCTAGGACGAGGCCGGG
- CCCGGCCTCGTCCTAGCC
+ GGCTAGGACGAGGCCG

- CGGCCTCGTCCTAGCC
Tissue: colon_121817 833

Cancer Temp: 64 C Primer Temp: 56 C

+ GAGAAGGTTCCCGGGAA
- TTCCCGGGAACCTTCTC
Tissue: colon_123283_2553
Cancer Temp: 54 C

+ GTGTTACTCGGCCGAGG
- CCTCGGCCGAGTAACAC
Tissue: colon_123389_2740
Cancer Temp: 56 C

+ TTGAATCGGCCGAGGGTG
- CACCCTCGGCCGATTCAA
Tissue: colon_124408 5119
Cancer Temp: 58 C

+ GCCGGGTGGTGAATCGG
- CCGATTCACCACCCGGC
Tissue: colon_124566_5929
Cancer Temp: 58 C

+ GCCGGTGGTTAATCGGC
- GCCGATTAACCACCGGC
Tissue: colon_124579 5999
Cancer Temp: 56 C

+ GGGCGCAGCGACATCAG
- CTGATGTCGCTGCGCCC
Tissue: colon_128875_3358
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35 Cancer Aigo: + CAGICTACATCACGIGG WD 2006/ 081248
PCT/ US2006/ 002500 39 - CCACGTGATGTAGACTG Ref er ence:

wae@sugr24€ol on 1311759725 Cancer Tenp: 52 C 5PGBUS2006/002500

Cancer Adigo: + AATCTCCTGITACACTCA

- TGAGTGTAACAGGAGATT Ref erence: THOssue: col on

13133210159 Cancer Tenp: 50 C 10 37 Cancer digo: +

GCCCAAGGAACCCCCTT - AAGGEGGITCCTTGEEC  Ref erence:

Ti ssue: col@nceb28@PING7 15 Cancer Tenp: 56 C 38 Cancer

A igo: + GCCTAGGACGAGECCGEG - CCCGGCCTCGTCCTAGCC 20
i er i go: + GGCTAGGACGAGECCG - CGECCTCGTCCTAGCC

Pr
HRf e g0 § A T¢PdR17 833 Cancer Tenp: 64 C
2 TCoact @ er digo: +
s CCTTCTC Reference:

Ti ssue: colon 1 8539_02553 Cancer Tenp: 54 C 30 40
Cancer Aigo: + GIGITACTCGGECCGAGG -CCTCGGCCGAGTAA_C‘AC
ReCaremtigs: +TiATUaTCTOLTITTASRE88R 740 35 Cancer Tenp: 56
C 41 Cancer TGAGHOTAACATECAA LIAACAGAGEGTG

PapaOiTCCEEGATAGAAICALTRALaceENCce: Ti ssue: col on
1244085119 - AGTGTAACAGGAGATTAACA

Reference: Tissue: colon_131332_10158
Cancer Temp: 60 C Primer Temp: 54 C

47 Cancer Oligo: + CCACCGCACCGTTGGCC

- GGCCAACGGTGCGGTGG
Primer Oligo:  + CCACCGCACCGTTGGC

- GCCAACGGTGCGGTGG
Reference: Tissue: colon 131939 11900

Cancer Temp: 60 C Primer Temp: 56 C

48 Cancer Oligo: + ACCTGGAGCCCTCTGAT
- ATCAGAGGGCTCCAGGT

Reference: Tissue: colon 132839 14455
Cancer Temp: 54 C

49 Cancer Oligo: + TCAGACAAACACAGATCG

- CGATCTGTGTTTGTCTGA
Reference: Tissue: colon_133990 18461

Cancer Temp: 52 C Primer Temp: 52 C

50 Cancer Oligo: + GAGAATACTGATTGAGACCTA
- TAGGTCTCAATCAGTATTCTC
Reference: Tissue: colon_134014_18566
Cancer Temp: 58 C

51 Cancer Oligo: + CCAGCCAGCACCCAGGC

- GCCTGGGTGCTGGCTGG
Primer Oligo:  + CCAGCCAGCACCCAGG

- CCTGGGTGCTGGCTGG
Reference: Tissue: colon_78026_722

Cancer Temp: 60 C Primer Temp: 56 C

52 Cancer Oligo: + TAGACCAACAGAGTTCC
- GGAACTCTGTTGGTCTA

Reference: Tissue: colon_121771_670
Cancer Temp: 50 C

53 Cancer Oligo: + CTAGGTACGAGGCTGGGTTTT
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Cancer Tenp: 58 C 42 Cancer digo: + GCCGGGTIGGTGAATCGG
45 - CCGATTCACCACCCGEEC Reference: Tissue: colon

wQa 2006686829 Cancer Tenp: 58 C 50 43 Cancer O PQDUS2006/002500

GCCGGTGGTTAATCGEC -GCCGATTAACCA%SG(& Ref er ence:
Ti ssue: col on 1245795999 Cancer np: 56 C 55 44
Cancer A igo: + GGGECGCAGCGACATCAG - CTGATGTCGCTGCGCCC
Ref erence: Ti ssue: colon 128875 3358 WD 2006/ 081248
%U/U 2006f@@2§§§CA@§CTQ%?ﬁF€rTAﬁenp 58 C 45 Cancer

1

g lggr 5 - ACACAATCTGCTAATAGC
f %nce §03477716 Cancer Tenp: 50 C
FELRRES 13k °° o FETGTTACACTCA
- TGAGT GT AA | go: +

TGTTAATCT CCT GIr TACACT AGT GT AACAGGAGATTAACA Ref er ence:

34 sade Olign oG AL G TERER8Tdsdancer Tenp: 60 C Priner
Tenp: 54 C-céZcGancescAddapecTec CCACCGCACCGT TGECC
POEBEONKCGGT GOBGHEGGBAIGPTANEE O i go:  CCACCGCACCGTTGGC
- GCCAACGGT BEEAE ARIGSIcR6e: Ti ssue: col on
RYT9591 1 00 G5 Ta feler_13036.23980 C Pri mer Tenp: 56 C 25 48
Cancer O i gEcerTempEdmertemeTd T - ATCAGAGGGCTCCAGGT

55 Cancer Oligo: + AAGGCTAGGTAGAGGCTG
- CAGCCTCTACCTAGCCTT

Reference: Tissue: colon_123353 2625
Cancer Temp: 56 C

56 Cancer Oligo: + CATGGCCATGCTGTGCA
- TGCACAGCATGGCCATG

Reference: Tissue: colon_123371_2693
Cancer Temp: 54 C

57 Cancer Oligo: + AGGTACGAGGCCGGTGTTAATCGGCCGA
- TCGGCCGATTAACACCGGCCTCGTACCT
Primer Oligo:  + AGGTACGAGGCCGGTG
- CACCGGCCTCGTACCT
Reference: Tissue: colon_123372_2695
Cancer Temp: 90 C Primer Temp: 54 C

58 Cancer Oligo: + TGCACCACAAGCAAACAGGCC

- GGCCTGTTTGCTTGTGGTGCA
Primer Oligo:  + TGCACCACAAGCAAACAG

- CTGTTTGCTTGTGGTGCA
Reference: Tissue: colon_123799 3379

Cancer Temp: 66 C Primer Temp: 54 C

59 Cancer Oligo: + TGCTGCCCTCAATGGTC
- GACCATTGAGGGCAGCA

Reference: Tissue: colon_124226 4533
Cancer Temp: 54 C

60 Cancer Oligo: + AGGCCGGTGGTTAATCGGCCGAGG
- CCTCGGCCGATTAACCACCGGCCT
Primer Oligo:  + AGGCCGGTGGTTAATCG
- CGATTAACCACCGGCCT
Reference: Tissue: colon_124431 5222
Cancer Temp: 80 C Primer Temp: 54 C

61 Cancer Oligo: + GAGGCCGGTGGTTAATCGGCCGAG



: i : Tenp:
Ref erence: Tissue: colon 13283914455 30 Cancer
54 C 49 Cancer digo: + TCAGACAAACACAGATCG -

WOEAGOIIGIEGTTTGICTGA Ref erence: Ti ssue: col on PCT/US2006/002500
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133990 18461 35 Cancer Tenp: 52 C Prinmer Tenp:

50 Cancer O igo: + GAGAATACTGATTGAZACCTA

- TAGGTCTCAATCAGTATTCTC 40 Reference: Tissue: colon

13401418566 Cancer Tenp: 58 C 51 Cancer digo: +
CORACCA GCACCERESCCO TABCCRAGOBFGCIGGCTGG  Pri ner

8&?% 1i o

@&ﬁ@%\A@TG@GTGCTG@CTGG

ReiGLE ce C¢§§26722 50 Cancer Tenp: 60 C

. C OIl
'FIE,I;AIG.ZECCAAr TEAG(&%;% T CTA Ref er ence:
Ti ssue: col on 121771 670 55 Cancer Tenp: 50 C _ 53
Gatrzeder Qlidog GCTAGHAET NS S dGhFPpT TTT WO 2006/ 081248
PCT/ US2006/ 002500CCAHCCTBAMAEEEAGECCTCGTACCTAG  Pri ner
d’r’rn@bOth CTAGCIAGEEAEEAEgdTcG CCCAGCCTCGTACCTAG
Ref erence: -T¢@EKIGETCEOAGATAR1801753 5 Cancer Tenp: 64 C
PRBFe: Tenplissss caon_B4449a136@r O i go: +
CGAGGCGGGT GRrsATRntE Prime@emi s SACACCCGCCTCG 10
Priner A igo + CGAGGCCGGGTGITAATC - GATTAACACCCGCCTCG

%@E@I{cgﬁﬁ c‘%‘f]&ﬁ 12861330262392 Cancer Tenp: 70 C

Primer CGTATGTT
Reference: Tlssue colon_124461_5420
Cancer Temp: 56 C

2

64 Cancer Oligo: + GGTGGTAATCGGACGAGG
- CCTCGTCCGATTACCACC

Reference: Tissue: colon_124495 5584
Cancer Temp: 58 C

65 Cancer Oligo: + GGGTGATCGGACGAGGC
- GCCTCGTCCGATCACCC

Reference: Tissue: colon_124565_ 5924
Cancer Temp: 58 C

66 Cancer Oligo: + ACATGCCTAGGGTTCAA
- TTGAACCCTAGGCATGT

Reference: Tissue: colon_128283 2235
Cancer Temp: 50

These 59 cancer markers include many SNPs, but they

also include longer mutations.

Cancer marker supersets specific for other types of
cancers have also been identified. Cancer markers for

lung cancer are provided in TABLE 3 and those for lymph

cancer in TABLE 4.

TABLE 3: Lung Cancer Marker Subset

A Cancer Oligo: + TGAGACAGCTCATCACA
- TGTGATGAGCTGTCTCA
Reference: Tissue: lung_97380 1525

Cancer Temp: 50 C Primer Temp: 50 C
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55 Cancer digo: + AAGGCTAGGTAGAGECTG
- CAGCCTCTACCTAGCCTT Reference: Tissue: col on

wa288582625 20 Cancer Tenp: 56 C 56 Cancer Q i BOI/US2006/002500

CATGGCCATGCTGTGCA - TGCACAGCATGGCCATG  Ref erence:

Ti ssue: col on 123371 2693 25 Canddr Tenp: 54 C _ 57
Cancer Aigo: + AGGTACGAGGCCGGTGITAATCGGCCGA

- TCGGCCGATTAACACCGGCCTCGTACCT 30 Priner digo: +
AGGTACGAGGCCGGTG - CACCGECCTCGTACCT  Reference: Ti ssue:
colon 123372 2695 Cagcer Tenp: 90 C Prinmer Tenp: 54 C

FCancer Pligee é“T T§ CAAGCAAACAGGCC
%R%GCCTGTTT ¢ r digo: +
CEACAA 943 . %T@' GCA 40 Reference:
4 .

Ti ssue: colon 1 ncer Tenp: 66 C Primer

Tathcer BigoC+ @A dGaReeATAGA9F + TGCTGCOCTCAATGGTC 45
- GACCATTGAGaECACr AR arigace: Ti ssue: col on
R2#2264533 Tistanosy 1168ayp1ss&4 C 50 60 Cancer A igo: +
AGGCCGGT GGrumATEGRARGABGer TEHT GBECCGAT TAACCACCGGCCT
Primer Oigo: + AGGCCGGTGGITAATCG - CGATTAACCACCGECCT
RefapsepRtige: *‘fl"CsCéJ@EAAéGT%G@M%l 5222 55 Cancer Tenp:
80 C Pri mer HehpCASUTTATESCéancer O i go: +

RAGEHRCCT OGT 2006/ 081248
U ooalcﬁﬁﬁgtgﬁ TAACCACCGGCCTC

cmp.

