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detecti ng aut oanti bodi es and autoanti body patterns in
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denonstrated herein, epitopes corresponding to
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di scordant differences in their binding activities
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consequence, autoanti body detection "with whole
proteins or fragnents thereof (i.e., conposites of
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frequency in both normal sanples and cancer sanpl es.
In this instance, the first epitope would be
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di stinction. In one enbodinent, the known cl ass

distinction is a lung cancer class di stinction between

an SCLC class and an NSCLC class. [0012] Sorting

epi topes by the degree to which their autoanti body

bi nding activity in sanples3 correlates with a class

di stinction and determ ning the significance of the

correlation can be carried out by nei ghborhood

analysis (e.g., enploying a signal to noise routine, a

Pearson correlation routine, or a Euclidean distance

routine) that conprises defining an idealized

autoantlbody blndlng act|V|ty pattern, mherein t he



[0014] wherein g is the autoanti body binding activity
value for an epitope; c is the class distinction,
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classifications fromtwo or nore sanples, conpri sing
clustering sanples by autoantibody binding activities
to produce putative classeg; and det erm ni ng whet her
the putative classes are vdlid by carrying out class
predi cti on based on putative classes and assessing
whet her the class predictions have a high prediction
strength. The clustering of the sanples can be
performed, for exanple, according to a self
organi zing map. The self organizing map is forned of a
plurallty of hbdes N, and the map clusters t he
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[0024] wherein i=nunber of iterations, N=the node of
the self organizing map, i=learning rate, P=the
wa@ aiwpeet73mor ki ng vector, d=di stance, Np =node PEEHUS1086/006431
mapped nearest to P, and f; (N) is the position of N
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cl c rising assessing the sanple for
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of autoanti body binding activity of the sanple with
[0021] TeSipBtiont @sddﬁ@&mﬁé‘ssééﬁn@fﬁ&?&f det@rnmngg%{ggt%& (8 for ar informative

epitope to P %{ gsqﬁgggés%ggﬁg%%% €, cgmbrlsmgfdg ?rﬁé@&'}a#a@é%%@t@gﬁne of the

classes aneimofeminfornpative gplifqu;sn ghareis d&rgrhagnidotealf aauwh voteaisp@tdls on the
autoantlﬂ)d’dis}l |bMHiﬂg‘ %tmtyﬂ?%e‘%ﬁﬁ@%ﬁ%tbﬁ@%d%%ﬁ GHghg o@c&féﬂa‘:ﬁl}n of the

oti ng schenme; assessin
autoantn%ogx,bingmg galwgl\'j%r tgﬁﬁ?lﬁaﬂvm'bﬁ:l dﬁancge@ i mq\ytep@}ayé)p spramed to
determingrifee wippind @gme, t o t hereby obtain an aut oanti body
bi nding activity value for each epitope; using the

[0022] V@@ﬁ&therkémbbélm%ttohth@ phRLAMEiod & d rﬂgthéc?i%?g&ert?lmng a plurality of

classmcag fS %19 g he sanp | e conprising

Qo ERT B8 9‘°feo%aﬁlﬂ’leﬁg°°5'ef'm Yuyptesipg sw'@%hvmu@aﬂw?oﬂh@ndmg
activitiesrie pretiycetpotativessiaslys; elnd @aterrmamglva@mef the plittidi;clad4s are valid by
carrying BlEtQ}éber@&ict%ﬂ bgé’édmr‘ltputa'tl\yédélcr’% dé}{a aggesg Hg wﬁétﬁg'r%g (I(:ﬁacsas‘tpl'e%lctlons

routines
have a hwE PERlsEIRISR0t-a g %Vssff%m%\iaféh%@zﬂ*qswe@ bpeerésmed, Tdiexample,
accordingrist dhsetf ocganizing mzar Tl'heedelf@tﬂan”diﬁg ﬁ@pﬁ; erﬁ%W a bty of Nodes, N, and
th e
e map Elﬁfi%rg gﬁ%tﬁor@ﬁé&gg n% 0 a co t|ve ggrtn (9? §3’u§| cgmgtalv%kgar)r/nng
routine i he conputer system and then subj ected to the above
steps. The nethods further conprise performng cross-

[0023] wvaN)Gat+-oON, tijterwgel . The cross-validation of the
nodel involves elimnating or withholding a sanple

orer L RO T B VLRSS, S0 D
subject \A@rlqmgfpfztyn, Adiskhncholpt=nbdecthatlis maprat @darsstnpp £5nd&nu) lklfhlergbgsmon of
Nati. Té Jiké%erir?nr rféﬁrﬁfe%h@} ihd ?Etb% JRGR e GlidiR1s Fegls ﬂ)ggwlgi%g the welghhted voting

h e into a w nning
scheme G SRS b OERF R N HLPTAtoPt PgicimsbePriafed on
samples.e| i m nat ed sanpl e to autoantibody binding activity

val ues of the cross-validation nodel; and deternining

[0025] Tfhe Iﬂfv@rﬁjdoﬁ Eis@ Ber%tlrfsqg thhgfi fdr ngﬁé%lﬂgé Qg’nﬁ!e alaetf {roni;] an ingjyiplual

