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APPLI CATI ONS [0001] This application clains the
benefit of U S Serial No. 601653,117, filed February
16, 2005. 10 TECHNI CAL FI ELD [0002] The present
invention relates to | eukem a di agnostic and
prognostic genes and net hods of using the same for

t he di agnosis, prognosis, and selection of treatnent
of AML or other types of |eukem a. BACKGROUND 15
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However, the MDR phenotype fails to account for all cases found to be gemtuzumab




response to therapy. [0006] It is an object of the
present invention to identify | eukem a prognostic
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clinical outcone of |eukenm a 15 patients who undergo

an anti-cancer therapy. [0007] It is a further object

of the present invention to provide a nethod for
REE&HnSEinNgsigtast. I Whilé@perotizaa ik offgamidie ekigbitaa m/braﬂﬁ safigy

well as a net hod for selectln a trﬁ)ﬁ? ﬁ% I
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L or other tissues of Ieu&; atlents
QIHn

oxpReToUSIsharomsdistve PP@P@ﬁtofé%kﬁWm

gga i,Gul stic genes include
d&ﬁﬁg Sg@e E?é@?ﬁ%%c eve%gpln PBMCs or ot her
tjoeeres of Ik eyekﬁmhar patitefitle mewent mmcnteinetb @uovidle mmethod for

clinical outc mes of t ati.ents

PG + S GSteams OlGroMhI PR B BeT Fapfisthed g fling
3 trJa?x*ﬂleﬁ't ﬁ’ﬂ ?T&Qkﬁlaspa%ﬁﬂt Rk 6n ﬁharﬁac&éeh@h?@énagms
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d | |
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en S sSult or the invention |nclude at | east a

f appélbatgm'neclﬂdb doit ext 1ot timitgd 9, a8y g@mﬁébatarﬁjdléfelé?@éléwd expressed
ene from
ot ERR RO PIge ey P60 ot ottt 3t sFs TR patents

peri pheral blood nononuclear cells in patients
predi cted to have




a less desirable clinical outcome in response to the
treatnment. Exenplary first class genes are shown in

wadaiwbes3and Tabl e 3. The second cl ass i ncl udeRCTES®E6/005855
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havi ng hi gher expression levels in peripheral blood
nononucl ear cells in patients predicted to have a
nore desirable clinical outconme in response to the
tywigalifefint cldeAlRAfeomEs. SHepaticulad, prgnodivarnay Bckide \wendsn

Table 2 and 4. In one enbodi nent, thF gkrsl ene is
suhase expressiohievelp P BMfcprioher §sish ot lgukamiagalients atee g

fr e L C '
PRI  finbARLlo R 08 R CEASAD SR st
zshoemfin Tatde 1pTableRnT24 3, Pape # dEable aashdables. 3y “clinical
forkhead box OBA, T cell receptor al pha.locys and
TGRS, Qe BRER S e FREBEHR FErBet CHUIS R 305 gy Fesponse
ngn%n%kéﬁggﬂgmggﬂe is selected fromthe group
consisting of netallothionein, fatty acid desaturase
1008 unchaFlecpresent Bxyenfénds switablesion pefigngsis of any leukemias,
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which is a nunerical threshqld. [[0Q14] In sone
ctAmaisiing ol an antiheDad pRdRPdys 2 ﬂ@Oébé@B CXtFHIBRE] HFeTtEgumab

b estivehi i i leS8dEXRNg. 1A
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epaatiplle, extinglayttehoesenbinvigionseay bousad sepredidhe response to a
possi bility of . de ment of yeno-occl usive di sease
(8RB ZIEaDy gﬁWﬂ“%%%éﬁ%@P&@”ﬁﬁHé?aﬁﬁ predictive of VOD
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i mvemstosuindude @ lpastaifiest gepesalcsid fem avios, class gpd g eqopd gene
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bt IsesidesiaAble sliscaboyieame By regponseip; the) tregteenk 3@%@, Iy AHef class

g%gneg MﬁBW@n Thfle 46RE BIR £ sfl#e_os"%ccﬁ{d)%és%élﬁdég%%ng having
re reference expression profiles, erein the gene

ekighessprssipn ddfvielsan perdplicha bbovel mononuolear cedlf én patizats predicted

expression profi|es. contain expression patterns, of. one

i TG 8 mogs Desuisble Qingahaaiege H et Brita epimment. ExEiifary
p?e}[c?ﬂch@lﬁﬁl oelbOod s LD 268U $n oRNEMbINIRERY, FheliSt gene is
difference or simlarity between the ggne expr essi on
pseddctddefram d ablec3 anvkthg Gecond igonais selteted from Eade éssi on

LA | Sl Ao Bt et aE deul 4F

PERLD bEns@dtink Ve B8R Firder Pioken 2 PT,PEPRK trisPEIES, Miithddd box
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SRR P e BUE) APEALiIB oA AL Aty DR o2l 1

€rencé expressi
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expression profiles, each of which represents a
di fferent clinical outcome. For exanple, each

r ef erence
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expression profile may represent a different clinical
out cone selected fromthe 30 group consisting of

WO 2096984280 to | ess than 5% bl asts in response POI/UK®06/005855

10

15

20

25

30

anti-cancer therapy; rem ssion to no | ess than 5%
blasts in response to the anti-cancer therapy ; and

non-reni ssion in response to the anti-cancer therapy.
| arred red DNFodrmegr-inducible alphaD 12@06thesapiggliment, the first gene is

oropi AU PR B e Pif e S 088 BIRGFRRNRRein

reprgsenting a | eukem a-free human. [0017] In soms

enbodlnents the gene_expression profile nay

hted Bysams rrgbedimanisesach 8¢ fhe expreggion heys 8@5 itheyprognostic
B B bRy LB, LR s
a[ﬁ(]14]: ancer I $veneagybodifn@atkSihe hretlonieo feibmdsene MVentidjtemay be

one Or noy rQgnost. i es i nclude one ar
gEreeo gE1 it (BYF PP RA L B 9% Tes VPR G 19UkePHe BRI éh response to
ephagingspt Foﬁé&ﬁm@[&et&rmeﬂ{@d Mmahbe %‘é%ﬂb'a@se@@ﬂﬁ o‘sﬁ&'h‘t’}d@f

ten or nore genes Selected from Tabl e or Tab
| deyedepnaand bhesnoerrsbivestiscasa (ROh eEmmpimW@rpgrmgh@gmes

t t I t
IR OB Vi S owpGh 7a0le PRg aRBEES R GE Biisulat Shgdiment,
PHRRPestiby RIVE] S- pélé&«tindﬁgananm&mfédft@ predS@ HRCHINGr FOD.
treatnment for a l'eukem a patient. The method i ncl udes

t FO1SbI | owi Fyanoshespspect, the presrat Hviendorupiguides e xstleaskfonn
phx%f }cln%% cﬂHicS‘l @1‘%561{%38{ %eui?érﬁ%dory%%?ﬁ% ﬁ}e f%ﬁ(r)\lzv}/n%dstgprsom)

eg@fmm@rgem efcpﬂeaudsropmﬁle!ifr@h ldlf;&hph@raﬁﬂoé@ﬁeﬂﬁ}ﬁe ©€a patient
expr.essi on pr ofiles, each representing a clinical
ohtpgtheilprkepiz oA e samrsgiag die geng exprapsien pisfile to one or more

ty
t FE AR o piesSA plofllos WA 18, dehOBR il b Bl gl (8 ope or
outocoraEertime dxpmsd;lem kenfiles coptatin exyiredsamguittems tofiene or more
conparison i mher n the gene expressjon
PR Eraes wrihe BubGhin Huruoia A aot Fetr Il ha
pméﬂehﬁﬁle @%éﬁc%%r%ﬁﬁﬂﬁﬁ? b@craveelameegeﬁé eRbre tsh ﬁ%ﬁ?eoand the one
more prognostic genes of | eukem a i'n peripheral

bpbmdrerm ¢lespriessien pl@ﬁlqsns ingirativerbbidie whnical quteonggefoe the
@ g5| on profile may be conpared to the plurality of
nce expression profiles by, for exanple, a
F(Il)&& | est nﬁi Glanbciimbmsihe gefie exprévRiodprefile\0P e \¢he or more
gorithm OOZOL I n one enbodi nent, the one or nore
pPISgARSICigenefan@s be pemnpared krile epe opmOryeferefes @spression profiles

:ﬁ%gﬁﬁt ‘%%H{Pﬁ& ﬁ%{l&&ilrgst ﬁelgﬁbc;l;%tﬂhlgsé or !1 Qve %?éc{\?c{tlng al qut}&m

t Eppiocallyythecong e @sors eéfe&heﬁdpr@@ioiﬁqi%iﬁeﬁre@fesé}&mr@m or
In yet ot her enbodi nent, the one or nore prognostic
géﬂ%%mn ¢ chirgcalutnopnesy In W%ergﬁ%@e@@ the geRp §xhaepsion profile

TaB8hs &{en?ﬁlgbr%e%o %) g% af Bad 5@% essfoﬁ roﬁles each

pr esent Prnventt on pr es a net or 3 dlagn
oof winich tqms&gtstahhffemnwlrmm eptcdmee Fopesantple, madgreé&emmn

or treatnen of a a. The thod n ud

e il 5%y Epe S TSt Mo geoTag Seded By e

pg@hp Lcsnﬁgtfﬂgo@raﬁfsmeﬁ% ks bR @% Bladp rrere@gon@e Rithk @Rfi-cancer
havi ng the [Neukem a; WO 2006/ 089233

%Wmmwswsteﬁ@ lessriblar( 3 bdastriamespgnette thpeargi-cancer therapy ;
oRBE R ki ais b e Bl FRisbhBaBhr B Frke GREEERS, e

one or nore reference



expression profiles contain the expression patterns of
one or nore diagnostic genes of the |eukema in

w@enspsesanl bl ood nononucl ear cells, and wher ePCT/UR®06/005855
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difference or 5 simlarity between the gene

expression profile and the one or nore reference
expression profiles is indicative of the presence,
abBeABoregetuence gEpresden plodinseray, inclydog rfefp@@ncm@xpmssmn profile
ei%ﬁ&%@%&”?ﬁ%kgmuJﬂgawl nt of the | eukema in the

n one the | eukema is AM..

" @eEgnost i ¢ Igedins emb@dlﬁfeﬁ@dthb @ehdlexpiédsion pRbfile AdyHe generated
i ncl ude, but are_not limted to, any genes that are

dby peipgAmugleigacikpras SEPicellyi the geng prspssionrefdl is generated
| f ]
TRRME LEASH R ood BB AL 1R S PLud BB

p{aﬂﬂlB]: ul ar, Inomgenbidimeys tiesonk e istep@gnesictdeass iatlade one or
differenti in PBMCs or other tissues of

pre
| BIQKRBEIES 5«‘3??‘%% gmﬂéq & ? 9k Takje 4pipprothsr qhpdansnd, the ene or
gg{&&ﬁﬁr? nos%feg%régéﬁmueé %%9%659 oORASSIAEE ADAPMbIL B or Table 4.

8 and Tabl e Di agoni stic genes
alrsy)et redtber gubedimast, tesmaoe npenpoghosticipeses ihBlude twenty or
licatio 22 ] the one or nore
éer%%%“g%ﬁ tggrg{rl]&;]a%é?% {l‘@lﬁ fnclude a reference
e[ml19]55| on Py PdtianBtheLAHESEME] g%eﬁ i eeA Prdvie] ahﬁé'iﬁsd for
Typically, the one or nore %‘OStIC genes i ncl ude
m

offdecting poreatgerrder slepnkemiedatieym!iameshord infludésctha fioliowing
o058 U0 RaeBhe - SRR s DpENER SRR B s e e

edm&drfmm she Ietiendn @atint;NQ)Y eoﬂp@gigaﬁé bénedRPASsioh Eﬁdﬂl@ﬁ) a
E“ ngre genes sel ected from Table 7. Preferabl
felorenes exgrestinm stqiiesy earbepireanting achinicak o%crr@e in
SRR P ERL S B LSRR A Sk 088 ol o
atregimehnivm tregtment vﬁuch‘ﬂ\ﬁis hadfdvérable phmdaloctutaftgneafoﬁ: Ithmlleﬁléﬂmla

outco n ANL at i ent e array of the

i w&#%ﬁg S%B’sstt?ﬂaég ‘ﬁ%f\??lﬁ eageme&eialreﬁlw pofile and
agdIRs 3Eh @?&é} o c%ﬁ;

di sposed tollfler eoﬁ eI %gegﬂgﬂ ﬁqofgesl risgek}?ﬂaf&as aﬁf%n%()ffone ot
t m@rqolbmgmsrup yengsfoldaitlievlsmeie i peréphdia ph@ddnmmnel@ar cells. In

oo Ry R RRE Pk iie Aol wiionaarrbto the PO of
erlpaehd¥RRbessish prdfResty, & %xampldh kFﬂere@i! ﬂéi%’h&? anal%sm ora

addresses have di sposed thereon probes th can
speightedyating algetidur. pr ognostl c genes of AM. in

g@%’o renra‘ﬁlt Sﬂl 8%% eas?ﬂ%ﬁ %@r n? ﬁ% 1111%}“6 R gnc%s%g%f:nes include one or

amidrecgepessdietal flompdR®B o ’hﬁﬂ@@nlxpﬁlﬁiﬂﬁ efri’b@tlm@@iﬁ, the one or
speci fically detect B(E)r ognostic genes of AML in
p‘é‘P’FepWF@g%SUB gmszmj ggeglomﬁvr@smfé%@s@s@blw 8bdable 4.

e Sl e AP GO S A0RGH1

Tlabte@e@.ﬁs Seddsite] HomrTabkeld er BabléThe probe suitable for

t resent_invention be a nucleic acid .

OB P o Vel Aol aeh BegseAb Mot ProvIEss Siemor dor

@Y RRisaBr RBAKAQRBANE bORErense, [dg@e"iéﬂmérﬁ %ﬂéﬁstl&? br treatment ofa

aspect, the present invention provi des an array f
Uswkanpia. Theretethod ihcdudes thg fadbivangstepsv (1) perevatinggp @ne

PR R Brolfiindth bR bl SpmBler Aefan et e Yaglpykomis

enbodi ments, at least 15%of the plurality of
addr esses have di sposed thereon probes that can
specifically detect diagnostic genes of AML in
peri pheral bl ood nononucl ear tells. In sone 10
enbodi ments, at |east 30% of the plurality of
addr esses have di sposed t hereon



probes that can specifically detect diagnostic genes
of AM.L in peripheral blood nononuclear cells. In sone

weredsazent s, at | east 50% of the plurality ofPCT/US2006/005855
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addresses have di sposed thereon probes that can
specifically detect diagnostic genes of AML in
peripheral blood nmononuclear cells. In sonme

e Arb@) nemtpermg the g¢hagrsssion ryelfile do 08e armoreatfartned eﬁpmsmon
Tabl 8 or Table 9. Qﬁ grobe sui tab“%

¢ R sl ot ot Sty sorl Snf bR M ot e o le
Abkmedsadn ptefiles cbit@inithe Bgpreddidndhakiernk OF ohd6r me&ﬁ@%ﬁos‘uc genes

invention may be an anti'body probe. [0025]

apbthe é?ul@mm peripherabblogé monprucdesr o pm@whd@m the difference or

c i nin

GPETHARY o=k 852 Eu R EE A s ongnoge sferonce
pexpredsidnyprofiled igintihative &fitae gReerRs e &t 0o citr@i@, evelopment,
each of. mhlgg i ncludes_a val ue representing the

eRINeESEPBrP S ies i pinsghefdtaatment Q& therleykemia féle patiensn &t ene

L ABGiT LB a ST, | ARy E BRA" MBS 1036 Of

the plurality of glta y- en expreSS|on S|gna

hagplmatien melude,plnéaemmot rlnguadpo,a@y(genesdhgemedﬂ"klrmmﬂyi expressed

from.T Tabl e b Tabl e 4, Tabl
TR L R VT R S e

ofvitlideirérahd dsaBs Q8. ﬁ%ﬁrﬁéﬁé@&a?ﬁ&ﬂ@|g§né%§ﬁclﬁdé’§éﬂé§that are

representing the ressi on o he prognostic gene of

Adlitferantiallp expressed an Pglvwoprrwm muasuee af leab¢m1aq:fat1ems relative to

P t known gter bl e ni cal qutco.
RS o bttt R B B athed Hre B0 B rable 7.
t Meblp8eaeMablerty e]DIag@lﬁsﬁi@an@s as alsodefilealtd ¥s EB&86 8ehes in this
expre33|on profile including at least ten

dRRplcaliny - encoded expression signals. 30 [0026] In
al(;ﬂ@ﬁgf r-as p?g}tgb ]alté)h ‘?hé’%ﬂ%soq%or% ?é@@h&eo&ﬁésgloh%?gﬂ@s include a

er-rea um con

dre@rblaiel e](pmsmonl @cbfﬂx Pepessshting apdh@éasé-éreb aumag. dypically, the one
pluralu{ itally-encoded expreSS|on SH3E;|S
eYdRotsdl Oé‘iﬁc a s anclude e 0p BYOgS geeR Sejedtrd ble 7.

291@@&9&? 238 oRCH H%?@&lgé&gfég Behes @grﬁ[éﬁscesér%rbr%or@ genes selected

di agnos gene of AML"In a peri
nﬁm&a@ﬂee&or Ttahle 9. [Im Som@mbmmsmhnbae oemote dihgrndstic genes

Pt Lo ik SRS P00, DS

Téhb®sifc gdiRlifcl8ddden bakloge Qeneé Eble&éwﬁoﬁn%@é 8T Sole 9.
each of the plurality of digitally-encoded expression

si0§A3l s haslnsar@tlxﬂa lagRect, dsrraewent inﬁgnttqmeorewﬁcmarw fof use in a

t n ood
B a0a8 0l oL SRR LA or e
einbadiondntladest@ibseasRaties a bRegdapoe adeeiseiedéh dh@hich has a
pr.esent |nvent|on contains a digitally- encoded

eKphnes Brobs dispersd erear | [nromy caRbadiments b fpast 15% of the plurality
AR PSSP oSBT
fgﬂneSI_ﬁ)f AMignqmrqmenfal ’alobé woannuc]eae cells, JANbme EBhdbolintents, at

| b h f [
det 07 3hnBErE gERLEeSre e cisnotsdrihrines Brobes Watean’
"%Bélﬂb'éﬂ}ﬁ@ertecﬁ ®kd g%osh@é@lep))f BNE. fp eﬁBP@raF@%(ﬁ HoRon SRR cells.

representing a reference expression | eve
ﬂn@gm@mhodgmmss cicteastt OB ef thy phunaitp o€ addresses bawrcb:twsed

of t ese nvent|
R R e B Sy
detect 15 prognostic genes sel ected fron1TabIe 1,
Table 2, Table 3, Table 4, Table 5 or Table 6. [00281
In anot her aspect, the present invention provides a
kit for diagnosis of a | eukehi a, e.g., AM.. The kit
i ncludes a) one or nore probes that can specifically
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nmononucl ear cells; and b) one 20 or nore controls,
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prognosti c gene detectable by the one or nore probes.

In sone enbodi nents, the kit of the present invention

i ncl udes one or nore probes that can specifically

d éloed matioayeleartdetls.gbnwme enebodixhexds, fthoprogadstie g%nesTa&b kdected

aar\gglnf%gei ﬁ’?bl g’eolz%}eegﬂt% q %!S@HJJSEW %?%24 62 %ﬁ%B{%’P Shitable for

| fhetpiesedleinaénias 4 Béhﬁﬁél&@ bl 6e°|Al@ééﬁ t
undgjrist ood, howevi}f t hat tahle%gl%t ai | ed %ledsegyr’lﬁpﬁwogeaﬁtable

whartle IreRtoa Ay be mb artibedripobsf t he present invention,
en byy rati n not limtatio
Vg) rious chan%\ggurg%a a%pggts%kfeéoéﬁegwgv#{o%moxpﬂ%s TPy fgf use in
t hencithodefot diagnovid bf @molmieluam@@rs@mtra&@hmﬂgs@ phﬁe!ﬂit& lo@dddresses
ptlon

8%%— rt fromthe detail ed descri

/038‘812@3 has@rdisis pebo dspesd temewr Imsmem@m@ﬁs at least
e

RO D00 AR I Sy

ddetertsiiagabgix ganbaof AMIPRMEripk@nEsisbdmoheneler 0€1198n some

ARG pRELo 1Gisheef! % §hegaelibreladdis s bt Gaposed tereon

e I

T TR R B L

p@@h@lmck«ammilsdllrj seme emfbsfblmadtSt at ledse S0Ysenfalny plufd\R) of atidesses

PR e BB BrotdE Bsh e D e LG KIREEB o R AL
t ihnepetipb@ralislosd mpabh@Mas céIR) -In kOAS inbEaBEnSs, kiR (ﬁgﬁﬁ‘ﬁtlc genes
cross validation results for each sanple using a

197¢ §elaeed fransTahle di Tabde 8 enhahle O dge ofotehwitgdnée thﬂ present

T

AR BB R TR sl
veeeenc avent at mdy bean eaibvodypastel e. Sanpl es are ordered

| %@e sane, order E\s in Figure 1A, [0033] Figure 2

‘BP i r at esiPafFt AR ‘fdfeﬁsp‘?céé € piegsnh invisnen provisies ercomguist-

P@Q@bl&ﬁ@ﬁuﬁ?‘&fn@ﬁﬁhg B cﬁ’% eﬁéocfeﬁ%%bﬁ?{g%mé bﬁgﬁi ho

patients wth nts wt
7[8mhtyr drtbgltalb't-@cdéecb@msnon signelspgachof Whpﬂnﬁclhdes awdlie

| f t th to. 10
sPB e e b ariostant §0n 0t AMbe s sPumhcsbl Rieas
V&ﬁélﬁ)ﬂﬁ@l&h@bllc qRk6/HE @mb%aﬂlnd%soaadh%% tH@ﬁlﬁra@ﬁyéﬁ&%ﬁﬂp -encoded

using an average |inkage clustering approac
uRPERssien signals haeh selue repgéseinting 4 prpgnedticigene sélémed fiom Table 1,

e DS O R CE O .
qﬂmmm@g@l@r@@@mx@mgo@&lgﬁ% hha VA1HE Féi)tr@s‘ént%?g the

"AML- | i ke" while the subgroup in cluster 2 possessing
a?xarfeéis%e%ﬁlsrpé@g@sﬁmeu ANhdh & aciphessl bl bidamictear cell of

%ﬁé&t \5 K ox%n ok hé"t&trﬁ ?gbqg ﬁxiugzﬁ %guc%rﬁ}teo lr}g %&e %%%%giments the

fation of transcri
computtat¢aablehesdimy ocﬁftheﬂfli{bsenaﬁllvﬂﬁio‘h coht¥énsPdigitally-encoded

RN e U S e i
qeégor i es 1hl5t@e: asﬁéﬁnﬁ‘éﬁ)f&&ﬁ 111\;&1{191? LIPAG do fn}gl?eqsrgadable

Category wer e nost SI gni I cant Yy ove represen
thesliygn copfaiming z digitely-pheoded expaesibngyefiletHaeingpyplumtity &

d t f tly
PR B b IO HERS oiEh Of Vhich dRs e e SoHressh e e
during therapy.
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30 [0035] Figure 4 illustrates levels of p-selectin
ligand transcript in the pretreatnent PBMCs of 4 AML

W 2106085233 who event ual |y experienced veno- occl BGT/US2006/005855
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di sease (VOD) (left panel) and in pretreatnent PBMCs

of 32 patients who did not 9 WD 2006/ 089233

PCT/ US2006/ 005855 experience VOD (right panel).
Fexjessirayof(a dagnosiic pereed ADYIL i e periphcagl thoml mehasnickar cell. In

- aXi| d t. el of pssel '
P eI, R oS50 i
ph ohlue depSseatinl 5 ﬁfa@h?st%@éelecﬁ&p@&h TabBY, raBle 8 or Tabtle 9. In

illustrates levels o transcript in pretreatnmen

Peve embBodiments Apach 94 theanlurglitphed digitallycpneedadesspeassion Mighals has
' 8 i { . .
B350 BESHEA B UnERNER e iy BB LER MR aprgpra

ablaby sidhohsclegplcell b€an AMIEHiee huavsh S [isind &BbdEM@htsOfhe

MDRL transcript in each individual of the 36
pFERP s ratrblpmetiugnpifhe prosentiimvention eontpips adigitalptenneded

Then DAl Ler i 'S talest

Ao DTSR In RRBEE aCltoct h Y PRAYA G s o iR

i [002%} r at esIit yee ahothersaspeqd) the presérst imfentian Fmﬁdaﬁ@@i‘c for
cassette .transporters,i sa es_of AML patients
p]'!)rlogposesoof[ahlgﬁ]éeryglg,. ng‘?M'C 5&%@ 1ncggiﬁf ab%%ee(a 139,‘(% probes that can
et BRANRYet8R M YSostid Serkh OF ARE MpdripBetit P&gg : nbdi€ar cells;

aver age | evel plus standard deviation o
t MR PEe 08 morh cethielnRacngpRsgiting pefesericn dikprassiah leted of a

sianifi-can .fferences in expression petween NR.and i
B BB Behe HrocsIE R 5 I o SR E BEREE, RN b g e kit
t sfethe prsdre isveatioh URIEKS 0fc SHBSA. prib IRt chth SpHcEichlly detect
illustrates | evels of CD33 cell surface antigen

t RragaQstic gengsiselegied dicant lad . PeiNe2, Bable3 shabileht Eablhd or Table
failed to respond (NR) and in pretreatnment PBMCs of

28 patients who responded (R). Frequency (in ppm

b@628] on ni lnramatheayspeen deystseni Bvelthtpecviass 4 ke fof-dagnssis of
anldeﬁhe. I evewé %ﬁ transcript in each individual 20

ot ‘CHRE86% Gr at ARt L S ShPRA @dnore prokes dhat ean peecifically
ERedet ARLHETC gthG dT AWML UG gbﬁ%hek?ﬁso?goﬁﬂoﬁd}mﬁfég?%egggqﬂd b) one

Student“s t-test assum n equal variances.
Firgeore cantrdls,eath mpessettives actareme\expfesdod vgboka prognostic gene

TR TR e
tinednaie) indieded ohé BFmRaSBlobaeth RNy sﬂéc‘?ﬁéa!ll?sdederc?g% s g? genes

patients 25 were scal e-frequency hornal i ze
w&leatgd dromp T able gf Talg@orJebledhces possessing at | east

resent I nd one val ye.of qgreater than or .
Q081" 2P B8 feathieh, 888 Bl 3 iny s BF e G Bemoprre
tapparenicia plesdiaditedcdes iR thitUll@ss. | I0VIRIuYd POukderstBes Bdwever,
t her apy. .Anal yses were conducted follow ng a z-score
A tﬁ% %fez*%}hddﬁsgﬂéwni whilesindicating empodimgnts| of shejpyebent &nvention,

: | : 1 raini:n et for .30
Bl by 3y i Ak loort), R TR b VA% Qb i
(modifistionp withianthe soge)of bhe intertivnrvgl] tacdhe apparent to those
C i, fication 0a ith a S2N simlarity metric
Fk@%aﬁ%ﬁﬁaﬁﬁ%ﬁﬁﬁﬁﬂ$gwggéﬁ%%ﬂnpﬁe class estimte. The
smal l est classifier (10-gene) yielding the highest 10
WO 2006/ 089233 PCT/ US2006/ 005855 overal |l accuracy is
i ndi cated (arrow). Panel B depicts ten-fold cross
val idation accuracy of the 10-gene classifier. A
wei ghted voting algorithmwas used to assign class
menber shi p using the 10-gene classifier. Confidence
scores for each



prediction call are indicated by colums where a
downward deflection indicates a 5 call of "NR' and an
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non-responders are indicated by |ight colums and
true responders are indicated by dark colums. In
this cross-validation 4/8 non-responders were
correctly i deBRIEF QESCRIPEIS OF THHODPRAWINGSS

C tly identifi.ed. [0040] Figure 9. illustrates the
JBGF e 188 g ant B oo, no epiERel [ e
PR33] f r om AMurd A idembsistffi@PeRAve PHRRE Q}E’Iﬁ%si(ﬁ{ dlb?é(}&@% 98 class

trial. The weighted voting algorithmwas use
asyTdeied seres saleptisd fion Pahled hand heAr®ngdinedt perss) 49 gemes had

' r for rediction call. are
R L e e s e
| asthbiabtien eepl (RpfelatNRto partbnanwhipdrrdt dhb@rlol 8 therapy
ndicates a call of "R ™ True non-responders are

[ .

i Rk a0e thethernagraeneohadieyatadexprasion vielsdp EBAEs ofihe non-

I g d ) IS 14 t test
SrPSThEE kTR ORI 1o IR b BB HERARERE) 1§ 25 and
710032 s pondlﬁf@rmﬁﬂ shavay cresst wayidatitente I i;lﬂ][sédr ?ach@@rﬁ@]e using a 154-
Fiqgure 10 illustrates expression_|evels two genes

| BERTRsBRIRALCtO, SapSdg of \Be Erieai SableF { And dpbFiee ledye-one out
Gobpeg félaﬁ&?ww?%rm%a RBH 1 ﬂr@cHEt?&?égfeﬁgﬁs LW calcylated for each
di mensi onal plot of Affymetrix-based eXpression tevers
(sammenparppleg aresadered il the svwe videvadlinRigut ded ki nase

( Yy s) angd. netal]othionein 1X .1 X- axes) in P
s@r?%?ﬁs fr ogr‘gﬂm_f Bg\s{r%[ﬁst @ urtsgg%q\/gse%pl(eéagmc el|'C W&Fﬁg%{% FBMC
| fer@agPresfion pRMlesatdin RbAhAlPEHMIE PRIAADWIBSPADNIEF SatRER with
I ndi cat ed by squares and responders are indicated by
MDY esing thee/ 84A gpsaripisdietastedsn phe ommere prbfitesavith armpkiotal

SRR D00 15, LALEP O BRE o RO0EFERRAALE ST

bogndaioh ealies wetdinsdipatenttise, mlasslilbs were dlﬁ@@éredraﬁh'%aﬂ
requi rﬁr@nts for. expressiaon levels of |ess than 30 )
ppTaesr! AFUTH P ERATPEQACR 3YIEh anagerRieked cRalatien simeilarity metric.
SR &Roth & - .