E Cancer Oligo: + GGCTAGGTACGAGGCTGGGTGTG
- CACACCCAGCCTCGTACCTAGCC
Primer Oligo:  + GGCTAGGTACGAGGCTG
- CAGCCTCGTACCTAGCC
Reference: Tissue: lung_ 99814 4327
Cancer Temp: 76 C Primer Temp: 56 C

F Cancer Oligo: + AAACCTGCAATATGATG
-CATCATATTGCAGGTTT
Reference: Tissue: lung_124202_2868
Cancer Temp: 46 C Primer Temp: 46 C

G Cancer Oligo: + GCGTGATGGCGGGGGGCTCT

- AGAGCCCCCCGCCATCACGC
Primer Oligo:  + GCGTGATGGCGGGGG

- CCCCCGCCATCACGC
Reference: Tissue: lung_98869 3329

Cancer Temp: 70 C Primer Temp: 54 C

H Cancer Oligo: + GCTTACATCCGTGATGT

- ACATCACGGATGTAAGC
Reference: Tissue: lung_108655_5362

Cancer Temp: 50 C Primer Temp: 50 C

I Cancer Oligo: + TTACTCTCATGTGGCCAA

- TTGGCCACATGAGAGTAA
Reference: Tissue: lung_123536_1762

Cancer Temp: 52 C Primer Temp: 52 C

J Cancer Oligo: + TCTGATGAACAGAAGAAG
~-CTTCTTCTGTTCATCAGA
Reference: Tissue: lung_125101_4407
Cancer Temp: 50 C Primer Temp: 50 C



Primer Aigo: + GAGGCCGGTGGTTAATC - GATTAACCACCGECCTC
Ref erence: Tissue: colon 124442 5305 5 Cancer Tenp: 80

w@2@pioses Tenp: 54 C 62 Cancer digo: + PCT/US2006/002500

10

15

20

25

30

35

40

45

50

55

GCTAGGTACGAGGCTGEGTTTT - AAAACCCAGCCTCGTACCTAGC 10
Primer Aigo: + GCTAGGTACGAGGCTG34 CCAGCCTCGTACCTAGC
Ref erence: Tissue: colon 1244495356 Cancer Tenp: 68 C
Primer Tenp: 56 C 15 63 Cancer digo: +
ARGELECESCIAGBIACGAcerT MaIACPT AGESGHATGIT Ref er ence:
Ti ssue: colon 1244615420 20 Cancer Tenp: 56 C 64
Cetmer Olifor 9 GCTGARTCITAMIEIARCACS
- CCTCGT CCCATTAMAICGARSGITENGE: Ti ssue: col on
1P 9884 2 SCTEASECTARIACTAES C 65 Cancer A igo: +
GATCGGACKHEIXCGCAGRITCAGGT' CCGATCACCC 30
@%‘ﬁce: FYY Baph GIP0I6512 45655924 Cancer Tenp: 58 C
66 Cancer GG Temp: AAROmerTR@BGSFECAA 35
- TTGAACCCTAGGCATGT  Ref erence: Tissue: col on y
128483 8- ‘Q@@fACTgX% G‘lihese 59 cancer markers
ot

i ncl ude Manya. /, also include |onger

MifePnteONs. HBuHABR55BIH%Y superset s speci f! C for
ot her typesCaaéer TERNSEC Prik@ViBmatlsse been identified.
Cancer markers for |ung cancer are provided in TABLE
3 and those for |lynph cancer in TABLE 4. 45 TABLE 3:
Ll e fise 1t GBFTAGTASIHSEICTGAGTancer O i go: +
GA GCTCAFEAARCCTCGTACTAGCC
-Il;runeGr &“lg‘m + GGCTAGTACGAGGCTGG
- CCAGCCTCGTACTAGCC
Reference: Tissue: lymph_55600_7985
Cancer Temp: 62 C Primer Temp: 56 C

iv Cancer Oligo: + CTAGGTACGAGGCTGGGTG

- CACCCAGCCTCGTACCTAG
Primer Oligo:  + CTAGGTACGAGGCTGGG

- CCCAGCCTCGTACCTAG
Reference: Tissue: lymph_60248 7359

Cancer Temp: 62 C Primer Temp: 56 C

v Cancer Oligo: + GTACGAGGCTGGGTGTT

- AACACCCAGCCTCGTAC
Reference: Tissue: lymph_60270_7430

Cancer Temp: 54 C Primer Temp: 54 C

vi Cancer Oligo: + GAAACTGTTGGCGTGAT

- ATCACGCCAACAGTTTC
Reference: Tissue: lymph_50077_1076

Cancer Temp: 50 C Primer Temp: 50 C

vii Cancer Oligo: + GAGCAGAAACGGGAGACCTG

- CAGGTCTCCCGTTTCTGCTC
Primer Oligo:  + GAGCAGAAACGGGAGAC

- GTCTCCCGTTTCTGCTC
Reference: Tissue: lymph_ 69924 10602

Cancer Temp: 64 C Primer Temp: 54 C

viii Cancer Oligo:+ GGCCTTCGAGCGGGGTGTTGGGG
- CCCCAACACCCCGCTCGAAGGCC
Primer Oligo:  + GGCCTTCGAGCGGGG
- CCCCGCTCGAAGGCC
Reference: Tissue: lymph_50152_1336
Cancer Temp: 80 C Primer Temp: 54 C
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- TGTGATGAGCTGTCTCA Ref erence: Tissue: |ung_973 80_
1525 Cancer Tenp: 50 C Prinmer Tenp: 50 C WO

wWQO®6/0824948 PCT/ US2006/ 002500 43 B Cancer QPCTUS2086/002500

TCTGGACTGATCTAACA - TGTTAGATCAGTCCAGA 5 Ref er ence:

Ti ssue: |ung_114200 11255 Cancer 4¥enp: 48 C Pri ner
Tenp: 48 C C Cancer digo: + CAAGITCCTATAGGAGT

- ACTCCTATAGGAACTTG 10 Reference Ti ssue: lung_

16399 15887 Cancer 48 C Pr| msr Tenp: 48 C D

% [EnePr Qligg: g“o"tGTifT - TAACCCAGTTTATGGCA

ég Ref er enc "P;F@ o T107413 2916 Cancer Tenp: 48
%ﬁlner Cg§E85£ %%%i Aigo: +
GGCTAGGTA GCCTCGTACCTAGCC

Primer digo: + GECTAGGTACGAGGCTG - CAGCCTCGTACCTAGCC
Rﬁ&&&&mg&:%ﬁgﬁﬁ#ﬂgﬂ&“@ﬂ@@§é4_4327 25 Cancer Tenp: 76
C Prinmer TeapGChGaCra¢rrcancer O igo: +
RABOCTCCAATALGAph- 1360T ATA: | CCCAGG |'TT 30
Ref er ence: Calicgdigmp: S GnRyinkP 12252868 Cancer Tenp: 46 C
Primer Tenp: 46 C G Cancer digo: + .
GCGTGATGGCGGEEEEECTCT 35 - AGAGCCCCCCGCCATCACGC  Pri er
A igo: + GCGIGATGECGEEEG - CCCCCGCCATCACGC Ref erence:
Pegwdes IMes¢ed8869 3329 Cancer Tenp: 70 C Primer Tenp:
54 C 40

The cancer detection reagents discussed herein may

be used on any sample likely to contain the cancer
markers. However, in preferred embodiments, the markers
are detected in an easily obtainable bodily fluid, such
as peripheral blood. Use of peripheral blood may also
provide the advantage of allowing markers from several
differentiated tumors in the same subject to be detected
at once. Yet there may be circumstances, such as when

information about only one tumor is degired, in which

. tissue samples or other samples are examined.

Cancer tissue samples and biopsies usually come from
a single tumor, even when multiple tumors are present.
In the early stages of cancer most cancer cells are
daughters of a parent tumor and often have the same
mutations as the cells in the tumor. However, metastatic
cancer cells often have different mutations. Further,
metastatic tumors, even if initially similar, follow
different development pathways and may accumulate
different additional mutations over time. Finally, it is
well known that many cancer treatments cause Ffurther
mutations in cancer cells. Therefore, cancer cells in
later stages of cancer often do not have the same

mutations as those in early stages. Variation in
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H Cancer digo: + GCTTACATCCGIGATGT
- ACATCACGGATGTAAGC Reference: Ti ssue:
WO 200g/0308655 5362 45 Cancer Tenp: 50 C Priner HERPS2086002500
C | Cancer Aigo: + TTACTCTCATGIGGCCAA
- TTGGCCACATGAGAGTAA Ref erence: Tifssue:
lung _123536_1762 50 Cancer Tenp: 52 C Prinmer Tenp: 52
C J Cancer Aigo: + TCTGATGAACAGAAGAAG -
Tﬂﬁ&ﬁﬂ€?§¥?§¥€1E6¥bfEéthéeneamengTheBastatic tumors in
ung_1251014407 Cancer Tenp: 50 C Priner Te 50 C WO
Blow) 67 B 24iad ?Yﬂ¢%ﬁ%006/002200 44 TABLE 4. Esnph
Cancer Marker Subset i Cancer dig
CCTGARETT GEEATTERTA terr%cts&\d‘rm@q’f?@@aﬂvr pEptions, it

: 5
%é#er%%ceﬁggissue:g?%ﬁ%%géé662%%§§C%E§E§EE%E§§@€ tumor

WwtlheliRehp: n66 €ontidini alhntke Chhger wmutations found

SREGUREORS S SAaTE 18 78R CaTor AeREPEAReCop Firdy OF mOSE

heERE 1 64s Cin 18héi subaaeer s bbay: ummm&\mm
- ACCCAGCCTCGTACTAGCC  Pri mer

mhmm@@ldcmm@@mmm@@lzé REPBY BH¢Eiple

yg: | Q.79 § : A

o e o AR e T Ao e
zﬁﬁéﬁiﬁéﬁxﬁﬁiﬁé(ﬁléﬁﬁ Bei aepa@bilge: atl or most of the
CTAGGT ACGAGCCTGCEG

mutations present in metastatic cancer may be detected in
a single sample because it contains cells from multiple
tumors. Further a blood sample may even contain cells

from small metastatic tumors not detectable using

conventional technigues.
Diagnostic Uses

The cancer markers of the present invention and
corresponding cancer detection reagents may be used in
diagnosis of metastatic cancer, particularly pathology-
based diagnosis, including initial diagnosis as well as
treatment and disease progression monitoring, and also

including monitoring of targeted cancer cell death.

In a preferred embodiment, the present invention is
uged to detect a plurality of cancer markers to provide a
cancer marker profile of the subject. The markers
tested may be selected based on a variety of factors.
Two factors include overall likelihood of occurrence in
any type of cancer, or association with a cancer

originating in a particular tissue.

The screening methods of the present invention may

be used for a variety of diagnostic purposes. For
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- CCCAGCCTCGTACCTAG Ref erence: Tissue: |ynph 60248 7359
30 Cancer Tenp: 62 C Prinmer Tenp: 56 C v Cancer

W@R00g081248 GTACGAGCCTGGGTGIT - AACACCCAGCCT CGT AR T/US2006/002500

Ref erence: Tissue: |ynph 60270_7430 35 Cancer Tenp: 54
C Primer Tenp: 54 C vi Cancer Of/go: +
GAAACTGTTGGCGTGAT - ATCACGCCAACAGITTC 40 Reference:
Ti ssue: |ynph 50077_1076 Cancer Tenp: 50 C Prlner
fmr;poiﬁb ©f WhisCapreri flldagoion, CARGARANIEEGAGHNS

GGTCT GJEFTGCTC Pri mer %g g t#&ﬁeﬁ cct has a
Hl%%é%e | yymh a@L%Q?HQ@QQ b Cans elxakeite G4k G PET o f a
Tenp: 54 C viii Cancer digo: +
CEECFREGAGEERGEFENEGEGG £ orBGroiACHGRIREERCGANGARE present

ggﬁerencel inssug ;TLE Ogﬁieeff%%gcﬁhcaér Cmyg%}ﬁ@ec'c

Eﬂlme&wI@mﬁt,&&ﬁﬁ\Nyﬁﬁﬁﬁﬁﬁaiﬂ4ﬁrﬁﬁﬁﬂug2Q@%é&ﬁﬁﬁg)wH%%her
i x Cancer Aigo: + AGITTCTTCAAGATCAC
CGRERICTTORAGRANET tR&dméhet ams Rt yaffier a subject

e R R e SR AT e

I-@q%fn@mhm mnr@s:lsrec d )qmirsrﬁaasfo 580 t@erder pﬁsm;nosﬁﬂic
Pri.ner 52 C Sa Ies est 5 The .can
geetsézc H%n r Ygdist & d.“&oéi}sséfd t}éer éfen"%‘a%}’mem et Cancer,

including the development of any new mutations, and

testing to determine the presence or absence or

eradication of metastatic cells.

For example, the methods of the present invention
may be used to detect the presence of cancer cells,
particularly metastatic cancer cells or other cancer
cells found in the blood. The methods may be used for
initial diagnosis of cancer or metastatic cancer, even
when tumors are too small to be detected by imaging or

other techniques.