into a m nat ed np base 035-PVa
oac a&‘i 8%'BFPrFI”8 é‘fﬁeaﬂ Gihe F?fép'%for ﬁﬁ'tmwy@wﬁpg activithfer atdeasbefts
epitope; ar@nusingret rhedel lpdihyitt Seeifhitéd \tblthWQ:herﬁéltcla%Hiym@ lﬂﬁé)s%ﬂ{plk;a%@)functlon
of [ V, S exhibit an
o ) e RS ek B8 17 7 e itiebant  bocly
bi ndi ng activity values of the vectors, and/or
rescaling the values. The nethod further conpri ses
provi ding an output indicating the clusters (e.g.,
formed working clusters). [0027] The invention al so
enconpasses a nethod for ascertaining at |east one
previ ously unknown cl ass &e.g., a cancer class) into
whi ch at | east one sanple to be tested is classified,
wherein the sanple is obtained froman individual.
The nmet hod conpri ses obtai ni ng autoanti body bi ndi ng
activity values for a plurality of epitopes fromtwo
or nore sanples; formng respective vectors of the
sanpl es, each vector being a series of autoantibody
b|nd|ng act|V|ty values |nd|cat|ve of autoantlbody

into

. o o



N, and clusters the vectors according to a conpetitive
| earning routine. The conpetitive learning routine
wo 200600028] f+1 (N)=f (N)+z(d(N, Np),!)(P-f=; (PI/US2006D06431
2006/ 091734 PCT/ US2006/ 006431 [0029] wherein i=numnber
[0026] The pregdnbihiedBsn al%ﬁdﬁ@m@ eemethod, 'é% $&lube We&%ﬂip&ﬂeﬂgjs@ﬁpfor

Ki
classig POV oI RN el T TS R PGy agnocei it by o
weighted yotiigpchiemet dseegsing ithtei sarpleffor atcabtibiody I@Imctl\]‘ tydor at least one

epitope, 't@fﬁ@l‘%ﬁ& S’cﬂalﬁ"laﬁ Qut&(n@yéﬂ%dlﬁ\? g@tgg@%;d;&& éa@? E&t%ﬁé REink R model

it wit 3 B e Yot g e BB B o PASORBLHitooPIRORIS ag avoantiody
binding ghéivigrafitheisagplt kethe oode) tatthem’mytobtaatﬂcﬂmnufmdﬁad)and prioviding gn output
lﬂdlCﬁtIOﬁ%F ¥ bl'é%lffc‘a"tfona'?hﬁl%hﬁr%e ?or‘fﬂet\bb Q‘nté’ﬂl \%ﬁrfg &hé‘hé Qﬁ’g rﬂe‘?gﬁbtt)rﬁgé%

termnin I's an i nfornmat
a“a'yS'SlafP e reHBEaP e meWH%C%Petterr@a'eP QViosipes veeer hat repregeig 4l series
of autoahitbodpbisding autitily Nelued for thieariiés. OPE veGors ERtreddiied 89 tHe@oMButer

system, 'aﬂf t‘%mb e\éﬁd td th abo@é s{éﬁg ' AR 'ﬁﬁ'gondtsher r COW#)FIEGﬁ%%C ol{/n\é/lﬁg Cross-

validatiog gf % 5@§e* a'ﬁbﬁ q&@%d/a|'ci@t'@‘c@fémmme@nvm\ﬁs eimipglingler withhelstingreg
sample Gs2b @ MRIIADE@hodaISuditRSCwéigiast vdiRg Ruhel Blildil 8%foss-validation model for

cIassnfylrgq;\ﬁlgwbﬁt Ciheo u’mr%?ngs%léﬁgl{ In ailln?jtnc.g%m? &@o%?ﬁ@ﬂégﬁr&%@g&%ﬁé %%e
ehmmatg&ﬁw&e@o aainping c@aﬁ’p\{ eanpafinggthé pyteantipddybinding activitpealesd of the
ellmlnatéoCSaHﬁ% tﬂB\ﬁB‘arﬁW&ﬂ%&@m@ %&tivﬁ@@(ue@'oﬂﬂb Bﬁs@%hhé(tloh Ynod@lsgfh@

es_acro
determiny e eelp Shoaine Wik Wir b ﬁ*ﬂﬁﬁ&%@?@ﬂp'w% o the oross-
validatiop wode icthesificatiandhé the etlmtnesti sarsplelofte athaddear fuftijer comprise filtering
out any éd’t‘ééﬁﬁmy b &i n&ﬁ’ét&/l@%ﬁjes [nqgég%lmpllé"th& ?hl?l[]?f) gélgﬁtﬂ:‘ént cﬁ'llaj@re

i ¥ |on row‘? a d for | a set
norma ‘Zi”ﬁ g dy Rig %?fé!g'tvwakvmf BRSO F"Efit’)%we%?'ﬁ'@ﬂaﬂgva'ues The
method ﬁudherwombrsss prodting an owpLa trdicatirighhesclgsters @.dli forivied @loHang clusters).
between sanples, conprising the steps of: (a)