R shEyehs gl B B B0L N BRRE Y chppore 1 and 2

i Bleergubgiomg i8 £Biste0R poespingie pepamttramk yf AMS & dicated as

id ified.2 of 2 responders as nagn-respongers i )
¢ REALR pdflecs o Grih BSGh da e inan i cpndgance of MDS i
Iihlidsted at esioELigyal uati on of the 2-gene classifier in

14 AM. sanples froman independent clinical trial.

| 3B3Hnent at Fignreck illustetessmeene egtologmimsed ammtatmntdfyranscripts

S5 o AL S R
RERIViHZ0D6410 @5 BRdater Ripté¥sionDvEES i BTt e b4k gﬁ’cg each of

present invention provides nethods, reagents an
dhetvestre categasies listed. Bravgerinis i the immuae rasponsefeategory were most
L

< r f lLeukem.a, These .
ERAERAY i nchlea B IS e RSt SRR gV Hhhapy, vt
pmogingmized tgaseiptavee nat sighifidhitiyesemehRlsénte®HNhe SERE of
[ ood sanpl es of |eukem a patients who

i.n peripheral 3}

ﬁ‘%?\l} CURGT FoPETS Ué’lng_ﬁh‘?%ﬂ’y-out cones. The present

'[Oﬁ‘ﬁg_t I on ghsoe RAYLAES (BRI -seléc?i"ﬁqg%é tra%gip?‘ Ythem

for diagnosis, or nonitofing the occurtence,

gesteslatipers PBMEs ofy4 AL patients who ewdntwailly, expérichivkd Oéno-occlusive

t her of | eukeni.a. These s, .reagents and
B VTS vt peetgeniel BRVE a5 42 Fidients wh did not
differentially expressed in peripheral 10 bl ood
sanpl es of |leukem a patients with different disease

status. Thus, the present invention represents a
signi fi cant advance in clini &l phannacogenonics and




| eukem a treatnment. [0043] Various aspects of the
i nvention are described in further detail in the
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meant to |limt the invention. 15 Each subsection may
apply to any aspect of the invention. In this
application, the use of "or" neans "and/or" unl ess
Dot The L ybos. of ek e o PP aeS hinmal aRaY amlysis is
e s eukeni a that are anenable to e
PR of Mk AR GRS e Eie0 GED Sels e mkgindan sheinme sishabgample in
agathero@HsPldteed LRAIdRRkge bapkam a, | ynphocytic 20

| eukem a, or nonlynphocytic |eukema (e.qg.,
njMB6Lenous Figvsnd eustrates tevelsof MIPRI tipnscaipttrepeeedt@etPBMCs

i . . AML L t

| S5 AEF waliths FAGTRISR1y Rborito bR eisfseimrer BBRACS of 28
f patieaisanipd fspéided (RN rDBigenciyial e massl det e, anfdy\is is
(chronic | ynphocytic | eukema), or hairy cell

| BigkethPa thepraxis aad thetleveh oM Tohtranissupiciorsaeinidistidsl of the 36

g £ Fie i.n.cal Qutco of
SRSl PRV RBARAS od  2erkl sl o PHEBESTEe & based on
[ @0utairad Bidenk etrieat dsewaingemntquat gamecean be anal yzed

. the resent invention. Exanples of these

ing t . i )
?é’ﬁﬁéﬂl ggt r BlgUrReR HLsiraes Yagdransrgipt levels ebwvaripysh BE dassette

cf ; .
S AEVEMO e OOV A0 BT Berapy, Frequengyin
bieme) brsed omnticraaspy antyais is ploted g elieyy-anis aad derdviengt 16@] plus
30 thereof..Qxher conventiqnal, non-conventjonal,
nsg%néfaf%ﬁ?evé%?bo&ﬁqeﬁé?h BHOSPRIET AR %&N and & grarpyis tirdicaterb Mie
wigtdficalt dmtGahcel i @l | '

t éQ? hlg pr esgancte I nv g]?is%ﬁ%%e%\%\@mg 3%%%(%%%% cftel %rcyng}%fthe
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t, | ' : f. .
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4108<S PAHEHOPUBEeseonded{Rbi Frsruencyi(in rwelbagedon microarray
i ase . . ...
PUEER3L B BE0h S R T 8L F ABO AT By s
mr{fthea%ﬁ%m@?tmem PEM(I ympiessis :irfc’éd;]atec( ?}Wé@gaﬁlunﬁu ST xalue is
. t ,
oS e B Hend R B AR e o
([0039F- Done)FigaRd illhﬁfﬁ‘?%‘%%@ﬁ@cq{%csz-g? gqlgﬁg:%}l% g?ﬁﬁ% f55 of

ant hr a.cK_cI i nés include, but are” not
déstinguishing pr¢trmathenthPBMCs Homi dventRalresyondetstaad anértane

rone) .. idarubici.n . d cin), valrubicin
OSPRS00 B et Rl fcam G patients
andre bald-fréQuent GbifiizePitigeMeLudiRS a bt Jrad %?23 sequences
dacti nonycin, actinomycin D (Cosnegen), eor?ym n
PBFSERBIGRdFast apeipigaent erllindons, vadimaf@meténthCar egoiltiori®, ppm

f bi phosphonat e. i.nhi pi.t ors .
FEBORRBFe proFXA TR St AR ARBBESRAL Gimichlstiale ivotving Go-
bZedehappy. EXaMpbasvet cdrehiate folldvwige aizSdcord itndAatiod Wep in
ggﬁﬁ%ot limted to, 15 nethotrexate and trenetrexate.

per dranehvd dgpisis o vared eseirasy infcd uaembpiiraining seigfor
{Jl : [ L axi ' X).x anples. o .

i LR AT pT L G BB GTBing
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nat m.ted to, vingristine ¢ovi n), vinblastine
D beioRic assiopimll o asealcst basuen (10 sonmionelnimies highest
(Navel bi ne), docetaxel (Taxotere), epothilone B or D
or a derivative of
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20 either, and discodernolide or its derivatives.
Exanpl es of nitrosoureas include, but are not limted
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carnmustine (BCNU, Bi CNU, diadel Wafer), and
estranustine (Encyt). Exanples of nucleoside anal ogs
i nclude, but are not |imted to, nercaptopurine, 6-M

( Puerhih acdvindcy, is frdicatest (agro)., PaeER C(ep\lttajtcn-lfmd cross validation

( AP | Bt RSy B Be PRRSESTNR Bpsedonssien
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| rihotecan (Canptost ar 13 WO 2006/ 089233
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“gg%itaﬁ GRD-TESPER ?Eﬂthﬁ PHEPAL a5t Plotpssaindes; H’@%l B

'11 lrd'fé Mﬂlgﬁa
clr \ggs Iglu?}lkéé}?}s{ﬁhgﬂg{ gire gd ééglg S%a?,églfeigr 1%?’1 4of§ isu ?@Z bon s.
2Bd¢eoddit clivical teint. Inipiethemgatoarniliee soofe eyeidemérds correctly

. , d t { i Sti i de .
SRR Pl oboe DT LEA e e a8 iy v
nol ecul es. Many bival ent or pol yval ent agents are

useful in coupling protein nolecules to other

proteins, peptides or am ne functions. Exanples of
coupl i ng 11



agents are, without l[imtation, carbodiim des,
di i socyanat es, gl utaral dehyde, 30 di azobenzenes, and

wheooane2by/| ene di am nes. [0052] I n one enbodi MBEL/USENG/005855
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anti body enployed in the present invention is first
derivati zed before being attaching wwth a cytotoxic
noi ety. "Derivatize" neans 14 WD 2006/ 089233

PCT/ US2006/ 005855 dH‘eTrAHaEDmES(ERI:B\TIQN(s) of the

SHAOP Y. o rihe bRiEnethidhaBn B iR etk il ytems wseful
It E’driprﬁ@ib@sg B}gbﬂ@&tl&ﬁ)ﬂt&@tﬁérﬁ of M\ﬂ? or HBBEypeNs AR a. These

| NKer s
( Rethpdsi rﬁagﬁléﬁyqndgygtzmwmrpaw lamlteml@pmg@@mﬁemeg whisd are

Cferntielly Sisioedis Rerinisre) blopd sapplse oLlopkemia e e gve
) diffes@n e)inichl dBitainagi Glelpyesesd 1ﬁﬁéiﬁlbhalsbq1ﬁd\8dmnetab&@ reb@ents
use to C % ég@uct a clinjcally active antibody, such

SYSteRys 16t ggo%,Oéan%ng) © OEPEERDE® deV BlRPIIRRY, Progression
ae; BAANOBEAMI or {%&E@ é@ofqeulﬁﬁﬁ@r?hés%&mg%ag&ﬁé and
Nurer ous fypes of Rg constructs are Known
t h}’sielmmpise d{agngstic gtneuivhictlerd diffkegtal]y exBe58] in peripheral

+ Plosp aBle? B Rt Rg iz FaRLBHR Rt Poun oS Thys. the present

C @iVRRtior RitcBerRt®a lsfgﬁmeaﬁt ddREndeah @Bhichl fhakBagedhics hid
avai l abl e via that route. This includes, but i's not

| javkemir tregimenit r avenous, cat heterization, orthot op| c,

i er mal L Nt r-amusc

BT T BB A PR Bl gy ceta n

r éslloating Mfgedidns. The hyifGabsedtidAsis b BEddfo hﬁetl tﬁ@ iriveition.

of anti-neopl astic_agents and dosage regi nes

dEpEnbesstion may aprhaerasy aspestielfha givestiem eIndh@gﬂpphcatlon the

c ok r r di sease being
g A A R L T etory of The

pﬁewkemzaarﬁbbmk@mm m‘ewezemegl mens for knovvn and

appr.Qved antj - neo c a ents can found in
oHitadhe " or @F%WP&? g@yig?r%ﬁa hatare 96%"5‘1@ dp dheopregent tevention
MadigR! bﬁ%%l%ﬂlfﬁﬁte@%%ﬂ% lehi®¥mia, Br&Sldukeial Iyr cpﬁ% ofle

I n addition, | eukem a treatnent regime can 1'n
clsnlsemint Dlompnlmplafcydc tefulseraiat (efgy, peyﬁlqg‘enome nEjmoewic, such

as t hera Iusatlbd thea esent
BB AChR RS b PR RIS BVTLPT YR ¢
g@mobmrm@lehkéma? SCRionid 16kMeTh tncliRA FORStani 6] WL (chronic
[0055] In one aspect, the present invention features

| BeRIcEPIQA ISR, @bbéglﬂonuqéymﬁh@ybp &ﬁymma)cordralry cell

P 84540 Ll B OB Mmoo

i clediced @uaommf@smm hmlug:myelndydpwsﬁayyn@omesscmml) ssion

t her , “or a conbi nation thereof. The purpose of the

Eﬁr‘ i on  PRYEERER EermER, e gigne (3n be parlizedeancautingore

AR oL AR, S iDL 5B e

nhmrtbditoa chemmthenapyl, dwyg tHerdply| ganedinrapye iminvinothetapykidoiogical
Isth not e active but could begin to 30

g% A e, VIeAPIEO (1B Aoty HREF Yy i SplgRation
' ﬂ‘l@%f' Othet E‘@l{v%ﬁh@rfal fRn-dMeRinh e HBV%I lof Eﬁﬂéﬁiﬁnen@ﬂt&ﬂelﬁfl@s
not limted to, combination chenotherapy, stem ce
t mahlslp‘lgatmaamrrmundﬂr ghnidaldgals1@n\ABo2eGeARBRA3Bcording to the
PCT/ U 200 {005855 conbi nati on chenot herapy, all-trans
r EETRO M R (ATRA) pl us chenot herapy, or
intrathecal chenotherapy. Standard postreni ssion
t her api es include, but are not
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limted to, conbination chenotherapy, high-dose
chenot herapy and stemcell transplantation using

walomwensesem cel |'s, or hi gh-dose chenot her apy apdI/E$m™ne/005855
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cell 5 transplantation using the patient's stemcells
with or without radiation therapy. For recurrent AM
patients, standard treatnents include, but are not

| [0A46kd t o, Awwﬁr @feﬁn“ﬂoqﬁnectr@g@mth enmpyisedito Itrcgtu leukemia.

BB RS, B0 RS T s

pahtitiafidsy Blphb?h@ﬁatest, folhitelan@\EniStRbAARic aadtdatesThRMRubule
qual ity of Ii or arsenic trioxide therapy.

mﬁ%@@w&n@mﬁ@ﬁ&mué@oSld@amarlﬁgsu@.’un@ld@,r@é@mwr@ﬁ@d@blbﬁors
kg |t

CIATER ¢ ERRyjed pEal AbrE ARLIPN AR il 28 1 R EHn

r @diyees, Basalféexathlorambudl (IRakenh), cyyippliospliantide (Cytoxan,

A . OB SR i
t ha%?@zolaﬁlﬁa& ("Pé?ﬁo OB ‘Pé'%rbf BEthERSides 11?(§ilu&'e5bf'i‘tcéf9551ﬂ 118ited

to the present aI\:)entl on- I “one Zxanrp I'e,
ttcedbmblcne@dmmynm ID@aﬂ Rulobx)), nnﬁdmaatronm(l‘ﬁfvaalroﬂleeaslarublcm

cBApBGEE B R BVt i EPnfibin (e et gy it

drmmd@alsutkaee s&l1Retedo, MctiRGHcin) dcﬂh&ﬁwlﬁnb (Edsgsthe
group consisting of an anthracyc ine and a pyrim I ne

oblepwpme(Blmw@d,sandélaamb@m Trmopyteit $ierebidigenPamgiXome).

b I c eani or an

oLple B AR ol RVAPEE iR 8 af o Sturen gp. zotearonae

t (Boahdtay BMnpdss YRSatenimtdgdistsibdludd, ®ut fHOhot limitt@eb,t 0,
doxar ubi ci n, _daunor ubi ci n, idarubi cin, aclarub|C|n
zBethottexe andiremgiraioo fesangies afineeaic areuecmplude, but are not
n t

AL SR TRORREChunpl BB N0 B
t magtininiit Aithcrmmlcmﬂwﬁssﬂnbhydm disassembiye imdtded, bad dredot limited

b Bt ORgo el i one GBstbasd piclttel Croaih SEARehn.
bf/ﬁ%féllblﬁé (Nave ﬂﬁcdéc%ﬁkgle('rax&%ﬁ:g etp@’cﬂi‘l%ne gesir bk H@rwa‘uve of

f 1 oxuri di ne, ar abi ne, gougef ot | pur onycin,
t eighetiand dlscpéquolnde ar itpdenivabives |szamp1®dfentrosoureas include, but

o O DB RS P Aha e (AR B0 e EENIE RefeBIh, caggpustine
[ @590, BrewUf Glihde w s il desstrhRastiNEMeS! 'E@(@ﬁlﬁﬁé@tof

regime incl udes adnini'stration of gent uzunab
o¥denTidei analogoyncluga s racﬁomqiulmmddo,cly@rsampwews 6-MP

e L
P@Hrbﬁaﬁ&ﬁﬁw& m}ilh@mytbsamu AdpaTyt)] Mol dieENIDRY,
rr(% to about 9 Per day, such as_ _about

S hatine Bt ap GO i IBe s AHY e et s G oan

t
PRt Ry AT el P T g
50yt atbnadingitednty/ teinpar, ATRA (@Saaoﬂmlaﬂleeﬁﬂmn [(Ranretin), and
TLIELT A IR (Y MCAT YT S
alpatttd ﬁp@tolgoglaé VELPE (Véperidy, rtet%@@sﬂ@/\fl@ eV kdh), difhRIR

exanp daunor ubi ci n enpl oyed in the treat ment
rléglsrﬂ@aw gEtdpenhos ) tipotesah (fdy@otiingranddrin@béami (Eampnstaco me
[0060] dinical outconme of |eukem a patients can be
assessed by a nunber of 10 criteria. Exanpl es of
clinical outcome neasures include, but are not |limted
to,
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conpl ete rem ssion, partial rem ssion, non-rem ssion,
survival, devel opnent of adverse events, or any

w@ oovbiosmrsd on t hereof. Patients with conpl et e rei/ES1006/005855
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show |ess than 5% blast cells in the bone marrow

after the treatnment. Patients with partial rem ssion
exhibit a decrease in the blast percentage to certain
ddyerapicp inclybng the uss obarhi afitkesn enfiwhndes paentpoindsi evaliated

l ess._t:h %hl ast. cells. The bl ast percentage in the
bg‘?]cé)r&r%ﬁ??%évleg esﬁ%tnlp§?§lﬁ%°§8i on patients does not

degodgpse i nlrubdmifichh 836 be WaMed By ahi@sdidiSBattsPedifially recognize
treatment. [0061] In nmany cases, the perljgher al bl ood

s difprsed opethgrwise unwented erdlst Amtibadiessnitsbletfar thiy puynesstingude,

g . I i.ne " t t les. 20

R L R

patunemitzed, hiuinan, dingla-chiie) cpaeiié, Gynthéitq kéwatbigane Hdfd DRutated,
e baseline_peripheral bl ood

use o identif enes whos 1
e%ﬁ?@é’sqrdﬁ Vﬁfoo&?yqe eda%r@beglﬁﬁ-e&afa@é? tibpdies p#n @lag be Fab,

¢ . ) . ‘
R SR PRI AP RS Tl i hEEANP o b LAE

t bisdingenctom. Idnsessesest agasibodyempbyedm ths @ebstit invention can
' tify | eukem ti . 0062] A .
JrISTRE T o -
UsE ehyle IR orRhiRIGA Prd RURGL deQB) wI 0 a BRI Aredi B Rhe lea{sﬂ €0 M

peripheral bl ood sanples are whole blood sanples. |
and@ﬁ@ﬂ1eHH§MﬁnéQ§ngﬁéS@@n&pheraI bl ood sanpl es

C ise eRnkrl By enriched,' it .neans t.hat
CRBROLS S o ot Mk AN ot Yo R Ui 850 iy R0 SphyfiRheea
t trith ai aytosbueik er bthepdise dnticsDiter Sae®hichitan RBM: suppress the

percegta e.in 30 an enriched sample is at |east 1, 2
agropth g1 givisien of qeflse Examplreef GeiaXiciesantielifses peents include, but

b ] F S .n an

R B B
9¢heh¥tharapantic @egerBs, aadlosatopses oytmddhs$i Tigo enmotdhéidferent

PB .17 WO 2006/ 089233 PCT/ US2006/ 005855 can be .
p_?ggfsaﬂé%&neﬂg}ﬁ“gcaa GoEe ﬁgao ‘Péi?cﬁm%f"gy:tq*%elb}f jecomipqdatiag variable
FbiCleh eAhAREE BhtE-cak@Phdihvittgat i on or CPTs (cel |
purification tubes). Gene expression analysis [0063]
TSPk at i ohinking dreowpling qrerarphee aytobixdovioiptineto an antibody

cR) BEREE Y Gt oy g BRE cip PELRIE Foxhlny BBdine, anity
Meitiad Sintdiédl@ttng cdtlinkfRitindibg RRBEOMPIEXAHA, Posibrad BindRlk
limted to, nucleic acid arrays (such as cDNA or

obpihent e deqse devalying peyalent bisidimg, spadrrs|using chemical cross-linkers,
%rap%%@%ygmgﬁd?ﬁ&ndsa ect r ophor esi s/ mass
try, and o

spectr er high throughput nucl eotide or
plo0§Hept i deCoetlantbimiing emitei aghiesed, ¥or H-A064, bidgkei ¢

acid arrays_.allow for quantitative detectign of the
SEBFERSaTio of Prigtingssids chatns ¢ ezé?hmﬁb@m@fwgeﬁ@ster@al ilging
g _ . . oo _
AR R ByAleol RN AE et ARSetul Ao Bitein
Ahblgowles foxothGgmotainsGheptides @AMine DiMations: rbanmpdgssoffcoapling

S R N S AL
16524 B8 RheT B8 BAMUR)ISRL diSRmet 0 be hybri dized to a

nucleic acid array can be |abeled with one or nore
| [88%3]i ng noinemie@m bodinagnit,auy antibodjetreployahinghe hyelserit diveation is

A R 00 R SR P SR B 55 s

spectroscopi c, photochem cal, biochem cal,
bi oel ectroni c,

14



i mmunochem cal, electrical, optical or chem cal neans.
Exenpl ary | abeling 20 noieties include radi oi sot opes,

W@ b@waisuss nescent conpounds, | abel ed bindi ng PCDUSINE)05855
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heavy netal atons, spectroscopic markers such as
fluorescent markers and dyes, magnetic |abels, |inked
enzynes, mass spectronetry tags, spin |abels, electron

t ﬁbﬁm@rm@d;ﬁwsméﬁ of dmpb@d}ssubatnm.e wth a sukbable Undsaliimking

L LT T R —
t beddaintaining [ DQEE]SPHFOIN-6 e At Iy1-3 ngiylrigslﬁinﬁﬁﬂgl%?ionate) and

performed in absolute or differential

f §M¥& ¢- SUPwntm@ywwa{hogyhqutmlzo@1pofndﬁl)érth@1)toluene)
b &8@8&1@%&%&1@@6 ¥ %Qn als R 88%%% 1535}@' active,

in a se
hyrttrhody,zsetdh that tlogtoprxid amicdycan Mle%e@i ﬁiﬁh (ﬂheﬂaﬁﬁﬁﬁdy once it

ected after the formation hybri di zati on
Sbﬁgf {é%éé‘se ot f—hélt%tg@t el S‘ﬂ@“’ﬁ%‘f‘%ﬂ%ﬂ Qfdmka“@ qoagtapass grg known
t R (S8 PRipBse (k. @Sﬁlhgeg pential hybridization

hit
format, pol ynuc eot | des cfrgél ved fromtwo biol ogi cal
HWéﬁ]es sudhtizoplastid ageni(s quqﬂomtm iafewkehiia Gtatmshepene

t.h f nt
Ry NI N .
Midiagitble ia that rb8teVIIROPBIEAED Basis E{gr{ngfgg@ 9)6419%5/

m xture of these different 'y |'abel ed pol ynucl eot i des
i Sthederzation osthetapieintrasderaal asubeytaneothgntramhesutar igiraperitoneal
A dril toﬁ? rha@?ﬁ ﬁ]lc%?ld reléga ,?x%agﬁ%ﬂ%lrttl e gdlgpl\é\qra%on Eelectlon

em ssi ons
i ofthintiftoplaktyc @h&%ﬂﬁo@agdr@gﬁi&@ mgéﬂlﬁ'}ﬂ varlo§ factors, such as
fFith gr ophor.es QIS and ( Amer sham Phar maci a Bi ot ech,

e AREPIRgtipn) ensnl%vesl G@@@ﬂwlaf Hiseasgiheingritpated; end the
f&ihdftﬁﬁ adll tpﬁl g%fo:gf[)f @%%‘éﬁ&it Z3hL SR (%qu%line% ﬁor@élown and

Si gnal s ga roma- nuc acrd arr
aapatoved dntisieoplasticaperts chabé f})ua\i&tn ﬂﬁbﬂuﬁeﬁﬁdr%@;ﬁ B6f Plpjedian’s

eGP e Poom b 51 -demacbandi ti vity,
ohg | abelmnadand, a &%ﬁ%lﬂaﬁ‘%éﬁl@%hﬁﬂlc}m% c%'ranbmatlon

incl uded in the hybridization experinents
etflifdigratrivees of teerapied, sich @cﬂhdmathsempy@hmmbodmtmr@ya The

5B REP S B I R0 500 S BRGNS s

Qe@m&il$t1éa:tmemgllg@ne can be nornalized to take into
zra['ﬁﬁount variations in hybridization intensities when
Plt han JRénapsnegt. the mg@at ipmertionsfeatitres idengigication of genes

f v, uc ot i de
ggaﬁ%f e}i{ag t1§ % lfs“%lnoq%can fAﬁggjaT ntﬁ&&ﬁ*a ndSreq anenfigancer
ttheetmamt. eAslAMé,stredemntedn iﬂcm@elamemsaﬂ)ln iR@IdHBh itFeipy0 B
ont ai ned on each arr In addition, genes

1
e isnios fipE: %ro%%‘i’r%]?léﬁﬁonet%ﬁﬁeggs srpUrpespe Shckismession
t1ﬁtﬁ1c§@ﬁ'ﬂieﬁa§> Gath Q‘%.lly&%ﬂssfl&l lg;% tﬁg letuﬂg ?ef(feﬁllg $51@%l00d or

| evel s of her genes

orpe emrpwn 'lTh@\mhmsebf theepogtmmssmm dlempyrmkd HethtAe k@SiSsion by
it}g Ies SUCP hat t ehmsan IS &gro and the

iling AntreRang Fokonia csils af max 6t Prarorbi Dakersll hegin fo
&d;g@o@)gﬁa@%bgr}egﬁgea detected by nucleic acid arrays

are subject to a variation filter which excludes

0388 sh ovﬁﬁ?gldmdn’ﬁmsmmrlndmpg ﬁildratmemﬁor MJIL atiians include, but

r tion naI 068] The
AR Bl SRR oo b FaBhall s laniztion, Meh-dose
arrays can be 25 correlated with cl | n| cal out cone
using a variety of methods. Methods suitable for this
pur pose include, but are not |limted to, statistical
nmet hods (such as Spearnman's



rank correlation, Cox proportional hazard regression
nmodel , ANOVA/t test, or other rank tests or survival

wore@ehsd3nnd cl ass-based correl ation netrics (BCUOSAG6/005855
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- SRR,

near est - nei ghbor analysis). 30 [0069] In one

enbodi nent, patients with a specified | eukem a (e.g.

AML) are d|V|ded into at | east two cl asses based on

t pepbinplépdswiharepya akl tiema pasinoiccacid ¢ASBR Applus Ch'¢motherapy, or

Bl L1557 S ISE Ao RSB0 SEREE L S

ekmntesso eonbantoh benethéapy, HuH-EQ8RhehaGSRPYiafid bleBIkell
anal yfed by a s%erw sed _cluster or |earning

RN SyHEdoneietienIcgds ot high-dose ehamatherapy e sem cell
p 0 t
B B FAE .
t MUWAMLmadenta,rsmrfdmﬂ tadatments alclude} bwraksnotdingited to,
SPLASH. .. U d 5 | | |
oﬁqné\gﬁgtlo&fn qng ﬂ1 241 yl,e Ewtlgg?%thgagggyl&imgwp?@{a? Ieu(l:t{ljlbodles stem cell
deaRblintbh Sow@RRE Sadidtat
in er i pher aIo bl ood cI:(;[I I th%aﬁy & l;all%\/%gttﬁ&%ﬂ%tr?g%c{v%ssgﬁl%toms
ofn r@\fﬁ Cﬂlah'é’l @iﬂlfv,eorta&seawdtlhkllde theamsy. (N ortinidandttherapios,

bR skt R R GER AR e 2B ceRrliedbY b Remea

pake@in, of 1interest. Many of the genes thus

identified are correlated with a class distinction

t 0887110 r epheBemit embotlingeis the trdatmept wgimheseperittedrim UgS. Patent
t fferen t cO as
[lgg];\gv]agﬁﬁ] ?ﬁbﬁ(ﬂ BﬁlN 6@40%%2%2 are Fmgtg)tygg QZM\%L or ?\/%38

anot er - e odlrre

s@es fpraghoktiuddaratiant @itehme ulﬂb’l'_)he@@medbﬁeﬂﬂ féFﬂﬁ:@ ch b®iRhtified
| east..two classes based on their peripheral blood gene

AEHPIIEY 18 ihePigsent dyvenien. e sxrmals) e ftisatmant segime p@é@es
'Mlﬁﬁﬁaﬁ’(ﬁ%ﬁh@ Ak BGE &15m8§ﬂé§a&)§'rdr al‘ﬂi ﬂloe{ﬂt 65%? a5y 2S

sel f-organi zed maps “means, princi
ccmmpma@dt\marwcyeiox;c agant. fﬂ"hercﬁembtheadpycdlrmgéa&r benglectrd, without
tant unber (e..q., | egst 0% 60% .70%

b3 B B0 <t S P HiRcyrBnc ek i e s parine
fﬂlchJOSIdQ |aheﬂb§ aTh@é'}‘t@@Bﬂ% ag@ﬁ‘tdcaﬁ b§%§ E)@Eﬁﬁ}')l@l é&&ﬁ%{%&‘fmﬁfn or an
patients in another class may have a econ Inic
cPEamECIN.Genes that are differ entl ally expressed in

PP 0 LS B 95

|mntmn‘edecq doXbresiifg eResorGEibindl dfubkan La%m@lutﬁ&npmaﬁeﬁlt Ic
mar kers for predijcting clinical outcone of | eukem a

FRPEroRs, epinakisias earubigmynggalamyedn, ragnoghidls p?éme@mmmi
AR e SRSRHS S SSIeL By sl

(NIDSllmzihdeQ btcaoest bmlte&ﬁ) petaiaphel fdmeit-00@, GENRIdine, ancitabine,
ﬁlte%slon profil It| class correlation netrics

Menfresifidine, O’Flgéﬂfhlnf’ype&gﬁ@%mt braxuridiae, capecitabine,
@!d‘dﬁ%ﬁﬁn&écﬁ%lﬁe %{lﬁﬁﬁﬁdﬂhﬂbﬁxﬁ’&ﬁe ‘Rgloﬁgéo@rg tp%?zgri'lgcq{l Segafur,

relative to another class

dlerofatiag ranbareitlin. d@themmithldeyclﬂneﬂ amgl @y rinfidine/puint @dclecside

t hose enplo neCl ust.er 2 software provided by
% Oyl?eo eéé‘h TeSSREBYOBt Wi t ehead | nstitute

(eBBYpr i d g€ In BMrthed @xhBpIE2the WMB/I\f’IBSttR:%fm Q%q des

near est - nei ghbor anal ysi s (al so known as bor ood

afainjgragipni |0g gergbrumeb oapgaatisind GEBr davinerubicitb hnxbdytgtebme toa

BB ERT LU e G Pl Bl Risa Ao S g s red.
2006/ 089233 PCT/ US2006/ 005855 -
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anal ysis is described in Golub, et al., SCIENCE, 286:
531-537 (1999); Slonim et al., PROCS. OF THE FOURTH

WORNGAI2BINTERNATI ONAL CONFERENCE ON COVPUTATI OMAL/US2006/005855
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MOLECULAR Bl OLOGY, Tokyo, Japan, April 8-11, p263-272
(2000); and U.S. Patent No. 6,647,341. Under one

versi on of the nei ghborhood anal ysis, the expreSS|on 5
pmﬁlputehrnftatmm zg?em]@omﬂé nf beout émgﬁmém glwbub§ nmﬂm per day, such as

gé‘%@é; &rra > ?’o ?rh9e r ]%eg 5@8 nD Ia@i‘fg}lblfi’fn 8 %8 ad’@'lnl?tﬁre@h@r
| tXangsleyihen afousit cﬁsafﬁ)odﬂ & 1'11?)%21 t@'&b&ﬁrbot}ﬁgﬁn@gfe? §%ﬂ 58 about
an_ideal i zed exp%eSS|on tern ¢ = (cl

c 4§, 50nhe prOQ mefm pesrday, Cygrephneitangecdmihisterast, witheut lithitation,

S SR 0 AT, AT B B0 0

a2, 160,c1 s 200inng'd pesdayatlh @ns sxdraple, e daREHIEn employed in
cllnlcal out corme. . O her forns of class distinction

c s tEeptmen geeiimg idavgorubicin b ¥pshlorde| ass distinction
r eBheSEMSR 1dealized expression pattern, where the
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baseline PBMCs are listed in Table 3. Table 2
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expression levels in PBMCs of AML patients who
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[0072] In a further embodiment, nearest-neighbor analysis (also known as
neighborhood analysis) is used to correlate peripheral blood gene expression profiles

with clinical outcome of leukemia patients. The algorithm for neighborhood
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Name phosphori osyl am noi m dazol e succi nocar boxam de
som ¢lagsals eespectively. A higher absolute value of a signal-to-noise score

indicates that the gene is more highly expressed in one class than in the other. In
one example, the samples used to derive the signal-to-noise scores comprise
enriched or purified PBMCs and, therefore, the signal-to-noise score P(g,c)
represents a correlation between the class distinction and the expression level of
gene “g” in PBMCs.

[0074] The correlation between gene

[13 ”

and the class distinction can also be
measured by other methods, such as by the Pearson correlation coefficient or the
Euclidean distance, as appreciated by those skilled in the art.