Screening according to the present invention may be
used to not only indicate the presence of cancer cells,
but also to determine some or all of the mutations or
abnormalities present in these cells. Knowledge of the
mutations present may be used in directing treatment.
For example, drugs known to be effective against certain
types of cancer only may be prescribed or avoided based
on the underlying mutations of a subject’s cancer.
Additionally, knowledge of subject-specific cancer
mutations may be used to develop new classes of cancer
drugs, including subject-specific cancer drugs targeted

to the diagnosed mutations. These targeted drugs may
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be used on any sanple likely to contain the cancer
mar kers. However, in preferred enbodi nents, the

wOoreokese48 are detected in an easily obtai nabl ePr@DUE1096/002500

fluid, such as peripheral blood. Use of peripheral
bl ood may al so 20 provide the ad#&ntage of allow ng
markers from several differentiated tunors in the
same subject to be detected at once. Yet there may be

G ff AU HAE afiut S past ahien,  panfiol ol 4 61y abeLL - 9t Face
one tunor is desired, in which 1tissue sanples or

RIS | 5 Y NG M. O ERHEkR T t e lRie aApids. such
%#Qnﬁhﬁfs'es usually come from a single tunor, even
en tiple tunors are present. In the early stages
of ca I
oy A SRECEonE] Lol g IAMANSEEaCd PEGPGhs

| il drdel g ndte @hmayermarkﬁfuﬁzue$ By clamcesedetbsdetermine

of ten have_ different tati Further, netastatic
o rPeVett |$elﬁ’?ﬁt?’g}: %‘? Q‘PYaﬁ‘ C“’i’%?%v&“a‘ak‘ﬁe}%n? given

deuel OP R 1 HA hvays @n@m@yl agcml @ @t EREAN while
additional nutations over tinme. Finally, it is well

ko cdrate mEng/rlong erre rmcpmmise@awsfehfcuml?iea ng genes,
i.ons i.n cangcer cells. efor cancer g@ Eunctlon

t
Gl e e Sind s S O 1S e

Bt aldr o BScHAES egde£ad & YkiSERPES . AMBS T @I hODy | NENO
2006/ 081248 PCT/ uszooe/ 002500 46 nutations is al so

ﬁktje]riits\.éé?P SRRt A st R GRIRRRS | & CapeelaRarker lies
Lyd ghual 5 3 f&?@ti&@f’% @{%t&é@vﬁ% ”Qév'ﬁ'@&' o
atl ons, t (0] ows t

tissue sa rom
zﬁrmeqﬁexann&m EEQWﬁmemtkely not contain all the

cancer_nutati.o f hout
bt oDt ey it AR b SRS Ep e et a
hodle s i rasiddOnahd dBiNeOtad 9@ esn VoK dedhiénality or

require sanples fromnultiple tunors. In contrast, in
elraaziﬁumﬁﬁ%o%fbwéew eBemtCANCe HVERERORS LBNACanesl asll

ﬁgéef” fEé%R%f 3%%%%%%%9}%ﬁ5@ §%§§egénﬁgr

I’TEJt as atl C cancer
markers appear in some cell lines while others appear in

different cell lines. This suggests that some cancer
markers are found in some cancer subjects while others
are found in different cancer subjects. Each cancer
subject is expected have mRNA containing a subset of
cancer markersg constituting an individual cancer profile,
and identifying which genes may be mutated in that
individual. It is possible however, that with a large
enough subject pool, the same cancer profile may be
observed among different subjects, but nevertheless one
does not expect every subject in the pool to have an

identical cancer profile.

The extent of individualism in cancer is not clearly
understood. However, individuality nevertheless appears

to correlate with cancer type, as illustrated in FIGURE
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a single sanpl e because it contains cells from
multiple tunors. Further a bl ood sanple may even

weonwbasn4gel ls fromsmall netastatic tunors nPET/US2006/002500

det ect abl e usi ng 15 conventi onal techni ques.

Di agnostic Uses The cancer narke#8 of the present

i nvention and correspondi ng cancer detection reagents
may be used in diagnosis of netastatic cancer,

@ar t i Aieardayndeat helmgyr 20 haset diagnastss 1t wed Ul NOnRNA
ini.itial, dia sis as well as treatnent and di sease

FIUGRES o oM g, Mad O SHreatRyl Udiaty avemi wevlwive
oo lameRiredenancer Bl depldl dpd sl aided

enbodi ment, the present invention is used to detect a
FlonrgSPopdGne: sreeere markeres tip@dtie and Zadanueicer

rker .profjile of the subject. The markers tested ma
SUGECEO TR FasRPaSt AR o ackord 25 gy onymous

fracttiied v Aeldise duear Aldnddkelddraaek of occurrence in
any type of cancer, or association with a cancer

ori gi maldahge MABIERY ti GH@ER ekt I e SCreaidy

met hods of the present invention may be used for a
Varkeny dougidagio st ivepatyosfs difdenap 2 0oeiasl 28l ls, one
R 2006/ 7 S this .specifd catiaon
oot e T ars: £ SRS ot 3PS Whncer
detodremitnatilahough whetshdrs aciuljmgeisdidsien,  Ha2as8€, the 59
but al so tg@an test to exam ne the nature of a .
FPEEELe MAESETEX Qi TEBLEST s 2319 & SfnsdiReampimadions
RERFRBE 2rePeElefriQatnoli-ditdide SHRENHG

heal t hy subject or 151 g{ubj ec(:att ngtj% sC%‘rir{pt omg]:?)ofﬂéa1 for a
Pairtiigully rd subdricid swicetieer . c@yceémdlsiddmgsentlarge number

testin t_an oi nt. after a subject h been
dat grarnrlgr?%dnlfa(%y(ﬁ% e ‘Laficer 2558 idﬁg 58§ ﬁ?ﬁsﬁaé’csdm‘?eﬁ‘?re
ebmplettotafce@Ubseraflel ket Mendevinegrest | adfitionally,

testing, testing to nonitor the devel opnment of cancer,
FROMGEPHE PheW88FeCopRERt TOEkeRf F&R MAtabirsSntaid

beBhld LonfRAC AL NS 1LBC KB §30C QA0 $8AC 41 ¥gnos1
era icat%on o? metastatic cel 1€, ~oor0 TAgnosLs,
including prognosis, as well as cancer progression and
treatment monitoring. It may, for example, be useful in

selecting a treatment for the subject.

Cancer profiles may be created for cancer subjects
using a blood sample and the methodologies described
herein. FIGURE 9 illustrates steps for one such
exemplary methodology. In most instances, a cancer
profile may be obtained within a few hours to a few days

after obtaining a blood sample from a subject.

Because most cancer markers are associated with a
group of genes, one may quickly determine which group of
genes are mutating in a subject’s cancer in a way that is
exclusive to cancer cells. Any subsequent therapy can
utilize this genetic information for specific cancer cell

targeting. Unfortunately, most existing therapies do not
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For exanple, the nethods of the present invention 15
may be used to detect the presence of cancer cells,
w@asbioguhsar | y netastati c cancer cells or ot herPCEHOS®N6/002500
cells found in the blood. The nethods nmay be used for
initial diagnosis of cancer or Pt astati c cancer, even
when tunors are too small to be detected by inmaging or
20 ot her techni ques. Screening according to the
m&®§emﬁlérkﬁnmimﬁlt&mgémungse@pagihpt oﬂhgreﬁdreatehe
t he presence of caqﬁir cel 4 | so.to dete E1ne
BREGAS SR En AT BHSSTRE LBRBRIAPL PRY BrE8eht

¢é§é{g§%&fe&é§tsKﬁ&%ﬁﬁ@ﬁetﬁérép@u8§c§Utﬁ&toaanpﬁgaeahe

used I n directing treatnent For exanpl e
a:iatmrgsr kdevect bohereddent s vEongapagi féar eangert 96%% of
cancer. onIy may be prescribed or avoi ded based on the
?? ' mut ati ons of a subject's cancer.

Addltlonal ow edge .of subj ec p c >
nut at +9ond ﬁé%cbglﬁs% ?gl@%9§ %g %E%/ éé%ég gggggﬁggP'
G Bgs . gbnskati bgpsybbechssagsi bre paocedediugShe first
targeted to the diagnosed nutations. These targeted

tyDegso Frags SEY 20B8NtRI48 PETPLS2606/ bhe5DBSSERCE Pact
%g%?%?tanf Bgﬁégfnﬁarﬁg£g 88%@5#y1ﬁehhlﬁg f8C€ypes of

ey may act on ce nuc el c acids,
satberas nMRAAa ﬁﬂeféeredadmbbdmmahtteshengesting subset
i ncor por at

ions 5_f1 anki the ca ger
Sft e3naay ﬁ@gb g t8 EE%EFﬁ?ﬁ Bg?ﬁg SBeg i genggency of
Qééﬁffgﬁcgylﬁ ééﬂééfs”Eéb@éséﬂtédghﬁeﬁhngéﬁ%kal cancer
patient. As Es 1 and 2 clearly show, while sone

hﬁpeeseharkEbs axémnégocaé@eéampﬁﬁ BaKlerst shegeheye been
Feshahaveqbeen. found 1O Baouriehal. G8NESnclhe nay be

some €se géenes i s known

Aeterdeagl yaltbenaahivklyy thedehac&rnmamkewhlUhygéme a
cancer marker lies provides additional information

ranke@nynbETAILETEY Ofi PEENTERAES: 2 odt FETEALA pHfber of
Lhem @Y PHRI ke1datagl.s gepeeakigieOnNeneoeby 300 cancer

markers may be selected for use in the diagnostic assay.

As new cancer samplesg are added to the hyperset,
this has had little significant effect on the relative
frequencies with which cancer markers are found in cancer
tigssue. This indicates that the hyperset is
representative of cancer overall and that there are some
cancer markers that are simply far more likely to appear

in any type of cancer than others.

A general diagnostic assay that examines cancer
markers from the general cancer marker hyperset might be
used, for example, as part of routine screening, such as
yearly blood tests. It might also be used for individual
with symptoms, such as weight loss, consistent with both

cancer and many other diseases.
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15 expect much chance and coi nci dence in any
comonal ity or |ack thereof between the cancer

woreookesr4,.nd cancer cel | i nes. However, Fl GUREL/ES2006/002500

suggests that some cancer mnarkers appear in sone cel
lines while others appear in difterent cell lines.
Thi s suggests that sonme cancer 20 markers are found in
some cancer subjects while others are found in

di f f emenrie AT efyRlkifeclssavEaely cuwey orsWjwettidular
expect ed have nRNA contai ning a subset of  cancer
SERSISH UtSWE &% iIGdiGH didICSEancérika dthe dengiel
[ i fyi ' tat i3 that
e e e T ver TS b th ST ge
sralgrss Wsjceutripgplat e veare asariedm fisfduenawmy doe it
obs %ygq iﬂggg,diffeﬁgnt sub'ects,f ut nevert hel ess
&t eXp&CT "EFeY v & iR S t'9* Have
Frecuéert) ealnkeNQalsthr ofddrRe Bhalhi@ reXdigidrfts for

i ndividualismin cancer is not clearly understood.

FRRSVEAC iCRmCETRUAIlisy eabidritth diiddd scappeaias i the

R e oy o S P R M e
dertker shypeiesiet may constitute all nRNA nol ecul es of
l ength 17 mer or greater that are exclusive to cancer

cel | s ThEacbecameker yipgpe it hemhamigthtc oy esp@didyy a
cancer marker superset, and each cancer 5 subject has
§ULIRCEr kpRWReCos (5¥et 2 WRISEH Tiie Symen o FANAeF + helity

dhyl gyl eaneer M0t 1 188ca cEHABIES oF @Ml Zwutations
présent a set of cancer markers found in a variety of
piretenéntinc &heér sodljlest ' enearsiesultdhamotcaex pec toltte ifriatt

all. of themin.a single cancer subj. ect ,. al t hough
Brind] & BEMermiasartry Ratne  Wniiebt el i @
ebr&ABeES i1 edngrd@bss ybeairhirdaltnens diker.eof are
useful in generating a cancer profile for a

parti eukak sl @SheS o¥anGehy BLtihalivdl MhidH JlRs are
nunber of cancer narkers in any assay or set of
a&ggsedabiyppe subIesiplserenceamc autgtdonse mfnilse assay may

Bgvﬁégaegt é%?jbb %@L'%ut for cost and efficiency
reasons, may be focused on specific cancer markers, and
may be used only for subjects previously shown to have
those cancer markers. However, in some embodiments, such
as those focusing on common cancer markers, it may be
efficient to screen for affected genes concurrently with

the cancer marker screen.

This third type of assay may detect specific genes
by also examining the flanking nucleic regions around the
cancer marker. These flanking regions tend to differ
from gene to gene. Flanking regions suitable for a given
assay method and able to distinguish potentially affected
genes from one another will be apparent to one skilled in

the art.

Cancer Marker Profiles
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know edge of what cancer markers are not present in
subject's NRNA may al so be very useful for diagnosis,

w0 p@baghi2ag) prognosi s, as well as cancer progr eBGT/U8208616¢)2500

treatnment nonitoring. It may, for exanple, be useful
in 20 selecting a treatnment for ®he subject. Cancer
profiles nmay be created for cancer subjects using a
bl ood sanpl e and the mnethodol ogi es descri bed herein.
FI GUREa@icelr ustrkatre pretfdfies amyone 148kl Y

net.hodal ogy. Ln nost instances, a cancer 25 profile
RS Bt S St n TRerewSRBURS i 2 e nyafiten a

alheh , 0BLANNIRI 22 HhRSM HSATRIE & %@sﬁ;eﬁlﬁ@dﬁ e r&@@@@ e

nmost cancer narkers are associated wth a group
§EREST -ondowey equi ekiby eddisemaiyne lwioi dmcjruciep asfhexgenes

ati I subj ect’ ancer_.in _a way that is 30
B idrve tandaete M PR LuRE TRbLER G Ty
ubnkezest, hithegenbtjieet nbgr et borR vk SREGuldye G/ Humor .
cell targeting. Unfortunately, nobst existing

therapbﬁ&e&omﬁ@keﬂop%@Qﬁﬂ@%laﬁﬁlﬁ@E/@ﬁ%OQQ%QQ%§QDfﬁ5%
e

have this kind of targeting capacity. Therefore,
GPBEBTLRSEHCTedNd 61 EREigRedent ofnwhsther iy walsso be

BEEEUER antgﬁESshg'eg%W't?gﬁégguhggﬁe&hggo%aﬂ use the
cancer etection re gents or specitic ¢ ncel;L Ceal 5
gangetilhy. pkovadspebiiki dnéobodicdent fofr tbeeptesenione

invention thre ener al es of_ . a are
SRHSPRETOCIRE 1 | Faflcory P br LaBEay i osaniabs ProvARs o

tesulbe PneseneRple paB3ence/AbgaRRGer rBRRker S
in multiple typeg ofplo cancérsg In a prefé?red%%g§o%ay

2hBodiRdhcatehant amphing efibsencensf meaherr foankees ther

heit freguency of currence in
A
poof tkasphey ahtlodscenromnieisnt 8Bbuba¥vBebgeRe HRUBENRes
In nore than a certain nunber of cancers may be 15
%%IQ%%%%.aAF?%FﬁEtW§§k?¥ ihefeandeinnar RBP3e/Ay be

ranked. in frequency of occurrence and a certain nunber
of All mammals accumulate somatic mutations as they

age. Experiments have shown that healthy tissue is free
of cancer markers. However, because blood often contains
aberrant cells found anywhere in the body, it is likely
that an adult mammal, or even a juvenile, will exhibit

some cancer markers in its blood.