[0027] ﬁ?‘etlﬁ\femldﬂx' 5% eﬂéﬁn%@éés%qqé/th@ fBrd%seéh | af |e ét%ﬁﬁ%%(noeﬁly unknown

t
o o BLSEE a)  Beh P ey B S
sample i bbteiped fopesn individual.t Tre rpéthﬂdaiohipysdéfob%[mrb(aﬂfb‘énﬁb'ﬁﬂﬁlb'lndﬁg\/&tlvity
values fo?létpﬂl?é?ﬂiy' C}PQH%P%I fﬂ)‘fjri 18 o ?fﬁtoFeV a#np%§ fbrﬁw @E}‘n%n gtﬁleQ/ectérﬁ of e 1T

from
Samp'esc?ﬂsg t/%ﬁiog bgipg ewteé ﬁé@ﬂ?ﬁé‘@ da@mélaa@rptwww idicatye of autoantibody

binding a&diifiegiir 4 &Srebuating €aMpI& |2t asivg 4 Huﬁerﬁmba&ﬁlné“gﬁciu'pm@k/é&&s of the

I f ff {
samples Qﬁéhvvﬁ%r\}?&&%d%gtlvg of g%llﬂ%ﬁ%&f{tlb?d }éq ér}grﬁcﬁ\fltll,?a a\r/a,]%lfslt]eé?d tpgleéher
(e.g., US'&@P pef %ﬁamﬂmguf@apé torfggeerking elvsters. e verkind glusiera defining at least one

prevnousIM‘luﬁRrﬁiwﬁ c&sf | ﬂ}%:pﬁiwoﬂél u%b&@élg& lb?éﬁldélgd W&s‘ﬂ%"’tﬁé Re@¥ds for the
acti vi

welghtec}3 voan %cg?rp%ﬂes ti,eg%giermoﬁf&faﬁglt QFH%[]JIZI@){B%OC@ @gng(gofaqogﬁ%v ofNedes,

N, and clystetstthepfectorsfagearding tpe mpiptiipe Barnjrg038ihe.| Theecopetitize teathing

routine i€Mbodi ment, a pattern recognition algorithmis used to
identify a set of informative epitopes using

i b act|V|t|es for a plurality of

[0028] &3(’9) Eé\g ﬁ?‘?{)oéﬂd{m(g fy of sanples for each of two or
nore classes. The pattern recognition algorithm
recogni zes clusters of autoantibody binding
activities that can be used to distinguish classes
anong the sanples. In a preferred enbodi nent, the
pattern recognition algorithmis used to validate the
resulting patterns. In a preferred enbodi nent, a
neural network pattern recggnition algorithmis used.
I'n anot her preferred enbodinent, a support vector
machi ne algorithmis used for pattern recognition.
When a small nunber of sanples are used, a support
vector machine algorithmis preferably used. Training
may be done using sanples fromany class that is to
be di stinguished, e.g., cancer sanples or contro
sanples. 7 WO 2006/ 091734 PCT/ US2006/ 006431



[0034] The invention also pertains to a conputer
apparatus for classifying a sanple into a cl ass,

wob@se91134 he sanple i s obtained from an indi vi BCEUS2006/006431
wherein the apparatus conprises: a source of

[0029] @Her&‘ﬁ‘?tnhr?mggr of {?erél%h@%—ﬁm%t éé %f%hé’é’"e J%gﬁis a{ng%ﬂ? %%P\'inﬁ?raté P=the

0cessor “Foutine execut e
subject \wmm eatar.oi=dielargev Ny Trivde Hat lemwp%wreét tadh ﬁrgi (M4 Isvhhe gpsition of
Nati values fromthe source, the processor routine
determ ning cl assification of the sanple by conparing

[0030] ilgee Yaez'n n?naa éol bOd g'ﬁnﬂ%otlagor nfctﬁéa\éfntaéhe r}L]J{near of w{? rmatlve eﬁltolir)ées useful
for a partﬁul@ claat mredlﬁlorl eﬁfwnethnvoweg detemrmmmgahhd corfqlailplm pfrﬁytoantlbody

binding a?eﬁm?/l f&san e@l?&be&nh @%Ia@é@nstﬁu@tﬁfﬁ”ﬁﬂcb’deté’ﬁrﬁwhb Fhd &pitbftas an lnformatlve
I OVI d?% an .i ndi catj on

eptope.dn g Fp e e etp vl e o PP R BT o B e grie
determirezd Weebagihfoerdativeti.erey hedhesignificast pretative e, it mey bé pomidredavith other
mformatQQEBl%Qs érﬁﬁgg@fntah&'ﬂdaﬂkeg\gﬁﬂ 4 W@’biﬂ@@v&tnﬁ?béﬁbﬁg nRABIRs @8scrifsd
escri bed herein. The output assenbly conprises a

haemﬁﬂP@ﬁ?%?'ﬁP”the classification. [0035] Yet another

enbodi ment is a conputer apparatus for constructing a
[0031] Imomhe lembodimentabs ki augrage antibedgbindingeacteityt-SEM)dortdeo or more
epitopes a%ﬁ:tsg gam;‘ﬂ@secgf%'ﬁ&t Ele% @Ma?édQ§ th‘é%'géﬁ 'a§(§§g@ar§i9&&&%ﬁ1dﬂ actlwty

tors for autoant %ﬂ bi nd |n %IVIt val%g
(+SEM) faphegpo H'HT"%fe%ﬁ?B?se%"“!féls BIFHE ARSIt o P B bethogd analysis
using a fiMoesided Stualest tHsst is gonesto fieniife mfoorhativa epitopes.body bi ndi ng
activity values for the sanples; a processor routine