[0075] The significance of the correlation between peripheral blood gene
expression profiles and the class distinction can be evaluated using a random
permutation test. An unusually high density of genes within the neighborhoods of

the class distinction, as compared to random patterns, suggests that many genes have
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| digkeotiod byakié peidationest LN s BloobtabbaCHRI1%, 2%, 5%, 10%,
20%, 30%, 40%, or 50% significance level. In another embodiment, the PBMC
expression level of each prognostic gene in a class predictor is substantially higher
or substantially lower in one class of patients than in another class of patients. In
still another embodiment, the prognostic genes in a class predictor have top absolute
values of P(g,c). In yet another embodiment, the p-value under a Student’s #-test
(e.g., two-tailed distribution, two sample unequal variance) for each prognostic gene
in a class predictor is no more than 0.05, 0.01, 0.005, 0.001, 0.0005, 0.0001, or less.
For each prognostic gene, the p-value suggests the statistical significance of the
difference observed between the average PBMC expression profiles of the gene in

one class of patients versus another class of patients. Lesser p-values indicate more
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samples are correlated with clinical outcome of leukemia patients. Many of these
methods can be performed by using commercial or publicly accessible softwares.
[0081] Other methods capable of identifying leukemia prognostic genes
include, but are not limited, RT-PCR, Northern Blot, in situ hybridization, and
immunoassays such as ELISA, RIA or Western Blot. These genes are differentially
expressed in peripheral blood cells (e.g., PBMCs) of one class of patients relative to
another class of patients. In many cases, the average peripheral blood expression
level of each of these genes in one class of patients is statistically different from that
in another class of patients. For instance, the p-value under an appropriate statistical
significance test (e.g., Student’s t-test) for the observed difference can be no more

than 0.05, 0.01, 0.005, 0.001, 0.0005, 0.0001, or less. In many other cases, each
prognostic gene thus identified has at least 2-, 3-, 4-, 5-, 10-, or 20-fold difference in
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levels in AML patients who eventually failed to respond to the GO combination

chemotherapy (non-remission or partial remission), compared to AML patients who
responded to the therapy (remission to less than 5% blasts). Genes showing greatest
fold elevation in non-responding patients at baseline PBMCs are listed in Table 3.
Table 2 describes transcripts that had higher pretreatment expression levels in
PBMCs of AML patients who eventually respond to the GO combination
chemotherapy, compared to AML patients who did not respond to the therapy.
Genes showing greatest fold elevation in responding patients at baseline PBMCs are
listed in Table 4. “Fold Change (NR/R)” denotes the ratio of the mean expression
level of a gene in PBMCs of non-responding AML patients over that in responding

AML patients. “Fold Change (R/NR)” represents the ratio of the mean expression
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lphosphoinositide-3-kinase,
203879 at catalytic, delta polypeptide 1p36.2 Hs.162808 1.471406491] 0.035824787,
membrane component,
chromosome 17, surface marker
2 (ovarian carcinoma antigen
201384 s_at CA125) 17q21.1 Hs.277721 1.46875| 0.009771907
protein tyrosine phosphatase,
212588 at receptor type, C 1g31-g32 Hs.170121 1.461700632; 0.048016891
219033 at hypothetical protein FLJ21308 [5q11.1 Hs.406232 1.459016393| 0.02208168
component of oligomeric golgi
203073 at complex 2 1g42.13 Hs.82399 1.457489879| 0.008447959,
interferon, gamma-inducible
206332 s _at rotein 16 122 Hs.155530 1.455696203| 0.027832428
POP4 (processing of precursor ,
202868 s at S. cerevisiae) homolog 19q13.11 Hs.82238 1.449275362| 0.021497345
zinc finger, DHHC domain
218249 at containing 6 10926.11 Hs.22353 1,427509294] 0.001378715
NIMA (never in mitosis gene
212530 at a)-related kinase 7 1931.3 Hs.24119 1.418719212{ 0.035013309
218463 s at IMUS81 endonuclease 11913 Hs.288798 1.403508772| 0.034273747
213115 at n/a n/a n/a 1.398907104{ 0.038806001
218103 at FtsJ homolog 3 (E. coli) 1723 Hs.257486 1.393258427 5.58595E-05
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208029 s at transmembrane 4 beta 8q22.1 Hs.296398 0.133891213/0.020766934

213844 at homeo box AS 7pl5-pl4 Hs.37034 0.148514851/0.003338613

215382 x at |tryptase, alpha 16p13.3 Hs.334455 0.155477032/0.000156058
tryptase beta 1, tryptase beta 2,

205683 x_at (tryptase, alpha 16p13.3 Hs.405479 0.158102767] 0.00154079
tryptase beta 1, tryptase beta 2,

216474 x _at _ [tryptase, alpha 16p13.3 Hs.334455 0.15954416/0.000338402
polymerase I and transcript

208789 at release factor 17q21.2 Hs.29759 0.1729729730.004109481
mesoderm specific transcript

202016 _at homolog (mouse) 7q32 Hs.79284 0.176239182{0.001253864|
tryptase beta 1, tryptase beta 2,

207134 x at _ [tryptase, alpha 16p13.3 Hs.294158 0.1807228920.002582561
lysosomal associated protein

214039 s at  [transmembrane 4 beta 8q22.1 Hs.296398 0.2213438740.015962264

201015 s at  |junction plakoglobin 17g21 Hs.2340 0.227642276[2.96697E-06

202112 at von Willebrand factor 12p13.3 Hs.110802 0.231884058/0.000771533
v-maf musculoaponeurotic
fibrosarcoma oncogene

36711 at homolog F (avian) 22q13.1 Hs.51305 0.243093923(0.000110895

207741 x_at  |tryptase, alpha 16p13.3 Hs.334455 0.24474187410.000539503
chitinase 3-like 1 (cartilage

209395 at glycoprotein-39) 1g31.1 Hs.75184 0.266666667/0.006968551

stem cell growth factor;
lymphocyte secreted C-type

205131 x at  |lectin 19q13.3 Hs.425339 0.266666667 0.01030592)

201005 at CD9 antigen (p24) 12p13.3 Hs.1244 0.2706131080.001191345|
transforming growth factor

215111 s at __[beta-stimulated protein TSC-22 [13q14 Hs.114360 0.279957582| 0.00118603
carboxypeptidase A3 (mast

205624 at cell) 3g21-g25 Hs.646 0.282225237] 0.00249997

206067 s at  |Wilms tumor 1 11p13 Hs.1145 0.282352941;0.001463202,

lglutamate receptor, ionotropic,
N-methyl D-asparate-associated
protein 1 (glutamate binding),

201596 x at  [keratin 18 12q13 Hs.406013 0.292358804(0.00260584 1
213479 at neuronal pentraxin II 7q21.3-q22.1 [Hs.3281 0.298507463(0.046185388
201324 at epithelial membrane protein 1 |12p12.3 Hs.79368 0.299065421/0.001554754

stem cell growth factor;
lymphocyte secreted C-type

210783 x at  [lectin 19q13.3 Hs.425339 0.3018867920.009424594
serine palmitoyliransferase,
216202 s at  |long chain base subunit 2 14924.3-q31 [Hs.59403 0.30622009610.000219065
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208886 at H1 histone family, member 0 22q13.1 Hs.226117 0.321715818] 0.00641406
215047 at BIA2 1g44 Hs.51692 0.3221476510.022774503
209905 at homeo box A9 7pl5-pl4 Hs.127428 0.322496749(0.022921003
218332 at brain expressed, X-linked 1 Xq21-g23 Hs.334370 0.3250.02669633 1
203411 s at  [lamin A/C 1921.2-q21.3 [Hs.377973 0.3294117650.000122251
chemokine (C-X-C motif)
ligand 1 (melanoma growth
stimulating activity, alpha),
chemokine (C-X-C motif)
209774 x_at  |ligand 2 4q21 Hs.75765 0.33256351}0.002389608
v-myc myelocytomatosis viral
related oncogene,
209757 s at neuroblastoma derived (avian) [2p24.1 Hs.25960 0.333333333] 0.0002004]
neuroepithelial cell
201830 s at  itransforming gene 1 10p15 Hs.25155 0.335078534{0.000181408
219837 s at  [cytokine-like protein C17 4pl6-pls Hs.13872 0.347826087|0.009008447
v-kit Hardy-Zuckerman 4 feline
sarcoma viral oncogene
205051 s at  |homolog 4ql1-q12 Hs.81665 0.348993289/0.006943974
stem cell growth factor;
lymphocyte secreted C-type
211709 s at  |lectin 19q13.3 Hs.425339 0.354948805(0.033343631
tissue factor pathway inhibitor
(lipoprotein-associated
210665 at coagulation inhibitor) 2q31-932.1 |Hs.170279 0.355555556{0.001918239
209301 at carbonic anhydrase II 8q22 Hs.155097 0.355555556/0.003901677
tyrosine kinase with
immunoglobulin and epidermal
growth factor homology
204468 s at  |domains 1p34-p33 Hs.78824 0.36036036/0.034680165
lysosomal associated protein
208767 s at  |transmembrane 4 beta 8q22.1 Hs.296398 0.361111111{0.022507793
decidual protein induced by
209183 s at progesterone 10g11.23 Hs.93675 0.363636364] 0.0038473
213260 at Hs.284186 0.366666667/0.030189907
RNA-binding protein gene with
209488 s at multiple splicing 8pl2-pll Hs.80248 0.367816092{0.013648398
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Wodtwien the a\\/z\e/:rage EﬁE\/IC expression levels of a leukemia disease gene in

leukemia patients and that in leukemia-free humans is at least 2, 3, 4, 5, 10, 20, or
more folds. The leukemia disease genes of the present invention can be used to
detect the presence or absence, or monitor the development, progression or treatment
of leukemia in a human of interest.

[0091] Leukemia disease genes can also be identified by correlating PBMC
expression profiles with a class distinction under a class-based correlation metric
(e.g., the nearest-neighbor analysis or the significance method of microarrays (SAM)
method). The class distinction represents an idealized gene expression pattern in
PBMC:s of leukemia patients and disease-free humans. In many examples, the
correlation between the PBMC expression profile of a leukemia disease gene and the
class distinction is above the 1%, 5%, 10%, 25%, or 50% significance level under a
permutation test. Gene classifiers can be constructed using the leukemia disease
genes of the present invention. These classifiers can effectively predict class
membership (e.g., leukemia versus leukemia-free) of a human of interest.
Identification of AML Diagnosis Genes Using HG-UI334 Microarrays

[0092] As an example, AML-associated expression patterns in peripheral

blood were identified by using the U133A gene chip platform. Mean levels of
baseline gene expression in PBMCs from a group of disease-free volunteers (n=20)
were compared with mean levels of corresponding baseline gene expression in
PBMCs from AML patients (n=36). Transcripts showing elevated or decreased
levels in PBMCs of AML patients relative to healthy controls were identified.
Examples of these transcripts are depicted in Table 7. Each transcript in Table 7 has
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HG-P30A gbhe thif? Fhe kﬁﬁ@'tr'é"%s)(c)rigt(g 0hiaeR Babrorashondsing ¢ HeY133A
qualifieticart hyliridide whde# nidlei€ heid abrhy Mﬂ&zﬁlo}ﬂvc@n@ué)n%)[(?gi %a@t She

0 O00000M cNVI ~~ ~I
oligaBpkpolide Wb (B poristenateh prabe) afte quodifie. er NDIBROL MHBRNA

transEH C,Q; ?6%46%818 ggg%h&l hybll\hl% m&é\ler Inuc':\feljél..ac arrayl h gl 089233

cond;ttonNtd ) nhlsmﬁlﬁil:h plobid (MM) of the O 2ok, N mﬂ,ma['\ih%oﬂféhs ’\Héhtlcal to
"D o N OO 000 M N 0O 00 00 N V)
the cifeyopigs PR RIS egseept Loy single, %%Qtﬂf}ﬂc)@uhﬁitl’tutlml 3¢ o namihe

cente% of the mféfhaféh%r@;e OForlfl M. 1%'%%%1){8]36 kﬂ;\e MM RFOb& has X.ho%l%menc
base éla@gemt me\,l@th@smcm o UMp p cad U i- bn j ~. cdGO
[009@ uo Ci% mgﬂy cases, tH]e RNg transcrlpt(sy ofoa gene that cv(\)lrresp_o;dg ‘([jo a? HG-
UI33A quahﬁer can hybridize under nucleic acid array hybridization conditions to at least
50%, 60%, 70%, 80%, 90% or 100% of all of the PM probes of the qualifier, but not to the
mismatch probes of these PM probes. In many other cases, the discrimination score (R) for
each of these PM probes, as measured by the ratio of the hybridization intensity difference
of the corresponding probe pair (i.e., PM - MM) over the overall hybridization intensity
(i.e., PM +MM), is no less than 0.015, 0.02, 0.05, 0.1, 0.2, 0.3, 0.4, 0.5 or greater. In one
example, the RNA transcript(s) of the gene, when hybridized to the HG-U133A gene chip
according to the manufacturer’s instructions, produces a “present” call under the default
settings, i.e., the threshold Tau is 0.015 and the significance level ap is 0.4. See GeneChip®
Expression Analysis — Data Analysis Fundamentals (Part No. 701190 Rev. 2, Affymetrix,
Inc., 2002), the entire content of which is incorporated herein by reference.

[0095] The sequences of each PM probe on the HG-U133A gene chip, and the
corresponding target sequences from which the PM probes are derived, can be obtained
from Affymetrix’s sequence databases. See, for example,
www.affymetrix.com/support/technical/byproduct.affx?product=hgul33. All of these target
and oligonucleotide probe sequences are incorporated herein by reference.

[0096] In addition, genes whose expression levels are significantly elevated
(p<0.001) in PBMCs of AML patients relative to disease-free subjects are shown in Table 8.
Genes whose expression levels are significantly lowered (p<0.001) in PBMCs of AML
patients relative to disease-free subjects are shown in Table 9.

[0097] Each gene described in Tables 7, 8 and 9 and the corresponding unigene(s)

are identified based on HG-U133A genechip annotations. A unigene is composed of a non-
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redugylant ket @ene-orientpd clupters. Bach upig e CNluNbﬂ\is dbehbveti tNerhmeh

sequéﬁc?%'él rtnlga,t %@%}%ﬁﬁ% gg?eNqQ/{c)) oat{;)n for eac81 ggﬁe tegm @a@e 608 and 9

and its cor@@spondth@uNgéde(s) dandls8'be Bta‘iﬁed"ﬂrdﬂl the\ﬁntf\ézl\d}éng a'ﬁHWene
O0'".ONOOOO OO NNO1 d
datalegy %WW% Q@WWV\BWWWWWWWWWG@BBN Rethesda MD.

) O 5 Ao g b 0

U13$4 quelifiey)cah Be ddeDifiod by BLOG O@affidy the Nr@ét%:’ﬁleﬂcé\bﬂhthhhﬁer
MmMMMMMMMMen m

! MMM
against ShEER GEEPIES E5aeRPeSaRg b0 MBI EROBIGeqIce ekbases sgabl
for thik pposk mcﬁde Mut ‘éfH ncﬁ 'Mnl{éﬁ t09hdN 6ﬁﬁm§@%m¥g dla\!ag% ﬁCBI
o Gg N.V1 Moooo I'n G 0
also p{ovld@s BLAPT prygeams) eucth Nbbasthd ) NoNsddrding 1t $qileideNatdb@@s. In
one é}hl%duhlerhl, fle BLAST search of the NCBI human genome database is performed by

using an unambiguous segment (e.g., the longest unambiguous segment) of the target

22
S

sequence of the qualifier. Gene(s) that aligns to the unambiguous segment with significant
sequence identity can be identified. In many cases, the identified gene(s) has at least 95%,
96%, 97%, 98%, 99%, or more sequence identity to the unambiguous segment.

[0099] As used herein, genes listed in all the Tables encompasse not only the genes
that are explicitly depicted, but also genes that are not listed in the table but nonetheless
corresponds to a qualifier in the table. All of these genes can be used as biological markers

for the diagnosis or monitoring the development, progression or treatment of AML.
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203948 s at myeloperoxidase 17q23.1 Hs.1817 83.00] 1.78 46.69] 4.63E-06]

203949 at myeloperoxidase 17923.1 Hs.1817 74.97 2.13 35.14] 1.19E-06|
serine protease inhibitor, Kazal

206310 at type, 2 (acrosin-trypsin inhibitor)  4q11 Hs.98243 43.47 1.91 22.75| 3.86E-06

209905 at homeo box A9 ' 7pl5-pl4 Hs, 127428 21.08 1.00 21.08 5.44E-05
azurocidin 1 (cationic antimicrobial

214575 s at protein 37) 19p13.3 Hs. 72885 36.92 1.84 20.02] 3.88E-04

206871 at clastase 2, neutrophil 19p13.3 Hs.99863 35.58] 1.93 18.41] 1.23E-04

214651 s at homeo box A9 7p15-pl4 Hs.127428 29.61 1.82 16.25| 5.98E-05

210084 x at tryptase beta 1, tryptase, alpha 16p13.3 Hs.347933 14.50 1.02] 14.18] 1.20E-04]
tryptase beta 1, tryptase beta 2,

205683 x at tryptase, alpha 16p13.3 Hs.347933 20.42, 1.47 13.92] 4.32E-04]
v-myb myeloblastosis viral

204798 at oncogene homolog (avian) 6022-q23 Hs.1334 35.69) 2.76 12.95] 741E-10

Hs.294158,

217023 x at tryptase beta 1, tryptase beta 2 16p13.3 Hs.347933 13.08 1.09 12.02] 1.41E-04

216474 x at tryptase beta 1, tryptase beta 2 16p13.3 Hs.347933 18.92 1.71 11.06] 8.25E-05
mesoderm specific transcript

202016 _at homolog (mouse) 7932 Hs.79284 34.28 3.11 11.02] 3.63E-04|
tryptase beta 1, tryptase beta 2,

207134 x at tryptase, alpha 16pl13.3 Hs.294158 17.75 1.62] 10.94] 6.98E-04

215382 x at tryptase beta 1, tryptase, alpha 16p13.3 Hs5.347933 15.19 1.40 10.85| 5.25E-05

205950 s at carbonic anhydrase I 8q13-g22.1 [Hs.23118 101.03 9.31 10.85] 5.23E-04
v-kit Hardy-Zuckerman 4 feline

205051 s at sarcoma viral oncogene homolog  Mqll-ql2 Hs.81665 16.39 1.60 10.24] 2.37E-05
stem cell growth factor; lymphocyte

211709 s at secreted C-type lectin 19q13.3 Hs.105927 32.19, 3.20) 10.06] 1.23E-06]
stem cell growth factor; lymphocyte

205131 x at secreted C-type lectin 19913.3 Hs.105927 12.31 1.29 9.55 1.02E-04

219054 at hypothetical protein FLI14054 5p13.2 Hs.13528 14.61 1.76 8.32] 2.05E-06

204304 s at rominin-like 1 (mouse) Hpl5.33 Hs.112360 12,47 1.62] 7.69] 4.74E-07,

206674 at fms-related tyrosine kinase 3 13q12 Hs.385 15.97 2.16 741 2.90E-07

207741 x at tryptase, alpha 16pl13.3 Hs.334455 14.33 1.96 7.33] 5.05E-05

202589 at thymidylate synthetase 18p11.32 Hs.82962 32.89 4.64 7.08] 1.63E-05
stem cell growth factor; lymphocyte

210783 x at secreted C-type lectin 19913.3 Hs.105927 7.31 1.04] 6.99] 5.96E-05

211922 s_at catalase 11p13 Hs.76359 38.47 5.73 6.71] 1.13E-07
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206111 _aly ~ ~ ~ NEUFolaxing PCTFAUS20 q2?frﬁ~3ko K728 5 i 306 t 0936 O N A60L 2.95E-05
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201310 sjgpy EIP3lfprotein o Y 3~1 \Sa2l3 ) Wis.H28ad | w204 A W9 592 2.13E-09
219672_at erythroid associated factor 16pl1l.1 Hs.274309 28.78 4.91 5.86 9.81E-04
205624 at carboxypeptidase A3 (mast cell)  [3g21-g25 Hs.646 20.11 3.56 5.66] 9.30E-05
205609 at angiopoietin 1 8922.3-q23  [Hs.2463 6.83 1.22 5.59] 1.49E-06
206834 _at hemoglobin, delta 11p15.5 Hs.36977 183.31 33.40 549 5.46E-05
insulin-like growth factor binding
201162 at rotein 7 Uql2 Hs.119206 17.72 3.38 5.25| 3.09E-07
201432 at catalase 11pi3 Hs.76359 121.17 23.38 5.18 1.43E-09
solute carrier family 2 (facilitated
glucose/fructose transporter),
204430 s at member 5 1p36.2 Hs.33084 5.86) 1.13 517 6.73E-04
220416 _at KIAA1939 protein 15q15.2 Hs.182738 9.64 1.87 5.16] 1.24E-06
proteoglycan 2, bone marrow
(natural killer cell activator,
cosinophil granule major basic )
211743 s at rotein) 11q12 Hs.99962 7.58) 1.53 4.95 7.28E-04
Meis1, myeloid ecotropic viral
integration site 1 homolog 3
(mouse), SRY (sex determining 17pl11.2,
201416_at region Y)-box 4 6p22.3 Hs.83484 30.64 6.20 4.94] 1.01E-04
213150 at homeo box A10 7p15-p14 Hs.110637 8.39 1.71 4.90| 3.44E-04
209543 s at CD34 antigen, FLJ00005 protein |15, 1932 Hs.367690 11.39 2.33 4.88 6.90E-07
213258 at unknown Hs.288582 5.25) 1.09 4.82] 2.40E-07
tissue factor pathway inhibitor
(lipoprotein-associated coagulation
210664 s_at inhibitor) 2931-932.1 |Hs.170279 5.89 1.24 4.73] 8.77E-0§
206067 s _at Wilms tumor 1 11p13 Hs.1145 4.72 1.00 4.720 2.81E-04
v-myc myelocytomatosis viral
related oncogene, neuroblastoma
209757 s_at derived (avian) 2p24.1 Hs.25960 4.69 1.00 4.69 8.72E-06
glycyl-tRNA synthetase,
hemoglobin, gamma A, .
213515 x at hemoglobin, gamma G 11p15.5, 7p15|Hs.283108 345.06 73.71 4.68] 2.22E-05
219837 s at cytokine-like protein C17 4pl6-pl5 Hs.13872 5.72 1,24 4.60| 2.68E-04
brain and acute leukemia,
218899 s at cytoplasmic 8922.3 Hs.169395 6,19 1.36 4.57 9.36E-04
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Affymetrix Name Cyto Band Unigene ID (ppm) (ppm) |Norm/AML/| (unequal)
transforming growth factor,
201506 _at beta~induced, 68kD 5931 Hs.118787 6.56) 4731 7.22] 2.13E-27
chromosome 21 open reading
221211 s at  (frame 7 21g22.3 Hs.41267 244  11.93 4.88)  6.63E-15
220532 s at  ILRS protein 7935 Hs.190161 3.000 14.02 4.67] 3.51E-07
CD3Z antigen, zeta
210031 at olypeptide (TiT3 complex) |1922-923 Hs.97087 11.72]  53.98 4.60 1.72E-21
ficolin (collagen/fibrinogen
205237 at domain containing) 1 9934 Hs.252136 29.56] 132,64 449 1.12E-17
205495 _s at _ lgranulysin 2pl2-qll Hs.105806 12.86]  57.69 449 1.07E-11
37145 at granulysin 2pl2-ql1 Hs.105806 14.22)  62.47 439 3.86E-12
guanine nucleotide binding
204115 at protein 11 7931-q32 Hs.83381 275 11.80 4.29] 8.80E-16
neurogranin (protein kinase
204081 at C substrate, RC3) 11q24 Hs.26944 7.83 32.69 4.17] 1.14E-16
unc-119 homolog (C.
203271 _s at  felegans) 17q11.2 Hs.81728 1.58 6.60 4.17]  1.08E-20
vascular endothelial growth
210512 s at  |factor 6pl12 Hs.73793 3.000 12.18 4.06| 6.16E-11
monocyte to macrophage
203414 at differentiation-associated 17q Hs.79889 778 3147 4.05) 5.84E-28
[iller cell lectin-like receptor
220646 s at  [subfamily F, member 1 12p12.3-13.2 |Hs.183125 436 17.51 4.02] 4.98E-14
RAR-related orphan receptor
210426 x at A 15g21-q22  |Hs.2156 4.17 1578 3.79 4.35E-19
regulator of G-protein
216834 at signalling 1 1931 Hs.75256 10.50]  38.56 3.67  9.67E-08
zeta-chain (TCR) associated
214032 at rotein kinase (70 kD) 2q12 Hs.234569 4.78 1749 3.66] 4.56E-16|
206390 x at |platelet factor 4 4q12-q21 Hs.81564 16.11 58.53 3.63 3.02E-11
carboxypeptidase,
208146 s at vitellogenic-like 7p15-p14 Hs.95594 10.75f  38.51 3.58] 1.04B-17
hypothetical protein
221756 at MGC17330 22q11.2-q22 |Hs.26670 13.81]  47.98 3.48] 1.38E-20
granzyme B (granzyme 2,
cytotoxic T-lymphocyte-
210164 at associated serine esterase 1) |i4q11.2 Hs.1051 8.28  28.60 3.46] 1.45E-11
prostaglandin D2 synthase
211748 x at  [(21kD, brain) 9q34.2-q34.3 |Hs.8272 5.36] 1847 3.44  6.29E-11
regulator of G-protein
202988 s at  |signalling 1 1931 Hs.75256 2.58 8.89 3.44  6.99E-0¢
IADP-ribosylation factor-like
202207 at 7 2q37.2 Hs.111554 20.22)  69.47 3.44 9.60E-22
killer cell lectin-like receptor
214470 at subfamily B, member 1 12p13 Hs. 169824 18.14|  61.67 3.40, 1.86E-17
204793 at KIAA0443 gene product Xq22.1 [s.113082 4.81 16.31 3.39]  2.70E-18
mitogen-activated protein
214219 x at _|kinase kinase kinase kinase 1(19q13.1-q13.4/Hs.86575 2.00 6.78 3.39  2.94E-10
glycoprotein Ib (platelet),
206655 s at beta polypeptide 22g11.21 Hs.283743 2.36 7.82 3.31] 547E-11
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214567 s at  |C, member 2 25 Hs.1 74228 1.39 4.58 3.30 7.72E-12
diphtheria toxin receptor
(heparin-binding epidermal
growth factor-like growth
203821 at factor) 5923 Hs.799 11.81  38.84 3.29] 2.38E-09
IADP-ribosylation factor-like
202208 s at |7 2q37.2 Hs.111554 8.67  28.07 3.24 2.85E-11
MAD, mothers against
decapentaplegic homolog 7
204790 at (Drosophila) 18g21.1 Hs.100602 2.81 9.07, 3.23] 3.37E-12
death effector filament-
forming Ced-4-like apoptosis
210113 s at  |protein 17p13 Hs.104305 3.61 11.64 3.22| 9.95E-18
dual specificity phosphatase
204794 at 2 2q11 Hs.1183 7.64 24,51 3.21] 3.14E-15
209604 s at  |GATA binding protein 3 10p15 Hs.169946 7.36]  23.60 3.21] 7.32E-17
prostaglandin D2 synthase
212187 x_at  |(21kD, brain) 9q34.2-q34.3 |Hs.8272 403 1291 3.21] 1.65E-11
chromosome 12 open reading
219099 at frame 5 12p13.3 Hs.24792 3.78]  11.96 3.16] 1.10E-20
inositol 1,4,5-triphosphate
201189 s at  |receptor, type 3 6p21 Hs. 77515 2.94 9.31 3.16] 3.76E-16
mitogen-activated protein
206296 _x_at _|kinase kinase kinase kinase 1(19913.1-q13.4|Hs.86575 2.86 8.96 3.13] 1.58E-10
212195 at Unknown N/a Hs.71968 8.1 2533 3.120 3.87E-17
eukaryotic translation
initiation factor 2-alpha
218696 _at kinase 3 2p12 Hs.102506 6.86 2142 3.12] 2.48E-23
acid sphingomyelinase-like
213624 at phosphodiesterase 6 Hs.42945 2.19 6.82) 3.11  1.74E-09
ADP-ribosylation factor-like
202206 _at 7 2q37.2 Hs.111554 14.14  43.80 3.10| 1.53E-15
major histocompatibility
209728 at complex, class II, DR beta 4 |6p21.3 Hs.318720 11.25]  34.69 3.08] 2.53E-04
sex comb on midleg-like 1
218793 s at (Drosophila) Xp22.2-p22.1 |Hs.109655 2.03 6.24 3.08 1.17E-18
runt-related transcription
204197 s at  |factor 3 1p36 Hs.170019 19.69]  60.64 3.08  3.00E-17
inhibitor of DNA. binding 2,
dominant negative helix-
201566 _x_at  [loop-helix protein 2p25 Hs.180919 564 1731 3.07  2.67E-14]
runt-related transcription
204198 s at  |factor 3 1p36 Hs.170019 12.08  37.00 3.06) 1.17E-13
small inducible cytokine A5
1405 i at (RANTES) 17q11.2-q12 [Hs.241392 11.69  35.67 3.05| 2.64E-09
G protein-coupled receptor
210279 at 18 13932 Hs.88269 428  13.02 3.04 2.25E-08
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Or~n
are selected such that the perlpheral blood expression profile of each prognostic gene is

correlated with a class distinction under a class-based correlation analysis (such as the
nearest-neighbor analysis), where the class distinction represents an idealized expression
pattern of the selected genes in petipheral blood samples of leukemia patients who have
different clinical outcomes. In many cases, the selected prognostic genes are correlated
with the class distinction at above the 50%, 25%, 10%, 5%, or 1% significance level under a
random permutation test,

[0102] The prognostic genes can also be selected such that the average expression
profile of each prognostic gene in peripheral blood samples of one class of leukemia
patients is statistically different from that in another class of leukemia patients. For
instance, the p-value under a Student’s t-test for the observed difference can be no more
than 0.05, 0.01, 0.005, 0.001, or less. In addition, the prognostic genes can be selected such
that the average peripheral blood expression level of each prognostic gene in one class of
patients is at least 2-, 3-, 4-, 5-, 10-, or 20-fold different from that in another class of
patients.

[0103] The expression profile of a patient of interest can be compared to one or more
reference expression profiles. The reference expression profiles can be determined
concurrently with the expression profile of the patient of interest. The reference expression
profiles can also be predetermined or prerecorded in electronic or other types of storage
media.

[0104] The reference expression profiles can include average expression profiles, or
individual profiles representing peripheral blood gene expression patterns in particular
patients. In one embodiment, the reference expression profiles include an average

expression profile of the prognostic gene(s) in peripheral blood samples of reference
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havikg/bdifftrant respaeiverlinicel cutesrhel e @yerdpgeiipheralt Blo6Y ex Ig?&lsmn

I | eot1 de probe
T W SR S O
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under nucleic acid array hybridization condl
exprggsigngrefileh probe (MV) of the PM probe. A msmatch

10108 o PSR LR acR SheiR e hee SaBeT eibrogles4ecl Bhes padvrality
of expi‘eeswn profiles, each of which represents the peripheral blood expression pattern of
the prognostic gene(s) in a particular leukemia patient whose clinical outcome is known or
determinable. Other types of reference expression profiles can also be used in the present
invention. In yet another embodiment, the present invention uses a numerical threshold as a
control level.

[0106] The expression profile of the patient of interest and the reference expression
profile(s) can be constructed in any form. In one embodiment, the expression profiles
comprise the expression level of each prognostic gene used in outcome prediction. The
expression levels can be absolute, normalized, or relative levels. Suitable normalization
procedures include, but are not limited to, those used in nucleic acid array gene expression
analyses or those described in Hill, et al., GENOME BIOL, 2:research0055.1-0055.13 (2001).
In one example, the expression levels are normalized such that the mean is zero and the
standard deviation is one. In another example, the expression levels are normalized based
on internal or external controls, as appreciated by those skilled in the art. In still another
example, the expression levels are normalized against one or more control transcripts with
known abundances in blood samples. In many cases, the expression profile of the patient of
interest and the reference expression profile(s) are constructed using the same or
comparable methodologies.