The presence of some cancer markers in a subject’s
blood does not necessarily indicate that the subject has
cancer. Rather, the number, type, or combination of
cancer markers is likely indicative of whether the
subject has cancer. For any given set of cancer markers,
routine experimentation comparing blood from healthy
individuals with that from patients known to have cancer
should readily reveal which cancer marker profiles are
indicative of cancer and which are not. Further, long-

term studies that track whether healthy subjects develop
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them may be sel ected. For exanple, the top 300 cancer
mar kers may be selected for use in the diagnostic

wW@s®ways124& new cancer sanpl es are added to thePCT/US2006/002500

hyperset, 20 this has had little significant effect
on the relative frequencies wt®B3which cancer markers
are found in cancer tissue. This indicates that the
hyperset is representative of cancer overall and that

tdheH @Rl GyIEE at@NAelc NBKEF Scéiﬂi‘@ér atigriséfpby¥ofales were
nore likely to appear. 25 in_any type of cancer than

SR SEhen et Ofli Hd B Y o ql W@ vexanFeger marker

;

TR et (AN QERE &) SR RRErORELE propensity

rontdeves 15y esmaey, . suEM1351n@m%maW1@mon@ythetssedtto guide

éﬂ%%t also be used for indiv %ﬂgal 30 with s%ngtons,
VR A GhtMG HLEC T s i R GFEECHotheAtERREr and

many ot her di seases. WD 2006/ 081248 PCT/ US2006/ 002500

EﬁP@Q@QﬁkﬁuP#%&RFQﬁSa%%%yﬂﬁ%ﬁp @%us on a particul ar

type of cancer, such as colon cancer. Like the general
assay,Calfer JesEieRs gt 3 ctApLe BA%UBR cideRt thkedrusing

?Aﬁ%@f@?ﬁ%ﬂ@%@éh@@ov%&n L4 al fée&;‘mé?ﬁhcof 't

or a certain nunber” of top rkers in a
fermm:mahwqtr Ankaetkét starkeme enayrebk et danpef sed sby oPCR
I R O L
dal @ ude agdelestr 10i g1 sie R t RS Of hassayp e 9 be

used for a subject known to have a specific type of
(ﬁﬂﬂ%ﬂrtﬂd tari GINA pr ot e @DNbr s deltert | #doi adk chei BER

Yo d 6 falf atia0s.  Dressnt 10,1 pats S 66l 9o onEeL a1y

ar hed’ usi ng a general® cancer assay
magiﬂtozaécsa:@rmﬂsdea dét et torded £ £ bahlpt ngnosgsons,

treatnment plan. The third type of,K ass det ne

ViR KA g e L g g cw%bckbﬁ%n%wdf Rftect %cg]}’ cancer
myAatdons. This assay may be used at any point, but

for cost and efficiency

PCR Reduction

Traditional PCR amplifies a set region of nucleic
acid located between the 5’ and 3’ primers. Because both
5' and 3' primers are used, the newly created nucleic
acid strand becomes available as a template in the next
cycle. All primers and PCR conditions are not equally
effective at amplification, thus some create new
templates at a higher rate than other primers. The
effect combined with the ability of new strands to serve
ags templates results in significant differences in the
number of individual nucleic acid strands having the
amplified sequence when different primers are used. This
difference is related to primer and PCR-condition
efficiency rather than the actual number of template

strands that were available in the original sample.
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reasons, may be focused on specific cancer markers,
and 20 may be used only for subjects previously shown

W0 e00hagr48 t hose cancer markers. However, in SOPET/US2006/002500

enbodi nents, such as those focusing on conmon cancer
markers, it may be efficient toS54creen for affected
genes concurrently with the cancer marker screen. 25
This third type of assay nmay detect specific genes by

al so exafird ngdhieadd ardadge el &€ d1egiitb&r OUNE mkiea
cancer marker. These f]|anking regions tend to djffer

F‘}Q%rﬁcg@r%? thPr&ériié?iIH ﬁﬁkﬁﬁ@%@gi%%i@%@% ot g2 given
| %ﬁiﬁ &%ﬂ&q?&ﬁ 18y 10 Bl 4 NG £ PCR

%(?t ntei a yybaffecte 30 ué;bkehnrggs ‘?or om onle an%{%eerovm [ be

apparientrafemres da [ded'BGR Rdvbhactrion’Candésingar keis

Pr of.i | WD 2006/ 081248 PCT/ US2006/ 002500. 52 _.Cancer_ .

RS | o b b TNk (SO ARG v i G eS Primers

sl ele fhess il RSt B e D Frif el aeldpl@ie BE€heic

as a human havi ng or suspected of havin cancer.

AWl e UTs s te tis Trenval Fgrandy RIOBIIRG &5 el oF the
B8 Gt s Al S e e
rigteesri qulofid e oitnalamesdnirel dnterttaty wof thediceprimer.

mar ker and .an i.ndi cation of whether it was detected
R ohiS <5 (15 S (S R ATSH T KT M et Al gy serve

RO denidlistd sy mald Gl FedB i hal ONeref@SeIn copy
mar ker . ncer marker profiles may provide results in
auwihey oetibfargniegancar fatratiohaeaagnt afeguences

i ndi cat t Cer f ei

L 52 SR e B SSRGS B ouncea.

e mulibgy fdd es nrgh idledgde dofmslnticnn wbdutadtheal

gene or genes in which _a cancer marker is found in a
Ot QT igHiffel SFRIARRASt e somatic nutations as

they age. Experinents have shown that healthy tissue

is fré@ BR @%%twlk@%lyw@%%ms@ biefotl the

%B@?%é?ggéﬂfgils off of the template strand. This tends
to leave a trailing end after the 5’ primer. These
trailing ends vary somewhat in length, but normally all
terminate within several hundred base pairs of the
primer. Thus, all of the PCR reaction products may be
resolved via electrophoresis on a gel as a single, but
slightly blurry band. One example PCR Reduction
methodology is illustrated in FIGURE 7.

Although amplification of the cancer markers alone
might be useful in some embodiments of the invention, in
the PCR Reduction technique described above the tailing
end allows for eagy gel-based detection that could not be
easily achieved uging the small cancer detection reagents
alone. If there is no cancer detection reagent sequence
present in the sample, then the primers have no template

and no band shows up at the expected location after
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20 aberrant cells found anywhere in the body, it is
likely that an adult manmal, or even a juvenile, wll

w@20o6081248 sone cancer markers in its bl ood. ThRCT/US2006/002500

presence of sone cancer markers in a subject's bl ood
does not necessarily indicate th&d the subject has 25
cancer. Rather, the nunber, type, or conbination of
cancer markers is likely indicative of whether the

skiastodidsrLaneer .o Ahaa iy ebriet of B Cincer
mar kers, routine experinmentation conparing blood from

Sedladiion nRadelifal LMY ATS FRIRIAE erdt P XHowA band
%%e gneern 0 fﬁE&Hé& Eﬁ%lﬁhfé”ﬁ%ﬂdﬁ%@é?nggggﬁﬁf%%Fd

er pr of| es are d| cative canc
arsemg)tcorﬁwrt&mnall areg;hrtae;un.estumlmimwue telaekrelative

whet her hea é Lh-b%tgecézlﬁggi\ﬁel OE quggcgg/ OSlgfIPS%I?aCh

thf@{%aégﬁlééil%@ over the course of the
study shoul d reveal cancer marker profiles that are

i ndi ca}n% R 2 Ifgcrcﬁ@eidcmgwsaétyecé Owlgfé’I?SQQne

cancer ormati on may bpe used to QUI
preeveie |thee eastureslar eander gendesr tusingreP¢R Reduction

nos Pr.ot ocol s and. |.es Cancer e kers i
Ehaahee RERC Sl I bt Pt el i Tt TR
riRagh Hawesesy dikhidySiecd ithe @’md{mtl@rﬁlqﬁﬁ@duct
mar ker s fl be |dent|f|ed by PCR 10 analysis of a

Fan sheren Lol areing T Hegs | sReeetkic to

S %%k%"@”% 2 SRS G pEeaLeeion
fuprdchert, . PER@nadey/ sitse MBOR Rediartyi oreguif iyer t@dtoe balt €9

i ncl ude detection of fla ki n ons,, 15 all ow ng
Ex FANGFT HRRF ?%’Ealrg%c%’gptal%%n‘&cé urs“for up

R kfdve 2GR rRﬁMd qnasTé a;saif@naihéDQR:@ﬂpimé | &8¢ awSE1

region of nucleic acid located between the 5 and 3'
monmlsly Bee anis s Wb iriqor Stengidh 3o prdhew sdhf fepeel, genes

the \g é?ﬁéﬁf% e&0|%kzls also possible to sequence the

PCR Reduction products to determine which gene or genes

contain the cancer marker.
MicroArrays

In another embodiment, a microarray may be
constructed based on cancer markers. Cancer detection
reagents including these markers may be placed on the
microarray. These cancer detection reagents may be
different than those used in PCR methods. However, they
should be designed and used in conditions such that only
nucleic acids having the cancer marker may hybridize and
give a positive result. Microarray-based assays are also
very amenable to detection of flanking regions, allowing
identification of specific affected genes. Most
existing microarrays, such as those provided by

Affymetrix (California), may be used with the present
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acid strand becones available as a tenplate in the
next cycle. Al primers and PCR conditions are not

we@owalos4s ef f ecti ve at anplification, thus sonRCTUSRD&002500

new tenplates at a higher rate than other priners.
The 25 effect combined with the 86ility of new strands
to serve as tenplates results in significant

di fferences in the nunber of individual nucleic acid

Stvands dravi g ddweranpld fdped iseaqianee adien b fdetert sNPs
prinmers are used. This difference is related to
¥ 812 lan A PSR I M0 PSP 2eTH RHeHEY rugafat! « s Ny

f I I ail abl e
e B e e s S ea e ot T &

POTOUBROG6/iG32500 54 A nore accurate conpari son of
the nunbers of nRNA nol ecul es containing different

cancerlnmpekerisilam aibeeli mesary| ehvee bemid ashed
using a nodified. type of, PCR herein referred to as
THEROREF TS HRY. b\%iﬂifg“’tltﬁeéi S 0adt FGHS) cYmseRend to

RhcTBlS-o@ & R Iteth e sERRS I MBIy MK bl &sd&ifically,
hybri di ze wi'th the original tenplate nucleic ™acid,

bugeneradi daraeyr stards niaahdcetvasmgyatte gfraiededCRor

rQcess cause such strands contain sequences

BB 2. e U, A R St o PR, g o
1A cBeeauss , 0aet Forord gipaddi fiemyale dRdRideBCimhaye
serve _as a tenplate for the PCR reaction, differences
Pﬁoé’éﬁ‘?d'mft%ferex@fmﬂﬂief ff@rreﬁtor@aﬁi@éralc}@(deéliacﬁﬂqse’a‘ijé?ﬁ a
SORHROEC kL e RN Ol BTR Add UL A diifer? Lype
pronounced. Copy nunber “has much cl oser correlatio

witt caackeral ISnadihyer softhdmidgityale toeghpliatmwsmrdtay RERe to

educti on, Lymerizati ccurs until the | yner as
APLEnGRA St e GO0 G CHErR Ry, ST AT Tha, e
prbkaidedng end Afthgle 0T i crPaid?®fy mBRexR dd@dididl to one
ends vary somewhat in length, but nornmally all 20
cangeFafmarificthi 91 die @Y @@ Baseeyadts seqdieic

[ al Al f P ' b
B'f'ng:ti:eal %:ézleeﬁa forP %rﬁﬁlbeggorfe%caétrfgc%'} gr{sa%q_lss. ay DE

resolve ectrophoresi's on a single, but
Hybrid microarrays able to do multiple types of

assays on the same array are also possible. For example,
a single microarray may be able to both detect cancer
markers and determine the affected genes for those

markers.
Other Assays

In additional embodiments, other methods of nucleic
acid analysis may be used. For example, FACS bead-based
assays, such as those available for nucleic acid analysis
through Luminex (Texas) or Becton-Dickinson (New Jersey)
may be used to detect cancer markers and gene-identifying

flanking sequences.

Finally, peptide-based assays are also possible.