[0032] %Q lé‘n%gdlmgntathe ﬂbﬁtlgﬁﬁroﬂg&caerﬁét%d foplgfiﬁ ﬁ‘@ ats%t ﬁf%‘f&i'n\éﬁve

t oant ndl n activit es of
epltopes\}@(\‘( 8 P's&tO?fr“B?Hth'“g §6WF'§% thay ??éreBPed”e@%&ﬁs P@tﬂcf Qfebetween
samples¢ledn@griging thegtape bie (e Bétergniigquesantiiuidy oinaisg adtiyitieefot dnplurality of

epitopessiﬁl ?B‘u?ah%? gg'nﬁ& f{){l%gr% Igfﬁ\;vg g‘ﬂ‘h&g Q%X?eg V&B? hé]\qlfyﬁ'ngtciu\é eryof ]gpltopes
from thetqlwal;tmf@glg}p@s wiaigh} hayp égtowlbgﬁy Rindioragtivitiens S@mpk_eg o(,tag Pape class
from thesmhﬁmsof s&hﬂe@ma*éatm@scmswns 6%&6&5 hb%@ut&ﬂﬁtlbad)f bihdii®J activities that

correlat% WIH‘P? c‘ﬁﬁs J‘) s?nctlon Q%tween sa%]lzj)fé? ﬁf (?19 nt cla§s%r ?rgr%%?eogllgalgy&flsgr%ples

oan
and (c) @éqrqugyvhethgt tb@gortehatlgn is ahpriger lha;agxpgg(thql by qhaacpe whereln a cluster of

epltopeé Hb‘%ing BhtBerﬁ&iy H{H@Jﬂl@ GBtivities th@t R Withe olasS Qi cBsh hérelshéngly
aut oant i body bi ndi ng

than exqgeiph By Pipnghradeet TR BANG P %ekenbl y can’ be. a

graphi cal representation. [0036] The invention also
[0033] |nechrefgered emiagimsnt, @ Paiigyp eacegnition Rlgerithmrisstsed & ijendifyza sebefel
informatv@ %plfdp@éi §é|rf@/éuﬂﬂntﬂ;ody bifdsd acﬂﬂﬁes&éﬂmﬁltﬁaﬁtgof%ntapﬁ§ tn@fblurality of

on aut

samples ft‘?e\?“ PV""B &t ‘P%@r‘f%sseés? %‘bﬁ’ﬁ e accxgn?%ﬂ%ormreag@@*%f gHSters of
autoantiperytb@wing rae’m/ajlgmth'ei @n baluggsktb distingaistl clesses amogy harph@es. Ina
preferre& quggdlmgrh ethé M@Fﬁtrb&@m%rﬁé?gdn ?‘rﬂ%@éﬂ 19 v%gﬁ@tﬁ@reglﬁﬁggglt(ﬁns Ina

uter assenbly for classi a_sa
preferred plgggdlmgmee} ngural r@q{\gorg gﬁtﬁﬂr%repggngsrﬂ aligﬂrglam fsrL@ﬁg alf another preferred
embodirhérd avdugpiat vectohadine aldoethmdspsedesr patiare Pdabynition O Mieh & eMalh
4
number %Pé‘é'}rﬁ)?es%f'e L?sr%g %@E%Mgtaphgmwﬁ% Xg%ﬁﬁwtn é Br)éera%ll))dJ%gd o'f‘rﬁ“ﬂs may be
done usjpg éer@e'%imm eBiLase et s tq hecdistipauished. egit @aﬁﬁnsaraays &ioeBdhg
samplesacti vity values fromthe source, the processor
routi ne determ ning classification of the sanple by
conparing the autoanti body binding activity val ues of
the sanmple to a nodel built with a weighted voting
schene; and an out put assenbly coupled to the
di gital processor, for provi/ding an indication of the
classification of the sanple. The invention al so
i ncl udes a machi ne readabl e conputer assenbly for
constructing a nodel for classifying at |east one
sanple to be tested, wherein the conputer assenbly
conprises a source of vectors for autoantibody
b|nd|ng act|V|ty values fromtwo or nore sanples
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voting schenme. [0038] The invention also includes a
machi ne readabl e conputer assenbly for classifying a

W@ 200p/021734 nt 0 a cl ass, conprising a processor POUUSI006/006431
executed by a digital processor, wherein the processor

[0034] Wﬁ&h%ﬁlﬂordﬁ&cﬁ;ﬁdﬂameﬁ) &éo?rﬁ)ﬁtef' hpakdtTordiastiffhg %%@PJP% iftY a class,

ut o ctivities of
wnerin SIS0 SO il Pt i sorce o
autoantlbmiylbmdm aplavity ealues obte alhpls lrauiodebsoo tglting diecuistebyod digital

process&a&&gl%a td @6 the élﬁ@an‘%&? rblntiﬂ&b&ﬂﬁg/ Vel %th‘fﬁgnleetﬁe processor

In one enb | nventl on | nc
routine ‘L‘r‘gﬁ”ﬁe gaPSﬂi’é:lagqqﬂfmeﬁamaletby éﬂf“?ﬁ!j’ﬁg tfﬁagpalpt@pdyélﬂndmg activity values
of the sanptki toiachrale! thiliiihg: eeighitesioatig, schamgpor spattgrabdoghition dgodithm and

training %ﬂpé Cadd MUEﬁ?J?aésQrﬂbly 'cgbﬁ'éd to %St?gﬁél' rﬂgceF?oll’ tf?rap%\) a?r%déﬁ indication