[0107] In another embodiment, each expression profile being compared comprises
one or more ratios between the expression levels of different prognostic genes. An
expression profile can also include other measures that are capable of representing gene

expression patterns.
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the MM probe has a hononeric base change at the 13th
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transcript(s) of a gene that corresponds to a HG
U133A qual i fier can hybridize under nucleic acid array
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N [ ression.l.evel s
respos}ﬁggl@%t}q% a @?ﬁ tfeéa%%ntt gaglﬁea?l \@18193@58?&( Qaﬁn@md pi Q\tﬁﬂme predlctlon
are isplateidgmios ta the aheraqmutlo trdatamas €Tl @@rasibh 9edfHefd@ivel h these
es .whose expreSS|on | evel s are

bloodgﬁ%?ﬁ‘ﬁ@&%tﬁlﬂé&@p bassling cxpressigoarpiiles fpphethesgpentie trggment.
t h
e g gl seasec gy Y L RH

expreggien lgvelpd e@¢1epr@gncpse1s [gonalised inthegmitmse) predicgon. dSGinkfdue d
annot ati ons., A unjgene is

HG. Ul ., 33A hi
meth R A R i ROV BoBhiss U sy pesipbis ob Domesen be
determlﬁddﬂ byl atthsbio 1B 18NEHtRE REN ﬁ"gns‘éhﬂt?)%%he 5&% h SURLEIE B thods

| ust er |s believed to include uences
1nclud|eela+t@§eemt lignitgd tgueuagtitstive RTFRE Fel¥otirerm Bﬂotemﬁntugﬂbﬂdlzatlon

s UBTAR e B8 oy e B O RARR S . T

expresaivoh 16l g€ a gendladnadiasisdotdrmiadd WnakastARE Be ERY of the
I nformation (NCBI), Bethésda, MD.

hnol o
POIYPT%@%@? cRod8hy Hhecsrreo Swfteflglwtfhoxls mhﬁlﬁabutmnotgmm@(dg))
T AT & £ h Pt Bl ool ot

denf |
electrctpﬂierequama$s spectragetiy) ot pﬁ)tehnl ERAysgenone sequence

at abase. enone, s e dat abases suitabl e
o112 3 AR e T BT i 1M OF 8 e taELG gqiﬁﬁtl%d\et@@inwdﬂey

measuNﬁ@khMAﬁrﬁﬁMﬁew@BP@l@%@ne werlggkﬁ E’é& 1 Seéﬂ'ﬁ@ﬁg%n be

grans, such bl ast n,
lsolatedét%bﬂ@e@rlphwahwoodm wmibusingervaneﬂyhﬁnﬁttm $ramehrPethods

includd E& i n‘%) 1sQ %csyag%[g)ﬁgﬁ{c R&}agaglarﬁg@h tﬁ%ﬁgg% nf%fé%gplgti Io Bg

segnent) of the target sequence of the qualifier.
Gene(s) that aligns to the unanbi guous segnent with
significant sequence |dent|ty can be identified. In
many cases, the |dent|f|ed:bene(s) has at | east 95%
96% 97% 98% 99% or nore sequence identity to the
unanbi guous segnent. 15 [0099] As used herein, genes
listed in all the Tabl es enconpasse not only the genes
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that are explicitly depicted, but also genes that are
not listed in the table but nonethel ess corresponds
wo eooa/ogpead i fier in the table. Al of these geneST/US2V0&@5855
used as biol ogical markers for the diagnosis or
nmoni toring the devel opment, progression or treatnent
of AML. 75 WD 2006/ 089233 PCT/ US2006/ 005855 Tabl e 8.
(Invrn@se@oox thaMicra-PesTrarck®! 20iof Fm’ﬁrtablymm ewiRNA ThelubBK{tp

(Invigr gen H%oéatgm F@%Miyﬁ'la;\@?ﬂﬁ\] ?ég\iXA\Tglp agpdatehRYA can
fifi D
TSt KT BT, g

pp
ampﬁg%tnoa &8 ba vitheg speqific snexm-a@cﬁro Buitgbld 6mplfidatBBEmEHods include,

bt g st e R BB PR IR T b el b dmpligsing ligase
chalmteattyorgan&QCbatar@pludasé rypsin inhibitor) 11 Hs. 98243
43. 47 91 22.75 3.86E-06_ 109905 at honmeo box A9 7

[0113F. 4If}—%n61621?1292]8‘n211t the amplificgtiongqgowcalamuisys I@ZW@UW@HCHP’E&SG

o Ry o g Cblgsl 510, 1y0h 52,90 e,

a primeasinasting of nkgr (ddpahd a sepikaceSendsding Ye3plde 58 pl:orﬁBter The
honeo box A9 7 15-

8 23 651
DNAISp39<5gS ipele-a0de HtpeseaRELvsnd bPesDN AL sypthesised
usmé’@ DNA]— ]iol?fn\épa{s@ S&mBhRNFith &n i@lage {38bradk/ \gg’ﬁxe N gﬁg‘%‘A%bnd

tryptase beta 1, trypt beta
Afteosa'@g@sm of thet doppleagseanded gihHA;m RN A pblynA#838addd4dhd cRNA is

2 4. 32E-0 st Qs Vi r 04798
ven k3 B 2B o RS BL08L Syl 3y AL
cDNA2r BNA édrEoel@eted‘tEd &%ﬂaﬂﬁta’[ed% rﬂlzﬁﬁoﬁ tol 1§§§ecpﬁlto@esl 'The
tryptase beta 2 16 13.3 Hs. 34 . 1.09 12.
cDNA ox tRNgy camgdaoyhe labgled during the tagtpélf ;atlctn prab@s bed t:heﬁ d@&cted or

& Hs. 347933 18.92 1.71 11.06 8.25E-05 nesoderm
quans%tee?lfl c transcript 02016 at honol o (nouse) 7 32

[0114-]S 79284n3the? &nBochilnei;ﬂ, quantBatbB3R TP CR (st %Spach%rﬁ A:BI) is used
ase beta 2, Q7134 x at ry tase, al ha 1

for deigtBig Y Samppr ity FOSA frsnestins Ivgkolprogesatio gﬁnmf mteyest
Quarﬁl%Zﬁ/e Rt ACR, 1n{10195531%9er8§§%85@r ﬂtgct)rf[@sto R LS gﬁ a%) oYveg by

0.85 5. 25E-05 c an
relatl!@qumwmfle@%(mwcml 03 9.31 10.85 5.23E-04 v-kit

ot YRR L35, SF034 5 25 L5208 lornes b

factoPapptéaciin
R RTedig skamsl ey 10N 640 TR 40

limitipg. §Bergafigethggate of ampliftatiogrbontrhes incteasingly it entil there

s ot iredhe3h B RBTHTE iesfoc TGl Hpgnbisrlgged on which the

cyclepinibe 13 oiltAd X0bds Spilde Zod&r. tﬂe?&ﬂr%eﬁtf‘at@ﬁ of tﬂeﬁanﬁ%l%%d target DNA
i ihfng 06 04304 s at romnin-I|ike (mouse)
15 on B peurved Ligpotchgmciprivieshgpe cm@e?bnapd bymom@cangme

plottetd3ﬁ8 s eéﬁhﬂﬁé Svith tillg’ ﬁ}s?t cmeﬁﬁg slgige gf7 thﬁzt 11%9 1s posilhve and constant.
This is said to be the linear portion of the curve. After some reagent becomes limiting, the
slope of the line begins to decrease and eventually becomes zero. At this point the
concentration of the amplified target DNA becomes asymptotic to some fixed value. This is

said to be the plateau portion of the curve.
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07741 x at t tase, alpha 16 13.3 Hs. 334455 14.33 1.96
7.33 5.05E-05 02589 at th md |ate synthetase 18

wa 20088842433 82962 32.89 4.64 7.08 1.63E-05 st enPCBB2006/005855
growt h factor; |ynphocyte 10783 x at secreted C type
lectin 19 13.3 Hs. 105927 7.31 1.04 6.99 5. 96E-05
11922 s at catalase 11 13 JHs. 76359 38.47 5.73 6.71

[0116] 13E- BTte coBeWERIRO0E] thE 8253 mmammleémﬁﬁgfof ﬁ%’PCR is

rna er.age Avera ge Fo ue metriXx
propp il e W5 T8 B ci e guRRof e st sthszwlm begun. By
{
detefminBGURe éonc@ﬁﬁ‘éﬁon%f&ﬁe P@R?ﬂ@cﬁi’c% cﬁ*t %e? :Dzl\gs I Péﬁgeg&lﬂns that

Hs. 3314 6.64 1.00 6.64 7. 13E- 04 |
havergomplsted the (sping éuumbebgf ¢yspsisiand elmrm\ﬂmur @61 fahged, it is possible to

31 728 6 56 6.60 2.95E- 05
detefi5HY g{“’s am%%%%&%a%‘oéléﬁi’%sz?% ¢ Pai%e%é%%%mst ggpiginal DNA
mixtRfe. §6thé TIMAGniXirds 82D s %'ﬂﬁﬁ?lz@d frbiaREPR3 1§%ﬁé%écﬁﬁ5‘m dlfferent

14932, 33 Hs. 128155 6.28 1. 02 6. 14 1.93E-04 01310 s
“SS“P%%CGB? 6?%?%11%5'62@@4%681@5289srpeggimRNAaﬁo@ volsicle thbiiﬁg@@

1
o8 T N A i i,
propérimsality detveed tiRd eon2bnttiof46 tIRaCP(JR pRodebts an8 thedre Bidice QﬁlNA

05609 at .a oietin 1 8922.3-0923 Hs. 2463 6.83 1.22
abungarices s H@Eﬂ 10 8%%6&9“}?@@6&! v reaglipra | | 15.5

I
[011%5 - 369FHe AR c3lcenfaftOh of ffi% éa?gé’t%zg§ tﬂeﬂﬁ%ﬂ 'Ji D .igr? of the curve is

growt h factor binding 201 prote
determigegy the availadildg of reagerds 00Mhe OFhction 432 and 1sQﬁd@|eﬁ<$6i‘1t bf the

orlgl a31 S0 Cengng?%% ﬁa}rgtegpi\g& 3‘?% gq, %r} glng%glgo@%g%tlsjb'grsg%&)?nge ;nd

' quanﬂﬂ#i@oﬁhﬁhm%ﬂﬂ’@&PCﬁ éﬁt@&ﬁ}tszarﬁ%ar%%@ 8ttt wh&PBih %5@( f_é]e_iétgo}g gue in the

6. 73E-04 20416 at K1AA1939 protein 15 15
lineaypgyiion ofthel cupves. Paaldigon, pelatieomingerdratians @tiﬂle amphﬁ@lwe cDNAs

can be rﬁ%hﬂﬁlgged i Léﬁ% I@%éém[%ﬁ §rt%}%t A w hic‘ilolﬁésp Egg @g@ eifﬁggntemally

existibg S(NAL SPEwics. &&Ete&ﬁllyNﬁﬂrSducecﬂfRNAQSﬂcﬁﬁ OTh@RbndkhéRdf a particular
ration site 1 honol og 3 (nouse SRY (sex

nt e
mRNld*eiPrs?lﬁf P 3lspAs) deteymingsige tlg«tltértg% mi‘i%"&bé‘?"éimﬁ@ﬁa% mRNbOXA
64 6.20 4.94 1 - at home
Spwmna%%pa '4 Hs. 110637 8.39 1.71 4.90 3.44E-04 09543

[0118 at (dDRae ambbdierent,Fhd BOB.Q&.mifmht&brrmtﬂ%es ht&i&gll-%lg gtgg@é}ds that
are a@%@ég e@gasdraﬁgl?ﬁ%nt 28 %wbtgzcgef l'glég gtpaj%gyglg en EM\WE@ the products of the
PCR hﬂﬁbhﬁée&l@hs bilel [e‘atcﬁﬂrﬁi OGRS glga gsoggﬂjieéﬁ%rh@lgcts}%g%amﬁled

i nhi bi tor) 1- 32.1 Hs. 1702
Whenghe]chctg@s are approaching the plateau phase, then the less abundant product may

become relatively over-represented. Comparisons of relative abundances made for many
different RNA samples, such as is the case when examining RNA samples for differential
expression, may become distorted in such a way as to make differences in relative
abundances of RNAs appear less than they actually are. This can be improved if the
internal standard is much more abundant than the target. If the internal standard is more
abundant than the target, then direct linear comparisons may be made between RNA
samples.

[0119] A problem inherent in clinical samples is that they are of variable quantity or

quality. This problem can be overcome if the RT-PCR is performed as a relative
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06067 s at Wlmnms tunmor 1 | i 13 Hs. 1145 4.72 1.00

4.72 2.81E-04 v-nyc nyelocytomatosis viral related
wWo@rmensna3 neur obl astoma 09757 s at derived (arRCHDP2006/005855

24.1 Hs. 25960 4.69 1.00 4.69 8.72E-06 gl ycyl-tRNA

synt het ase, henogl obi n, gamma A, 13515 x at

henogl obi n, gamma G 11 15.5, 7pl5 Hs. 283108 345. 06

quantitatiye Ril- B@szzzlz En gBernalowamar intwhich tkiimternal Kendard fseinn

ampg%%l%lé @Plg]{ﬁ(frggmér%% é%laggegghags]? g’%?ggsg @%Efrgén%n ra%ld Tn alﬂwh the
abundanckGHIBGMRNA edeodlngthd Tnt&ndbdrardddrd i foddRly 9900 Q&%@ﬁ’é‘her than

PCT/ US2006/ 005855 Table 9. Top 50 transcripts at
the R4 sceding(tie taramer This pasey megswepreluivy abrndaprGaobibsaMte

se-free subjects AM. Nor nal
abur%%dregdgetﬁ%{/eée%rugg%w%bgﬁ% p-value Affynetrix Nane
[012Gyt 0 BEnghoilr gebedint2nf, the (ela[ﬁvbkqlilgﬂg/ﬁhﬂl-veémmgées an external
wth factor, 2015 at beta-induce
Stan‘i%‘i B ? Hiactshigpaorogslse PERaroducsparp sumpiegn the lincar portion

T TR R ) i
be elppl@lcéllly]d@tqmﬁné&foi eaditiargst EDONMErfineht 6T &ldHidm, Ot re@EL
o s oR0 B B eSS Bl

n
) B B SO SR g

of the Hﬂ?ﬂr raige of thepamgplificagign cwsgead 10m8dizator6ef dDMA preparations are

o g BB R B 5 000 e
be sup@Adrltb thdsepienvel fiorhk rélBke GRatikRive 3BBRCR. vith 44 nﬁ@méi s@&dard

80E- 6 eu granl n (protein kinase 204081 at
0128 por s t apgtsr embosanes, mskaciacd 83a1§2(113©ud1ngbead arrays) are

oot g g O B By

The rwtbm hdl laarhysgran\heltoﬁlh&ﬁdlﬁl digahudlastideror@DNA b&ays3 7@y can also
12.18 4.06 6.16E-11 nopnocyte to nacrophage
be "“ﬁ@ghﬁrﬁayétcompflﬁlélrgér‘ﬂ’fl‘feé?f%ﬂpé%% ?r&h%ar%?astwsgen%@@hfrpmsem

1nveri§1%98gz% fhsaﬁg ¢ Sﬁ@gsaﬁgleiﬁ' 1|’5l°/§ Qn_ze I2"5%, ?g%l’ 35‘%9 %g%r S5BPERY, or
morejqd thegtatap Brobegen uummzmay odrmaﬁesm inRédRianedra parbes fqrharkemia
progrgsgg B%P Sé‘}l%ézp?ol))(es can ﬁy&r?ﬂ%el unqi%% stlfll%ggr%cso? nﬁcl:ellz: a1015d a7r§ay
hybridization conditions to the RNA transcripts, or the complements thereof, of the
corresponding prognostic genes.

[0122] As used herein, “stringent conditions” are at least as stringent as, for example,
conditions G-L shown in Table 10. “Highly stringent conditions” are at least as stringent as
conditions A-F shown in Table 10. Hybridization is carried out under the hybridization

conditions (Hybridization Temperature and Buffer) for about four hours, followed by two

20-minute washes under the corresponding wash conditions (Wash Temp. and Buffer).

85



10

15

20

regul ator of G protein 216834 at -signalling 1 | 31
Hs. 75256 10.50 38.56 3.67 9.67E-08 zeta-chain (TCR)
wasweosrsrd 214032 at protein kinase (70 kD) 2pQRUS2006/005855

Hs. 234569 4.78 17.49 3.66 4.56E-16 206390 x at

platelet factor 4 4912-q21 Hs. 81564 16.11 58.53 3.63

3. 02E-11 carboxypepti dase, 208146 s at

vitell ogenic-|ikeabld8l. Sitingen®pbConditionss 38. 51 3. 58

1. 04E- 17 hypot heti cal protei n 221756 at I\/GC17330 22

"i 4.0 ’l

Ti—2=—2p Hs 26670 J.\..OJ. A7 . & I‘I%’ rldi(ﬁ"'hnnu

Stng ¥ ang yRaly-pucleegdeot| qyiyag Tz ,1 Y e mperdthpdapdt | Wash Temp.
Conditiofci at ed HPiihe ester asee 14;? o s] % 51 8. [2@nd Buffer”

"'A_F'\

28.60 3. 46 1.45E-11]| prost agl andin ngo@y@@a&e 2TT748
xAat (2lkDpNarnNa) 9934. 2-84. 3 Hs. 82¢21:8s860%8. [47°C; 0.3xSSC
3.44 6.29E-11 requllator of G profein R20AA88 s at

Bj gnal | i n@NRADINA31 |Hs. 75286 2. 58| 8. 8953 1:84C6. 99ETHE 1xSSC

DP-ri bosyl ation factor-1ike 202207 &7°G 1&§8ror2

n-li ke receptorn 214470 at subf nmfpr\mamlderrp er

11155654 DHARNAQ. 47 3. 4459, 60E- P245%; 14S8¢. 58%! | 67°C 0.3xSSC
1
|

53 DRAIST o0 14 6567 5 ab & Ear‘cl W5C 50458 HESC

mMo. L O0OU0UL™T L0

1
I C1AA044 f odyct X .1 Hs 3!
3].“;39 2. 70[5&%5 mtogen-ac?%at ed Jro ch)r éiéf 3°§t03xssc

Kf Mase [Ki TRRE giATasE Kinasgy T 19 18Iy arpgdcts: oo?rl*SlszC

Z.00 6.[78 3. 39 2. 94E-10 gtycopro e'dﬂ"d o S}S I&l etet

1206655- s Bialmta pol ypepthgle 22 1142t Hes@86443 &Bhxssc
7.82 3.|131 5.47E-11 |78 WD 2006/ 089233 formamide

BCT/ US20060883866 AM. Noxsml Avel ageTqvexsage FQdl @,*; 4xSsC

D ff p-lvalue Affynetrix Name Cytp Barwl4idscgene [I D

(bpm m NoPNARMA (umequal }50 20388) $5°61 4xBHE,GPonoed;ilrssC
20 12-den s 20304 28 14 13 3 30 . 57fr@gmidgnyg| |

ihducidl e BYARNAYe $ubfaniPy C_ nbnheds iixssc T,%; 4x88C
(J ymphdt actj.n)., small induci bl e cyt JRIGESSGhrami|l

fgzs, 1823@‘%}1%‘7 at C, i hoer 2 %Cﬁi%%é%s 1073 1x5C
L‘t} 583730 RNA‘?’I_‘IAJ'L . ¢h IJIIL di a—oid I:I,\I fﬁscrm T 2x8SC
Lnepdar =T dh Mg €pi derrad gl owth—Factof—+1 bl oWt

2038 Lyl 1ef8GL 1R2F 1%01”'_@ hybA@zed Leidhds) ot e BBridwi nucleotides. When
hybrldﬁméeaﬁlyblaec}nd{g%o 4 Ihrba@é)}&htﬁl%dtl@d’bf %n&(bt’vﬂfeiukd%i( e 2)% paze n%goly umlzd ttgdbe tl\z{l of

the hyt@igizige pglyruglqo5&sq WRen@7lyrR@eo®ifs (Bkn@vin sPqubdarehibridized, the hybrid length can be
determined by aligning the sequences of the polynucleotides and identifying the region or regions of optimal sequence
complementarlty

SSPE (1x SSPE is 0.15M NaCl, 10 mM NaH,PO,, and 1.25 mM EDTA, pH 7.4) can be substituted for SSC
(IxSSC is 0 15M NaCl and 15 mM sodium citrate) in the hybridization and wash buffers.

Tg* - Ty*: The hybridization temperature for hybrids anticipated to be less than 50 base pairs in length should
be 5-10°C less than the melting temperature (T,,) of the hybrid, where T, is determined according to the following
equations. For hybrids less than 18 base pairs in length, T,(°C) = 2(# of A + T bases) + 4(# of G+ C bases). For hybrids
between 18 and 49 base pairs in length Tm(°C) = 81.5 + 16.6(log;[Na']) + 0. 41(%G + C) - (600/N), where N is the
number of bases in the hybrid, and [Na'] is the molar concentration of sodium ions in the hybridization buffer ([Na'] for
1x SSC=0.165 M),

[0123] In one example, a nucleic acid array of the present invention includes at least
2,5, 10, or more different probes. Each of these probes is capable of hybridizing under
stringent or nucleic acid array hybridization conditions to a different respective prognostic
gene of the present invention. Multiple probes for the same prognostic gene can be used on
the same nucleic acid array. The probe density on the array can be in any range.

[0124] The probes for a prognostic gene of the present invention can be a nucleic acid
probe, such as, DNA, RNA, PNA, or a modified form thereof. The nucleotide residues in

each probe can be either naturally occurring residues (such as deoxyadenylate,
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MAD, not hers agai nst decapent apl egi ¢ honol og 7 204790

at (Drosophila) 18 21.1 Hs. 100602 2.81 9.07 3.23
w@2®éms923 death effector filanent form ng CedPdF/U51066/005855

apoptosis 210113 s at rotein |7 13 s.104305 3.61 11.64

3.22 9.95E-18 dual specificity phosphatase 204794 at

2 2 11 Hs. 1183 7.64 24.51 3.21 3.14E-15 209604 s at
deoxgayiididataodesey prasy kite dgoxpthynsidydetel adgwBite c38d@stesouadylte, and

35 R0 D W B o g e
relatidnsbie.s BREmPIRs 6Ptesd Bathiel thchkROBE and ncﬁtrlﬁﬂi@ecﬁto,l%za]a%d%leaza

Hs..24792 3.78 11.96 3.16 1.10E-20 ino sito | 1, 4,
pyrigiding o aspinadisazeaniring anplegs andpther hejerogydisimse analogs,
. i -actjvated. .
oy S S Sy 38 T 88 R e
are sbBstituted By Aetdsoat@6 5 Anck aBikyged) @ug’%rl geléi[.nziﬁgﬂ,:_gl%déplic%iaﬁdra&
. at _Unk / . 71968 8. 11 25. . 3. - o
Similgrka ﬂvgfq\f@lwfﬂg’ﬁ@? g@&%ﬁn%rﬂ]fttheaﬁrpbw Pabe Sither ngtyaly occurring
tsok 1 ;
e T S AT 2 e g

contseigil e @m@gic@l Hiskag stibh 3s 3'%0@” 8akape] do Ibng 4EtH9inkage does not
AT W CERE AT S
GOMPBIsEDhdeiibined B9 PSR bome thel odiestRIRRIRs 4
T 3 T e& D9 PERLRIbGORIRE (i A Sotois R RIS, ban be
usedon i dl eg-1ike 1 218793 s at (Drosophila) X 22.2- 22.1

. 109 ; w4 3.08 .1.17E-18. runt-related .. .
[OIZFE ansc?ﬁ%? Ii?ocl)) %S?@Sﬁegp]ro Qe #S%ets&a? ke Ftagg'batﬁglgﬁefl;@@fgrete regions
on a h8cl6i@ a6ldl f¢hy3 .B}S“s@alﬂl]ﬂjlaﬁiabg%digggm&hﬁ fl{alt @ﬁsrdyh%l Ahtadis ﬁ\? pdsition

1 nant negat.i ve helix 2( Xx.at | oop-helix protein
relat%‘é%%t ﬁi@l@ﬁ%h%sos% egion dyring hyprigizgtien au;P signgdtdeteetion. ebhe

AP SR B o IR, .
detertigablé. Atl of RANTEBodTkidwiRin th@artisarPéed 324 td iakl tidballeic acid

3.9 2.64E-09 G protein-coupled receptor 210279 at 18
arrayp o 41 QIRSCHBBRENUO g 13 02 3. 04 2. 25E-08 79 WO

[0128006/ OBOA3thPertbbSARNG/ HORERrotection assays are used to quantitate RNA

transcript levels in peripheral blood samples. There are many different versions of nuclease
protection assays. The common characteristic of these nuclease protection assays is that
they involve hybridization of an antisense nucleic acid with the RNA to be quantified. The
resulting hybrid double-stranded molecule is then digested with a nuclease that digests
single-stranded nucleic acids more efficiently than double-stranded molecules. The amount
of antisense nucleic acid that survives digestion is a measure of the amount of the target
RNA species to be quantified. Examples of suitable nuclease protection assays include the
RNase protection assay provided by Ambion, Inc. (Austin, Texas).

[0127] Hybridization probes or amplification primers for the prognostic genes of the
present invention can be prepared by using any method known in the art. For prognostic
genes whose genomic locations have not been determined or whose identities are solely

based on EST or mRNA data, the probes/primers for these genes can be derived from the
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Prognosi s, Di agnosis and Sel ection of Treatnment of AWM

or O her Leukem as [0100] The prognostic genes of the
w@e@sesn233 nventi on can be used for the predi ct PCIUST006/005855

clinical outcone of a | eukem a patient of interest.

The prediction typically involves conparison of the

peri pheral bl ood expression profile of one or nore
targgyseqireastsi of theeratespending genlifiersk entha cpmespendingfESThran RBIA
sap%&x%t | east one reference expression profile. Each

prognostic gene enployed in the present invention is
[0128] f f er &nbnedrhodimBiite SRGFobdd/ PRI IR 2o g 88 gertAiRifSantly
. of leukem a patients who have differént clinrca
divegget - Sefluenges of otherwognastielzensat Thistven pe eghiowd by checking

| r . redi ction r
rorc BRI 5001 TR BRHIhi s Baborg ot s o
Entreg ddtabase aff the NeIBIp ragrdgdritbmgansblé SorkBis gﬂfp”o@é i the BMAIST
s dj sti.ncti on under a cl ass-based correl ation

a_cl . ..a cl : : ¢
algogﬂxg;.y 1§ ajgorithin favolyes firgtddndifying h}g@ﬁg@mn%mpymeg)p}rs (HSPs) by
B ot o i . : .
AR SLOSEBIS  HPRLRSEDL D101 4 A s
sompositiiteeyatedithrasblold angre d5whdn dlimke wiith apadiderfitse g AR in a

di fferent i nical ;outcones. .l n nma cases, the .
carals sELER b iTs e et 08 PlebbPRLN GG or bpHe The inial
neigaBSodd SN lab Ok BbdsABOURiAHIE s8R hesdd Hnd 100ker PI¥Ps Qbntaining

1% si gnificance level under a 15 random pernutation

themy. glhe Word hiys pretthen prtendrdsn bethghireetonsatong enoh beqwatentinctease
; . a expression profile of each .
the CB#%% rt%g? %‘%‘%@% g&lgrﬁ' peripherar st 36 als%ﬁt‘?‘ﬁq%e?lr{%? ?Qfﬁ’é“’le‘)tlde
sequetcas,gshoparbieteesviarevpat isedit $orl aSpadt GHrh &thia R rés¥dudhf IRERM0) and
fromthat in another class of |eukem a patients. For
N (penypdly srrue for mismarching residhers plveryscQt eFre BLASTadgorithn pareaneters
; . @ e t 0.05, 0.01

W, TR 6 S 8l AR b o
adjugehies difﬁ:melzrhl E’luqmlseﬂ; bedppsedited ]DYI &iolsé Elfe'll@d/ B{] thgeart. _

eri phera ood expression |evel of each prognostic =
0128107 "1 i Bee FRbeSEfent ik mabaegor erogrostieggntersan b polypeptide in

ture; such@s,.anfl stbBésd e Lol

oS B0 5 S B IEIR pB BIPRPED o
preseghniveritongfre fhvs aletesmined by mecasaningethe dbviels afipelypeptidesencatzd by

ference e ssion ofil,es. The .reference .
e BB SRR B b e L S ety o
immwioaksayheuch P FEISA ORIADTHA C$ @100 blok, WeRahi FIBt, iﬁ’lfnunohistochemistry,
interest. The reference expression profiles can also

and aglbelyabpsed radicimaeivg. fn additon. dégh-thnoughput proteir saguemtingg 2-

. } . i 4] . The reference .
dime R SP 0 DB AT ok i, oL G SR B grgpptein amays
can bpuedd.| es, or 30 individual profiles representing

eri pheral bl ogd gene expression patterns in
[01363

ar t i chegs emygdiment. ELIBAS giransedbydictasting thetevalepfthe trrget
. . | . n . r . r . .
P A B B AU Ui RL B B pogteins ar
immabairet @stoofel ecefleueicms BBIMAARFOBIDFHRRR such as wells in a

I CT/USZOB%/O?@ﬁSS | eukem atienis who have known or
PolyS{yaR i AR A IS PRI RICTOULRIAG SARPIcae Pagpsied arviibenadded to the
wellsMRMteP Bind&pthndSitsRidSo rh S¥RInl e&ﬁ@ﬂ?yo?%ﬁ%%&ogaﬂﬁﬁxes, the

average of absolute val ues, average

bound gnjigenishedrobmdaieated. Udstectinm oaribglatlsevaMeyr thg addition ofie second
. € I he. reference | eukem a. pati ents have th
antib AR I peGfic 56 15 PSS RO S0 PRI s adetpgiabls label.
reference | eukem a patients can be divided into at
| east two cl asses, each class of patients having a
different respective clinical outcome. The average
peri pheral bl ood expressioﬁg8 profile in each class of
patients constitutes a separate reference expression
profile, and the expression profile of the patient of
interest is conpared to each of these reference
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expression profiles. 10 [0105] In another enbodi nent,
the reference expression profiles includes a plurality
w@booexgmexsi on profiles, each of which represePtBUS1006/005855

peri pheral bl ood expression pattern of the prognostic

gene(s) in a particular |euken a patient whose

clinical outcone is known or determ nable. O her
Detep’y@esartﬁlscr bef anhiaveé by aklﬁl@mfmrsaémﬂmma@y EﬂaB@w&Bby the

[

T TR TT S
antlHoﬁﬁl ®sihollikestota dekéetaOldbel. BayR! bell{ggéhg@&l to/fh8 mlcrogtetrﬁlate cells

expression profile of the patient o nt er est
in the s3raplenean kediypessariestractpd tsf sepef@@thc tangds @rateins firoucpeentialy
%ﬁﬁﬂ& & one enbodi ment, the expression profiles
TRe expr essi on Ievel of each prognostic gene

[0131ed | rn aotlen BRemplefet B8 A, TeeamPlRasRten ohfemh&@ﬁe
ahsol ut.e, nornallzed or relative |evels. Suitabl

targeﬁ B’Foﬁ%lP? P5IPBIPLIreR oBiocha el snrfaceLand thseonsactedwith the antibodics.
Afted bil#tednd Qvasﬁlﬁgﬁﬁreﬁﬁ)%g n'oﬁ S g&“fﬁ Ify ¢ F%:ﬁ%&i d%ﬁlh%‘i\iﬁ(%ipoC)&S the bound

expressi on l'yses or
antiggh s deGENAVEVBe©lthe Ritiad aetalmdlr&&%hﬂkdd%% defectaBQOdbel, thkn
evels are nornallzed such

bR ST e P R A a5l b eictd
usmg)(ﬂ%cohdﬂalﬁ%ﬁgi%at BXPHRER: aﬁ?ﬁ&ﬁf%?'él{%%%@a{htﬁ'bS 1tlia{h§ second

normal i zed based on internal” or extern caon
antibadypbeing linked oy del‘ﬂ@@@lfslabd:ll ed | nthe art. In still

not he exa |on | evel s
wBaor nal ‘f‘rzlétger e&ﬁ%&ry gﬁ£§ /i ‘feé ]&eo'fﬁero |an‘tﬂ?%ﬂ?(§@mpﬁf1§0n in the
detectibh.hIn ikORIISa) uikckat@efrotdinddrd M m>BIRLE Sn tHd \WER ?l)ﬂ'face. The
t he expression profile of the patient o

labelffﬂﬁ%%'i@étes arspddedto the n@l@vé@dﬁpém;i torthptaodet pedtsins,and detected

S ar.abl e .
B R T B RV e OB R oot is then
determinpddyshxmgthe barhple beimife torRaratdbsRebdisRSr i3S R ubition
e expression |evels of different

. more rati bet ween
with %%egin‘é@%- %é%ﬁ%s&%m%ft tﬂ% 185 PEItRAS Bt Bp unknovansaame acts to reduce
the arth B&dt HEn@PbJAS avIRBIVIS
representfﬁgagene ex%gg '%25§2§ gﬁggﬁmg%m§f§ﬂwLMHnme
signaP006/ 089233 PCT/ US2006/ 005855 [0108] The peri pheral

Iood in the present invention can be
0133 0o DGR BLETS S 3 4BV St bralies mGipwsas, g s
coatlrgn Iﬂcﬁbﬁﬁlg%mﬁimé Ryv:3A8g 8 ?é?iﬁﬁv%no‘iﬂ@emﬂ@eﬁl%ﬁlsgtpc!lé%oQnd

ngmes used for preparlng t he reference ‘expres
detecfﬁ)tp Ibeprd ingmaprcoswlexenr Fatiastamme, puoafingd pmh efthel antigen

the 5
o a8 IO 49 TR BB SRRk o
ant1bod|ypéldleb boadighasipfog a sbéblﬂémﬁdﬂ%ﬁ PR3 Q"he 3dlls oPthel e are then
peri pheral bl ood sanpl es enpl oyed in outcome

Washeﬁrfe a?IB?Y%WC%H&ﬁFqI&@dSerhed@mwaér Anguempingy MBNlle smnﬁaces of the
wells Qi%"[ﬁet?%%ﬁd”m aolﬁf %%ro%l 91%815 ) es%a@ ﬁ.{ le\ﬁllﬂ%regard to

fromthe patient

the tesisamples. hExamples ofthesmpﬂxsﬁdaliﬂi: ﬁb&@:ﬁdﬁﬂa&e b&xgﬁ@éﬂrmganm
In the

S bl ood s es can al so be enp e
BSAL PB4 shdis SRMEITo aan Thcooging sl émbﬂcmkmg of
nonspifit hliRsptidh difee '
pS|gn|f|c%ntly ggyggﬁg?ﬂﬁﬁﬂyéﬁﬁfa%?gﬁpﬁ%u 1w¥ﬁ?¥6Tnm
causedrhye newspe¢ifie balditg ofedtiserapheshe suafﬁcen the pr es ent
invention can be isolated fromrespective patients at
any di sease or treatnent stage, and the correlation
bet ween the gene expression patterns in these
peri pheral bl ood sanples and clinical outcone is 15
statistically significant. I n many enbodi nents,
clinical outcome is neasur8¥ by patients' response to
a therapeutic treatnment, and all of the blood sanples
used in outcone prediction

1nter?e'i]i3rfrl_5
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are isolated prior to the therapeutic treatnent. The
expression profiles derived fromthese blood sanples
wa@e@ohsesef ore basel i ne expression profil es foPCT/H82006/005855
therapeutic treatnent. [0111] Construction of the
expression profiles typically involves detection of
the 20 expression | evel of each prognostic gene used
[013#h t helBLEvhs apeeuidatyi aertidynietaetisn neahhasisheatsed. After binding
For instance, the

t
of a B 80Pl so hedyth g il poreaciier imiseal tyrduce
backgRaau) dndgvisheng 18 v@hors uﬂ%ﬁn@hﬁte&faﬁ REECHAMRbEifiin fsultf%l:% Js

gene. .  Suitabl e met hods i ncl ude, But are not

contqc(ged Y’.‘{U]é He qogfrol er qiniqaby: bll&lﬂgtdab&am}ﬁé tt be fested uhder conditions

ease p tection
305 e Bk PR oS3 LS sy
1nclu'dib efor tanepdpr dBsing thd £¥igbnsfndandB&EeLHTh 3bBBoMEsuch as BSA,
deternlnfd by neasurlng the | evel of the

bo“%"’;”ﬂ)@ﬁlg ot 1§)(B g0 3a¢ ahesphets buffered saldng (PR)E westlaod sncubatmg
the agf;l‘}clgﬁ%gd/&ldbagflg\é{s%&@n eln{ﬂxé %?Ie Qe %b[oup‘?}l n% %8%%?1 gf %Hn‘gpvemlght

Detegfirin oféhe ohmopbamgse:sis fmﬁﬁteﬂﬂ@%ﬁ@@lﬁbéﬂed SdcoRdAY Biflling ligand
ne aspect, the expression |evel of

011 [.n
or anfbi Y 5 SedE bR 6E HErEh riondo byin soriveaiey vt adsteied tertiary
antlbaﬂ%oltﬂlﬁﬂwdlﬁé likgwe! of the gene in a peripheral blood
anpl e NA can be isolated fromthe peripheral bl ood
[013§1anp| eF ofkivring all vroubation smefpsnnain Bd3S A Fhe ophiactyd smfdedan be

uani di ne i sot hj oc aC|d| hen | nethod,
WashHl: % %Jsgf) (oprej L 8&183]:% %Jz gdf;q« e surface may be washed
with PETItISR OB/ RPFFGFBwedd, BY bbaRURiRer. P&udd@iﬁ the f;
M cro- Fast TrackTM 2.0 or Fast TrackTM 2 6 i ﬁKnMKmIﬁSpanﬁc

immynogpiaplexes hgtween the st samerje And tietneiginedly doend Rsfkrinhrnbe

subsegh&f}%ashgfg?%leggﬁg%nc% agH)},uB g{%@g’&g@ﬁ Cxa%?aélglt & defprmined.