Because the cancer markers were identified through mRNA



10

15

20

25

30

slightly blurry band. One exanpl e PCR Reducti on
met hodol ogy is illustrated in FIGURE 7. 25 Al though

wa@pgpbiosizesmt i on of the cancer markers al one m BEI/UR®06/002500

useful in some enbodi nents of the invention, in the
PCR Reduction techni que descri bed7above the tailing
end all ows for easy gel -based detection that coul d not
be easily achieved using the small cancer detection

reagep s 30 @l M Gexpdctdierends mOsadeeEnaat ®eil obe
reagént sequence present in the sanple, then the
FEADReSSeh\aS ran tabvgprzant RiFRE iR banthefowas sy at maYiebe

e ct t t / .
S Shttr T SRR s orven fepag i
hantfadd g cianceral tedwst | ol I€agentbseneedteg Ayeed to
present, a blurry band is present. The i tensitgigé

telfﬁjsovbaﬁfﬂj’:?%‘i/ R MR PIRE R GHY ettt bnal FEP
tﬁ%‘fﬁ}é’&"@%éﬂﬁ%%ﬁﬂ%@dfé@ &) abd iSas: pUDgBRNgeu8brul, as

tenpl'ates 1 n the sanple contai ning each detection

ressgfe antsidipdiree . may threghldter sappti¢aiulens oldetveatment.
whi ch gene contains the particular cancer narker

sl e BCR Redutté®n and a gel al one, such information
can be determned 10 through further analysis of the

PCR Rerh&tdaicdy atinckers Fof thxanmmtesent athhtvéntbbn PRy be
using priners specific to different genes may be

PR RY WH AR PR RRIT IRt CHriEiict IO BRLRUSRIPRE
%%S(é;&re&% | QUL LA S GO A10] AUES: M bdird DU PARCEYpe of

ma t  transcription occurs for up 15 to several
fassined Rideparesgenthe wsafitl nn el wedday noaymebey be

ufficient. length ta.allo i fferent genes

of I 0. be
TR SHEGERS 11 e ol Ga° pobsi Y &bt LY ERedLEnit
RGR Red ugd Hedt RFesiECt s tor defer sifedb| ChKgesemay be
genes contain the cancer marker. 20 McroArrays In

St e i vt 10 AT eReFayhajedicatoretrided
ﬁﬁgﬁaﬂlﬁiﬂ% AR B EPT e s SRAGE p@rﬁ &Pt 5£3988LE1c

ese nmarkKers may ced on the
laboratory testing, hospital or clinic laboratory

testing, or physician’s office testing. Kits may require
specific additional equipment, such as a PCR cycler,

microarray reader, or FACS machine.

The present invention may also be supplied
commercially as a testing service. For example, a sample
may be provided to a commercial testing laboratory which
then uses appropriate cancer detection reagents and assay
to determine the cancer profile for the sample. The
results may then be returned to the entity providing the

sample.
Uses of Diagnostic Results

Diagnostic results may be used to direct the
treatment of a patient who appears to have cancer or to

be likely to develop cancer in a number of manners. The



10

15

20

25

30

m croarray. These cancer detection reagents may be 25
different than those used in PCR nethods. However,

wo bayg/oseioul d be desi gned and used i n conditi OPGT/BE82006/002500

that only nucleic acids having the cancer nmarker nay
hybridi ze and give a positive ré8ult.

M croarray-based assays are also very anenable to
detection of flanking regions, allowing 30

ipdenitddt eRly A JivRegddverdi{tetied gafaten®bsdsed on the
exi sting mcroarrays, such as those provided by

RHESARIGS O GallFusnimybeiohCanerr arkeRe @F csentain

48
NI HAAC Tt PP s e (YA i ererently
si@dn@eigetomnﬂm‘rm,tage pmif tileul drdeaarsef Lﬂ’reatsmemMymay be
cancer all in th se two categorie
PR S dfdram AT S o e Shfhgse
types of nlcroarrays may be provided that, roughly
cor r eSFGRFIFE tHeE S y‘dég“ﬁ?e LYW e fbed

Q- mezRes] fdied 136 ckﬁenﬂ%}?éf’&l yancgd rﬁ@{kﬁso include

mcroarray may be provided, for exanpl use in
@efrteirkmdys Jua i eemmgsemm’re&ramp dagfed ®Omi the amnatyiceh@h

f d
S W i S oo g S AT e

kizMe D gy mglaséwstpfcaeafbltdp havel Bodii € e & YPpecamter
cancer. Finally, a third ty ﬁﬁ;(ﬁ m croarray abl e to
Masherg FRSFHHE FEHEWT ect by bR

I { r-r
t al‘{%-r(%a%\ﬂg%ns-@ n%lé/cﬂﬂ trﬂé‘\t!‘ %1?)’1 rf)érk«)? Wlth the

to one cancer narker, or
adetldet] sspenidhani safs exit mhrgfmeg:eﬂdrs,a bmbrmst oﬁommber
mar.kers. Hybrid mcroarrays able to do nmultiple types
Gel says on the sanme array are al so possible. For

exanple 20 a single mcroarray nay be able to both
det ecBECANSS TG KrCem PdaEriRthe Rare s <t e"dh%eﬁ’l’é%sent

0k d 0S8, W l&@fs%nt()l@rth%s%ﬁ%éslﬂﬂy addi f i0Ra)scriptome,

enbodi nents, other nethods of nucléic
they represent cancer-specific targets for inducing

cancer cell death. For example, although some cancer
detection reagents may be translated into peptides
located primarily within the cell, some are embedded in
sequences that normally encode extracellular or membrane
proteins. Such sequences are readily known to the art
and are considered predictive of the likely cellular
location of a protein and portions of it. Accordingly,
particularly for proteins with extracellular regions,
administration of an antibody specific for a peptide
encoded by a cancer detection reagent is expected to
induce cell death. Because only cancer cells exhibit
these peptides, only cancer cells are targeted and killed
by the antibodies.

Antibodies used in conjunction with the present

invention may include monoclonal and polyclonal
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Bect on- Di cki nson (New Jersey) nmay be used to detect
cancer markers and gene-identifyifg flanking
sequences. 30 Finally, peptide-based assays are al so
possi bl e. Because the cancer markers were identified

t BheuabdTRNA W@n?@@ﬁé%g1%ﬁ%a%CT%H§?QQﬁ(Qg%égpﬁﬁ%%bodles

anal ysi s, it is expect ed that nost of enlw
e%ﬁde§§§dfagcéﬁ0@@érﬁaﬁgmﬁmﬁﬁemheréhéSe assays nmay be
rkers often found in

partic I sef yl. r. cancer

sur f acéllg?lgia ?Jlng %llnlgﬁ‘gué:ﬁng&rl @Wtﬂé’nr EERISPY oy Pe
t asbdakbowazeees sule iblkeyBakspbet e %ﬁrd&‘ﬂdts in the
Peptjde analysis using antibodies ma particul arly

u@@FBP Sa8f dfiENCARG FBUCES ray lhaeathapdr the present
a@ﬂbéﬁ@&bﬁns1hnSB%%aE%thlmeﬁkgsmﬁﬁ@;?ﬁrV' %%elh%ﬁtectlon

cancer markers of the present I nvent
dﬁeegeeusumaygbbltsrgéhedetblpxoda¢e|aml@@eeman@ﬁﬁect

det e tlo rea sui table for articul ar type of ,
2Eb85 L8P, BERAER EaRbekBpurorh EnBTous, cARyars detection
Iﬁéhgéﬁﬂ maytaﬁs&lbe psecotuthe1k hs@@ﬁlrﬁiuhhﬁlﬁf%tered
cancer marker profile for the subject. Kits may be 15

dE@l@néHbﬂQFtuyéthnmaﬁylﬁéseépmérsnedWb@lSﬁ@gﬁpmgﬁ tumors
a tic
a%%uﬂéog h@?@é?&ﬁEXﬁEgae?ﬁ?H tﬁggnﬁvgkyagghg o%yes not

ratory testin or ¢
teshtagn anypby3|caanes déﬁecelbﬁskeagenKlb&qm&ﬁce
[ c additi onal S prment, such as a PCR

orerBon3Pift: 5SrRS eoueredoboRRBAL iatR, RancTRe

pd@@@@t1bﬁveeageﬂtngéqaéﬁeegemégpehnsg tﬁeEEEfC'ally
as a testing service. For exa a sanple nay be

p@b@f@é@nteaae@oﬁﬁﬁﬁeraceléSttﬂngabmiéedrmowhuch
Deeyeee AP OBGLA £GRRLAE AELECLLEDS! SEHCL2 0 arry
qampéﬁfuﬂh&gﬁﬁﬁﬁttﬁeﬁﬁart@ﬁ@lbetﬁﬁbﬂén@Hatomhyenéﬂtbby
Fﬁeggé%ég u81ng conventional methods, but nevertheless
contain a cancer detection reagent sequence detectable
when diagnostic methods of the present invention are used
to create a cancer profile.

Thus, targeted cancer cell death may be accomplished
according to selected methods of the present invention
according to a three-step method. First, a cancer
profile may be created for the subject. Second, a
targeted cancer cell death agent may be created and
tested on the subject’s blood or other tissue sample.
Third, the agent may be administered to the subject to
cause targeted death of cancer cells in that subject.
This process may be accomplished in as little as three
weeks.

Continued monitoring may allow detection of the

disappearance of any cancer detection reagents in the
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may be used to direct the 30 treatnent of a patient
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cancer in a nunber of manners. The WO 2006/ 081248
PCT/ US2006/ 002500 58 patient magobe gi ven
preventative treatnent based on the presence of a
| ar ge nunber of cancer markers or certain
0 Hh
R v e h T SR A o e sty e
TBoaturesy dmgbhmﬁmaro@ohmumadinﬂem@em@ tantlke

narkers chan reat.nent jtself i ncl ude
gce]i‘er%g?%‘?ﬁ%ng c%c%%r%herapy. It may

%@g,lp]-_,@ ude antibody or antisense therapy based on
the particular cancer profile of the patient. The

pat | en%l S FANCEHiAY dBIKST S e bendibeded OcdedehoRstrate
antibodies to a cancer ‘narker specific epitope._ They
nepe @l Koo benhsdidngnt s d@ﬁ/eiﬂtfp e neher. rml*écsah@sl@hla@

will interf th the I h S f ncer
CRREECHRLe o]? V%F%%? o%e 1@11 I?g%u%%&tﬁié ganfégr
cteé&ﬁtlcgiég EROEHL Ss&d irliletHDé eémple@vtemt oﬁomew

absent in the healthy cell transcriptoneg, %/
rﬁﬁﬁxﬁﬁﬁﬂt(%ﬁﬁ%ﬂl%¥%%|@4%??%@EﬁﬁébYo?h?nﬁﬁE?ﬂb r&ahter

dﬁ{ éhéﬁrhef?rlﬁxéﬂ@ aé%£QQU§P SR8B; £A85€ion. However,
e I on reagents nm e translated into peptides 20
Itﬂwéeeobiprs}nfalllynvxthalmrt hehoeld, sonkighe efbbHeedresent

i n, sequences that nor ral encode extrace

%ﬁﬁpr%rd?%?ﬁ%01%ﬁ% %%ﬁd@%%%sc%?%g?%aﬁ?Pygﬁnmade in

tichd hepddd s 1 @nehiss @i RoRSs der gl Predacstyvesed she still
|t kely cellular location of a protein and portions_of

mbtamw di Hggt yor 25iphlar ceesuly whkhewbt dpRaTRhipg from
1L as;’ﬁz'c:':};é aarmcﬁ e@éc?;?é ' of adl | %ﬁﬁwﬂ of an anti body

a pep encode cancer detection

f%a&e}gciﬁ £, HLEELSY, oo OIS, &' L.geaLh- nB8EaYSEng

To accomplish these tests, two volunteers with phase

4 metastasized colon cancer were selected. These
volunteers are herein referred to as subject R and
subject H. Subject R is a female. Subject R provided a
9 mm, excised tumor for testing as well as a 60 mL
peripheral blood sample. Subject H is a male. Subject H
provided a 60 mL peripheral blood sample.

cDNA libraries were constructed from all samples. A
c¢DNA library was also constructed from a pool of random
tissue samples from healthy, cancer-free individuals.
This ¢DNA pool represents the normal, non-cancerous

sample in these Examples.

Example 2: Cancer Marker Sets

By comparing mRNA from cancer cells, as reported in

public databases, with normal human mRNA, also as
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nonocl onal and pol ycl onal WO 2006/ 081248
PCT/ US2006/ 002500 59 anti bodi es61non- human, hunan,
and humani zed anti bodies and any functional fragnents
thereof. Although a single cancer detection reagent
cdplddd) euGENESa ObrGehLePapUUCt S
|r1t#?tagsﬁgf%%gggg%ﬁ%ndu0|ng cancer cq$ Q%Eath gg t he
nguuerlpmagﬂamu1aumu@hﬂmaQﬁwﬁﬁmﬁ%ﬁt@aﬁ%¢¥$ph%ve been

cer etectinn rea
éﬁy <gffe é%ﬁ%é age %a%%fégg?%g ﬁ%ggﬁgﬁan
Qﬂﬁﬂ&&ﬂperBé&ﬁ&ﬁéIg§neféhnﬁnéa@mysaMpbebefpaanbenlaelys

useful if admnistered 10 to subject. with nultiple
(U] SECTERTRS U 51 S Shis dacertee furknpphrgaes

gthQﬁlfﬂgfénEQ§§% does Hotn &OBLAFBnaBYoeNE eaneer
ection reagent Ssequence. |ncorporating agents
tmmgk&sdlmcthmndatﬁbasamc©¢rr@b@b@$l%htheageﬁﬂcurrence in

sequences aIIo he e n
c%?l%c?%a%ggng?eﬁ l?h #g E%?éﬁg ned
apPERRLEESe AL © @@étd@uébaéés ﬁ@ughiylcagaeeﬁbndswwmth the
smal |l tunors that may not be detected usin

c&%&%n@m@nﬁxpﬁ%¥ﬁ@d§Ut%H? REGGREREY e38 WRRHapnCgRCET
nfﬁérd n reagent sequence detectable 20 when
agnostl ods of the present invention are used
to cregte a_cang r e u g Capcel-c68kh
deat h Q%ﬁ be %%%%%% ﬁ%bé b%%%o? ?%gatgggg e? te eGency
nebhodschf tibe Ofesenterngraninad.acrdddingnedly, the
three-step nmethod. First, a cancer 25 g rofile nﬁ% be o
cpégﬁﬁﬂtfbFV?HElgﬁbF§¥?a1§eEBﬁH manyy GRYELEdVRARCES 2T
e t oCLeaL8doaNdantest edTanst hearkers
% %%teéa%ﬁ g %gﬁg% e? t?gsueosangne Third, the
abeﬁé hagnbeankleiinbstedednt bhehs §vbgeenCVoofc9G§@rrence

tg% raff ggaéflocaggggeéxg%hhédln that subject.