bi ndi ng act |
of the clagsifigaiige of tﬂ%??{@P'% El?r?i!ﬂﬁ’?\é? btﬂlgw@] a yeiphted yating schampedsglesetyed
herein, oratpamgn sh@iton a@omﬁmlahytréigmg bemses Rs Gestciied herefl. TBABEput

assemblg a'ﬁérlsgsc‘ao%s&#ﬂgftﬂl]eo as?&ma% aut oant i body bi ndi ng

e L h respect to that of the
and usi ng the di sease class, determning a
[0035] Y?téa?th%’rﬁm%fﬂlgwnt DA SOTRE APRARtERIOT eAnSiusting arepd) fpr elbssifying at
least onélsamgoiBibe Gestyd, Rheétein thelappdrhias céhhRBEOS surdef of dttors for autoantlbody
binding é%& g\bﬁﬂgﬂrom%rogé{z)ﬁeasa%ifgglbglorf'ﬁ%r(])g( tﬁttvl\}]c? orléﬂf%{a \éll gs(%? the vectors being
a series gf AuiRERtitogy aydlbg ﬁ‘alvlivglabzef fovihepamples; atpracesssr rogtire executed by a

digital prﬁ@s&@p@)uplaﬂld) r’éééleégh@atﬁ&ﬁfﬁwdﬁ bmHﬁQ v des oMthd Pectbrs from the

S AT TR RN TR N
autoantizagly binding Beittipy \#Eluedi ang canstriiating theafiodehethsaapmptios ofint nelevant
epltopesrtﬁ%ﬂlﬁﬁ{g at\ﬁ’eli voﬁﬂ &h&némﬁ%laﬁpé?&gs gérﬂ‘gt'ﬂ%? in@@%@é filter, coupled

&]e di a n03|s e i ndivid
vetweer i tefhe i NP GESoRROT (GULE 2 SO P o 42 A ieAy b aciiy
values iredf $ampiectpateixhibit ey ngjgdiesntghadet @ doeratlizer, chuplea sethe files Sor
sSSP I R B B L )
represendidivi dual subjected to the drug; assessing the

sanpl e for autoantibody binding activity for at |east
[0036] Treenepiidnogie®; incinids & somguter apmeadiatlis fobeconstructing ahmadémir ghésifging at
least oné’ %H&o $E MR, w@rﬂﬁ $einddBg M&@d §ﬁ%h§1tlb%%ln% Q@ﬁy ggtterns

di sease 1 nclu eval uat1 ng oant
esfab“shsfi HH?%Q thecseef 8 patiemn rﬁﬁ@n@mﬂg@ﬂm ARFATHRERMPIPSt hat of
the nodel. Yet another application is a nethod of
[0037] Tetimmeniian aky invoredie maetiind mababiedumbutbedseapisly fobclssifying a sample

into a clé%lé‘ %\%Fe)ﬁphg sﬁ‘l-u @? %u bHﬁ@& fror 3R Hdﬁ/%ﬁﬂo\pﬁe% p}h@%ﬂ%f)lﬁ%%&ﬂbly

romth assessi n
compnsegtﬁ BHE IOBWnt'TﬂdM Bi”ﬁ'@g a?f*t"watuys pighe %ﬁ”mﬁlfé aProcesper routine
executedipi 4 digite] pracedsorstongedtoTBERk tiitLautdantiod biadiMG hditityaiues from the

h
source, HE oRS B EE e s B 9o BTt RlPal b Fdrargeoey
binding qgflwty H@Iug%qfﬁ]e@amgg ted mgéq;l@glltyvdh gwgtghtgﬁ voting sphedwel and an output

assembly, @0dHdd tb heaiitalREcesdth96H pﬁﬁ/ﬂﬁrbg aﬁ"lhﬁildé%m heQassification of the

a treatnent nvol ves assessi t he
semvle. 1fb B 0% B Ap A HEEBe Pty Bormanies 2eseampy Gimppiacinge mode
for classifying 25 leaptone samile todredestasi, werain ¢emopeter asselebly clyamzes @source
of vectorg b B@BAIBEEMbiHMnGciRily Rflds ohMwB 81 &k R8mpisd ﬁ?ér{ 0 ?cﬂtwo or more
through the use of a pattern recognition ggr|t m
and training sanples. 9 WO 2006/ 091734
PCT/ US2006/ 006431 [0041] In one aspect, the invention
provi des a set of epitopes jnformative for breast
cancer diagnosis. In a preferred enbodi nent, the
i nvention provides a set of informative epitopes,
which epitopes are informative for the diagnosis of
breast cancer, conprising from1-27, nore preferably
from2-27, nore preferably from5-27, nore preferably
from 10-27, nore preferably from 15-27, nore
preferably fron120 27, nor e preferably fron125 27

a o o o




[0042] In another preferred enbodi nent, the invention
provi des a set of informative epitopes, which

we@piobops4 are i nformative for the diagnosi s of PETIIH2006/006431
cancer, particularly NSCLC, conprising from 1-51,

classesTRY ®cldf Eén‘ij Abdrigs ?f é?ﬁfﬁaft(l)b%@y biRRREaddlif v@fu@:b*oy the %Qrﬁblés 2%rocessor
rom r
routne 330 ad by e irtest Siayplpe Bispesbiesne 2hapistgy B Bty veues o