[01361r quard pﬂo&idemrdetéEhﬁg neapd, ithd RBSADS BRA aRERIyLAR have an
f‘?gcﬁﬁglco -specific. Suitable anplification
assoclschighel tp AlpYidisicohom n e enrhodimant the bebis an@n@rrs@that
Ry ificatio
oS 8B 5 Ao e

Thusdneemmﬂdl arembay ¢dnéactan mﬁubam the irgtrop kel 1mﬂniney<§inp1ex with a

erse tr.ansc ta The | oI ated nMRNA can be
e o B B B oot amdy
for a prRVASTIHNRS AfRPundRPEbndRids ! 'tl'ﬁ ‘Tax%? AR c%%bl%?m%ﬁt S 1( dT)

and a seg{gjence encodi ng the phage onot er.
immugppgrnpley forpragidn ceg , insubstioglfor %hola‘s d‘enbomTﬂempsmmann a PBS-

h nt hesi zed using a DNA
COHMﬁﬁ¢£%%F§§%£1E%ngﬁﬁvgwﬁfyh an RNase to break up the
[0137DNA/ RiAte yiksubattion With ee 18bdé@afibdd P antiRBbsequent gvashmg to remove

Ll(iljaubl e-stranded cDNA, T7 RNA pol ynerase is ad
unboyngpatprial, the @maunbeidabal seribe esmiifing, aecbnthcsbatandvigt a

L SN

benzthiatrdineeb-prl futnérsacid (EBTS) aid¥y By incRBllase T patox@lab@as the enzyme
rocess and then

e dur| the lificatiaqgn
label. (@ Figngen OF asHievacdeeasiona the doarearmbenler eeneration, e.g., using
aspec%pp@{bﬁefé} quantitative RT-PCR (such as Taghan, ABI)
is used for detecting or conmparing the RNA transcript
[0138] evel Aobther pretipdositalde fenieteofing polepaside levalisisRIAAL | ve

PCR i nyol,ves re ion (RT) of RNAt
(raciofffaisi S A Sigmblsey REM af F58< gnincomsiehin pefsroen rediolabeled-

(RT-PCR). [0115] In PCR, the nunber of nol ecul es of
the anplified target DNA i ncreases by a factor
approaching two with every cycle of the reaction until
some reagent becones |inmPPng. Thereafter, the rate
of anplification becones increasingly dimnished until
there is not an increase in the anplified target
between cycles. If a graph is plotted on which the
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25 cycle nunber is on the X axis and the |og of the
concentration of the anplified target DNA is on the Y
wa@zios/ose3xurved |ine of characteristic shape cB@I/D82006/005855
formed by connecting the plotted points. Beginning

with the first cycle, the slope of the line is
positive and constant. This is said to be the |linear

polypeptiden andtinltbeded polypeptidbd foi bidify toeApenéd REMARESE antibodies.
egji ns to decrease

Jlimting, the slope of the line €
Sm“%h%?:i”@%ﬁﬁ%%%’iﬂf’b‘daé% Arecnof imdted 5q, I?ﬁi qnsi mbodinerga fixed
CRPARIN Jrat? i £ FNA :
Corf asynptotic t@eg) eg{c)l%ﬁ%egg% 1\?51?03@?%#%@% S esgf%%%bog an
antitod specafietauthp polypeptidst When thei nalabel83 pyI@p ARG/ O 80R3 3o the

L TN T A

stand @ p@fvt caN Berdferetdaonbtictddne r&REGENMHE Al QR iB6dy- 125
target before the PCRis beguﬁ? B det é)rm%far?gl t%yeboundI

Polypeii ﬁﬁa%n%iﬁn@fther@nmaﬁo@aﬁ@w%@foehea@omegae. [M4Amithis
' L.eted t.h b f
standip 8 ThG Bfechton AEP AR B WS o RS 58 b

detetntin&d. d&barcoisfer ¢didlutitd BRIA SreGRAICIRY Wi tRO St 0f t he
ginal DNA m xture.

ecif|c_target sequence in the origi ur,
[0131319 t hegﬁﬂﬂ%???ﬁ%ﬁ?ﬁ& fogrtae prorems inypRtiereBIclusl, Iyt ors IRIenited to,
rlr ey Sl SR R g o,
single lghait aniletdiess Equfngments,or dmgment preduche byl etfab rkpeskidokbrary.

o TRy S, HERoat T e S mbnren,
MetHot® et Ghrépaning thdd€ ahGbolids\uge Wali‘lﬁn&ﬁxé ﬂg%%%ﬁn G dnt Smbbdifhent, the

.in the l'inear range portion of t reaction.
antibpdies 7f thepeeseitriaventioncen bindtto the wiresfrmdimyr mrogndddgeme products

U _portion .of the .cur i S t gr msnegd t he
or o BeRL ORI Blhlia ey et erle 1 TG Mt 0
M, bngdegendent of the original concentration of target
DNA. Therefore, in one enbodi nent, the sanpling and
[014Q)yant | R4 andibedies REthspptsent inventior cpn bellabelsd avith ererarinede

detecPibie W@féﬂe% ﬂ)te IE)QRforr %%I:ﬁ&ﬂf‘f a%{igo ;}??r%c?g’een %:ginlgie%\%nghe detectable

portion o el r curves. 1n a
moietienmanteladé anspasitidnb deropble byapt@rosEWS eng@Rate photochemical,
bi nor.%gl i.zeld to.sone | n%;pendent standard, which may be

lochsmical, Bigelestionis. impwapehemical, elsgtaeal rpptiplorshemicabmgans. The
detec@bleSnbRtibyY inb e OSlH 6RO, SN R RS, 1Edio; sgﬁgef,‘ QH&Hﬂﬁ@ﬁeggen?
particular nRNA species nmay al So Be G er m ne
compoghds;, lapeletl bindieg proteiag beatyuncalntemafspadtioscdPldmasipeciues as

in the samle.. 20 [01138], .| n nbodi nent, the PCR
ﬂ““%%%ﬁf?%’f%%{%ﬁ dyes; Pﬁ[dglééw?lﬁ‘ieiﬁa T KecER Ry Rl s AReGHIOBETTY tags,

spin Jabels,@RREON AR B! JorRdss ARIHIEGAs Shdltielikar get . Thi s
Strateﬁé is effective if the products of the PCR

[01414np| i fitiemiibodicnpiihs prestrsdnventipm gart breiised las pedbes rhametsuct
f I . are sanpl.ed en the react.ions a

prote e b i B N i o EREke B fthocs o

makiny mdtetd ammys or beships dielvall ki@hy iPihefart! IRHRR réhﬂ)@dimzesnts, a

ConPar i.sons of relative abundances nade for many .
substafitiat BRTHAR ORRIRDERAM R protein @ERY a5 thepresnt inwensionmenantibodies

: nd r i nt.i.al p sLQn,
P o e BT SSuc O bR oy | BAEREATS % 40, 0%,
or modk¢ probeencthe proteinedraiyicdt be atibidisscpscié fARNAS pRIBRAGAIC gene
| ess than they actually are. This can be inproved if

produgiie " i nternal standard is much nore abundant than the
target. If the internal standard is nore abundant
than the target, then direct |inear conparisons may be
made between RNA 30 sanples. [0119] A probleminherent
in clinical sanples is that?lthey are of variable
quantity or quality. This problemcan be overcone if
the RT-PCR is perforned as a relative 84
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WD 2006/ 089233 PCT/ US2006/ 005855 quantitative RT-PCR

with an internal standard in which the internal
war@eagsmad i s an  anplifiable cDNA fragnent thaeCT/BS2006/005855

| arger than the target cDNA fragnment and in which the

abundance of the nRNA encoding the internal standard

is roughly 5-100 fold higher than the nRNA encodi ng

[0142he t afgpdt andthesaspsstathe RRASEH @Blev€ll af tHerodHogEARERs are
of the respective nRNA

1i lute 5 abu A
dete@%@&(fﬁi %ef“l%&@@] th o g%%gqaﬁ Brnclomsaiaririfies ehdeseegeaes. Where a
blolégli'@é? detcﬁBﬁ \'Sﬁadﬁ-(fn?%?alé%ﬁéls%o%t ﬁ{ﬁﬁiﬁ éﬁ%ftﬁdn 1 %ivo assays can be

protocol. Under this “protocol products
eéqmplrtcedvalmat@ the fiinetmaror potivityorThesd agsings crané:mhbéequatt]yorsed to
nunber .of PCR cycles that are optimal for

the
asse?éﬁ%ﬁvﬂgo CHRCSHRR BhTE PTAEICFSF &f&Fer ni ned for each

[014Bpr get AGNhefekBRRRABA levblofdeh ﬁl‘o%ﬁ@stf‘cl'g%né RVREERII, numerous
transcri ptase products of eac mfpo ul ation 1 sof at ed

apprpgchias ¢ancboamiloyesl tomepipare Qxamsmen prediesal Gomaphrison Oéth@a:bipressmn

prof‘(ijé)% rel%tt g{ d)fqﬂ%reosi totatﬁg reff{erﬁ%%er e)ﬁpgﬁggn gfo%ﬁ{g?canr@e con%iucted

man@dliyl drfeld@bhioally Unv@heREmpIR! édthpatRbh &tadfie oMy comparing each
preparations are tedious and time-consuning
comppeatiaOps expigasiop RIS lofhryormspondiag cemprnent inp reéarensien

e 0
crrE e Ee 1A ARE AT B LT AP Ve i
betwﬁaéﬁlﬁ@]expnassym lezels toli ewo pﬂigﬁdsitm@rehes otigdoghet naaistreapeNSof
e%l ncl udi n bead arra used or det ecting, or
repreS g SR CENES PGS ﬁﬁ@&?@%@p Veleplgrasgmest havegarigsolute
or a AdrniaNb&s &%}atlvé_ DRuBUEhENTreRGIH bEakWeBY B @&r&?gndm% components

commerci al oligonucleotide or cDNA arrays
can kel asgessaskbyclobt eranges; aywlwo diffaraicay oc othee smtabieetdeemso bes

th nostlc nes. resen lnve
1407 SaRBREDA% s ERRSioR prond DR 5N s iranop Hhasietence
expr&@ﬂfn pes1ile@) 6@t fs®be tdRuERE abinp pRREs r&ﬁ)gﬁltféﬁ% Q&nﬁﬁﬂis@)ﬁ
of the present invention are probes for |eukem a

progﬁmg FHeb1ap éheg’@n@agest TitbbBors algosishe a# dwnbe@xm@rMMg, et al.,
h
Nar3E ISR, 0,14 el 56t U bR gl

In additenetbt sexidl ahh]l@sm of gemqa«pruésmg (&AGEDI ashhélo @ENRSGEMTOOLS
[0122 sed herein, "stringent conditions" are at

geneleéﬁ@ﬁgl% Ysilsn@r@@ianh@m}ft%]?haé%ﬁﬂt’éals) she Gepedrallingandc. |
Quarﬁﬂ&ﬁ% B re-ggigh Ar ﬁfsm B3l 06 gf ?g@n Enc%’tﬁgl] %ﬁt%‘l% mh&s,

eas as strirgent as
progﬁaksloe sﬁ@em*—lyd:rrbedmszdtm ormpase exp‘ressenh mufilesnder the

ybridjzation conditions ation Tenperature
0143 4 BM@W Pf&ﬁn%ﬁalauaen?so%fl%ﬁ%ﬁ?dsmt %P%Wer&ow?ﬁmessmn

noer ot
o, e 08121 ARGt I

additpgTthgSPoNes 00S8BE) U?i@(bllndhdﬁbmﬁrrsom ganbtysd&m@ﬂ toihams relatively
ri,nge PoI ucl eot i.d br|d|z 1 Wash.
smal gk HIEC G SRIYARMELERE U AR P e, B st rrind AR the
statlsBUaflfs%liﬁ'ﬁo’aﬁde dﬁUthé differ&k: be%ﬁ@en@éxp?es% 1604y i?ﬁﬁffél%ﬁ% classes
I1xSSC, 50% 65C; 0.3xSSC formanide™ B DNA:DNA <50 T

of patiguisdnmpeny qthasuapptss, the §S@Iues suggeshihe RINHsHGH sxgstﬁcance of the
correﬂaﬁ§§@etvég1{°g§1¥e exp?es%f&%%gtte&]g 'éﬁﬁigﬁnqcal outcome. In one embodiment, the

prognostic genes used in the comparison have p-values of no greater than 0.05, 0.01, 0.001,

0.0005, 0.0001, or less. Prognostic genes with p-values of greater than 0.05 can also be

92
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D DNA: RNA <50 TD*; 1xSSC TD*; 1xSSC 70C; 1xSSC -or E

RNA: RNA >50 50C; 1xSSC, 50% 70C;, 0.3xSSC formam de F
WO BBIR3X50 TF*; 1xSSC Tf*; 1xSSC 65C;, 4xSSC POT/USR006/005855

DNA: DNA >50 42C; 4xSSC, 50% 65C, 1xSSC formam de H

DNA: DNA <50 THr; 4xSSC TH*: 4xSSC 67C, 4xSSC -or |

DNA: RNA >50 45C; 4xSSC, 50% 67C, 1xSSC formanide J
usedprepngenes mayjbe idenifisd; fo0 instadxSSE vENG, 2 rékBSEy-satallaumber of
bloog@:ng,ﬁ\'ﬁ >50 50C; 4xSSC, 50% 67C;, 1xSSC for ma_rni de L

<50 TL*; 2xSSC TL*; 2xSSC 1: The hybrid I ength

[01463 t haBimitriteop atrRebrice befwen lf%b&dp?ésé%ﬂ pfcﬁﬂé 8P4 ?Qtléﬁfc of interest
t he hybri di zi ng pol ynucl eoti des. bri di
and & iicrsiieq @@rassien pepfde isindisativeorfithe dlamncrdb,erslﬁlp ot Itlmqsment of

suned .t o be tha
interf R SE iy D BN St BF 6 Brbe TRV ot Bl o somparison
canbn‘qdahmi\we,sqaranmaﬁee ok dothy br i d| zed, the hybrid | ength
014581 be5detern1ned by alignin the se uences of the
[ EI; ynu@? Bt XarLlen A gomgengt #Iw ﬁ%er?h@ Hrégledﬁameanegluormd the
con@ﬁorﬂ%%%l\%%%ﬁﬂﬁr{ﬁm%@[g Iﬂ‘%y%%rﬁ\ﬁ %p's Sithin the

Standﬁrﬂﬁe\ﬂdmnmf th&.ﬂbsan valte dInf soch 5862;6 {HexxPBesibs p ﬂ)fﬂ@M thaGhtient of
1nter<§‘st g} #m c: tra q*:ﬁ}n t he bri di zat| on and
WadKY 5 fcf)g?’l ere §’m1 ar IRy B vith irgspestdnplat paticelar

t
cmfscnt s ot Song 5B RSl 60 SR A

Certa%r)e(}ﬁgéq%fme@e{ltﬁﬁ? m@feash er ¢neiaase cambe nsad'ftmm&snietsﬁnﬂﬂrﬁﬁ' d

0148297k L P R 8 o B g

of thdcdmp@ehtsin ﬂf(e#ex@fesﬁoﬂ %ﬂlé‘%ﬁﬁh)a paﬁé&{t olf Yrﬁéﬂegsare E’&ﬁs%?éa similar
18 and 49 base pairs | n | ength, Tn(C)
to thel%or@(sﬁgéiilgﬁ ¢QaRRopentsan 41qf%§nqe p;))ﬁle (Iém”@,t Nl)e,se mtannstmces the

exprésﬁ@n Iprfﬁ@ 6f th@pali@R BF irlt (1) @regtgﬁ Jjn?f %orl] gfde{,]ela H'% B dhe re%erence

concentration
proﬁhy &ffdlren‘ad;onmonbmfs fie the(e[xbl&ssﬂ)n bevfile hnsy Bdbe differeh® @ef‘ﬁhﬁs for the

(iner]#‘ }) I n one exanp a nucleic acid arrag
Compsfl% Wséﬁieﬁo'ﬁwehewaﬁg@geatbrqsb%@@ (e.; less thap 50%rof e total

comp@h&ft@ra@@ st G@t%rmﬁ@%ﬂni@efmg hese probes is capable of
hybri'di zi ng under stringent or nucleic acid array

[014%y br i dihegrognesiogetie(s)and theosimilatifyforiteetat can @sREREIH €uch that the

o G Rt R S st e
1ncorﬁeb‘ﬁca$l§)’ﬁ@ rélb!t@\l'e@y RighC 'P‘ér ﬁfsfaﬁ}t’e tﬂ@@ccﬁfa@? %ﬁgl%aﬁsltﬁ)ﬂ cﬂ?bé Meast

\ ryz be in any range. robes
504,&96’@ 854’& SQAg%Qvé Qfmeige pr esent |nvent| on can be a

| .
O1SO] G 118 P BRE T s Ui Al bt nfpenstviy
and sgeadiviiyr dhe peanobitc @nfeh efid ﬂl@tcdﬁ@bhébn%ﬁéﬁaf éaﬂ%ers%EbQH §8ch that

such, as deogxyadenyl ate, 86 WO 2006/ 08923
both téﬁ%ﬁ‘?’% ér 915385@331%/ YRl Swiremei ragdigiien arg é@&ﬁy‘gﬁl&ahgﬂlaﬁer instance,

0 o, dydo
L e T D
used hepgin, “semsittatysélersad thoranb g coesdit peﬂnb@%}s RAEF the total of true

positive calls plus false negative calls, and “specificity” refers to the ratio of correct

negative calls over the total of true negative calls plus false positive calls.
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rel ati onshi ps. Exanpl es of these anal ogs include, but
are not limted to, aza and deaza pyrim di ne anal ogs,
w@2measmt3zieaza puri ne anal ogs, and ot her het er BClUE1006/005855
base anal ogs, 5 wherein one or nore of the carbon and
nitrogen atoms of the purine and pyrimdine rings are
substituted by heteroatons, such as oxygen, sulfur,
[0153B! eni MBresd, REPEABOBEIHSA exp?bdﬁdn%’rbﬂle—ﬁa@&l outcome prediction can
polynucleotldé backbones of the probes can be either
be corabinedmith adless ¢inicalevidenge Ar prognestic uegithdls te gmprove the
effeét ng%e%g %} accg&ac%qlo{ﬂcggl é)chtlorflSt ance, the _nucl eotide
unrts can connect 6d Vi a non- typi cal |inkage, such
[0152F 5' [Omahy bmbkdigentsstheleap@sdson pldgild dMdggRnOORISteRt is
10 |nterfere wi th hybridi zation., Fqor another instance,
comparpd 1o leastiven @f%m‘wxm‘aﬁﬂm Pectillesh dEack gpfeienes peressivagrofile

can lﬁlte@dg gfé g@é}a%ey :ﬁﬁ&%foﬂ F as 25% Qﬁﬁédpr AL é}&?or t&aﬂArSﬁfeseach of
whlthre]gcnsmnts the gyenpheraiéuhodnbgenb akpryssitit petteaintopatfi@dareARIL patient

or di ?ea?gglﬁg &ur%gpta Sﬁ@%ﬂel Cﬂaé)%ll gorlcagrp%)‘g}én% g %%H%fgsls{opéaroﬁle to two or

mor@f&ér&ﬁ&%xgﬂémbﬁ Ipﬁiﬂlé’s%n&lﬁd& heit ﬁ’t‘étr@@ NeGtedis @lﬁee\tv@i ghdivehng
durin ridization and signal det ecti on.

algoxihet o1 febﬁ kdfea@atmlgh@@& dgeritheyi Sitvates cmaglvig @lf 9¢réomung1 these
oo g0 A G BEE  A B8 b v

is availdlefremaell T Cedtef 3t GddbnieTeesp4rels BIMWhitolved Thetute [(8 22 Gdww-
I n anot her enbodi ment, nucl ease Er otection assays are

genoEaHL - eeu/&ﬁmer/a@%wm&gen%éusﬁra/rgﬁ hfmb. | evel s in
1581 PO L SE A 3y TR AT TS

classifivas det eari Sffecclvdfy abdigs & patikal effecrest 0 &Cbitoomaskay SBY

« ot hat they involve hybridization of an antjsense
effoqiiRglyy U BERY RH RS aﬁeﬂ&ﬂ%ﬂ%%ﬁ%ﬁ@ﬁ sigpiicape In one example,
the e'ﬁ%%ehbﬁ%f@yzgﬁ hﬁlﬁﬁ%k f& e?f%fu@fég? 10R &5l frt b s§ P&Aation or k-
digested with a nucl ease that digests S|ng > stranded
fold eugss wdlislation.d€henpuedictiprh Aedugavtyl lmdexﬁhvsedmﬁblmhdatmndeﬂods can be,

. ecul sense nucl.ei c acj.d o
for R o R B Ov PP e Kimgihon sspsitivity
or sp%ﬁﬁcitgﬁﬂ@r thd3BldrosP 8liRSioh Shdlfdd eamhlsd bed: 15 30W, %a%ofm%,

| e nucl ease protection assays include the RNa

80% B0 %.01 reersayrqenesticzanengr dagsinsedictprsevith msatssrgnment
sensi 1@%291}6011%0%}2(}7 ]lompgss @hﬁ oﬁ%c&fr&gleguc( 25308 ld’l o,I B also be

prog nos I'C genes prese
usedlnmﬂﬁr}tresaﬁtmaénthﬁl prepared by using any nethod known in

(nséﬂe arbA For prognostic enes whose genomi c
[ cati H@erwg@ JeIfiRn %féb%wagg&%m%@a alﬁ@f%sﬁ@@h gefting; class
predi@td? cﬁﬁ% £ ki r@?e?ﬁfbt@ Porond oP e TRDRIAR:G cla%gf Ve(éa§5r13 mTPF] yote of

ro es or these genes can

gmw8@”vuhaﬂﬁﬁhﬁ8923§ Bg@@&@g@@ﬁtﬁﬁﬁ@&ﬁmhﬂa&ﬁgt)mﬁhnﬁaﬂeﬂm
or th corres ondi

f.t e Ccorres ondi ng qual i.fiers,
comefagiph hetvRRARS EXRIERSIBISYel OB S| B AN e s GeAtiAGHeN Oxthigen the
two &5@@5‘3 $/ Brda[@l[a?tecf b, & R gggnoﬁlt(g)g/z%a%e@%%ksf th€ @Wrhde of the mean
divergé fromthe séquencés of ot her ognosti c genes.
logs ahthe ezgmqssb@ kutls of gc;hekj&g”clh ekaks (hgld <5aspd1; emi Kais the normalized log

robe/ ue,nc,es me se ce
of tn SR 10T of B 08 e PP ol a e " BOPRNE iR vore
for cl&bé}@ fantl fafﬁegatwea}g'u@dléﬁés 4 h(bté fRUIRGIE VEddndeesBhd in of all positive
orlthm This al gorithminvolves first identifyin

votesﬂ a@c}]\’é denotagythealsalnieeyapgi of $he sugpef albyegativeHetes. yA mgediction
short words of length Win the query sequence, which
either match or satisfy sone positive-val ued
threshold score T when aligned with a word of the sane
length in a 10 database seg#nce. T is referred to as
t he nei ghborhood word score threshold. The initia
nei ghbor hood word hits act as seeds for initiating
searches to find | onger HSPs cont ai ni ng
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them The word hits are then extended in both

di rections al ong each sequence to increase the
w@wvels2sy e al i gnment score. Cunul ative scor esPEr/ES2006/005855

cal cul ated using, for nucleotide sequences, the

paraneters M (reward score for a pair of matching

resi dues; always >0) and 15 N (penalty score for

Stl'eflgihsﬂ&tscdﬂfmgd peEP du@s), - B Wa0st ¥0).. Tﬁ'thsetlﬁl.p@ﬁﬁctairgﬂfehgﬂhmanes
betw% ncgf { ?,Srf.gevg 1}1%%8 exsgﬁ r’é’orprpg]l% g’?gfe @? gg ngclgﬁtll V Iel§§s or the other

a@H ﬁt@pls OA peddidtRinaenBHMBASSS,
(c& hogge ski jll etlJI3 [ rlt tt?e arr1 [0129]Su$g35§%g{rgglrrﬁ£&gl &vatory, and a

Pfed@#@@difm clostie ‘B’ st &sl “findicgeoyitssnargingenesoryarBeoSlonim, ef al.,
.Th
Progf ¥ AR FBORTL S DAL MR PP S p PRI CoMRTRi gL

Momces,anmommntoloyb daanf Apsl glel giEBgd (RO00YEARLGHING, &he,
| evel s of s encoded by the prognostic

SCIEYEReSo: @%tﬁ%dg g}table for this purpose include, but
[0158] € hO uttdlg% %I%Qm{t}gn Ftrér{é@é{l%??ﬁ%ﬂﬁ)lfs %H b%scts%ﬁeg%{y ottlhg the

FACS, I munohi st oc
cum@ativeacrbsbediatias edor ati aynimsighe gredigioaddeigthnIn one embodlment a

positietprrdiPyyians Piade BB ShoI LhlFe hBS Gas the SGRs of mierest is no less
than 93¢ @t‘h@lnpﬁ fﬁfesh%%c}g%&h%‘s Bo zl’é'sg F’réﬁ 0.29.£3Y %ﬂ% 5'3‘;%{1 also be selected

£Mﬁ I n one enbodi nment dre’use
forc protlictignt hemhay elklbobﬁlenisea thaesheld is peledted SIE:h that tbenaccuracy of

e TR0 SR R 8 R0 2 LA st

minitidketiaces exhi biting protein affinity, such as mells in
a poLgstyrene or polyvinylchloride mcrotiter plate.