Some colon cancer markers identified thus far that
are also good general cancer markers are provided in

TABLEs 1 and 2.

Example 3: Blood Sample Preparation

60 mL of peripheral blood was collected using a
standard IV phlebotomy needle in purple top a vacuum tube
containing EDTA. Tubes containing heparin may also be
suitable. The blood was then stored at 4°C until further
processing. Processing was completed as quickly as

poseible in order to lessen RNA degradation.

Total RNA wag isolated using a QIAamp RNA blood mini
kit. (Quiagen, California) The total yield of RNA was

approximately 60 ug.
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in the WD 2006/ 081248 PCT/ US2006/ 002500 60 subject as
wel | as the appearance of any neé2ones. The agent or
conbi nation of agents adm nistered to the subject may
t hen be changed accordingly. EXAMPLES 5 The foll ow ng
exanpl.e ' uder st SARS1 4 Cwere
enbodiLr?écn%eco"if&%we |nvatelgetC?on. Itkg]gclswcg%l d be ) ' .
eoiad ats by thosebfredgdnt | Ainhetzegen hatal hiornia)

technj ques di sc] osed in e exanpl es that 0
rXﬁﬁ%%ﬁﬁnaRQﬁﬁﬁﬁTﬁﬁ§?¥H%é@v%?ed VT %Fingéﬁ%%r%é? 14%

f et i 00 Weldq i i thee psasddre efatpbed nvention,

However, those of skill in the art should, in |ight

of th Ly 4SS 9SUES] 1 SPPEGCiAt eubdat coBBYining pre-
changggﬂ%gaqﬂéynadégin t he specific enbodi nents that

Bl gictedsechlantization vhrgents, | skehorssParggpe Blood

't without, d ting. th rit
G e o A S br b P TIAT nosaRBehe  ABdaCR8RE 2.5
Skbj 8L o Basksr pune I8d ackomploshd hbesellgstemaime stable

volunteers with phase_ 4 netastasized col on gancer
Vel ereen ceemperaFese LBl Bntd¥Fs aF@xHensi h“PEFefF&d

to j | | | 864 rB3db8idn as well
f%%%?%fygégfgcﬁgégg?%@igggbgg%%ﬁ%ngﬁgxgiged tunor for

t &St hage asndettias 6h60 sbmepiméphecahrBl aéiesakppred 1s
Subject His a male. Subject H provided a 60 nL
peP+pReraf - bl ood sanple. cDNA libraries were

constructed fromall _sanples, At.25 cDNA |ibrary was
aF§®mP%ﬁ<ﬁFuEFﬁWGF?nﬁQEEESELESE—lﬁﬁdon1 ti ssue sanpl es
from healthy, cancer-free individualg. Th%s cDNA pogl .
r epr es8vPsCahePEbNAEl J2henaBaREEVOISY LYnpPE MATEHESEYTe
E§gngge§ol§%@gple 2: Cancer Marker Sets

Synthesis scale: 200 nmol

Length: 17mer

Molecular Weight (Ammonium Salt): 5383.4
Exact Weight per OD (Ammonium Salt): 32.34
Nanomoles per OD (Ammonnium Salt): 6.12
Millimolar Extinction Coefficient: 163.35
Total ODs in This Tube: 20

Total Amount in pg: 646.76

Total Amount in nmoles: 122.44
Purification: Desalted

Melting Temperature (Celcius): 56.0

5' End: OH

3' End: OH



30 By conparing nRNA fromcancer cells, as reported in
publ i c databases, with normal human nRNA, al so as WO

wWQO®6/0821948 PCT/ US2006/ 002500 61 reported i NnPCHOSM®NG6/002500

10

15

20

25

30

dat abases, using a proprietary conputer program a
nunber of cancer markers have beep3 identified. These
cancer markers have been frequency ranked. Because
general |y each sanple of cancer cells 5 used for

repor tipeg idadiheMuld & Hafakase ‘é@a%}égit ek d e deEkrﬁzlfled

different patient, each occurrenc cancer
i A FARIE fbadiR durimsing donittte am s rietre: i fiedms

el oy “kﬁdeﬁ%t AEh e FAGIHOT or  Lsponds i th

t he 101pa L a ed future frequency at which a
c = cer markers have been

ranked based on frequenc¥ﬁ@ .or each type of cancer
exam nédFKd it iTRE ISy RS L Sy dSEHA YUy ERA ovRs esmsegeed

t Fabn R GRRGAN R KR Dvlgel T ‘E‘Q%étfﬂﬂfpd ' ec:Lf:Lcally,
mul tiple types of cancer. Thus, ers have "been

rén%@@cﬁaSEUTm#$uum§ Maﬁ¥GQM%Wu%ﬁ @hﬂucmuﬁremunal oxelnatd of

m.ned.. Some n-c mar.ker
ent“&’f %%gict%ﬁu aﬁélrlnfghgt éc'cg'l %@l géhéﬁlhl ia?‘rpc}%r
ﬁbﬁkéé& ama.argliéﬁdomma%% EABLE%l% Gk tbr AP iditained
Bl ood Sanpl e Preparation 60 nL of peripheral blood was

cBltl E€OPBY LEEPRF & ULSt &RFard MInplHeshottdR Heddl ©F 25 mM
pﬂb@hewﬁgpa@d%@puu%hku%%TAPQE&%?Ejn%ag.RQCQB#$§§Nfor 15

cont ai ni ng heparin nmay al So
wagnuhes stoléed °&t, ¢ﬁeunpﬂbcbdrbheucepﬁaaeasmmmute The

d Kl bl
oF BEF SR EBof RS Esﬁw Aot ika vas

i sol ated usin RNA blood mni kit. (Quiagen
Califoﬁnﬁ&?e?%grﬁﬁFaFgg kig JEnRNErRgerRQCA) was used for
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total RNA samples. A poly T primer was used. However, a
random primer may also be used. Random primers may be
particularly desirable if the cancer marker is located

far upstream of the polyT tail of an mRNA.

Approximately 10 uL of DNAase I digested RNA was
mixed with 1 pL of 10 mM dNTP and 1 uL of oligodT (0.5
pg/pL) primer. This RNA/primer mixture was incubated at

65 °C for 5 minutes, then placed on ice for 1 minute.

A reaction mixture was prepared containing 2 uL of
10X RT buffer, 4 puL of 25 mM MgCl,, 2 uL of 0.1 M DTT, and
1 uL of RNAase Out (Invitrogen, California). 9 uL of
reaction mixture was added to the RNA/primer mixture.

The total mixture was collected by centrifugation then
incubated at 42 °C for 2 minutes. 1 uL (50 units) of
Superscript III RT (Invitrogen, California) was then

added and the resulting mixture was incubated at 42 °C
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were not used in the present exanples. 5 Blood may
al so be collected in tubes contaigsing pre- aliquoted
stabilization reagents, such as Paxgene Bl ood RNA
tubes (Qui agen, California). Paxgene t ubes hoId 2.5
aed be I i -6

st aQJ l e nﬁ%ﬁlg%%teﬁ%%r%%r%% v% dayII axgene t ubes
adecibaspeni fitc &0l Y Cdéwirgnéd nioutesyent sRNA5 °C for 5
de atio well . as e i nduct,i on th sonet i nmes

BRSSP THOYEE BY CHlalEea Bkl dhE HRAGRHD was
f@blﬁgat@asbyn@eﬁxwﬂﬁﬁ aRrioper data as prOV|ded by the
manuf acturer 15 is as folloms Synt hesi s scal e: 200
nnol  keRghhy, 14, M&lﬁﬁﬁb%% Yeihght RN tPampie
5383. 4 Exac?ivelght per OD (Ammonium Salt): 32.34 2
Neasmi hestbpsedOoborARP minwreSalat) 376.°T2 t Ideigmsicer the
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general cancer markers identified in TABLE 2, P
PrRRRBEdafof orheast kebseadenti PCBI Resluckdion asaRtRon.

conditions are provided. Exanple 5: cDNA Synthesis
Example 7: PCR Reduction

PCR Reduction was used to amplify any cancer markers
in the cDNA. As explained above, PCR reduction gives a
more accurate picture of relative amounts of mRNA
carrying a cancer marker in the sample because it does
not result in products that can themselves become
templates for amplification. Rather, through use of only
one primer, only the original templates are available for

amplification throughout the reaction.

A PCR reaction mixture was created having a total
volume of 20 uL and containing 13.8 of pL DEPC-treated
water, 2 uL of 10X PCR buffer without Mg, 1 pL of 25 mM
MgClz, 0.5 puL of 10 mM dNTP mixture, 1 pL of 20 uM
antisense primer (cancer detection reagent), 1.5 ulL of
cDNA sample, and 0.2 puL of high fidelity 5 units/ upL Taq
DNA polymerase.

PCR was carried out in 35 cycles. First the PCR
reaction mixture was denatured at 94 °C for 5 minutes.
Then, each of the 35 cycles include 30 sec of
denaturation at 94 °C, 30 seconds of annealing at the

annealing temperature for the primer (annealing
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total volunme of 10 pL and containing 5 g of total

RNA, 1 L of |OX buffer and 1 L of gPNAase |I. This

m xture was nmai ntained 10 at roomtenperature for 15

m nutes, then 1 L of 25 nM ' EDTA was added. The EDTA
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PCR Results are provided in TABLE 5. As the table

shows, the markers identified are generally not present
in normal tissue. (The one that did appear in normal
tissue has been excluded from inclusion as a cancer
marker, although it remains possible that it is a cancer
marker that, due to gradual accumulation of somatic

mutations, was present in apparently healthy tissue.)

TABLE 5 shows the results of single priming RT-PCR
using the primers with the Apoptotic Sequences from TABLE
1, the three cancer samples, and a vascular wall healthy
control sample. A plus sign in TABLE 5 indicates a
sequence’s presence and a minus sign indicates a
sequence’s absence. Those sequences found in the healthy

control sample were discarded from the candidate
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13 - - + -

14 - + + +

15 - - - -

16 - + + +

17 - - + -

18 - - -

19 - . - "

20 - + -

21 - - - -

22 - - + -

23 - + - -

24 - - - -

25 - - + +

26 - + + +

27 - - - -

28 - - + -

29 - - - -

30 - + + +

31 - + + -

32 - - + +

33 - + + +

34 - - - -

35 - + + +

36 - - - -

37 - - + +




cancer detection reagents corresponding to cancer
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i +
58 + - + -
59 - - + +
60 - + + +
62 - - + -
63 - - - +
64 - - + -
65 - - - +
66 - + + +

TABLE 5 also indicate that analysis of blood
actually identifies more cancer markers than analysis of
tumor tissue. This is true when comparing blood and
tumors from different subjects and from the same subject.
This likely results from the presence of multiple tumors
in each subject. Different tumors have likely
accumulated different mutations over time. Tumor tissue
samples can only reveal the mutations in a single tumor.
However, the blood analysis techniques of the present
invention can reveal mutations from multiple tumors at
the same time so long as their cancer markers are present

in the blood.
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2006/ 0g4248, %SEEE§%Q8&hQQ%§%&S have been conducted to

assess: i) validity of cancer markers; ii) their
individuality; and iii) the ability to select them from a
superset for a random cancer subject based purely on
computational ranking. The latter characteristic is
significant because it i1s not currently practical to test
the tens of thousands of cancer markers from each
superset corresponding to the cancer type of the human

test samples.

TABLE 1 shows both strands of cancer detection
reagents used to test these samples (although only the
antisense strand was actually used). Cancer markers also
affect both strands of DNA in the a subject. As
described above, the cancer markers were filtered through
the healthy human transcriptome contained in databases
and neither stand appeared. This design constraint, and
the small size of the cancer detection reagents makes
them optimal for in-vitro in cDNA library diagnostics.
Consequently, a cancer detection reagent was created for

each cancer marker in TABLE 1.

FIGURE 8 shows the results from PCR Reduction using
the cancer detection reagents in TABLE 1 and the cDNA
from patient R’s tumor, patient H’s peripheral blood, and
random tissue from healthy non-cancerous subjects. The
healthy subject results are in lane 1, patient R results

are in lane 2, and patient H results are in lane 3.

The blurred bands exhibited in FIGURE 8 are caused
by the variations in the trailing end lengths. Because

of the absolute, cancer-if-present and healthy-if-absent

nature of the cancer detection reagents, the results were

interpreted as signal = cancer and no signal = healthy.
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- + + + TABLE 5 also indicate that analysis of bl ood

act ual | in:%rH' i HRIE Gane | ' .
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amABsH wrtesrdfr anmadiddde eyl tsiuly ectssalarsd framm e Issaiechy

subject. _This likely results Jr n1th%EPresence 0 ,

m$! i& d@fs o of the gels. (Other than cancer detection
reagent 58, which, as described above, has now been

excluded.)