the vectbns dnom2ize fplrcentbe propessbrapatinke detemomm@B@ievdnt epitnpeefor classifying the
sample, 2h& E&HsiNg fhb ‘Prmdg'ﬁ/v AL L{)omaﬁ i tﬂ% RIEARbYopkE Qy tq’Q n@é"welghted
nore preferably fron1 51 informative epit
voting sghefect ed from the group consisting of those dlsclosed
in Table 2. In a preferred enbodi nent, the set of
[0038] iThd iovemtitri algp ipglides pasachibapradsies cdnfpnse as:ﬁesmlyme:daséliymg a sample
into a cla—éb(l:o@np%smé Qp@e%g%utm%%f(&h{e@% a%gg ?I’JEF{E.OF \I\é‘lgf%l'lilﬁﬁé prgéessor

nformat | ve epitopes consists: es
routine Qﬁtcg@lnsggaSSfflﬁatrpagf e gamTI@bﬂgimqaﬂnWagg@gg pmdrpg, activities of the
sample toravedstiel iRed ooRUtcREbEyDRILIng BotRy pLipes ebtabidhé®thiovugh theUse of a
LStk L Shi SCLC. In a preferred
pmm"”%#ghg&g&%?mkﬁEgN?ﬁ%é%? % prOV|des a set of
formative epitopes, which Elto pes are informative

[0039] f’kﬁ”eteﬂ‘éo‘amgfﬂt @W@m% GeiNgsaanether aSdetermipiag rpaimAg Plandenan
individudl ha8ng d1disease p:bmbﬁs‘ rjdbyaififgemadnplSroniihe @1dRIdeAIEssaBdsingl  om

autoanti?%o%g@d ﬂﬁo&vﬁ Ifé’ ?aprw f]:JIr & rgag‘tfémé %@to’&? ru%nne raecfoe ' l?tblb%OJeF tg)unl with

a weighted yping schgie; ﬁ@%ﬁm& the éa'@?i‘? intorrediseqns @@qsee@ affwwmrt ¢féhe
autoantlgcﬁdyllbmdlhg ﬁ&lvﬁﬁ d)ﬂ'll% Qfmdld’\ﬂﬁh&eéi)b&% @eest tHemdded dh@usihg thé‘d@ease

class, d&grﬁllnﬁr{g;ae ge f en?glaré.l Sr&qtl’beg S%Dhc |o&fsgquém<\)g },?Igé%&gﬁp dlng in the
diagnosig péwem@lvawaéwmm?n rsanplefiie tieindigdual iseblingdtdomerising dseqseing the

sample fb@é\ﬁéeﬁhl&)d?%ﬁn@’ﬂé b&|v|t3)’fop£t |éa|ap<§1% egito%@ é?ﬁl%gmb E cgr'nSLﬁ’téﬁngﬂel built
nventi on

of
wit & WeghtE a0 TP o Do b e R GUHFS PG MesBe ol Svluating
the auto8@bay Hinvirg gotivity ef the dareptdwith nespEct to tHabofi they@ndel;cand diagnosing or
aiding inhONhGHeSis B tﬁ@hd@fduél iRy g@%\héfrﬁal:ﬁ)qhél&ﬁg 8 metiyaGs detef\rg(rgﬂ%the

%j S ar informativ IStIﬂgIUIShI
efficacy gl dragiesion IRgreRs? AiEpapP GiATSL WBein 7p individypldipg peasy sybipstegio the
drug, wfﬁbh?sﬂgthqm‘m:bmplﬂmefobﬂaabllg)a shmpefomGis individel pubpfcesdabing dfugpm

assessu?g%e%agg’@f&#aﬂa%ﬁd? Xlné%ﬁmyff&%t?e%%togg Slt L,egng QI%Xmodel

nore

built withyg \é?lél?t%b‘f%?rlg F%‘ﬁWSGﬂ@I'fY'W'FGeSWMeéNé ﬁg[@pg, Offth‘%)ﬁﬁ%e Heluding
evaluatlm‘glheatnéﬁlﬁlﬁfc@tbin)dmb @&mtﬂ&-ﬂ@samw e% cbhﬁérﬁd @that of heModd:- Tt

another E;Q)fhggtlgﬁ rﬁet?cpd[ ch‘ %Qt%rm nln%YvI?ther an lndl¥ gﬂ?l gelgggﬁ tﬂ % ghenotyplc class

osed
that conmr@ts@bia@wgearﬁ@mlerf@mthe tnﬁ'é'd%taSSQ‘ﬁBmQ the samaleifv éheeitaaniody

binding é‘dﬂﬁ@ﬁd)r%@ﬁza§tfbﬁ5 §p|@b§r@n@§§lﬁ’g & ModatBlik wih a WBigRBOVARE scheme,

err e e
aessivi e S nBE AT I e elSE he Puppibaty Rikinsasy of s gamole
as compald 2qih el de78#ePCT/ US2006/ 006431 [ 0045] I n anot her

preferred enbodi nent, the invention provides a set of

[0040] Inréfn@th&ﬂzfrﬁb‘é&rr%ﬁﬂ fk@ﬂﬂe‘ﬁhod\’éﬁ]h&é}mlrﬁr@ét%ﬁﬁen@ﬁlgn |n0£l%sr9§§és¥|ﬁg the
ancer, particularly NSCLC