[01563np| eAny glapepredistas gonstaictedancerdidgdo tlne nrmnB@leidrscan be used
fOI‘ ﬂ‘@f(ﬁ%é apgn%lg’hé}ﬂ O"qu’elﬂ@%m ﬁlehp ij’lg{y) S eCI f Cal l SS
npl exes, BN YARROLS

predidtet empded Eietheqiresaﬂt inaentha 1ﬁ<£1i11d1@\t1615f0 Qf}bshb @e@éddéﬂtﬂi@d ®f the
nd . anti pody which is specific for the target
neiglfoRiogtriaalyRg: WESTF ik BRiniegeR eesaiee St oA halbef thegapgnostic
/d
gene@Q&Etﬁgﬁa?ge%nggﬁcg %9%@ ocftﬁgr I%ag?{oaﬁgﬁé 19% gtagg'}:)ss%ogg The

achi eved i'tion
numifep n| tb&we@rda;s thé enlyefdedl paremeterfm defiling theauldss poetiictbhat has
[015ﬂ| ndi affl nlt til Fe second. ant i body \QA th the
hi r d t’ﬁpﬁt?av tPé? § OF P RREGRE phintergt can Hlsp Pg compaed to two or
moreE@ife%n@e @ﬁpr@&l&ﬂﬂ%ﬁlés %ytotﬂl?er MRhOt Fdr‘?ﬁst&ﬂc@t e r&ietense e)hﬁ‘ession

t he sa es can be or extracted tO separ ate
proﬁtegr:@e WE@@@@ aMeragd p@mhpmd b}wdakply:sstion pttoﬁtef for eaad class of

0131 l.n_an ELI SA, the
patlel’?‘tgl ﬂ’tggacgﬁl élgteéHJCS?OI&B - %(ir an]&a)%l(eﬁgotl lpé g{s (Prstsgp to one
referaice ptdfit® thahlté eaotBer fghdves thit the §&t[d11@6?1n@é?é§t ‘ishxﬁBre likely to have

caontacted with the anti bodies.” After binding and
the chipiea iostpoms aseasiared with theploamey tefar¢nee peefrd than that associated with
{ s, the bound antigen is detected. \Were
the Iz} %ﬁ%l [l 8%1%“ bodi es are linked to a detectable
[0158] abel ,Intohe paflicukmambodimeht Xigspresent ieetttdreebebs prediction of

i s S SRR o, 2 ot
f
oo oS A A A s

(resp@deSAhancwhplets reiessiondn ofspamse itd datytreatmaae} dridi the oiher ¢18s of
hIS ELI SA, the ta et, proteins are
patiofiEliHefPodedy b ormamissian o el R e ingsaronge © the

anti bodi es are added to the well, allowed to bind to
the target proteins, and detected by nmeans of their
| abel s. The anmpunt of the target proteins in an
unknown sanple is then det®rnined by mixing the
sanple with the | abel ed anti bodi es before or during
i ncubation wth coated wells. The presence of the
target protelns |n the unknomn sanple acts to reduce

. N N a
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20 signal. [0133] Different ELISA formats can have
certain features in conmmon, such as coating,
w0 pwalos2sig or bi ndi ng, washing to renove PCT/US2006/005855
non-specifically bound species, and detecting the
bound i nmunoconpl exes. For instance, in coating a
plate with either antigen or antibody, the wells of
treattrfeat. pPAIMI eprognosiie genesithatt aeelcomteldtedwithlaudlass distihctidrebetween these

antigen or 25 antibody, .either overnight or for a,
two §]ﬁ‘é98|g P pajieptsGanded eq%&ﬁ §n5 Qﬁau&féi tpasgign f}}?é’aHF%&Cg ingprest to one
of th%\ng@@vo Mﬁ@clﬁ%eg.e]ﬂg%r%ﬂeg‘gp Leﬁr%kﬁ{osﬁg %Qﬁ%:slq}ﬂﬁ& &8ritBis purpose

y remal ni ng avai e surfaces of t S are
are depieted'iodabked'l amdt?h a nonspecific protein that is

tigenically neutral] with regar.d .t t.he test
018 P e S crrpttas i oo g oeh iy BT ERin of atLeast one
cherhtBérHENE a QY g.lg, SQertAdiR 'éf%_{ﬁaraﬁi%@)“@nd HPERILOD3B Antibody
solutions of mlk powder. The coating allows for _
conjgaserkvith asttcdorinegeniée st ponwasprpesagamidine end theteppression
oro ETRRLA L DL PR Fe B i B ol PEr DAY dion

profiés Hyagtng SeiibtedORBING B9 23326t eliHBORGN SHHEAS All Oflhdde
In ELI SAs, a secondary or tertiary detectjon nmeans can

exppwiqpsrgfileaptedhasglinedirabiles srpresepting Reripheial Blopd gers xmsession

| . " ) Ny i
pet S b PR S, PRRAESHAF, LRL L gy st fom
Tabledtaediatleasttdne genersdiedted frog Tablef 2ca besemployddafor ek anitddme

the cantrol or clinical ar .biol i cal a t
Predt%@tleﬁ%wa@fw% &if Sﬁ‘iﬁ(iﬁ%a"s‘n%lflfl%%tﬁ%%ﬁé?t%%agf %@0» 5%, 25, 30,35,

40, 45780 N3C @OPE L0 AN LR RAbd Rkl @R TableANand Bae&t 1,2, 3, 4, 5,
conditions may include, for exanple, diluting the

10, 520,545 $0.231d 483, 5005 B H0nhS, H0s T erthoresgenercielestedEBAn Table 2.

e o e SuH RO Pl PHEDS SRAT Gnot S8 8L g e

sele@éd fr8@NBabA 2.y oom t enperature for about 1 to 4 hours or
at 4 C overnight. Detection of the inmmunoconplex is
[0160hci | | Pragaastisysanss ayclass nigshicters copade gbditinguidiipgjthree or more

' [ [ . bi R .
o303 B 9 R ERLAPG i, T8 0 b ONY s cn
be identifi@bain®multhiclass dirreditiog rhétgesd BuifablkIodgrbmb Fovdangirg dut

incubation steps in an_ELISA, the contacted surface
multi-glasyeorrelgtionamalygis daclide, puhase Botgpltechiop Cenedustat & pothyare (MIT
i . i -\ .
Conf 3 A0 1Gpob OF WA TRALDE OBRRRL WA Uhter ey,
patieatd Havidgregspebifiet] oy peadfi lewkeofia sppelivifledintdbati leastithvencipdsex @sd each

bet ween t he t sanple.and th riginally bound N
class S has ool SORORE CHASH] G T hol BRBGPRec gcpqs identiied
unddr AR 1EUEREO Lol ati SIMPDORARE BRFerfially BLpdQke iPBRACS of one class of

0136] To provide a ‘detecting neans, the second or

patients nelatisie ta BBMCsoafrothenetasses of paitanty. dneoae abetlimeant.gh¢ wlantified

detection. In one.enbodinment....the | abel I.s nz 0
progfif FefyBliue &PudRBaR B HLTR Biinelibn afRve hBRR: PR 3% or
50%ahenifidhed Idval endeh s pERBa RN t8sth The alaes did@nctiduSeprbednts an

exanpl e, one may contact and incubate the first or

idealized sipressipm Rcahpl te idpntiticd gengsdn pariphgral dbead ssripdessd patients
who%B%@%i%@?anﬁ’?ﬁﬁ%%&%?negf hydrogen per oxi dase- conj ugat ed
anti body or a period of time and under conditions
[016}1]1 at f ENMXaIﬂjﬂe,dégtﬁb@gﬂaﬁd IB]tilhﬁsmratdl;lﬁé identifivativgicind| ceoss
farmation (e.g., 1ncubation r 2 hours at room, .
validaippat &w&iﬂSﬁ egs topdistipeiint ﬁ%%\écg o pagisnts e did or did not
PBS- Tween). 25 [0137] After incubation with the
| abel ed anti body, and subsequent washing to renove
unbound material, the anount of |abel can be
quantified, e.g., by incubafPPon with a chronogenic
substrate such as urea and bronocresol purple or
2,2'-azido-di-(3-ethyl)- benzthiazoline-6-sulfonic
acid (ABTS) and H202, in the case of peroxidase as the
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| abel . Quantitation can be achi eved by neasuring the
degree of color generation, e.g., using 30 a
waepwesuphot oneter. [0138] Anot her met hod sui t B@I/ES$006/005855
detecting pol ypeptide levels is RIA
(radi oi nmunoassay). An exenplary RIA is based on the
conpetition between radiol abel ed- 90 WO 2006/ 089233
respoRCTé M5260G QeNEs&ionthéype piigues 1Andhown lthebrelatide expression levels
pol ypeptides for binding to a limted quantity of ..
of 98igash BomPlated eoaty-AbpePReoPaEl<d 1 Eptkaavers v Epdin o1
bt ' Haie Phtierd PBIMES and the other 49
resp Jggﬁgéﬁﬁ?@ﬁ%ﬁ%? el%dingt-%Fggglg%g 0 35;9 peptide is incubated
geneswivete edevatadi in moofresponding pationt PR Careldtiye dy resperding patiest

oo 1S SRR S5 DED Gy BT BPLRSRL S  hos
predittb? Bom@tnpelthdlEsd fuaks Bépided inoldbike ladid oMl Yedvs-one out cross
decreased. A standard curve can therefore

validgtaenswasperémed apé pheayedictiamureagihy mer%‘fal%ﬁ%@tfﬂg g(&f-aﬁlbﬁ?ﬁ%lﬂ&

- | i i ) H
somib2 5, RVOEALL P58 MIELAD Bk SNSRI TRL 00
[0162]ur ve, Thh54 gereardssidiet exhibifedtdwengitbigpeps1idecarrectip identifying 24
sampl es can_be, determ pned. Protocols, for, .conducti )

of thexp AT 8°SRERISTK IR S1UHY't e B clagp D Alse PIRg b tRgcitRity of

0 . r L , » 0 . ..
72 ER RS b OSORIER Sl YRR IR ity b,
specidiicitich and evgrald heoveadies were obseavaglsyitlh aptémalzgsde glassifendiidentified by

I, N chai n anti bodi.es, Fab fragments, or fragnents
10403@ 68%@@&6'893'_811 Bsse‘ﬁ?bﬁ%tgoé]i aé’ﬁr%c%%_ar y. Neutralizing
[0165yNt | bodheshdvee -i@vesti%;g%%vmat@ﬂ ekpYssid paiefirin fpeFipliral igod
can al so be used. t hods for preparing these
sampdest dTFOMLaxatiants prier to thereym andhideniafies transexiptinnel signatures correlated

o € dinent, . the 5 i i I
BEE TR e e e
phar@@&epsaibussripheal blobl eroflliegistradgien thdbnilentification ndpaiients with

affinities of at least 104 M1, 105 M1, ﬁ}b% l\gl, ,10]:l
high fikglihogds AEPSIVAMTRATHO UGB AUTEBORBE 1@ () prraQigaion therapy.

Diag.ngyz? ?; jngﬂitgﬁﬁﬁ {_9;% c}egggézﬁgtt,‘éé r‘b?geg’f?&? B 1BRRn: HEiAEt abl e

on of anti body-anti gen
[0164Pnp| eXksabdfeelestetbed nadthels, iRCludmgetréresatvarfibheddsdmples,
R 554 Sha o SSFLISEEOR PO i, oo
readiqjﬂ'ﬁea‘hﬂ%%m}&%iagn%kﬁ ok hi'o%ﬁbnin%)ﬂll}g E@@éloﬁfle&h@@ﬁé@éioﬁ@ﬁﬁé&tmem

detectabl e noi eties inc but are not limted
of AMY,. Thislcai botahieysd bylvemphuing the sspiession pigfidrelgane or more AML

.| abel ed bi ndi roteins, . heav t al
diseash gcis g3 B opE T PREieE! QO pitEisfes BhR® Inapals of e AML
disedd¥ 88ne(SRAMREferdndd @i%ess'idnﬂk@ﬂle@i) Y BRludeRs Siverage expression
spect ronet r% tags, spin | abels, electron transfer
profigiy pon setof dndividupl expressign grafies qapk ef whishgagresgnts the peripheral

nti bodi es. of e e ' | : :
o B0 S5 A PR e NG BRI PANME G o e
free BAM&X PYiadBirioNbenvetn thesxplesdibreppifitootiheé subjee of fterest and the
Met hods foor nmmking .protein _arrays or biochips ﬁrg
refergrge| expresHAN PFPIHEE) Bripdicatiye o e HRSHER ﬂxeqhsgr}ceé>rt e disease state of
Su 0 [ ;
AN o e R Py Y £ P S dalsiP e selected
fromtTeblep¥.ognost i ¢ gene products. For instance, at |east
10% 20% 30% 40% 50% or nore probes on the
protein array can be anti bodies specific for the
prognosti c gene products. 91 WO 2006/ 089233
PCT/ US2006/ 005855 [0142] In yet another aspect, the
expression levels of the prognostic genes are
determ ned by neasuring t he9 i ol ogi cal functions or
activities of these genes. Were a
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bi ol ogi cal function or activity of a gene is known,
suitable in vitro or in vivo assays can be devel oped

wo eooewsd2emt e the function or activity. These aBGHYS200€005855
be subsequently used to 5 assess the |evel of
expression of the prognostic gene. [0143] After the
expression | evel of each prognostic gene is

[0168pt er MOme Gr mvieBNIU Hise ade PR RSted dFonb FableH cyied used for AML

. conpare expression profiles. Conmparison of the

diagaoghy @icdisegpe MeRKeLng lgrong ephedimant. sach AMIy disease genppas a p-value

of 1eEfkEh B S0 BYPIEGE, 8BS O D06 59 1662 T BRARNESAthent, the AML
manual’ly’ or €l ectronically. fn one exanple, comnparfison

diseass gea¢srdoarprise bt loyst onegend lrayirgaati AN dvisgrsodinte”i ratio ofno less

expression profile.to t olres di,ng .conponent in a
than Jging, o e ong,g5Pe béyis a Pgwﬁr/@}seﬁfﬁ?grea E i &4e ghgn 0-5.
[01661€ eXAhE RkORid YSlse Bined oPIRINASHI BvERIE caft bk &kdPalone, or in

bet ween the ex§r355|on | evel s "of two prognostic genes,
combinatwrowitk othee abvicel tedpdbi leuksimia dgygnesie ot dingpsgervaitoring.

confgflonavain bt S iine B RURTRRomle R e o

bond/RhiEw adpiatidinf b&HeaNSLoW BIOPSE bldotte &9 Fdr@SROMEH] Mels of white
conmponents 15 can be assessed by fold chan

: 1 by . es, ,
bloogdselds. platelefis PF Bempglebin, eytogangtes, %ﬁ@léwaéhﬁ%gﬁ&% popiypsical exam

t i on. nraf il ti.ent

for SRR JrORY 1y RlnpRReE XPIeER NPT Anilc e Tl vl os any
otheat@ehorad othaicedvdisiong mahdd can beawdnint ddditicdrto the methods of

conpari son rograns, such as the k-nearest-neighbors
the piess8t mmﬁ%%dl@@m%@a aFW%Yrﬁétl?@ﬁ&la 8B0SI1S.  NATURE

NETI AL : ' ' . :

016 o1 1 Ehe PasefidnduibR e Hrarthes LBRURL St JWRHITE: the prognosis,
diageexis ad sehetiby of seasmenisofed Mk esdtelr taukBAGE hesctdysehsgyglude an

oo RS i SRR R RESR B IR bR A P st o
the rEPERIRS SkHBsshPpFilRs) ahRRfeRAYe EPHERIRADrofiR(Y cOh BEStored in a

sui tabl e net hods, 'prograns or systens can bé used to
databasapaotheengdias Sihsicopperisanewtwapieaiesiion prqfiles can be conducted

ctooBORRBE T SSESRE AP GEEEFs bl SHBALARE O fomppe o
exech® onkdbr nre FRgRars GBNRBSObpagahe exmadsidieprofiRb  thépatient of
addi tion, the prognostic_gene(s) used in the

interggrip A 1§ Fensca SXPrESHen Biofidgsk d havestaer 6¥1 Destgreddpgmpemory or
dow?lﬁé@épd?@a afofer s 2 %cﬁ&ﬁag A YBidE Rk ver! T BROYA QRB@]grfograms

ues I ndicafe statistical 'signitficance
includeen /dhdatet-asighblis oneeiphteineting pigesiginn Il awehe ekample, the

electgci;(rg{;rg}rfsgegﬁ is? 4921%%%33 @%&gfg%ggér?dytqlqg cgg g qeg\%erq?rré)rocess expression
data%ﬂé}ﬁtfeh b9 M Reil Q&d%@rgﬁor relation between gene

pressi on patterns and clinical outcone. In one

Kits doriyodgnme J
S B

7172)4

16§00 bR G int FgBher g
diagHORESr WebhoR ol RéatRSntAif AVIEr dihek NAReRidS Bash kR isPuds or

92 WD 2006/ 089233 PCT/ US2006/ 005855 used. These genes
consify/essentially of af leat on¢ probe et alsulkemipyregnosig oa disepsgtgene (., a

eencRp st ThuBhdon o> S S eorpears PLOUFIS gk plje e

use ¢ffthé Rit eareslbo baiEhalefl € A enseco fprpheesnitemsitgGh itheepresent invention,
indicative of the class nenbership of the patient of 5

suchj aghypadigation probess pmplifieationfrisiesh oe artihediss. det er ni ned
by any suitabl e neans. The conparison can be
qualitative, quantitative, or both. [0147] In one
exanpl e, a conponent in a r&@Berence profile is a nean
val ue, and the correspondi ng conponent in the
expression profile of the patient of interest falls
within the standard deviation of the nmean value. In
such a case, the expression profile of the patient of

. o o s N a Y



10

15

20

25

30

conponent. OQther criteria, such as a nmultiple or

fraction of the standard deviation or a certain
wele@nog926F per centage i ncrease or decrease, caPChESH8€0)5855

to measure simlarity. [0148] In another exanple, at

| east 50% (e.g., at |east 60% 70% 80% 90% or nore)

of the conponents in the expression profile of the

[01693t | enfn ofic tmb®timsht, 8ké of dispreehethvention iacluddsortddniike
onents in a reference profile. Under

di
esseqtirdlyeolat easinb @ggpggé 61'heé> xiPh BEBIOEPY YWquoadéprqmé or primers.
EactpobERrat bl Hitle [JRl Anf AR LARAE o nbRiqelParte)
hybrdaiimtmsnondntmnsafa d different reapestide tefukemm propagiy & disensd deme. As

usedc}@n%g ra{ ]i? g}guc.:lqr%) e g@@/g)a:rnecﬁwetlol%\&%rg@ Pfetg ﬁcg\égﬁlgqi@(tg?c{ees h lylgr?dme to

an R!P@?&aﬁs‘énﬁ?b?ﬂi@ c@&pﬁélﬁ@r{t H;elrdor; ofife bOKATh aﬁ&ﬁep&ﬁw@ﬁkﬁ@a kit of
gene(s) and the simlarity criterra can be sel ect

the pyessht inkentianhacludescaneae ynasé an.uhodmseeaph eﬁ Md:llthBl c@pab@ of binding
toa c?l ept fee%c(:)oc{ ﬁ%}r hj Rnfiesh flve 1a %or roe% as e.
PR £1E el ek Eia el R i¥ien

[017ap cur aty od exangl, @tklnoof tB@ﬁreE’eﬁl‘c alveh@asincludeor Efikbsts E3%ntially
80% 90% or_ nmore. [0150] The effectiveness of outcone

of prgbesiiect 4 lyibridization eoPER aaa%@ﬁ@tw m5gbeses antibedies) fore legatl, 2, 3,
f

4, 5,308F8.100°h5 Y30, INUDEIIROSE ), BENRR 7380l DEGRIRAL: SR Rom Table

2a, andpsotics ortaf lausd],2pBLA,TS, 20115, 00, 23U BCBHe 407 45]1504 55}160&6.’@ 70,75

relativel nce e sensit | Vi and
OF MQFSgLES &ql%edcfgﬂmb@%&i ohigt O@b%ung@%f DR TR egtspelected
fromPiBle 4 cAPbEideMtal 145 8AdRRERE Rom, ﬁ%’i‘ frlithy gérﬁs sél@ét@c? Pro#nol"able
the ratio of correct positive calls over“the total o
2b. true positive calls plus false negative calls, and

- ificity" f to.th t f
0174 E0ac 1 b pigtes S80ErSY e Sfear op e fpe SRLBESted hogledn
unlaBlee [aHetRl R66dstdaM Be G@ﬂel:t%ble 93p¥3085¢, %8%)%%&111031 biochemical,

PCT/ US2006/005855 [0151] Mbreover, peripheral bl dod
bioelspisprie.smsmungehgmical, blagfwalogpt@qah@hpm@@l, ot pther seiteblepeans.

L i.ni. evi.dence or nestic
e QRRRE Y R BB o RS o AR LT SR LR b
compalinds), ﬂebd:bé&bihdmg@mtei[n@ ]Jrfeai/y hRtalratoyn s¢ SRR ttb s PicmarkBss, such as
expression profile of Patlent of interest is 5

fluorggsepbmatkeroingdidvee Tagnelip labels dinked ENENsegpLPectometry tags,
spin Pe[bgf , %lgétrorﬁ?ﬁﬂferr abR&ERGE a@(fég ‘?Ssﬁhé’fheq{k%f ile can

i ncl'ude an average expressi pro or a set of
[0172hd| Vi ﬂfhakﬂeai]‘cﬂle puisent mvamtmh ean dachaefconteeriicontaining buffer(s)

resents th er| er al 15@ ene e reSS|on
or reHRGr R et I GG IR S CANRRCS e EpRenS G GAals G posiive or
negaﬁUé@(Bhtro‘l-%“ Rk @niMRHRRGS, thOprobSIBAPIPE] RNBe ﬁi‘e@élﬁsﬁve@ﬁon are
profile to two or nore reference expression prof
stablyy atthehgd to boe ommerersobstatersuppdrts.oNutlhie anksi hyfbridization i IOI’lg

immigh RS ot BBl Bty B MBS bl Shitfhle substrate

suppbA€ Fatdigis p bjgé)s@frﬁl@l@tbdtlafﬂ Adtdintied t68)@26ks) $liRh, cdramics, nylons,
sof t war e. ned ust er software 1S available from

quartywafemsngeds, mesals.@apensebards dubes Hfibars, \iidins anembiranas columnematrices,

or mfc?otgcﬁeplx\eé%ellts Tge ]kltgﬂgthe Lese t \bg\r/egflag may al als nﬁm Que pr more

contﬂols, eadnQ¢p@erBiagfa refeeenoe bg;b’rbﬁibn\/leirél RY a@ﬁﬁgnos’clc or diagnostic gene
k- near est - nei ghbors al gori thnms enpl oy gene 15

detectable YPP%P"SmPWdFO’é%rWé?aP@@tWV@I 9tSaSS| gn a patient of
interest to an outcone class. By "effectively," it
means that the class assignnment is statistically
significant. In one exanpled? the effectiveness of
cl ass assignnent is evaluated by | eave-one-out cross
val idation or k- fold cross validation. The prediction
accuracy under these cross validation nethods can be,
for |nstance at Ieast 509@ 609@ 7096 80% 909@ 95%

T NN~ o s o
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80% 90% 95% or nore. Prognostic genes or class
predictors with | ow assi gnnent

W@Eensi089293 t y/ specificity or | ow cross val i datiPeI/US2006/005855
accuracy, such as less than 50% can also be wused in
the present invention. [0154] Under one version of the
wei ghted voting algorithm each gene in a class 25

[01781 edi cl[be peasitsneentioh gibatows e detongliRdafeatnhiént KMAML or other
cl asses (class 0 and class 1). The vote of ~gen

leukgmgipsy @W?Wéaeaagewpuowr(rﬁ@mg yan hmmémdagc@q@g%@ the
e L U
blooﬂekpeesnom heofilesvaf thésagmpsth%anss e patieat ﬁin&sesbgre;ndwatwe of

l{lﬂ)ég:%gz)lll g%éle g? }{e{étla %]nég f1g erfr:] té'\ség g%éq?dvééﬂ% segec‘upxp1 of treatments

that BhRSHvEraBRGBrEIRRSs fbr th’é"iﬂtlé‘lﬁ A% ds@&hé}@fnnﬁl“fa%@&bl@g)r %hosm is a
of the expression |evel gene "g" in the sa

proginpsie thas ts befiepibhen the\mogtg)semﬁ tbetnes)ray vbalg otllfenava@llablsSreatments
| cates. a | ass. 1.
or BEfRalSERLE Sy LS BB U D B ondlte

identified.absol ut e val ue of the sumof all negative votes.
7pr edi ctjon 94 WO 2006/ 089233 PCT/ US2006/ 005855
[0174] r engtlfeatmentseleetipmens t&scor:él&ect ymanuallyor efegtoonically. . Reference
C -
exprg%gl% C;ghﬁfeﬁ %E‘ g% Jl{lsﬁﬂief’st Ja‘ﬁo 26 %dr?{rfoaﬁéatalfﬁ% \Aﬁfg)gran}s &'i])gbkl, of
perf@aging algerith®)s suich tahﬂledrt-rtmrest ﬁﬁg@bors oegaighted vidBhg alorithms can be
predictiao st[elngth near "0" sts narrow nargin of

used|fp EOBPGEe tanReTiPhepl Bl08 SXBRFS PR BRENGOLY BiSnt F inpretpfo the

databasé to Hé’c@ﬂn‘ﬁﬁ& %1&’14 t?emﬂa{tghsmefbem&é RF Yhe pafgqrol ONi M et
E FOURTH ANNUAL | NTERNATI ONAL

[0175:]:]\|F EREN@Eul@‘bemtsfbAdIﬂmme abiyik-EEidrihR BinGbO@¢ntsTamkl \the

follo dﬁ [%I%elge 8g5\%¢%1 bg%%a%'? gé%n(aﬁoo%%% m%i@p?%bﬁgnous chaLges and
modiFcatbsd \lvﬁliﬁn&hé gt Bf hEPleseht i8S& Rl Svill R hHife ASHEST eSltHIYe

plotting the cunulative cross-validation error rate

sklllgbmthggrttfwén Prequesent dpsciptiaangt h. I n one enbodi ment, a
10 positive predication is made if the absol ute val ue
of PS for the sanple of interest is no | ess than 0. 3.
Q her PS thresholds, sudXAMMESess than 0.1, 0.2,
0.4 or 0.5, can also be selected for class

Exaﬁgiedi.m g‘(_iﬂicé @;lﬁ%ﬁ ja'l?%ghé‘%tns a thr es_hol d i S
of prediction is

optim zed and the incidence of both false positive and

Ex fahles » atnl ve results is mnimzed. 15 [0156] Any
—JQéFégg—gigﬁ?ctor constructed according to the present
[0176vent AL, patiere(18Feflalel Ofid L Mralds PwEreaxSIBINEBUE Gﬁfuc{t’slan

| eukem a patient of interest. In many exanpl es,
descentand hahp expdiancige ofpb oyas (1apge ofel %6@5@@:@) ilnelasion grnterla for

0 | e th .

AML, ggt Lﬁgselﬁﬁ ﬂdgﬁl gl%gt? 8 é)?ce% Vﬁ%/ﬂ glefﬂé lr)él%e Igla ége?l%grgprhgéqgecr diagnosis
of AMIa:ibcdxrdlﬂg tvathé FafB ctlhlsaf.ﬂi:aﬁbl@ Sy30si hed f1g@Refoniasy atdagfsm indicating

JLar P ,c% scores, . and Ihe other half has th
POSIWV&‘S@? + st srticipgtien in the glivigalirialeauired W@Peqdémepaiﬂsologwal

f f

dlag%d;égsd%%l% Hyel?otﬁ’%l Gqﬁfee%%;c(ﬂgri‘%éggIfgln%vaﬂg?ﬁﬁ?olsg?élsevaluauon of bone
marroW aspiraessA semmaay shihb eytogenmdic ebartictetivtins @f thenpatients is presented
. Trbﬁffgence expression profiles by other neans. For
n18%%tance, the reference expression profiles can

i ncl ude an average peripheral bl ood expression profile

for each class of patients. The fact that the

expression profile of a patient of interest is nore

simlar to one 25 referencel®rofile than to another

suggests that the patient of interest is nore likely

to have the clinical outcome associated with the

former reference profile than that associated with

the latter reference profl I e. [0158] I n one partl cuI ar

Y T LT e .
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clinical outcone of an AML patient of interest. AM

patients can be divided into at |least 30 two cl asses
whawedsnss t heir responses to a specified treat PERNUS2006/005855

regime. One class of patients (responders) has

conplete rem ssion in response to the treatnent, and

the other class of patients (non-responders) has

non-kahl¢ $Li Cytagenptic chaxhcteristiessif G iconseas@bANEL patiédte

95 WO 2006/ @39dABatinbhaddhne 84npRSs &b 6903IBIe206vEIst . AM

prognostic genes that are correlated with a class

di st i er—these—two—ctasses—ef—patients can
be {dent ié;,t%ge@eqﬂ, (tfvmcfgﬁg\%gp assi|gnP&Heonsantednt | of
interest to one of these t out cqne cls¥®s.
Exairesl Rirybfybe prognosti c genes sui t abjeskogy thifs

f %ﬁ?ﬁtﬁ@T In

Pu! KnipletkirybivBe £ Siphdhmafitled> ° 977 g (P7%
admﬁ&%ﬁ-zal-i,-en_oi_ai_masi. ﬁng chammt hAKAEG) agent

(e. &8 daunorubicin or cytarabine) |and AflEA)i - CO33
ant [nboditerndiaed ugated with a cytotoxic agefto)(e. g.|,
genmyzumab ozogam cin), and the ex[r essixq@o,)pr of | | e of

an Tient of TNnrerest 5 conpdaredt30,qf oTr—nor e
%M‘(]‘@a H pucoi no 343(8\bn/ll aht d

AL ool an

r ef prence—expresston prof+es—by—dstn a—We+Hgh
vot _P pct-nnrghhnrq alénrithﬁﬂ(ﬁ&ﬂ zf tihese
10 pXfAression profiles are baseline profli(3&s
repgégenting peripheral bl ood gene jexprgsgon
pat k@1ng)prior to the treatment regine. 1,0(3%)a33| Tli er
i NncLUgrng at teast one gene sefected fuiu(g?( abtejl and
at st—one—gene——setected—fromTable—2-cah‘be
enp 13, %abematlgnp outcome prediction EdrGYast ande, a

classifier can include at least 1, 2, 3, 4, 5, 10, 15,

, 25 . 45 5 60, 65, 70, .75 or

[Olﬁrﬂr e géH % tles@?é%:te 1egdft l}eofr%ﬂg‘gbqgé%ﬂda%nc& Ui of é%dslicg‘ir,l chemotherapy
and Bere 4henSgvalifateiit 36 9ays2On Pays Bhrowdh 7,4Rtieftdrecei¥ed @8ntinuous
. . 60, 65, 70, 75 or npre genes selected from Table 2.
infusigpeeiasplipe At Hifemean /dpan dpvseubicinway gispn THEVenouslyARV pelus) on

DaysSCHAR) 5 b/ isNb Y 2f3hle
& 2. [Ou 683’] at%rs olg%%{st iC g%}ag’ orta%%%s&gkggfcgf%érég@gg%e
admioistegdédsoven gpproRinmagely 12r lemrsas amdVeinfigidtncome cl asses can
Puri | so be | oyed | he present invention. These
Urt : A S 20 be identified using
01781 t1 - AliaRRadOf LR AR, FERIohAPbLOSY SARALE WRIOHAIR ol Shight
carrying out multi-class correlation analysis include,
and pyegesspddo RBMCs hy adidcollogradieniqOrifisagon. 2Calbédund i@ widldblood and
- r r-~Geno Research, at, Wit ehead Institute
in th Bl F I\ G B 0L Rl ureafoes iy it ahdiisileg mBMCs
were Speed 4ti-80 °Cypgil ee RINAKAY extraéted toMi ek dahipResat | east
t hree cl asses, and each class of patients has a
RNA doxpr t respective clinical outcome. The prognostic

enes g I Ly:¢class carxrelation . ...