Patient R and patient H exhibited common markers, as
was expected given that both suffered from colon cancer.
However, some variation was present in their cancer
marker profiles as was also expected between different
individuals. This reveals the individuality in the

cancer marker profiles of the two subjects.

Finally, TABLE 1 includes only the highest ranked
markers from the colon cancer superset. As FIGURE 8
demonstrates, computational occurrences of cancer markers
in specific types of cancer cell lines presents a viable
ranking method for reducing the amount of in-vitro
testing required to establish individual cancer marker

profiles for actual human subjects.

FIGURE 8 shows a varied degree of band intensity for
different cancer detection reagents. Because PCR
Reduction was used to in the assays, this amplitude is a
good reflection of the number of mRNA transcripts
containing each of the cancer markers present in the
relevant sampleg. This information may be helpful in
determining applicable targets for diagnostic and

therapeutic purposes.

For clarity, TABLE 5 presents a tabular listing of
the results in FIGURE 8. TABLE 5 and FIGURE 8 show that
PCR Reduction assays using the 59 cancer detection
reagents of TABLE 1 are sensitive enough to detect their
representative cancer markers in metastasized cancer

cells from blood samples. This sensitivity may results
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single tunor. 10 However, the bl ood anal ysis

techni ques of the present inventign can reveal

mutations fromnultiple tunors at the sane tine so

long as their cancer markers are present in the

bl 6/ 68 T

i 3 FEP A T, Sl SN A o S MR caoer

v alairdietnys , ofarchntdars ninrhemy iirgtarss, douh A dmnacbcbd ysample

and iii) .t ilit S ecttemfroma super set
FoR BRER R S SRS ieng gor tissue
CRERiHI1ald Al Ipakidd tonf%dlqtﬂt%rté: Q%[rﬁf‘éﬁf é@ﬂ&d%?y
significant because it is not currently practical to
t élyitie .t ens of thousands of cancer markers from
each superset corresponding to the cancer type of the
human Ceesters aigiess.ick) rBABlchtE sifovlmd)qmeﬁmarﬁdsvmuon
cancer dete e used to t t hes npl es
(A ORIy CIRe AR <o S e MY s G (i 2
U@L usGaRC elo BRITIRIS c@l&% adredp &@ﬂcﬁtﬁxﬁd&%‘s of filNAas

in the a subject. As descr'i bed above t he cancer

sheaie thiat dhey aamcaIgHets atiemhagagantfuman detect
t%%%%%&l R Oglh&la'éé qd %ﬂ%&ﬂ%ﬁcﬁa tﬁ-{‘dc e'h{ h&lq. go,

stand appeare eS| gn con e Sal
Sione ozblﬂldeec@m R @®eiduat oengests Mkes turesr tissue
opt i for_ in- tr0|n l'ibr ydlag tics

CSRYE @eﬁﬂdya Plogs? i%Bh S Ribisaiq show

famn %Qlc%e@eeame&ardfercaﬂae%%%kﬂeréllw%%é SO,  In

the.results from PCR Reduction using the cancer
déﬁ@@bu@myr@a@eﬁﬂsnwﬁkE#B@EOflé@dﬁwwel@UN&SSuenﬁample

b
PSR 03, R BB R B PR g W

AoN- cancerous su
25hleealltslejaesebm@ate Ip&sjﬂltl& dree adtu=Aans h pa:a:t:ﬁﬂra Rr the

results are in lane 2, and patient Hresults are in

| Sg89de, biopsied tumor, and not the subject’s cancer in
general. This can be seen somewhat in TABLE 5 which
shows an increased number of mutations from the blood
sample of patient H versus the tissue sample of patient

R.

However, to more clearly show the superiority of
blood samples over tissue samples, a side by side PCR
Reduction assay was conducted using both types of samples
from the same cancer subject. The results of this assay
for samples from patient R are shown in TABLE 5.
Substantially more cancer detection reagents yielded
positive results for the blood sample than for the tissue
sample alone for patient R. Further, the tissue sample
was obtained in March, 2004 and the blood sample was
obtained in December, 2004. In the interim the subject

underwent extensive cancer therapies. The high number of
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heal t hy-if-absent 30 nature of the cancer detection
reagents, the results were interpgqeted as signal =
cancer and no signal = healthy. WO 2006/ 081248
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testing required to establish individual cancer marker
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contain single stranded DNA from either strand of the
oligos listed in TABLE 1. Blood samples may then be
applied to the microarray and the microarray read using
known methods to reveal which cancer markers are
exhibited by a particular subject’s tumors. To affirm
the viability of this approach, blood samples may be
compared with tumor samples to see if an increased number
of cancer markers are observed in the blood samples, as
expected. Additionally, results may be compared with
those obtained using PCR. It is expected that the
results using a microarray should be identical or nearly
identical, with any differences explainable by differing

sensitivities of the methods.

In particular, microarrays may be created using the
standard procedures of microarray manufacturers such as

Affymetrix (California).
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6. The cancer detection reagent set of Claim 4,

comprising cancer detection reagents corresponding to at

least 100 colon cancer markers.

7. A cancer detection reagent set comprising
cancer detection reagents corresponding to at least 10

lung cancer markers.

8. The cancer detection reagent set of Claim 7,
comprising cancer detection reagents corresponding to at

least 50 lung cancer markers.

9. The cancer detection reagent set of Claim 7,
comprising cancer detection reagents corresponding to at

least 100 lung cancer markers.
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and its advantages have been described in detail, it
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degaceironatesfaon sergemhs icinngspeamttery det edt ilmast 10

r t orresponpding to at least 10 general cancer
A b0

g cancer detection reagent set of

Caim c rising.c er_.detection reagents ,

corr esé&ﬁdi g[gpet gaéltC%rI %&e%o&eﬁ&aﬁe% HarK ' 10,

3 cotipe 1 @amee lc agRieaC e dtaFe HeatRint® FrdidBpbnding to at

conpri sing _cancer detection reagents corresponding to

ateasl PEadympho cgEseramegkeEs- markers. 4. A cancer

detecti on reagent set conprising cancer detection

r eagentl® -coilihes gamdieny ded eatt ilomagteap@ntc sledn afartlerim 10,
I ..o. The cancer det.ection reagent set of ai

At ey, FaRe Rk s B b T eagamie srondint To ac

COeaesPe0di Ngmph ahnckeasla%@reql on cancer markers. 6.
The cancer detection reagent set of C aim4,

conpri $ang aareeketetieebicen Jneaaabies tC AtesRAMING 1P
at least 100 col on cancer markers. 20 7. A cancer
dEPBERIFOASLEaFARN FERIEHPr COrHgSPORdday dat @dt ileast 10

rg@%ggkscggk%ESQQQQEQg to at least 10 1ung cancer
markers. 8.

e cancer ‘detection reagent set of Claim
7 14. The cancer detection reagent set of Claim 13,
comprising cancer detection reagents corresponding to at

least 50 breast cancer markers.

15. The cancer detection reagent set of Claim 13,
comprising cancer detection reagents corresponding to at

least 100 breast cancer markers.

16. A cancer detection reagent set comprising at

least 50 of cancer markers 3 and 55-66.

17. A microarray comprising at least 50 cancer
detection reagents, each operable to detect the presence

of a cancer marker in a sample.

18. The microarray of Claim 17, wherein the cancer

markers comprise general cancer markers.

19. The microarray of Claim 17, wherein the cancer

markers comprise colon cancer markers.

20. The microarray of Claim 17, wherein the cancer

markers comprise lung cancer markers.



conprising cancer detection reagents corresponding to
at 25 least 50 lung cancer markers. 9. The cancer
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detection reagents corresponding to at |east 100 |ung
cancer markers. WD 2006/ 081248 PCT$US2006/ 002500 74
10. A cancer detection reagent set conprising cancer
detection reagents corresponding to at least 10 |ynph

cancer 2mar kahe mibroHigsgarcecl1daieats OHAage Nt ielcancer
of C%gin110, 5 conprising cancer detection reagents

cBPrEEFEn oMY S atl YPSa SRISE T idgfkedsncer mar ker s.

12. The cancer detection reagent set of C aim 10,

conpri $Png d&Sc & cFepgEryoRtr €dgdm 3 7comhesmdmditite tancer
a t ; er rkers. .10 13. A cancer
d@?g%??%nc%ﬁ%ﬁg%%pgg%%%%ngﬁggﬁﬁgHm%&ﬁ%@? det ecti on

r eagen corr ondi.ng to_at .l eas 0 reast cancer
narkerg§'14% %%g %&%C%PmﬁgﬁgépﬁbﬁkrégéggtSQePQEiﬁ§Q§Qn
18rimeespr esichg coanegbotah @gt i-en af eagertsS marker and
corres gnding to at 15 |l east 50 breast cancer .
naPEEPE.81§P fREeCintbe BeeEENrEn Ofeageaticeat neirkgmiim a

13amptanprisi ng cancer detection reagents
corresponding to at |east 100 breast cancer markers.

16. A gancerpdetepti a . set, conprising,at 20
| east 50'of&ggn%§% #ggké?sgiggﬁdEES-gggrf?p he' cancer
ningrbarsagorpmpekespegeatll eaaterOmaaRees . detection

reagents, each operable to detect the presence of a

cancer2gar kghei PCR RaBPbE. c18imThe, MyBEeaR hayYhef Ghaieh
17, wherein the cancer 25 markers conprise genera

CHRERPT HafRBPE1S€9COTRE ARBFBH! Maykersd ai m 17,
wherei n the cancer markers conprise colon cancer
mar ker36 - 20ThehBCHi kibapPfaflaimCRai nwh@rewhetbenceheer

CRAFRErs comprise lung cancer markers.

27. The PCR kit of Claim 23, wherein the cancer

markers comprise lymph cancer markers.

28. The PCR kit of Claim 23, wherein the cancer

markers comprise breast cancer markers.

29. A method of detecting a cancer marker in a

sample comprising:
extracting mRNA from the sample;
creating cDNA from the mRNA;

performing at least 10 separate PCR reduction
reactions using the cDNA as a template and at least 10
different single primers, with a different single primer

in each separate PCR reduction reaction; and

analyzing the product of each of the 10 separate PCR
reduction reactions to determine the presence or absence

of primer-amplified DNA molecules, where presence of



mar kers conprise lung cancer markers. WO 2006/ 081248
PCT/ US2006/ 002500 75 21. The m croarray of Claim 17,

wob@cesn4g he cancer nmarkers conprise | ynph caPCEDS2006/002500
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markers. 22. The microarray of Claim17, wherein the
cancer nmarkers conprise breast dancer markers. 5 23.
A PCR kit conprising at |east 50 antisense priners,
each corresponding to a cancer nmarker and operable to

Czéﬁil%sétrl PESENGNOfm LANCES IRI&SF PIR areG@dPlén
4. The kit of Caim?23, wherein the cancer 10

reEEETioT cirpti art epe ridie) DISERIGS R} ker@anost MREKEOR
kit of Claim23, wherein the cancer narkers conprise
col on wissneein neik el & . d 26 e TRt F@RIEIKIQ pfiges ng23) have an

wherein the cancer markers r|

M Edd B e e IR TR o0 4 W00 FARERE comcer
. markers conprise |ynph cancer markers. 28. The

PCR kit of Claim?23, wherein the cancer markers

Conpri-fe, breastnCancer o feFkel® 2429 wheret figd Shmple
detectling a cancer nmarker in a 20 sanpl e conpri sing:

ecamact ey peNpleom thkosdnpl e; creating cDNA from
the nRNA; performng at | east 10 separate PCR
reduction Tieaatéidnsd ust nglaire ZDNAVBeralin ebipe atemphd
at | east 10 25 different single priners, with a
FITRITEFRS FhFee prlner in each separate PCR reductlon

t d t duct of
Capar d6: o AR R (BT o 1 EETRE BhnFHE PREPLS

‘% SOl o BDSEOEL o1 PRAVER V%f@ﬁ%éﬁé@ﬂ NAcer.
cul es, where presence of 2006/ 081248

PCT/ USP006/ B02500 38 G5 G55 5TPb | el b EDhESUbesg

in any PCR Teduction
performing at least 50 different PCR reduction reactions

using at least 50 different single primers.

34. The method of Claim 29, further comprising
performing at least 100 different PCR reduction reactions

using at least 100 different single primers.

35. The method of Claim 29, wherein the single

primers comprise 5' primers.

36. The method of Claim 29, wherein the single

primers comprise 3’ primers.

37. The method of Claim 29, wherein any DNA
molecules produced by the PCR reduction reactions have a

length of between 100 and 500 base pairs.

38. The method of Claim 29, wherein analysis
comprises electrophoresis of the samples on an a agarose
gel followed by visual detection of DNA bands of
appropriate lengths to be PCR reduction products.