n
autwn“%%?ﬁﬁwp'g? ﬁawﬁj I Pf“%samﬂ%%t“ﬁrowewt%eﬁ 18Iy 2 coBpulpREHQge!
based op awbantiadsly pinding actiit batterms eetaplisbédcthmbdhythé usswf BpaRérmn revogrétion
algorithrP b Rty sémplesOmM 15- 25, nore preferably from 20-25
i nformati ve epitopes selected fromthe group
consisting of those disclosed in Table 11. In a
preferred enbodi nent, the set of informative epitopes
conprises those disclosed in Table 11. In another
preferred enbodi nent, the sét of informative epi t opes
consi sts essentially of those disclosed in Table 11.
[0046] In one aspect, the invention provides sets of
peptides useful for identifying a set of informative
epitopes for a particular class distinction. In one
enbodi nent, the set of peptides conprises from 1-
1448 _nore preferably fron12 1448 nor e preferably

o o o .



31, nore preferably from 10-31, nore preferably from
15-31, nore preferably from 20-31, nore preferably

w0 e@a0265381 pepti des sel ected fromthe group oPCT/US2006/006431
pepti des disclosed in Table 10, and/or from 1-83,

[0041] mOsne ap;se%f efeakleliticApRRidesBIs6t d?éﬁfo éﬁhﬂobfna'iiv&%r br@%t%ancer

dlagnosfgr ﬁwfae@rg 8 rgd eigbogghen eén\%lngf ercg aﬁgt oé@i'onﬁﬁtlwg epitopes, which
epltopea‘pargm&fra@tlvy fa5 the8Bagnedis of bpgeef @nedn) opmpBsi@Brqpe pL7 dese preferably
from z—ﬁ%@ﬁb@e@rﬂmnﬁ B@? %&H Bre@é‘ram g(&% m&&&@@%@n{g #3m BB more

preferabglrfreOfneﬁfa%" 9]056 pﬁ@‘era% Frgm&%%?@{f%mg{yvef@nqus sﬁﬁqt@ from the group
consistingraé freseadisojosg b inFigurardr ip gureféresdadmbpdiRBntd e sBIOT Biformative epitopes
compris&y tﬁ&s%rd%leioyedaé F@gne Zml’ﬁ Qno'ﬂ{e‘? r% eﬂgb ¥,r8§<?d; A, tﬁ@ée? of mforma*tnve

epito % ablé‘ ﬁ F ecte om't

P Pe%é’ﬁ?'? e 3(:‘?%’39@8‘1 ﬁ'osF"ﬁb'F @glﬂfe 2and/ or from 1-52, nore
preferably from2-52, nore preferably from5- 52, nore

[0042] braeﬁtéerainéfgrre‘dramhommeﬁe thervertiop pefvieab bat of hfbﬁ’néiﬁe Eﬁtopes which

epltopeerPé RioRh &L & foR ¥ afgﬁgﬁ gf%?%an p%ﬂcﬁgngfl\%rcﬁel omprl lp?/from 1-51,

nor e pre er re prefera

more pritig 5T B2 - HP &raARHL ey TP oS- B1, mord preferably
from 15-pt,@fices prvfesablyfom 2055152 oRaPéfedBlg errﬂ lesh aflork bRFBrANNIr @R 96151,

more pré?éra!ﬂ?ﬁ)&h gﬁ §1 %cﬁg h@?e%%l)) fHJmTﬂpé1 more réfergb%]frgwgg%ﬂ é);gm}ag\{,e

rovi des
ep't°peS<fF§PtF%@‘Eﬂ‘ Eﬁuwpb‘e@s}ﬁé@a O%thoﬁﬁldﬁiﬁb'ﬁthl@'T@jﬁe 2| laseefefesemnpodiment,
the set obinforrogtive apitop@nqhdrisashiedse ldI%chQs,@ i éHIeD@rlﬁ %Motﬁ&%fér%%s a

[ t] e i nd
emb°d'"%”€ R el i BB SR R R R R 6T R S bed a2
npl e characteristic of a particular class selected
[0043] lﬂ roa‘ma%pﬁ@t e liventics progifegpasat pteenxtmesqug@w fondtisgingsiishing NSCLC
and SCLCakeaprefged Babodirhdie theplh\lblarnﬂd)d Brofvideks a%%p(sf'lrg&ﬁlamve%ltopes which

eptopes ¥ DERRENS P e SRUIRRgNRELS o601 shmpinodrom 78 moe
preferabla [Mem@F28; mgremrquably frgm &f28pmpreipeaié¢rally Tona$6-88, maonk pesrably from