1roneS RARIAAS 25 MDA PV LT SR80 g
method €3iagaf, Vapaiciae 05 US jatBrietlyt PBPREMpS et weichigestddds RET lysis

of atietfo. I n one errbr'?diqent, the identified . _ )
buffebf?iﬁﬁaag& GrEsmareariopihpe! apd gragesssd dorcipigs RNA isolation using
the Rlegdyl MRH kN A@fh&%ﬁ&ﬁo{y@&n}g&ra@&/{’m ngs%hea?%f{)ﬁﬁ% 204 The RNA

si gni ficance Tevel under a pernutation test. e class
was repuifiedotsingrthe Bpeasyeninskiarcagaeal Engel RN essiuantified tsnga

of the identifj n i n perj pher bl ood sanpl es of,
Speciipon we Bl S 1ol SoieuPERS B, Mgy Corad) monitoring

[0161] For exanple, Figures A and 1B illustrate the

identification and cross validation of gene

classifiers-for distinction of PBMCs from patients who

did or did not 96 WO 2006A8B9233 PCT/ US2006/ 005855

respond to Mylotarg conbi nation therapy. Figures 1A

shows the relative expression |evels of 98

cl ass-correl ated genes. As graphically presented, 49

genes were elevated in
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respondi ng patient PBMCs rel ative to non-respondi ng
patient PBMCs and the other 49 genes were elevated in
wmomvegRpbNndi ng patient PBMCs rel ative to respp@Uszy06/005855
patient 5 PBMCs. Figure 1B denonstrates cross
validation results for each sanple using a class
predi ctor consisting of the 154 genes depicted in
A260280 €D Yalaed The qualigasfeatBNMUSangflo $&is assabdeddligeh was
&erforned and the prediction strengths were cal cul ated
elec %P‘%%%% sanple Sanpl es are ordered in the same
o j : 7GR ip AEhSon Prdpedur e 1A
ge —exnibrted a sensitivity
[018@] 820/<;Labqicd ‘eacgdt;yfqr «bhgbmfc}ﬁonge mztayslxﬁereﬁ)rdﬁamd%cdndug toa

stanggg DPr e AR T e g mcrahsaing o DR FNA Prfen arpetisfio

cDNA eéln% heoBed-(d1924 BAMECE SRANHRE S TWN@@p&?ﬁh@bﬁse phomdt@ at the 5°
sensitivities, specificities and overa accur aci es

end.wEhec¥davasatedis ﬂledynphw foy em\étre ltranseiriprion ysing et PNé&d
T L e Sy A s R
Farr@ixpdAe NV UPAY.t Eamssed dRVA A3 fffalgﬁien’&ﬂ@ﬁi 40 hﬁvtsaiﬁpéce&t@;m 8.0,

AML patients ior to therapy and identifie
100 AR pi IBNQM%QW 35 an ab94 & i %Enawowm@ pf 44 @l Ten
micfggﬁ%r}ﬁqaﬂepedttg e?’R%re diREed 6S% HE%f bulefdl Svi tl"dfé){n%/lmL laerrlng

nmonstr at es arnacogenonlc perip er al
sperpr ONAl dndcp Oshg/aﬂe g@eﬁeyﬂatedéiﬂﬁe Indetnd s¥ritiaizednranfcripsd ofdritismcterial

T L S i
rangPll BGROEE600U0 (TPb un@ob gﬁm@??pﬁi) QRS RASETRS Rdulbr of

or treatnent e "above describ
contna thtaostgipts pec ltatall u@smmpahdml@rprobesmﬁo desatanet] 3399 °C for 5 min

N N e AT —

ovm@@gb B6mh® bertdd ¢ Aty BRADSE ISAn@AICIARNCAOUISAY ab&fding to the Affymetrlx
devel opnent, progression or treatnment of AM.,

GeneGlhip Hmnakisis e dssy Cugstedaviiymptine Aaxgpisesse bﬁbrpfhzﬁd lTOé 16} at 45°
C wﬂﬁl? otitio rra'%r66 r@%{L Aﬁér%@@ﬁglzgt c?1e ﬁ1e l@bﬂdi% &@&F ﬁﬁxt&fes were ﬁemoved
eres 'east”one rerérence expression prori

and ﬁbreﬁhﬁldﬁth/b. afysivere ageshgbnelssdinedWith B’@é}ﬂﬁﬁﬂﬁﬁ{-phycoerythrm
Ie(s) can_include an aver

ession profj
ok BlaEBEben inedhs PErGRD dTudis Siton &P@K/&ﬁ&me@z@ ped sseghed with
an PE”G&& IS %%ﬁﬂné?f H\é@de@@ cﬁ%eﬁaﬁﬁ/@t {0 RRIARD ? gng.the
| 00d g6 ge fe expreSS|on o) di Sease Jene in a
manpﬁntumri,sl 1ax‘tru@|lsibn$3 aTlneesn hyondiditpaasd wash eenditionsrare collectively

Iarlt bet [ €SSi rofile of the

rdh@ﬂﬂké@tn mFﬁP &gﬁH&F ‘”1?%@gFgﬁce expr essi on
Gené}’fd%h bedB)mérsixisnsigati ve of the presence or absence or

the di'sease state of 30 AM.. I n many enbodi nents, the
[0183] s eas rgyrimegesiptropeatesssd usivk thii Affiimstrix Microdakp Suiid (MASS)

e 7. 97 .\WO 2006/ /U 6/ 005855

softy g} B Bl ortpd A aEHAG (SR B0 pirbice Y 8 A5, B were
redud@PlograbecRtubelevslditchsity Himariisqa@eDSsles) Winghhs @8sk&op version of

nonltorlnghuln one enbodi ment, each AML di sease gene

MApadsingthg e Expressian DataSystem (4ED) mopgraphigguser interface, users
provgc}\ﬁg%%gmge acgeggré%’uo%rto tﬁesﬁxgrgﬁloq{ﬁ%)ﬁﬁﬁ% F%f?@g%cféﬁg&lﬁ g}{bﬁvledge
Syster (ENKS)@I&EI@&BtaBamndraaﬁdctatﬁ thB@otr&s sced fildmaith ?he&lb@crﬁitlon
| east one gene having _ an ANL/Exsease Free" ratio of
The defabase @r%ﬁ%ﬁ s theg 1nvqkgd g MfiRe sOEWRESHP £TeRGRIRERSCH BIHR@ary
of the present invention can be used alone, or in
conbination with other clinical tests, for |eukem a
di agnosi s or di sease nonitoliZhg. Conventional nethods
for detecting or diagnosing |eukem a include, but are
not limted to, bone nmarrow aspiration, bone narrow
bi opsy, blood tests for abnormal |evels of white 10
bl ood cells, platelets or heanIobln cytogenetics,

I - o
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ot her conventional or nonconventional nethod, can be
used, in addition to the nethods of the present
WO pooeqsd2ah, to i nprove the accuracy of | eukem BCT/US2006/005855
di agnosi s. [0167] The present invention also features
el ectronic systens useful for the prognosis, 15
di agnosis or selection of treatment of AML or ot her
valugss pradwiiniensititsenere symmaniged for |eg|tdeseg‘nencp mping the Affymetrix Affy

{
sieof P Rb 3R ARt Rop Tt p MR EURPRS ERBens o
Mar@m@l? ﬁ&saa@mpxr@rb@idt | RIA95 widiglss ededrfontie fiest RasssidrRlization by
rofile(s) can be stored in a database or other

scahﬁé dhedrimpped wmearpiar whie ofekOfle dite Sryragesdifiarepedt valess fergach
tran%ﬁggxg/g%glﬁhgghzaeagg Gﬁé(ﬁﬂh&fu %axuessuléﬁl Stf’si'%srctagdqgeg]rl&rpﬁﬁy normahza‘uon
metm (Bilb bk, @mntmhr 2(1Q): ngée&amO&ﬁJleOOSGCim(aO@l M hﬁwhlch the

Xp S|on ile e patjent aof inter t .to the
aversgsr e %B@Séﬁbfﬁg@}t oBNAS B e nghgeaihed din b
hybrﬁilﬁ)eftﬁﬁ sbtiBn WRADHLAPS erg:?é%‘ Ll%ﬁ%%ijcaflﬁ%oﬁr&%e MTPEHIBEation

such as an internet s rver. ne exanpl e
was thepgsethto convart aeage diffeeacestlugsedbyilbtasscrptsie Ifl@t]lllfﬂ?dy estimates,
otin orithm,.In ano r |e, . the el ectronjc
sateli g8 piifh iRy o B et OO pafs Sttt (obm) t
1:100@ Gﬁ]O’@%)Ipﬁi) M@d&%s@ﬁ%@s‘é& 85 cA&ulsad a s&%@ff@hﬁﬁqlﬁﬁw control
the nucleic acid array. Kits for prognosis, diagnosi's
metrigs 5@ biggad ahtheraw detatand qualgy cprinisaicalafions|the database. Only
it anentl at.ur es kltS usef ul
hybr?fgr dt 1%%1(35 ?sngg @é crlgena dig;ine %c}edslgi‘t ¢.qia }}/ﬁ of
treatnent of AML or other | eukem as. Each kit includes
o;SlsLs essqhalall e probe for a
T &5 an ., a 30 gene
[0183]8| ect EJd 33A%1§F@cbir@§scﬂ1ptl(ﬁlal §1;oﬁ‘ﬂes o'i",theﬁ36 AML 8BMC 9admples were
Reagents or buffers that facilitate the use of the
co-npmalizeth uging hesealpd sreguagy nprwalizghen srthedopith %%MI;%PBMC and
se i
45 hé'fﬁfhgg/olﬁtetepFBM@ tlﬂl[]gor’gélrb\rf;e/g? ggnsgp a(‘({k gﬁ JQ&Q& rg%r%%n%}e
prof@@ﬁt@ﬁﬁﬁﬁ&&%ﬁh&ﬂ;@@@édﬂ@&ﬁeﬁﬁor dqa1a8]10lppnoenoted as 1P, 1 > 10
nbodlge a kit of the present invention includes or
PPm}atessd proggegem ially of at least 1, 2, 3, 4, 5, 6, 7,

[OISE}aC 9, F0identi BRI - Q%b&ﬁ’té@lltﬁ Edrgﬁsu BYARESERd dﬂfe!réﬁ%@sc‘between

h probe/ primer can nder- stri ngent
AMlIg emdindringh BBMC swete e:alcuhmddoyahvmlyng thy breian levat dHexpression in the

t|o to a,di rent .respecti ,

AMI s ol Lol s oR TP BStinal Braflise S fident's test (tio-
samp&) By 08idrde) WA udey b hﬂbgs%é SigRiIfReRe Jffthd Meference in

polynucleotlde can hybridize to  an RNA transcript, or
expresgiondstvpea tengrouper eof of the gene. In another

nbodi a klt esent on i.ncl udes

0188000 PP st Bt B R G e LA ptES 2 f0e e
exprd¥siodifii@r 1P,0L A 1pPpitPeprcited. eDgadasle g tthndfolhed 8Ad gene expression

respective |eukem a pro?n03|s or di sease gene. 0170f
valugsyvesp gnedianpgnisredaand progiesivrae plusiseedtusing\aarpverge linkage

b :
chusyrlfy HES R ORRBRR AT kol iR Te (= O
[0183|nt i bodhempprvised aahlybie asing hier@chidal cl¥stermg dethondirate®that PBMCs
25, 3 40, 4 0, 55,. 60, 65, 70, 75
fromg@#&é@fm i Bealehaindvidsals %ﬁ@%l@b&&q&mﬁusrwéwﬁh the
first %}(l))’g?ogg?bogxg)’ose;%ex%gm n&l O%mgﬁpBﬁll@ect da ?(g)ond b ﬁ%gp gglfﬁposed

re genes rom
The total nunber of probes for the genes selected
from Tabl e 2a can be identl% or different from

that for the genes sel ect ed ron1TabIe 15 2b. [0171]
The probes enployed in the present invention can be
ei ther | abel ed or unlabel ed. Label ed probes can be
det ect abl e by spectroscopi c, photochem cal,
blochen1cal bloelectronlc |nnunochenlca

o, L_l_l o

o . . e
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15

20 conpounds, | abel ed bi ndi ng proteins, heavy netal
at ons, spectroscopi c markers, such as fluorescent
worenokese3and dyes, magnetic | abels, |inked enzpem®Es$2006/005855
mass spectronetry tags, spin |labels, electron
transfer donors and acceptors, and the like. [0172]
The kits of the present invention can al so have
of AMintMDSemd noomeldBVAy (Bighfec?)( She sevond epbgroep broka fierther mto two

..addition, the kits can,include reagents for conductin
distifgishablFcibusigrs RogpRLolin ML ke iR mene sl vl AML
PBM O $rdHI&N &S MIDBIIRY @fhsicR pbhfatd %?a%{lg WithVIIS! s ier 1t9roﬁles.

stably attached to one or nore substrate sgppor S.

[018Klic] ei AMEiadsdeidied iinsetipts in peripherahblood yeeay Elevtifiedly comparing
direct] i ed gut th bst r at t(S). .

meag eSS BMca Bt e WO oieBRe PRkt R et avien

meaR WveRIoF eRprlesdibnlint FERIMIOR frodh SRS Sutibhts @n=30" THE @mbers of

nylons, <quartz wafers, gels, netals, papers, beads,
trangegiptsexhibitig af least ¢ Adoldryatsea didtrence batweenaprmeland AdL PBMCs

s BT B BB T £ MG g

possespd eslendt ian gveéragel doldniifferender teswearthe AWl pedfilés and normal
PBhﬁéognOStiC or. di,agnostic gene _ detectable by one

. a ! ; Qr
PEtlesds dgntigincedn pmupppared Studentst-(gs losbprn84953 These

e P et Bonal FaioTe e0r HEke S5y bahitHER SAbia Shoan

elevited kemi efsexpitssion Aufsldtardaglee it AbFL achihe diftyrgegesregh dlangreatest
be anal yzed accor dj o,th ent i.nvention.to

fold SFaRott ¢ BrogHostt Sagefied o1 OB L TrasGHP eREIbEgR fpan reduced

levellOfexpRIssiBASLMBlA orbROMineAMI oA tROfIRY EhdseFitiPthe LRAQSA! fold
prognostic genes in a patient of interest are

redugctiell inah MiearepresentpdincTabi¢ Bal out cone of the patient
and, therefore, can be used for the selection of
treatnments that have favorable prognoses for the
patient. As used herein, a "favorable" prognosis is a
prognosis that is better than the prognoses of the
majority of all other available treatnents for the
patient of interest. The treatnent reginme with the
best prognosis can also be identified. 10 [01741
Treat nent sel ection can be conducted nmanual ly or
el ectronically. Reference expression profiles or gene
classifiers can be stored in a database. Prograns
capable of performng algorithns such as the
k- near est - nei ghbors or wei ghted voting al gorithnms can
be wused to conpare the peripheral blood expression
profile of a patient of interest to the database to
det erm ne which treatnment should be used for the
patient. 15 [01751 It should be understood that the
above-descri bed enbodi nrents and the follow ng
exanpl es are given by way of illustration, not
[imtation. Various changes and nodifications within
the scope of the present invention will becone
apparent to those skilled in the art fromthe present
description. EXAMPLES 20 Exanple 1. Cinical trial
and data collection Experinental Design [01761 AML
patients (13 fenmal es and 23 nal es) were excl usively of
Caucasi an descent and had a nedi an age of 45 years
(range of 19-66 years). Inclusion criteria for AM
patients included blasts in excess of 20%in the bone
mar r ow, nor phol ogi ¢ di.agnosis 25 of AM. according to
the FAB cl assification systemand flow cytonetry
anal ysis indicating positive CD33+ status.
Participation in the clinicl4trial required
concordant pathol ogi cal diagnosis of AML by both an
onsite pathol ogi st foll ow ng histol ogi cal eval uation
of bone



10

15

20

marrow aspirates. A sunmary of the cytogenetic

characteristics of the patients is presented in Table
wa 200608023300 2006/ 089233 PCT/ US2006/ 005855 TabPeTr/132006/005855

Cytogenetic characteristics of PG consented AML

patients contributing baseline sanples in

0903B1- 206- US Cyt ogeneti c Characteristic(s) PG

Consent ed =36_ or kar otype 12 (3 Co

karyoTlg)'é 1@> na'a?ra V3 aagqtﬁ %g"ﬁé’ f’gﬁjh

+8 4( 11bigeaserfeeddd me:eamgl msmgiws lgmﬁw%) 3

(8% -5q 2(699 -7 1(3% - 59 1(3% t(11;17) 1(3%

el e tpe Lt oo no NG H@lpes%ﬁ{ vlglge AL S
r iV n
o Sttt 10 BT o b LT o
Days 1 tlﬁr%ij?ﬁwloﬁ patients recei ved @@t i nuous
i nf usi onpcyi X Hbitne at [100 ng/ n2/ day375Daunor ubi ci n as
gi ven i npraygnpsly (1 bolus) on Deys 1 through 3| at

A5G/ M2, IxDRy63, gent uzunab 0Zogajgzl n (6 g/ n2)

wa auul |<:Drx.-,‘ V? over—@approximatety @ hours—as—an—| V
in ||c= On at1 AN land Gt nr ana 3 RANMCe 10 rﬂ17Q

AlL_di seRsel #rM8and :’ir\f_pﬁu'_phﬁLaJiﬁimd_samﬂ_esgAfre
shj pped owvet Xi YhP and |processed to PBMCs by a

Ficoll-gradient purification. Cell counts in whole

blood and in the isolated PBMC pellets were neasured

by hemat ol ogy anal yzers and i sol ated PBMCs were
01851 or ed [athesSGuiesiAtdthl 1382 BHAscHRS RXbdsadtt BehificalytigRe levels
[ s!arrpl es. .RNA Extraction 15 [ &?9 IﬁyIgl\IA ext%hactl on v\ggee
of expessimiaAMEFEHM Cag Eleyated feve quf@aplﬁwé@zsgnambﬁ |duk fq 1) increased
eandTB G GBS in YRL AL o Bl BLLN o BB stypes o

cellan J:ll’%lbﬁﬁ@PBM@ﬁ Vet bahe kraﬂd&ﬁptsrtba%&sﬁdvaftﬂi int AWl PIBIME's in
[ ation using m ni

I
this BRI AHEBF 1 W&&qt%bﬁgkqmﬂe rblqaﬁrm%ﬁeﬁ«@a tﬂ%ﬁﬁlﬂhwl Ritgplation

of R Ao R B ORI o Tl B At T aD e andor

linkegetoldiphst-prothssesiad exmativb loe tbukemicDdaste @syel Grenonidase cy-myb

t 01 WO 2006/ 0 923
mye{S i B PSS KA OF P8P epR ) et ML YERSiS igoss . CD34)
In a®RBGdh, By SERR PandBSptd HERIBRERighYst BSle] o@x%@ésﬁ@ﬁﬂ@[i\m PBMCs are

at undetectable or extremely low levels in purified populations of monocytes, B-cells, T-

cells, and neutrophils (data not shown) and were classified as low expressors in a healthy
volunteer observational study. Thus the majority of transcripts observed to present in
higher quantitites in AML PBMCs do not appear to be mainly due to transcriptional
activation but rather due to the presence of leukemic blasts in the circulation of AML
patients.

[0188] Conversely, disease-associated transcripts at significantly lower levels in
AML PBMCs appear to be transcripts exhibiting high levels of expression in one or more of
the normal types of cells typically isolated by cell-purification tubes (monocytes, B-cells, T-
cells, and copurifying neutrophils). For instance, eight of the top ten transcripts at lower
levels in AML PBMCs possess average levels of expression in their respective purified cell

type of greater than 50 ppm, and were classified as high expressors in a healthy volunteer

105
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RNA Aylifcation and Generation of GeneChip

Hybri di zati on Probe [01801, Labeled targets for
wW@bkiogosmaas eot i de arrays were prepared accor di NnBCT/OSH06/65855

standard | aboratory nethod. In brief, two mcrograns

of total RNA were converted to CcDNA using an

ol igo-(dT)24 prinmer containing a T7 DNA pol ynerase
obsgyvasippalestudit Thve the majomidy offtrenscipobsesvedse de psesthitin lower

Qualggng %%PEM&((X%‘B%%# éa‘?\g%gr L RLLO h}gugsol t%%xﬂsnygmq\lr%pression but
rathéd ddk it HeadeBfbaSeihragis 40 n&rﬁ'ﬂlzfﬁonofuaeg} &Qgeﬂl ¢he Bist-rich
USA). Label ed cRNA was fragnmented in

mrcqiaﬁl@#d@flamévmh@w 10 100 mM KOAc, 30 mvl MyOAC f or
35 mn at 94 Cin a final volune of 40 nL. Ten
m crograns of Iabel ed target were diluted in 1X MES
Exampi¢ 3 Twans e p spermDNA and 50 ng/ L

orf X 28 L s AL PDE L b
treath@RAEPBRIC saﬁhﬁe@bmﬁwa[‘%-@farlida&ﬁa@lséﬂ fd)%ﬁlrprgﬁﬁzs of ﬁ{é@%alred

from 1:300000 (3 ppm to 1:1000 (1000 ppm stated
AML@BMC spmplss W%m%rlomallzsd uong the|scaled frsguangy gomarhzatlon

meﬂgogit a ft{))tr%f" 0'99}a§1$c 1}%1%9!81‘6 Af%te%{e?qg 3pd'GF %o&eﬁﬁgﬁ&s leEh azlgaxnnal

freqenciiGredicd fﬂd’an&irl egoﬂuﬁ |16qﬁ)hd(de1m’técﬁa/§1 K anpio ppd) 8drossoMeE brofiles.
iiooo hung enes ﬁﬁa%netrlx Santa O ara, CA, USA)

(0199 c or dil RdIHEHTY Fransssipiprbieradduring Hhecompse Al dhayans awpgasfold

dlfféri%%fa% t@{{ﬁzg&l f)@&})}éﬁﬁ tijZ6l %%Mgﬁ%g%l\@? E)Ar%hréqék?({déérjté& 89 d V%lng the

meah k&ycl ofi @(@tasmnn in the Hayddinie dday proﬁlembytthfr @samierel oferpresdon in

th d st d
the 0 REmPRIO RGP P Ty bR riER (o el e aptl pBgyce) was
usedUs |a§&s§ he s%ﬁﬁﬁﬁﬁd:d%ﬁhé‘ Hﬁf&&c@ﬁ@éﬁﬁ&sﬂﬂ%eﬁeﬁﬁﬁ@ %fo'uiﬁg

and scanne an HP GeneArray Scanner
[019phckar §O-Pesed tlﬂqr@mf-a@amat@@k)ma‘captsompngphemd blood were 1dent1ﬁed by

T e
levelsnf eklﬁbﬁslcaﬁmdDBMC@Yroh‘ryﬂklpdirécﬁp(bs@ﬂeﬁtﬁ{bﬁt §dn@plSs (n=29) from the

%Eneratlon of f metrix Signals [0181] Array inmages

sam B‘?t%%l@s iy nysihees efffeanpgrinihet blunwclrsw PalplEerage

dlffe? @twe% %Bg ﬁ@s’c L8 P PRRICANith mge%sﬁll 48, 13 %at )
es pro e array scanner were uce

significadve afepresanged mv"@bld I8. eAl$<bthlyof8§0mmns<@i§)ts( pc&@ésséd zht&ée)st an
ersion of NASS. Using the Cene

i g pseaitop vece anl WnS WIS Gl
ina }%emeﬁ ISt @B’ s HRRE Sf 1%% 0?51‘?5 088902123, E thgsc‘c%f#ts\?é)ih?]teﬁ% mean

pr ession Pro I nNg nformati’on an
redu@;llslc@ﬂmf E@rm)oﬂ-ﬁdd er gma'ab aseg t]am«:bm&smfcthahp;dartdﬁe fifty genes

i b R LR e S B o
259 RAROGRS ExIFHAVERS Yred®) 31eV\Qe3 ROeY &%%3%515)@[%2(Q%§é£%15th6

val ues; probe intensities were summarized for each

coursecfflesieny sl th fiftyegenes \yrﬂe thei steatdst fold Slegﬁfacbn ﬁplllgggmg G therapy
ore pRGE A TR0 TR T 5 ] Sualy Ll Ve s R eany

(meaplisductis® dr fepfesblbﬁ of BBl RASEatAPWER dnhidlatddvitly respERkd h8ir
he trimed ngan to a value of 100. The "average

cellu %ff@?l%%?é)coxﬂa%@sfh% (SeaaOntotogy anetstiop andhegpercent of transcripts

val ues using the scal ed

mea?%ﬂ%@'ﬁ%g‘% o?sﬁgfeldgg??%&%net hod (Hill, et al., Genone
Biol., 2(12):research®)55. 1-0055. 13 (2001)) i n which
the average differences for 11 control cRNAs with
known abundance spi ked i nt d0ach hybri di zati on
sol ution were used to generate a gl obal calibration
curve. This calibration was then used to convert
average difference values for all transcripts to
frequency estimtes, 10 stated |n units of parts per

Y Y. Y. Y. . Y.V . Ny, o




1: 1000 (1000 ppm The dat abase processes al so
calcul ated a series of chip quality control

wapaessnsrd al |

cal cul ations in the dat abase.

Only

metr

i cs

the raw data and qual ity cont rBCT/US2006/005855
hybri di zed sanpl es

passing QC criteria were included in the anal ysis.

Exanp

le 2. D sease-associated transcripts in AM. PBMCs

1FabRUB2 IN Ui B&A-of evb feld dhanped énes betvwdenDHf 0 (Ieseliie) and

the 36 P
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aver age | i nkage

uncentered correlation simlarity netric.
si s using hierarchical
PENESripBeigmfieantiy represseds <9

Unsupervi sed ana

I
denonskabde t4 THHtS%

and gene expression 5val ues were

clustering approach with an
[ 0185]
clusterin
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Level

p <1 X 10-8 264 p<1X10-9 218
studi es a total

signif

of transcripts wth average 2-fold Significance

change in AML PBMCs p <1 X 10-3 660 p <1 X
waeod/ns9233 < 1 X 10-5 491 p < 1 X 10-6 407

i cantly higher
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treatéggg%?igzesaduetté} Y e fppelh8e bf RmiBm3RokiR1eaP 895%3n Inemajority of
treated patients. A total of thirty-one of the top 50 transcripts up-regulated following the
GO regimen were transcripts associated with normal mononuclear cell expression. Thus the
up-regulation of the TGF-beta induced protein (68kDa), thrombomodulin, putative
lymphocyte GO/G1 switch gene, and the majority of other transcripts are likely due to the
disappearance of leukemic blasts and repopulation of normal cells in the circulation, rather
than direct transcriptional effects of the chemotherapy regimen.

[0194] For a smaller number of genes, transcriptional activation or repression may be
the cause for differences in transcript levels. For instance, cytochrome P4501A1 (CYP1A1)
is induced following therapy but is not significantly associated with normal mononuclear
cell expression (i.e., CYP1A1 was not significantly repressed in AML PBMCs compared to
normal PBMCs). CYP1ALl is involved in the metabolism of daunorubicin, and
daunorubicin is a mechanism-based inactivator of CYP1A1 activity. Thus the elevation of
CYP1A1 mRNA may represent a feedback transcriptional response to the present
therapeutic regimen. Interferon-inducible proteins were also elevated during the course of

therapy (interferon-inducible protein 30, interferon-induced transmembrane protein 2), and
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expression at baseline between the four patients who eventually experienced VOD and the
thirty-two non-VOD patients, average fold differences between VOD and non-VOD patient
profiles were calculated by dividing the mean level of expression in the four baseline VOD
profiles by the mean level of expression in the 32 baseline non-VOD profiles. A Student’s
t-test (two-sample, unequal variance) was used to assess the significance of the difference in
expression between the groups.

[0198] Transcripts in baseline PBMCs significantly associated with the onset of VOD
were identified by comparing mean levels of expression in PMBCs from the VOD baseline
samples (n=4) with mean levels of expression in PBMCs from the non-VOD baseline
samples (n=32)., The numbers of transcripts exhibiting at least a 2-fold average difference
between VOD and non-VOD baseline PBMCs with increasing levels of significance are
presented in Table 16. A total of 161 transcripts possessed at least an average 2-fold
difference between the baseline VOD and non-VOD samples, and significance in a paired
Student’s t-test of less than 0.05. Of the 161 transcripts, only 3 transcripts exhibited a mean
elevated level of expression 2-fold or greater in VOD PBMCs at baseline. These and forty-
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transcripts encoded by genes with potential roles in
t he nmet aboli smor mechani sm of action of GO were
specifically interrogated as well. Levels of the MDRL
drug efflux transporter were lowin all PBMC sanpl es
and were not significantly distinct between
responders and non-responders at baseline (Figure 5).
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speclfﬂﬁi@ﬁ‘emdmtasﬁgmdynt IPﬁomhh@&léﬁllgﬂ&;ﬁméﬁlsl,r@X vbihe ieight non-
t he ults ar

resp%(gpos ed ]t:qlﬂlllg g Séqa %/ﬂ-la ?%UIM ﬂp?ﬁ?é%‘/ %< ép @pm %’g m?tHgOtthneln
1i S
/R SR SO SORIVE o RERR DA, A QYRI AuaPIadlsrplit

expredsidi/ %or thepe 36 saplepthe A gehe vzkasslﬁénxhemfore E‘ﬂ%oﬂe'cﬂaraapparent 88%
negati ve predictive value of 100% 117 WO 2006/ 089233
PCT/ US2006/ 005855 Tabl e 18. Transcripts in the
10-gene cl assifier associated with el evated PBMC
l evel s in responders (top phkifel) or non-responders
(bottom panel) prior to therapy. Top S2N Transcripts
Affymetrix
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El evated in: Rank I D Nane Cyto Band Unigene ID R 1
203739 at zinc finger protein 217 20gl13.2 Hs. 155040 R
wWQ2@808233 at peptide transporter 3 11 13.1 Hs.PGWBSH06/05855
3 204132 s at forkhead box 03A 6921 Hs. 14845 R 4
210972 x at T cell receptor al pha |ocus 14 11.2
Hs. 74647 putative chenokine receptor; GIP R 5 205220
overdll adeurdl NDsepkidivey Bf 92624 sptifidsty ofIF%D b positive predictive value of
nmetal lothionein IL, netallothionein NR 1 208581 x at
93% and 2 gegaivePredigigvaluR iy 5%p8963 x at fatty acid
desaturase 1 11gl2.2-gl13.1 Hs. 132898 NR 3 216336 x at
Tabledi9a ranisondpks in thel-gentedlagsifier aspiciptedrmiith elevated levels in
autrespuonderns Gesurhiglvcl@®9ticnid segtlafeddtinase)l of Dorgespivndeys
11 15.5 Hs. 65(ﬂ1etﬂjlodﬁbiﬂeiﬂﬂ[$ﬁ()pﬁdkﬁ%eﬁqnyage NR 5
203725 at inducible, alpha 1 31.2-p31.1 Hs. 80409 5

[ 205} Sefre ,uha:’ rmCGgenuul e—co—¢h oSt +E€S gevel U|)ed
in the future willl likely rely on F‘HQY g%@éﬂe
aslsaAEymestix BB |yt il i zeN@me | (paid- fhat er)

canbi nati ons of [sqyemédudobaticeidabl e accur at e
cl [28K430i gtat i on. |kgulackdritindsy a smal l|@R23cl asEHis2De323] he

Afffynetri x- basegaxipfssiP,! evel s of twg genes
( T%’és%ﬂy?)at met alLohBionel X 1L andiser Umk.27s462

OCOCUI tl bUI u 'eygur dateu RT1iast, WIITTCIT WeT ©
overexpressed in AML PBMCs from non 10 responders and

d ti.vel i1 t t
10206 P her Th e riseiot o EEr SN reanlal o 5
metaﬁBﬂl@érﬁlrﬁlKSfﬁJ ¥ 8@ @pm waé Fis@upslieliQo theartelntésted gro€ilds @ m the
gene classifier e net al | ot hi onein 1X/ 1L and
mdeB@FlQIiiﬁ cipisebiist in wbxng G%@ms alﬁ@wrkblﬁlasc@nmage e thesanyregignen
(FngIQEio e@a%' B?f ntcfﬂgﬂ S?L?défz, th%'Zg nS C a%gitflely de@h&‘é@r&%ﬁ u?éntlaal overall

repr ence ween respon
perfdiﬁfa\nfeﬁ&ﬁhﬂ desgenatiagifidrewith e speaall qowdhthonalndlrﬁ()y &ETEBAA, a

,a,nnot tion. The |(\)/| dual. .ex ssi on val o, (i )
sensiiyFHe é@o%pﬁpeﬁfl I reaRPESiYRE Pk Bue ook Tiandgmesatve
predﬁﬁ%’(rﬁu@@f??] @gotted to identify cutoffs for expression

ave the hi ghest sensitivity and specificity for
[020T) ass aAppgentgrerforhamm dhhmct@nsigusmflbot%ﬁhpdmgnt and Zigrne

of the ei non- onders ha cort I C
classit, ot Bt AEISRPt 0B S8 P et i D e GHBEFY SR GHBRRS of both
class#tdrd n ﬂh@%%lﬁat?orﬁ&“ tﬁ@m ifdepehdéntOamphs aZBlist&s ROTYHE 0.

possessed simlar |evels of gene 20 expression. For

these 36 sanple, the 2-gene classifier therefore

exhi bited an apparent 88% 118 WD 2006/ 089233

PCT/ US2006/ 005855 overal |l accuracy, a sensitivity of

93% a specificity of 75% a positive predictive val ue

of 93% and a negative predictive value of 75% Table

19. Transcripts in the 2-gene classifier associated

with elevated levels in responders

(serum gl ucl ocorticoid regul ated ki nase) or

non-responders 5 (netallothionein 1L,1X) prior to

therapy. Cyto Unigene Aff netrix ID Nane Band ID

serum gl ucocorticoid 201739 _at regul ated ki nase 623

Hs. 296323
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metal lothionein 1 L, 208581 x at netall ot hionein 1X

16913 Hs. 278462 [0206] This 2-gene classifier (serum
w@bkweognsi i coi d regul ated ki nase < 30 ppm PCT/US2006/005855

nmet al | ot hi onein 1X, 1L > 30 ppm) was also applied to

the 14 untested profiles fromthe independent

clinical trial in which GO plus daunorubicin conposed

t regi nen. 10 (Fiqure.10,, panel I n that
bl AL s gt G e 2 BEENPl gty Qfirers
overal | perfor Mfress@lidation gndinatestselsi fier, with
an overall prediction accuracy of 78% a sensitivity
of 100% a specificity QfosbVafidatiopositive predictive
val ue of 70% and a negative predictive value of 100%

[0207] Apparent perforngpee QhRmet eri sti csogbnbahtifier
the 10-gene and ZWW%?WW—WTW—
AGEFaSet of 36 sanples and détlial perfor mance o

Sensitivapt eri stics of both cI8¥sifiers in the evaPd%4tion
Spdcifidiy 14 i ndependent sanpl58% are |isted in Tabl7&8%420.