39. The method of Claim 29, wherein analysis

comprises:



10

15

20

25

reaction indicates the presence of a cancer marker;
wherein the 10 different single priners each have an

W@nitsegnde sequence corresponding to a differ ePCT/US200€002500

5 marker. 30. The nethod of Cl aim 29, where the sanple
conpri ses peripheral blood. 31. The nethod of C aim
29, wherein the sanple conprises tissue. 10 32. The
nmet hod of Claim 29, wherein the sanple conprises a

cancerpuwd i dmMiidty of GNICefoldFKess 133. tHd e rddlees of
GAaim?29, further conprising performng at |east 50

FFFEEMT PER dfifctieshiGtdsdti 3¢ using at | east 50

different single priners. 15 34. The nmethod of Claim

29, fFavEndsighrihg MR malisrriary at | east 100

di fferent PCR reduction reactions wusing at |east 100

di f f erdént éﬂhﬂglﬂ@etmddwmfs C3Em Bfe st oftic aﬂ;eqlz@;ce of

508 Thd NeReSolE BB TR B e Bk end cancer

pEidd@rs iGoMpdas=B' priners. 37. The nethod of Claim
29, wherein any DNA nol ecul es produced by the PCR

reductgnon rerchiditodde @ ainengt h Rfrdeimesind00s ang.
500 basefpal rs. 25 38. The nethod of Caim29, wherein
anal yFer faranpy daxrtdlext gemshdledsiod igh tB{R et iekonm on

B %%?urc%sﬂr o 2 RARE, R U 1l i Fodthe o
prrodeetss. t3% dJilff aretrhodienfesClial mhA%h wWhey etahenal silser

30 c nprlses WO 2006/ 081248 PCT/ US2006/ 002500 77
CcdAGTes DNA iASEEdredhioh RHE D ARG Lperable to

raqs_w 'd%@;efﬁrﬁ'ﬁa@%rf e%@é@%n ML RPN he%p%ether
nmol ecul es. 40. The nethod of Caim 29, “wherein
sbguenceeyf marker is located in each of the at least two

genes; and

determining whether the cancer marker is located in

each of the at least two genes.

42. The method of Claim 29, wherein the 10
different single primers each have an antisense seguence

corresponding to a different general cancer marker.

43. The method of Claim 29, wherein the 10
different single primers each have an antisense sequence

corresponding to a different colon cancer marker.

44. The method of Claim 29, wherein the 10
different single primers each have an antisense sequence
corresponding to a different colon cancer marker selected

from the group consisting of markers 3 and 5-66.

45. The method of Claim 29, wherein the 10
different single primers each have an antisense sequence

corresponding to a different lung cancer marker.
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PCR reactions on each PCR reduction product using
primers corresponding to 10 at |ea&t two different

genes in which the cancer marker nay be | ocated,

wherein the priners are operable to allow

det er mygat i e ha2BBACBE e RERBY Ogicl e i¢f tihetRer

the cancer marker is located in each of the at | east

t A6 Lfgaras; singlespddmensi siacy havehen e icameer sequence

rker is_l.qcat in..each of the at |east two.genes.
e Tt
single,pri S ea av anti sense sequence
correségndrﬁ@et8egg85fpgrgﬁ?l@eﬁ r al"EAf Qrtﬁﬁ%Qé%. 20
43irfbechkt Bodg0t Bhamerddecavhehaie bhe ahR i sdifde’Rifuence
single priners each have an anti sense sequence
cBPFESHBRBFAHTt §CaadPiféesrntc birenstareacemmeake 4.

The nethod of Claim?29, wherein the 10 different
si ngl e4Bri nEhe wathoHavé Shaamt R9enfersbguenosprdsing

di dif t .
SOFeEE R SahRal BrshS cBrer s g o iR RERS, aigrein
5th6. c4hcethramkebogrofiCeal Ab29dewhengormblRe oh0 indicating

"different single priners each have an anti sense

sEffeREESCRERr e pBREPRESt 8LacanfrEr BREkEERg iBakder sample.
marker. \WD 2006/ 081248 PCT/ US2006/ 002500 78 46. The
met hod48f CPalMAfhod efiefletrcthaglgangetf spakersi gl @

PL g an anti sense sequence correspondi ng
t%égﬁgéfggﬁ ﬁ?§¥§ ph cancer marker. 47. The nethod of

Claim?2 in_.the 10 5.different singl rimer
eagknkégglﬁﬁ$é§{?§gﬁgg E&&ﬁskseacé Frgéﬁgngpﬁggﬁgp ei
di fferent breas% cancei narkfrﬁ 48. . The net hod of

Ol ai mB4SCTUFt WP COMBLESTHELCIFeaFiAg ShcanEarTRATKSY

PRETihEe ORAtRhe1880DLES, opBBEBIE to detect and distinguish
at least 10 corresponding cancer markers under conditions
sufficient to allow detectable and specific binding of
sample nucleic acids to complementary DNA molecules of

the microarray; and

detecting binding of sample nucleic acids to the

microarray,

wherein binding of sample nucleic acids to a DNA
molecule on the microarray indicates the presence of a
cancer marker corresponding to that DNA molecule in the

sample.

50. The method of Claim 49, wherein the sample

nucleic acids comprise mRNA.

51. The method of Claim 49, wherein the sample
nucleic acids comprise cDNA created from mRNA present in

the sample.
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the cancer marker profile includes informtion
i ndicating 10 the presence or absence of cancer

woreookesr48 n t he sanple. 49. A nethod of det ece@TyS2006/002500

cancer markers in a sanple conprising: isolating
sanpl e nucleic acids fromthe safmple; placing the
sanple nucleic acids on a mcroarray 15 having DNA
nol ecul es operable to detect and distinguish at | east

10 corg£spopei NE-OANS &I F BT 48k 4 9N0RE-€9Rei EbRBBising the
sufficient to allow detectable and specific binding of
sEiptaR Ry diav g dNA ongiepllermRe e oA Fo| @bet dageish

I IS e AL AN S0 Wil gg, of sarel

I ray, €l n’ bi ndi ng of
sanpl e_nucleic aci.ds.to_a lecule on the . .
m croattay THdi TSRS (e %ﬁ%’s'm%n{% ofuléteh%ﬁn%%rpp%%:k%? the
GO &-2SPOR) NEa$-Ond Nain DY e@h BSdl| Spdrabhe t@5d588Dhguish
50. The nethod of C aim 49, wherein the sanple

raic] dasaci 4e eormrIRAndid\ CHICCTHRARERFHDd of Caim
49, wherein the sanple nucleic acids conprise cDNA
cr eat ezt f r dinerRMACpp@ seint Clanim 309 t hEusiipgt ecomprising the

2006/ 081248 PCT/ US /1002500, 79 52.. The . ;
L HR ST BT CMbr oI Te PP L, Py angEi futon
s redesyl B8 Wipesiabtiee t@albst i mgtkshs atel tashtéa.
correspondi ng cancer markers. 53. The nethod of C aim

49, fugd herTOMREL St N€Labm N 8 O & By i Aavh8gcBhber
nol ecul es operable to distinguish at |east 100

o spo nadmig ted caeneigr k epancey. mFpEeHBt hod of O ai m

49, further conprising the microarray having DNA

mol ecB@. opErabhethod dbEtChyimsh, t eeyehvsthe aaheAr

t he cancer nmarkers e Iocatglg. alzgké_’:?s The nmet hod of
AEKTTD, CARRT PR TR aneerr nhtkeFE~ conpri se general
CancerS??rK%ﬂg'method of Claim 49, wherein the cancer
markers are selected from the group consisting of cancer

markers 3 and 5-66.

58. The method of Claim 49, wherein the cancer

markers comprise lung cancer markers.

59. The method of Claim 49, wherein the cancer

markers comprise lymph cancer markers.

60. The method of Claim 49, wherein the cancer

markers comprise breast cancer markers.

61. The method of Claim 49, wherein the sample

comprises peripheral blood.

62. The method of Claim 49, wherein the sample

comprises tissue.

63. The method of Claim 49, further comprising
creating a cancer marker profile of the sample, wherein
the cancer marker profile includes information indicating

the presence or absence of cancer markers in the sample.



10

15

20

25

56. The nethod of C aim 49, wherein the cancer
mar kers conpri se colon cancer markers. 57. The net hod

wO@RooGhsi2us 49, wherein the cancer 15 markers arBCT/US2006/002500

selected fromthe group consisting of cancer markers
3 and 5-66. 58. The nethod of Cl 8)m 49, wherein the
cancer markers conprise |ung cancer markers. 59. The
nmet hod of Claim 49, wherein the cancer 20 markers

conprige, | ARkt &8 F MBI 116 cafteereinog ofb{det m
49, wherein the cancer markers conprise breast cancer
remkarissitél: The net hod of C aim 49, wherein the
sanpl e conprises peripheral blood. 25 62. The nethod
of O aibhatiyingher esample famltdie cotpiecses tissue. 63.
The nethod of C aim49, further conprising creating a
cancerdgtmrdeingpridié |mrafertde sambbssnaheriat idmst 10

SR PSS O AR ARG e Rk er e (et ter
i€ e WIZORE! W 8lrd & 4 MRREE 0 G2E001 1 801 8dludes

net hod of di agnosing cancer in a subject conprisin

. diagnosi ng g
ctfnimmatg en shplea g thee RUAfeRIe etRIFREC PR cancer
Q%aqggenxc Y &pge . of at lgast 10 5 cancer markers in
t 1

e sanple to create a cancer marker profile, wherein

the cancer marker profile | | udes jnf o) .
i ndi cé{]‘?q?]egmi”ﬁélrﬁ’es Hee ot ac%eencgaen% rcrgén%géf ?E%e%%’

iwhddiee s Whedubpack deieraamigry, based on the cancer
mar ker profile, 10 whether the subject has cancer.

65. Thes nethpd - K@i o 6 a Whes£] Nwiidee SRAMPhE sample
conprises peripheral blood. 66. The nethod of C aim
mpaticres roeiokempl doleethpri ses tunor tissue.

66. The method of Claim 64, wherein the sample

comprises tumor tissue.

67. The method of Claim 64, wherein the subject is

a human.

68. The method of Claim 64, wherein detecting

comprises performing PCR reduction on the sample.

69. The method of Claim 64, wherein detecting

comprises performing a microarray analysis of the sample.

70. The method of Claim 64, further comprising

detecting at least 50 cancer markers.

71. The method of Claim 64, further comprising

detecting at least 100 cancer markers.

72. The method of Claim 64, wherein the cancer

markers comprise general cancer markers.

73. The method of Claim 64, wherein the cancer

markers comprise colon cancer markers.
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a human. 68. The nethod of C aim 64, wherein detecting
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The nethod of C aim 64, wherein detecting 20 conprises
performng a nmicroarray anal ysis8f the sanple. 70.
The nmethod of Claim64, further conprising detecting
at least 50 cancer markers. 71. The nethod of Cl aim

64, furd herrCOmUd1sdd b dELLGH | 6y, athérash 1RO cancer
mar kers. 25 72. The nethod of C aim 64, wherein the

cenderrs rark evel eongd | BeoTy Hee AT REN P s kbpg oFzcancer
The .net h of 9%9%3164, wherein the cancer markers
SHHITS SR ToT8h Tahler narkers. WD 2006/ 081248

PCT/ US2006/ 002500 . 81 74. _The ho iy 6

wher ei TP t heTq}%rfE%t?ho kTP ggzisél‘g%%{e%%?%gnét gneer
%&M&f@r@&ﬁéf% of uS@NE&ice Nankeksrd. and 5-66. 75.
The nmet hod of Claim 64, wherein the cancer 5 markers

conprisg | Ufige CADERSA "B KeT Sim 764, iiee pBLAOEhE! c&haem
64, wherein the cancer markers conprise |ynph cancer

meaKleess Jampihee nbyhpll ©#nCPai RRBASTRherein the
cancer markers conprise breast cancer markers. 10 78
The netrhod The Chathoddofih@tein 6ét evhenehly thRefRBFET

th bj ect h ' [ th nmb
P EaReb SHEPRLPS DT SEh CRRCERaTeaRblE: 70 The |

nmet hod of O ai m 64, erein determ ning. ether .th
subjec?BhasTQ%n@%FhQ%ﬂﬁFi§£§1§n§ﬁyYﬁﬁ§g§ﬁgge&§rmlklgg

i ' c pBRker sapEeseRbmpRikbe saBERkeind0the
Tﬂggﬁ%%%ogﬁgfggFgéﬁ164, mhgrein diggnésis inc#ﬁdes

i nitbat df aganses. mgTkeTAePHeERBE bR Ehai FPBRLSwher ei n

the diagnosis forns part of routine nedical o
screenvag. The method of Claim 64, wherein determining

whether the subject has cancer comprises analyzing the

identity of cancer markers present in the sample.

80. The method of Claim 64, wherein diagnosis

includes initial diagnosis.

81. The method of Claim 64, wherein the diagnosis

forms part of routine medical screening.

82. The method of Claim 64, wherein the subject is

suspected of having a particular type of

83. The method of Claim 64, further comprising
providing a prognosis for a patient having cancer based

on the cancer marker profile.

84. The method of Claim 64, further comprising
recommending treatment for a patient having cancer based

on the cancer marker profile.

85. The method of Claim 64, further comprising
monitoring treatment of a patient having cancer based on

the cancer marker profile.



20 82. The nmethod of C aim 64, wherein the subject is
suspected of having a particular type of 83. The
woredohosii2ze8 Cl ai m 64, further conprising proviBCTHYSA06/002500
prognosis for a patient having cancer based on the
cancer marker profile. 25 84. Th&2nethod of C ai m 64,
further conprising recomending treatnent for a
pati ent having cancer based on the cancer marker
profilgs. 85thd heetddostE of 13 midn S4fuftiiéhetomprising
conprising nonitoring treatnment_of a patient hayin
R INGE de P aee Y HRR s e&rm#&rm&%f% | @Fewug
DB12ABPCTAISE006/ 002800 - B2ciBhngdbey HELHYe2T in the
alm 64, further conprising conparing the cancer
martgerctprofile with a previous cancer marker profile
to detect changes in cancer in the subject.