PdtBvaN2R064 08233 PCT/ US2QR6{ 005855 Tabl e 20. 939
ce ch?racteri stic 09f t he 2-gene and 12§(%ene

NPerfo rra(ﬁt
EPUNSIH T RY YN & 0ss-val i datidn and in a test s
Cross-validation 10 gene i;l assifier 2 gene classifier
Accuracy 78% 88% Sensiti vi¥VS86% 93% Specificity 50%
75% Positive predictive value 86% 93% Negative )
predi ctive val ue 50% 790wemedessifier 10 gene élgane plpssafier
Alc@gfe classifier Accuracyrg?8% 78% Sensitivityg%k00%
g 3%} Specificity 57%57% ;mesitive predictive bue
’0% Negative predictive value 100% 100% [ O%UQ) 11n
SP‘PﬁléCIEYnaI ysis transcripti or§§F° profiling was appPi€d to
Positied pedictive vgheral 5 bl od@%sanpl es to charact éd%oze
NesaReGréditti@naliugat t erns thadonm ght provide insi@hg s
into, or biomarkers for, AM. patients' abilities to
respond or fail to respond to a GO conbi nation
chenot herapy regi nen. The | argest percent a%e of

[0208ht i ent & this analysissrangstipsivsslayeblingwabanplied g haspbng preipheral

995, ' t her : i L I .
oo Gy By P A AR TRk DDA AU S5 s oo, o
bionfgltdrefir SAMIhpstidhet abibigiesnirtspoadl of Hiligaespond to a GO combination
backgrounds allowed us to 10 analyze the entire gr oHp
cherggthosppy toenen- eEhenaigssiireresatiee ghpatirgts iRdhis stydg possessed a normal

SN CAOEOE e WSl BT L BLERARLED b

amongtheetmbimthgydtientse Sihdrtstero geneine o3 togembiin badkgrounds alhewed us to
regardl ess of t | ecyul ar, bnormalitjes .invol ved in

anaty 15 Ertep et ioRMLcPropts Bt et R R iAo daf gyt gpe-Phsed

grouP$, VPN £SBiPEhaSlANRUY E&ScIADS REARYBHoNM hhttdtaE Hatimight be
chronmosomal abnormalities 1n AM,, it IS clear that 15

corrdatpd esthiresponse teethy G carheinativgi regimheal regardlestcefi the molqgular
abnotrr?lglitti]easl ihycﬁ{/é(d ! tgpsa}:toﬂ{p ex ditcasd! %es%ﬂle et description of expression

signatures associated with various chromosomal abnormalities in AML, it is clear that
expression of many of the individual transcripts in the hallmark signatures are not unique to
specific karyotypes. In addition, Bullinger et al. (2004) N. Engl. J. Med. 350:1605-16,

importantly demonstrated in their recent study that relatively homogeneous transcriptional

patterns correlated with overall survival were detectable in AML samples from patients

despite their diverse cytogenetic backgrounds, and these prognostic profiles segregated
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speci fic karyotypes. In addition, Bullinger et al.
(2004) N. Engl. J. Med. 350:1605-16, inportantly
waleowenssnt ed in their recent study that rel atP@UBUS2006/005855
honobgeneous transcriptional patterns correlated with
overal |l survival were detectable in AML sanples from
patients despite their diverse cytogenetic
samplECHKEh Qs Set tiéte Hfo P6QDAHASIJoE oticOint lcgte F&l@@f‘cﬁ&&ﬁo@@ssed
120 WO 2006/ 089233 PCT/ 82006/005855 sanples froma
signifigant difderenges jnpyeall surviveb good and poor out come
t egori f '
0203 e ar 1 AT By BERB RSP nRtyRPisiof ARlesihly & BRED doferaly
progﬁ@Sﬂﬂ)prNﬂSs agbcinrd edgedvekall dupvivaebdtirhthegerideralfy w transcriptional

pettcp i PeapERL Ploofidve SR ech St AV iR Cato ke o
wouﬁigfe o ﬁ\l)t Hh bh Q&hle\}ef 1n1‘fﬁl tedatesh 3 i h ‘d}@ E&Iﬁl@{na‘uon

| cat1on pat I ents who woul d or woul
chenhﬁhe&ﬁp;t reglmm Cmparfsoe off rasporader (ieniegsission) E(ndmtmere&wlder

o g RGeS EEN SR PO AR Gepyrene

gnugg basellne identified a nunber of transcripts
ignificantly altered between the groups. 10 [0210]
[0210} anscr Tanscrinte pesaent at higherHevels mvesponiingrmatipas aripgto therapy

nt R S b, A ROARE T 0 RS o,
forklasid HBR0B NI, TOSY &B@ﬂﬂob@ﬂfa%dubé@apo’ﬁ@@) (LA guteptarantagonist,
fas-i nduced apoptosis), lLI receptor antagonist,

p21/gipl aspspificaubsss of HIN-indusibls tregscyipts andbagr Bpgelatoty molecules.

al
i JRFSERH 00l A BB o T ghrs o
bothammdr;&rlpherabbibad neltse(tskoapto cpifs, Ivortwoytes and nadtrophils) and blast-

specRiAAPORIRT ke iy s berb el Ot e At ofiRles yere
elevﬁb@ Hﬁgerﬁﬁéﬁf‘ﬂfo%g &f Bﬁtle‘i’l'fsowﬁcpf?lﬁh%élj? rersfbﬁ’de@% AR GHU I TEPX03 is a

el'evated i n peripheral patients "‘who
crmuﬂ prmmoe)tqpcrreslpadd duit tsan@dﬁwa@é;durlﬁ@{%meéla@d Ercel pergival and

nas RSP sty el faring Rl 3 F R s dgppacent

stim§RA¥Rof frofferatiACihinyyi6id cell, i THe fildle thatboxd3 ﬂl%tme
dependent 20 stinulation of proliferation in nyeloid

perud@ral Sloogtpd AMhd:raﬁgnts Het uitigpedely respandogdp &4 pembination therapy
supp%gt 't}%qgr al that %9%‘[8{]%5?1%‘ lplﬁg'l:] Id’te éelfs a\{u'ﬂq;e IH!nte' @?&Il&{/%to the effects of

GO bah,e@ ﬂjérdﬂ?a’églmhﬂd pesibly other ¢Hmd)the¢ﬁhé§asvwéll bevetasfdFOX01A
sensitive to the effects of GO based, therap é é$ gi mens
are posHivplycorslajedow il suryaht MALapatignts eceidng tWq gijereut ggeimens.
XOlA
0007, SRS ERYEL KRR ShaL B fal
patlemwmm fadled to mspmd 1ptthempjr eA abmpamdoawatsaladerbeiivemdiranscripts

M R -
receﬁt?yS ?ybﬁ&?éjs ﬂi‘b&l’&tlif@bff PR ohRofme SAANEseet foltefdll fudiilalCRlevation

nation reginmen ‘and transcripts recently reported

in hcaseqdvpe dedevaleimperipboral bigpd sarapls oﬁnmwe@pmtdetsonélvlé sty was

cons Bl ST G PRS0 S por

outcSind§hel Wb o OAS IHdnRdtboMBI6Hs tldeatedy ﬂﬁ@%%iﬁcﬁﬁﬁlﬂ gfanafocytopmesm
mul ti pl e _honmeobox genes in patlents Wi t oor

and ppesiensiess e novnalr wnedioft RiReeiEselFaEtione Hlomsgbox B6
during normal granul ocytopoiesis and nonocytopoiesis,
but is normally turned off follow ng cell maturation.
Homeobox B6 121 WO 2006/ 088233 PCT/ US2006/ 005855 was
found to be dysregulated in a substantial percentage
of AML sanpl es and has been proposed to play a role
i n | eukenogenesi s.
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[0212] The present analyses also identified severa
famlies of transcripts where overexpression appears
W o00besess rel ated with failure to respond to tPEr/GR2006/005855

conmbi nation 5 regi nen and do not appear to be
correlated with overall survival. Severa
netal l othionein isoforns were el evated 1 n periphera

was iihvaddo badpiregulattd pas beiatastisherdeatdge df BML asppled ahdhdsiteen
C{)con?lnatlon regi men. Based on the nechani sm of

propgssd tgp ndpakeoganes’t i oxi dant  def enses woul d be

[OZIQEgleggﬁﬁ"g%?g@ gﬁlﬁ 3 A1 PRE ARl iﬁﬁ‘leesQ)ff tltaﬂﬁ; gts where

cted cytotoxic conjugate
overéxprdssmcgmppewe%be cantlatad withifaihure hosepomsitorthedOogombination

regnggle g&gg 3 %gapg%ar ta/hs céxa% %lvKLi uK ﬁé@h’%ﬁ%yﬂa éﬁg?rﬁl metallothionein

isof RV ERSSEOTh FetiphbraP Bl sﬁﬁg 1e§ bﬂﬁeﬁfénw Wib &8P kEleSpond to the
rem ssion |n t he cont ext of e absence or presence

GO mmbmhfecrn TS BRRLDy eBsassql almthae m@nmwef@ctwn o0 pleyated agfioxidant

208 X k.6 a
detep SIS B ol LB AP B el CRIRaPY BF BB O Birected
cytofoklc @dh!jucgrms Oftieke fihdings H@?&Ve@ BoritfasWith idse Rpoee@ by Khﬁsguen et

ﬁg}lents in the present study were 15 characterized

6p bsule dgmphoma;. I3E5D)eYErds Who Adswbifisd metallothigng@ner |
over\%\g%rggﬁ%n asstsﬂgx%lpfzggo% e{t \Qit? ?@hg}%ﬁ%ﬁ%ﬂﬁﬁ%%&&ﬁﬁ&& %f 818 absence

not speci tot transl ocati on,
or presaee pf nther drugevsstahceqiherotyperiy payqeswith lowkietnias| A2d8llothionein

The foregoing, descri t|on f t he es n i nvepti o
isof Q5PN LR 9‘?SP*|° 55 S bt Peragierrdst Pl pethsgti5:17)
chrohﬂ)ts&ﬁgﬁgalis%cg’t?orﬁlﬁh@%ﬁtﬁtﬁ ﬁoﬁ’er ofttﬁ Nght‘iEnEs ﬁﬂiﬁe Y& tsiuﬁ? webe

the precise one 20 disclosed fications and
chargetetizedi ag pessassangihsse o @nem@mtmmtymﬁorwetvhle imthetgudy

e S o RGeS fgnaton
occurfiETH JeQekai &h@&%ﬁ&%@}ﬁstv&ﬂ. cl ai ms and their
equi val ent s 0214 claim 122 WO 2006/ 089233

[0218tT1/ us2dbe /f@t@gglgg escripiiopreaf bRl Present greanitionipigviges illustration and
desc éju W, Gk 12 (%tqgtggd dﬂtocla%segi?lgés?lvg Qs Léﬁtatgmg?ﬁ]&}enﬁgn ?Dl he precise one

én1a he e conprl
discleas UMiodificad @isemsli xtamlahelvﬂrs poisﬂﬂa €omdistem rvelﬂpﬂﬁgubosd teachings or
nes of the | eukem a j eri pheral bIoog
may s SRR TR Practigg @bt  ipsiepbey i h i aptedthatpthe seope of the

inveh@od ﬁ‘?iehﬁ&ﬂ?m@tcianﬁs %H&it}{e%)eggfgg%gfs' ng each of the

expression I'evels to a corr I ng control |evel,
werherean%hdammsult of the conparison is predictive of
a clinical outcone. 2. The nethod of claim1, wherein
the one or nore prognostic genes conprise at |east a
first gene selected froma first class and a second
gene selected froma second class, 10 wherein the
first class conprises genes having hi gher expression
| evel s in peripheral blood nononuclear cells in
patients predicted to have a |l ess desirable clinica
outcone in response to the treatnment and the second
cl ass conprises genes having hi gher expression |evels
in peripheral blood nononuclear cells in patients
predicted to have a nore desirable clinical outcone
in response to the treatnent. 15 3. The net hod of
claim2, wherein the first gene is selected from Tabl e
3 and the second gene is selected from Table 4. 4.
The nmethod of claim2, wherein the first gene is
selected fromthe group consisting of zinc finger
protein 217, peptide transporter 3, forkhead box 03A,
T cel receptor al pha | ocuk2Z?and putative chenokine
recept or/ GI'P-bi ndi ng protein, and the second
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20 gene is selected fromthe group consisting of
nmetal | ot hionein, fatty acid desaturase 1,
wanehasess eri zed gene correspondi ng to Affymet PCRUSI06/005855

216336, deformed epidermal autoregulatory factor 1
and growt h arrest and DNA- damage-i nduci bl e al pha. 5.
The nmethod of claim2, wherein the first gene is serum

1. 9 lA'ﬁfé%dtfoPgﬂeglcﬁﬁg HlcBhRE o NESE rafpdnid @ SteRRent@Fadeukemnia,
is metal lonein 1X/1L. 25 6. The nethod of claim 1,

the mathedeomptibiag thd siewsadf: out cone i s devel opnent of an

hod t . .
S EYE Rroredion HEe B L P RS ao firBdliciic BRSRE Bl ikemia in
a perpher@l BloBl fmonvheul€ir Rell BEmpledeivedidog afatigmqsior co ernestment;

conprise one or nore genes selected from Table 5 or
and Table 6. 30 9. The nethod of claim8, wherein the one

R T S S ST

of wisstyinaherestlt bfihe pompediongs ptediatize ofvhelimical auiteme.

treatnent c rise zurmb ozogam Ci ce) .
oo RS ORERaR): WH e OO HOB OB IG RS CopREse &
least Frfﬁ'&egghy 16t H¥5m AMYST @hdd a8 s@&fnﬂ ﬁ@ Bsledied fr6AMN Je@bnd class,
I's a nunerical threshold A nmethod for
wherpinabié Stst nlgssecamyirises aénes hedogigher %an@emd@\@ls inyperipheral blood

net hod 0 i Sin f. [
mon s SEA BRI ATA P i A5 A A pons
to thPBEdtRBAt arldaMd §@ohdElabLatuaitisas gfﬁdéﬁ héAhg aiphpesipagsiondevels in
ene expression profile to one or nore reference
perlpgmt Bloail arpnonwrlenr oells mpatignis pradictechio hyuma matp deslplsplinical
rofile an nore reference expression
oute Flrle%p‘)% &1 t?gérgﬁglfgﬁ ession patterns of one or nore
pr gTRS tethog @fiekim D, whereirethk dimdt@eneis spleciep iomalatle Sadd the
nononucl ear cells ﬁﬂg wherein the difference or
secord ganeas selgetysklrom it gene expression profile and
th fhe | rou
8, JRE IR B URZELRORS BLFTRYEION Bkl bt o
conspthg efitinc ﬁﬁger’fh@enﬁlﬁopeml‘de dlansporteR 3, fatldead hox R8A, T cell

T NELTENE S AT R
gene [9&10REREMThe SloBh @bﬂs@stm\gh&ﬁxﬁ’ltilldﬂﬁlﬁnélﬁ lféﬁﬁhadldésaa@ruieel

nyel oi d | eukent a M.). 20 15. The nethod of any
unchafactekizédrgenp Zomrasp ?@géﬁ) A fBmectidx 113124 6336 defosred Pléldefmal

I e a_r.es t r 16.
autOIlFﬁlzla ﬁa(?g‘%&fang a%res n??%ll%% # He an?élichlggcgjﬁm
t her IRy nﬁ:ﬂ{mrdf%ﬁ&n MRS the firstgenas serunrgheocartipuid neiwilated

sel ected fromthe group consisting of an anti-CD33
kinaggrandifaisecond a@wn@mﬂﬂll@tmonean & drabi ne, a gent uzunab

0220931 GleRioddE AL JEBRSA f_jﬂ% ch@ﬁgl &tcﬁée R¥delBofinBft dtan

purine nucleoti de anal og of any one of
advegdeaivemt. 12- 16, wherein the one or nore prognostic
genes_conprise one or nore es sel ected from Tabl.e
: e

o T74b¢ Eeshod oA, IR HGROSSS RiSHDLS NEHRTOGTHT Rateate
ong §he MRHRHIVFRBMASE WheBSNER o%@'@ipfrio‘r’@plto%ﬁostm genes comprise one

or more genes selected from Table 5 or Table 6.

9. The method of claim 8, wherein the one or more prognostic genes comprise p-

selectin ligand.
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or nore genes selected fromTable 3 or Table 4. 30 19.
The nethod of claim 18, wherein the one or nore
wWEe@gngRsd c genes conprise twenty or nore genesI/US2006/005855
sel ected from Table 3 or Table 4. 124 WO 2006/ 089233
PCT/ US2006/ 005855 20. The net hod of any one of clains
12-19, wherein step (2) conprises conparing the gene
exy. €5l asthpd of hhyeoricoofitheproaling claimis whefei thedmatment
expression profiles by a k-nearest neighbor analysis
commrse&aﬁ@p@ﬁv@@b@é@saﬁgm&(&&})icpm?nma?@n thes@Yimet hod of ~ any
ONngy OfEh@inGE of %?)}ﬁne INRE BleBedifie ﬁl@ﬂﬁs, hefERt fhe! BHRERMARg
5 expression profiles represent” know or determ nabl e
contol leweldak nouteciontebresi?ld. The nmet hod of any one of clains

12-19 reLn step. (2) .conprises ¢ arin t he gene
oxi7 A g bhEpTe Bl LB auE e SPERakERf, te RS
comMLBesRps Br:of i  es, each of which represents a
different clinical outcone. 23. The nethod of claim _
22(1) shresrating gule explessienprofids fipagspesiphpiabblopd sample of a patient
havid e@%ﬁslﬁ(n}ns a ,10 different clinical outcone selected
avihg ¢ 8 éar’c'ilﬁg consisting of rem ssion to | ess than 5%
bl @3lcsmbarifithe @escetRedsivn pRofile 16 aREEr mbRatRPstice expression
rem ssion to no less than 5% blasts in response to
profildie anti-cancer therapy; and non-renission in response
to . I
of "SI g5 EHE oM R AR and e oHEer BES ifrBho AR r 286
profidos poapsisO expression prstenw wf bnser moregiregmstie genes € dwd lowkemia in
.profile representing a | eykem a-free 15 human. 25,
perippggal h&ﬁ@wr@ﬁuﬁw_ cBije 2f aitiviem Je b CHEA i SHn"?%r_é‘ﬁ?b(éﬁYjeen the
2eneCRPRELSE BrIBO LAk Be bPR ordIRRERERK BRSO piItsi ik Ehdicative of
ustng a nuclerc acid array. 26. The nethod of claim
the clibicalhec@nafcs tieppatieht. conpri ses generati ng the gene

expression.pr.of.ile fromthe peripheral blood,sanple o

neS o SRR sl 2 Mot REREERS a0 P RUKERE Bl
leuk&nﬁ?Iylﬁﬁﬂlof:ﬁ[c 1o 6kedgih oRdodyinpR&dyieNéuleatia.a | eukem a

patient, the nmethod conprising the steps of. (1 i

geher Bhe mgthed 9 slaina X3y whereinthe Feykemia is peye gygloid iﬂﬁ‘é@fﬁla
QAN@éood sanpl e derived fromthe | eukem a patient; 25

) conparing the gene expression profile to a

pl us.afhd metfodrogbay encef @xiprsa2si4whepiwhel cdinicabatbome is

representing a clinical oytcone in response to one of
measyrs} i aFgspyussfio an anff-pEncestheragiy (3) sel ecting fromthe

g 2 (% %eﬁeﬂfod.to? %ﬁﬁrﬁq@t whéreld tﬁ@%ﬁ'ﬁ?—@&nc}é@ LJI]E%&S’%% rises

pl
favora clinical outcone for the a patient
adminéssethgametoh enare npapowsls selacted fpm(thy grBO onhsstagofidnenti-CD33

..gene expressi.on profile and the qgne or nore reference
antitgiT e CAPBRGH Gr DU B St B3y CoS B 20 PO RS Bne, and a

il ¥n> e nREeeRSIHakeoenes of the | eukemia in
pyH p{e&;rﬁl1 pﬁe‘?@l kr)ll ood rmnonggl ear cells. 125 WO 2006/ 089233

PCT7.USRO081Hod58 58y orgof cthigsniat Ho avhefeir thei ame 27 magk prognastic
the one or nore prognosti en C I one or nore
BONCH SR TP ECT EF Iggm%-lsg%ﬁgcclaf%g} %%Bﬁg IaB%QA'.' The net hod
of 18! FhémethodwWieragh N 7 Wheretethe bndTBF BofY ROHASLE gegBReMprise ten
conprise ten
or morenganes selected from Table 3 or Table 4.
19. The method of claim 18, wherein the one or more prognostic genes comprise

twenty or more genes selected from Table 3 or Table 4.
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or nore genes selected from T Table 3 or Table 4. 5 30.
The nmet hod of claim?29, wherein the one or nore
wWEe@gngRsd c genes conprise twenty or nore genesI/US2006/005855
selected from Table 3 or Table 4. 31. The nethod of
any one of clainms 27-30, wherein step (2) conprises
conparing the gene expression profile to the
pl D0.aThé metHodrofhry encef @xiprsei9si N vhpreit step 62)wpnmprises comparing
k- nearest neighbor analysis or a wei ghted vq}ing
the ggpey@ERressiAn profilso the GRERPT? srierpermEsssiongyotiles by a k-nearest
: i kL : el opnent, progression
nelg%@?tabégélﬁgﬁ% %&)@Q@J{({gﬁggﬁoﬁﬁ%{he nmet hod conprising the
st 2hsThé mefhby afengpat ohgaimsgEnl, evhereds tieemepr ofdré eeference
eral. bl ood tient having

exprEHEMBR BT RRHTEIP O Separr g A BENET osi o

pr o3 i TRe kYA hy BRE 6f dIShR 120PE WikRILSiSh gzy colfprises comparing
profiles, wherein the gene expression profile and the

the geneexpresstaneproBiledp ehlsestéwp refsrnomexpession| peefilearppel gewhich

t het eﬁg{feessticcfrﬁ.cpzt t erns of one or nore diagnhostic
repreég?]&g TR SR peri pheral bl ood nononucl ear

ceb’ sThendthudestelaim e wledeledaeh efe@hcSexpréssiontprofile represents a

__between the gene expression profile and the one or .

differgat linigalequbsanee wlgstealsieqrs thagrepp pRISISHEE A ERNRIEHPR o lsps than 5%
o D5 R85 e ARSHHE 0 S0 TR0 Ry RLOBRSY pos o esons
to the enti-eancar therdpye aphhoreremiss3@ infrhgponsdt fodbe ardti-carmienth8fapy.

wherejin the leykema is AM.. 34 he .net hod of cl ai
50T B BETOCKE SBRENEPL O 121 L, MOGTeLh s Eor iy Fifaignce
expr?réé?)ﬁgfroﬁﬁﬁ %?ﬁﬁﬂ%a R8d8fdetGplds QBh PRIHIC represéMinta lehénia-free

d of claim 33, wherein the one or nore diagnhostic
humgmnes conprise one or nore genes selected from Table

8 ble 9., 36. The neth f claim3 wherein the..
oneS ol BRBER s ST EogenE S PR Blpn AT gbFuing e
gencdSPRBsioR pesttle dsibg aMudidll Ridlarray/. The nethod of claim
33, wherein the one or nore di aanostl C genes Qogrrrg{gl se
t eR6. Bhe methedrad clpdnds. whpisit Bep €l) spnpesasseeneraing His|gsne
ot 38 ho [ i r r
exprpisia a8 o G Bhe bl S8R Shno KSR AUtBAPS, Bl olB'cincer
therapypr essi on profile representing a disease-free human.
126 WD 2006/ 089233 PCT/ US2006/ 005855 ,39. An arrﬁ% for
us@’i A methad Fydekesting? Beptrenhigr a Ikemiapatient thednethpd,
--Q%% Leat conprising a substrate having a
Com%]%dr |e$§ép(%)?ﬁaddresses, each address conprising a
di ét)igentrapnph gernti exposeion phafile tiom avpeiphieral blood sampleldsdived
fr mﬁ& %gglglurajity of addresses have disposed thereon
oM g FUCIRAUCHR speci fical |y detect prognostic genes
of (ANMbmiphriRE tHeRIRBE Bkpresid HOH1TBAPNUEHGT réfRtense editession
Théﬁarlrﬂgynog .cefégi m S%Ie \l/\,he}?gi n at || east 30% of t_hﬁe‘&
profidsueashireyressmting d cligivakouienee indespooset aneef ephurplityhddreatments;
dthat can specifically detect prognostic genes of AM
i n peripheral blood nononuclear cells. 41. The array

of (P|saliedtiddromiiag 8]'uﬁ_11ﬂ§1 of BésineHs WtRhintdhe whlidl lasiatfivahble
addr esses have di sposed thereon probes, that can

1
clinieg) swsfopmedpr thedeitleria prlisghbased en gearogupsrisain step (2),
PeLLBRE @k gegxl: 9}8)%%‘?1%%%%?1& 158 deSr more reference expression

profiles comprise expression patterns of one or more prognostic genes of the leukemia in

an

peripheral blood mononuclear cells.
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42. The array of any one of clains 39-41, wherein the

prognostic genes are selected from Tables 3, 4, 5 or
W®20048892The array of any one of clains 39-41, REUSI0N6/005855

the probe is a nucleic acid probe. 15 44. The array

of any one of clains 39-41, wherein the probe is an

anti body probe. 45. An array for use in a nethod for

di @§ndbe sedfodiiclaimgys wdicrein the oub st marepiogudstig ganes comprise

lurality of addres a ddress conprising a

one i 8ot s Qe F Rl TREPRERS Cherein ot | oact 15%

of 20hehphstidd dfclfin 2] dmersethe day 6r HosdPRDeHodtid @R tomprise ten

probes that can specifically detect diagnostic genes
or mafe gavies felegied fipmekable podebleBnonucl ear cel l's. 20 46.

Thgya [ - ej 9% of .

ol P aE o R, AP 0B of SRR Bl bl comprise
twerthat moangare s¢lédtedirbm Thbied vr Tatdgnosti ¢ genes of AML

i n_pe her al | ood nonucl ear cells. 47, The array .
of 381 Ahhiuesiod gfdmngione af clpEat - Kpophsrein EPSELGORBESGS emparing
he @AdeERTRINAGL: €IRPOREMiY BEfAARIOBRS: -
egge%eci [ ca(l) I g%deet ect di agn%sfﬁlrec gengs 0 SIBAIKI\]/?{%@}%%yak nearest
neighbori qphkysslor adEeighteddotimgrdgarchmar cel |s. 48. The array
of ,any, one of. cl.ai ns. 45-47 . wherein the diagnostic
gero A PEbof oS BT lE e dksuiones. BRI Rtany
prog@dioffor Eledinteht, b3 adduke WL tRd MethBE c&vhghﬁng $hedstdpairei ¢
acid probe. 50. The array of any one of clains 45-47,
whébedenerating pgereeipsesaionpnefile Sipyn p perirheral dtpogisample of a patient
. - r.eadabl e nmedi um conprising a
hav1§§§%ﬁéﬁ{ey{1g,ﬁ%@ded expression profile conprising a
pl (@)adohipsriaf tith @int akprgssicRAAlE t0X0RE 68 HloddireSdreial ékpression
wherein each of the plurality 127 WO 2006/ 089233 -
profiesT/ US2006/ 005855  of di gitally-encoded expression
Si . ' . r t] '
ot “hetein BB BEeRi eI ARG drirk T B33k
profiifemmyaise dlie ©girdssioh Pattérhe of angurtnesre déptadiicegenedo e ddfukemia in
.¢laim 51, wherejn the prognosti.c e is selected
perife gt Dioagi manaplear elig,dng Wapran therdlEeieatin ok S ek cpRbyeen the
gend BkdiSoRpréiiaafd b ondlee ﬁﬁir@retfé}@nééaéxkif‘esﬁgﬂ PETRAL S iddi€ative of
expressi on of the prognostic gene of AML in a
the presengh ebsancd|asodrensecteyelopmente progrestion, orpdfectivinen efftreatment
f,[hkgo Qr. dtglt erm nabl e clinical outconme. 54. The
otthg %%%Flé?l-nr RBY medi um of claim 51, wherein the
di g8t Tht MreetEatRthimSDHBSRIDMe MuRbiniLisOVP! | ses at
| east ten digitally-encoded expression signals. 10 55.
A ébmphe gyeiho%acﬁglﬂn@ SFewheneicibapne of mgrexdiagnostic genes comprise
o] - gq%j ion profile conprising a
Oneg]{rg?{aelaée%s %?&C I gi ?Igl)&l%-ﬁﬁcoded expression signals,
wha$ eThe areivdaif clai@ 33| wheideir e 08¢ otingtd dibinosaneawsdomprise

|
expressi on eieifc?nal S congri ses a val ue representing the
one erappregenghsercled frm dghisd orclahin® of AML in a

pess PhGL ﬁletlﬁ)lgggglaﬁm n%lar%?{ t(l;.F ght o%@’gre Vé}ﬁggneolstr%c gones comprise ten

conput er-rea e mediumo aim
or mdieagpnes alectgbftemiTablels sel ected from Table 7. 57. The

copput.er-readahl e. i um of ¢l ai m 55, erein the .
va e&ﬁﬁﬁlﬁﬂ?gﬁgﬁefﬁgi #hprusEe Bh° oY MorRsIaeSgHo gties comprise ten

or mOR BN seiddied Rord T8I PHELAe §! 00d nononucl ear cel | of
an ~ AML-free human. 58. The conputer-readabl e nmedi um

of 3&| hemBhodwiielaim 32t whendinghe ah¢ gr marsod fegenc@ @xpression profiles
on profil.e conprises

- |
com G e Bl R R erBing Bt human
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59. A kit for prognosis of AM,, the kit conprising: a)

one or nore probes that can specifically detect
w@e@gngess c genes of AML in peripheral blood PCT/US2006/005855

nononucl ear cells; and b) one or nore controls, each

representing a reference expression |level of a

prognosti c gene detectable by the one or nore probes.

25380 AnTnmykot usefin e Inzitino by pmidmtia'g r dihapowgnos fdrcan AML

|
patiqhf EOTpEsing AHETAS ovIRA PIORHE 96 40CEmps: Fich Agdred cophasing o
d1st1ﬁét FBEdRSREE hetddal wﬁél*@m A DG fS% akine ﬂ@ﬁaﬁféﬁ of addresses have
di agnostic %enes 0 i n peripheral

dlSpmddhfuwremo @seﬂhatscanép@plﬁqallyomecbprOﬁmsélccg@msrQf | AMLeig phripheral
blooiSRL.Esel a reference expression |evel of a
Odlr?gg(f %g 30 detectable by the one or nore

pr abeThe btay a_flﬁalkn 89,6hegdia afmebsk 30%6f t@E BlurdlRy of addresses have
dispgsl;e%%ﬂeorgérll I():ro eesntigt c%;lespgcelflicea(iltyeddetefc{ grrg)]g;lrgs%lcegeZes oflAzl\S/IL in peripheral
blood mononuclear cells.

41. The array of claim 39, wherein at least 50% of the plurality of addresses have
disposed thereon probes that can specifically detect prognostic genes of AML in peripheral
blood mononuclear cells.

42. The array of any one of claims 39-41, wherein the prognostic genes are selected
from Tables 3, 4, 5 or 6.

43. The array of any one of claims 39-41, wherein the probe is a nucleic acid probe.

44. The array of any one of claims 39-41, wherein the probe is an antibody probe.

45. An array for use in a method for diagnosis of AML comprising a substrate
having a plurality of addresses, each address comprising a distinct probe disposed thereon,
wherein at least 15% of the plurality of addresses have disposed thereon probes that can
specifically detect diagnostic genes of AML in peripheral blood mononuclear cells.

46. The array of claim 45, wherein at least 30% of the plurality of addresses have
disposed thereon probes that can specifically detect diagnostic genes of AML in peripheral
blood mononuclear cells.

47. The array of claim 45, wherein at least 50% of the plurality of addresses have
disposed thereon probes that can specifically detect diagnostic genes of AML in peripheral
blood mononuclear cells.

48. The array of any one of claims 45-47, wherein the diagnostic genes are selected
from Table 7. .

49. The array of any one of claims 45-47, wherein the probe is a nucleic acid probe.

50. The array of any one of claims 45-47, wherein the probe is an antibody probe.

51. A computer-readable medium comprising a digitally-encoded expression profile

comprising a plurality of digitally-encoded expression signals, wherein each of the plurality
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of digitally-encoded expression signals comprises a value representing the expression of a
prognostic gene of AML in a peripheral blood mononuclear cell.

52. The computer-readable medium of claim 51, wherein the prognostic gene is
selected from Tables 3, 4, 5 or 6.

53. The computer-readable medium of claim 51, wherein the value represents the
expression of the prognostic gene of AML in a peripheral blood mononuclear cell of a
patient with a known or determinable clinical outcome.

54. The computer-readable medium of claim 51, wherein the digitally-encoded
expression profile comprises at least ten digitally-encoded expression signals.

55. A computer-readable medium comprising a digitally-encoded expression profile
comprising a plurality of digitally-encoded expression signals, wherein each of the plurality
of digitally-encoded expression signals comprises a value representing the expression of a
diagnostic gene of AML in a peripheral blood mononuclear cell.

56. The computer-readable medium of claim 55, wherein the diagnostic gene is
selected from Table 7.

57. The computer-readable medium of claim 55, wherein the value represents the
expression of the diagnostic gene of AML in a peripheral blood mononuclear cell of an
AML-free human.

58. The computer-readable medium of claim 55, wherein the digitally-encoded
expression profile comprises at least ten digitally-encoded expression signals.

59. A kit for prognosis of AML, the kit comprising: a) one or more probes that can
specifically detect prognostic genes of AML in peripheral blood mononuclear cells; and b)
one or more controls, each representing a reference expression level of a prognostic gene
detectable by the one or more probes.

60. The kit of claim 59, wherein the prognostic genes are selected from Tables 3, 4,
5or6.

61. A kit for diagnosis of AML, the kit comprising: a) one or more probes that can
specifically detect diagnostic genes of AML in peripheral blood mononuclear cells; and b)
one or more controls, each representing a reference expression level of a prognostic gene
detectable by the one or more probes.

62. The kit of claim 61, wherein the diagnostic genes are selected from Table 7.

128