15-28, mbh-ﬁ)r@él‘b@?ﬂ&m b@-@&’ rﬁ’ér@ gfewalﬁ&pﬁ'dny 25 ¥s lﬁiormﬁi%: Qpl ?Qg ée‘lje?ted $rom the

ent haracteri s

group coh?lginﬁ 8{] %Pﬁer %{%/q cts§<9 gf%rl%q ’13 Ie Gl pg$°errqfi| embedimept, ths sptpf gformatlve
epitopes sampises hhser disslosed wifigured. lamodthe preferad @mbbliden] He abtiof y
informatid e;fi}gﬁésbﬁr\!slls?sr eSbARRES thds Q8! g‘s“é&)sehgw Flg S, ferred

ment he i nvention provi es epltope nlcroarrays
00441 | for di stuﬂg getmeen a first class and a second
[0044] 10 PG 2SPEely '“B?“HP%%P&' §s &364p qpitoreR BfesmRve her diftieguishing ApSLC
and SCLE o fnper prefierredl dmbABINROO GelSER G priVIdebS20108 NG 4iRE eplopes, which
epitopes B}eUﬁféflniafl\Ye 8 th® 8Lk gi@ﬁin REEfc Qr?uD%éL%e cérﬂrﬂ%&e r1‘]romn1t é1y more,

a corres pito

In
preferably gPJB po c'H%(FQEﬁF%%?'%F?'E gz?f‘ T#E Prefarely fcqnaéos‘Sb farepraferably rom
15-51, megreppdferaldniaora 20-61,insdré ﬁremfabm”f&mﬁmﬁ)ln phofe) [ﬁ&érablwﬂﬁﬁm%lofm more

preferabl§' ﬁ'&ﬁ A5.59 gtgérg Sﬂ'eferébrlﬁfro% W8 Ye 9F ref lgglg%m@ I% lrg%rmﬁf%esepltopes

rrespo pe binding a
selected figy F*@c,gmupépvl%lﬁwfa*mserdisgipssesi oFatied IjarpstferaickngdioTedt, the set

of informatlvasgi®ses aﬁ’r@h%snhdsbehsalldééél%ﬁ'éth@ﬁ Yin lﬁh&ﬁ’ér'ﬁ%fé&td' elYﬁb%Mlm@Bt the
er In a sa
set of mfcﬁﬁg{llae(%ﬁpoﬁj ? | ng%tg sen?ﬁ&ro?{ﬂﬂ%ey q|§c|,og?d i ﬂa@g 2O r {rﬁ e second

class as conpared to its autoanti body binding activity
in a sanple characteristic of the other class. [0049]
Preferred distinct classes include a non-di sease cl ass
and a di sease class, nore preferably a non-cancer
class and a cancer class, the latter preferably being
| ung cancer, breast cancer gastroi ntestinal cancer,
or prostate cancer. O her E?eferred di stinct cl asses
are a high risk class and a non-di sease cl ass,
preferably a high risk cancer class and a non-cancer
class. Oher preferred distinct classes are distinct
cancer classes, such as distinct |ung cancer cl asses,
such as NSCLC and SCLC. O her preferred distinct
cancer classes are netatstatlc cancer and



preferably from 20-25 informati ve epitopes sel ected
fromthe group consisting of those disclosed in Table

wda o6 7a4 preferred enbodi ment, the set of i nfPCTEHS1006006431
epi topes conprises those disclosed in Table 11. In

[0045] &fh@bfh@f pr%ﬁ‘é@érﬁtﬂﬂl nfwR @4 ilRRAfion Hr&ﬁ‘de§ %tselQJ‘f m'fd%?tgsebﬁdb%s which

it pes. cansi St.s ess tiall hose di sc

ep! °peerPr B ot %M‘aqnﬂs'% e é’PE'FH"%f&' N3Gl poraRitsing frae 1-25,
more prefasably friomre- q;ﬁ owiethesierably &ph Sademntieqraaaisiaiorn 3@L6 mdre preferably
from 15125 emorg 'p%%?é’ow ffonP5o- é@lﬂﬂrrﬁéog @6@9_&%&%0@9 lfrgrwtléfe Wpsstmg of

th | ﬁﬁ& qgélses rom1l nor e refer

ose disfl %Sid in ieple 16 reiBiTeH grpRsingnk fhe %?b?f@fw@ﬁ\@re@mws £eBpHses
those digdpsBd in Tabled 1 p medhethalryfeiredembddinteht, tHemeeof ifsrebileailobes
consxstsfegﬁﬁ‘tlég “oPtho é‘&?&c%igé @Hﬁﬁl@q y from 25-51, nore

pre erably rom nore preferably from 35-51,
re¥ rably from 40-51, nore preferably from 45-51
100461 [gg e i 5o 5ERVIC . Pl PagpHlen HPSTH o griips @ sot of iniormative
epitopesdorespastiduiagclads distinaien.dinoaé emBstirnént, Teddet ofbeplides @omprises from 1-

1448, mWe%fr(ﬁérﬁﬁgfr&ﬂJggghfgﬁQF pr&@%b@?rroqaq{) 4!45,;1%r{amﬁFelfe¥eql¥]fe nﬁ‘n EI(S) ?4?4%

r ses ose
more pr%‘?r@ léfrpr@@S-éﬁ%moppeqﬁ@feralegog@p -14#8. morg prefeteblyviomeldiot1dHB snore
preferablydigi ZH0S! 468, $ind pr@fe?djbly@rfon{ 30051248l infufd B16REAbIyIrohAB0S 448’Z more

preferabb/qgﬁﬁé)ob Q4Z?Ep %tonaegrefgraglf ?r qg?(? 5‘1913308&31?5 ?%tctc]ﬁeq,f@m t%e group of

Croar
peptidesflisglopessin J a*eje i mné/astrore ardd emore\nmferabl)afmna&% onge psséesatily fam 5-
31, morelprafzrabl'yflﬁbﬁt 1[0[33f Iﬂbr%lbkéfergb’l?%rg1§-§1 nhgPé Srefepe(bﬁffmfﬁ ¥, Ho%n

el o Y ol LBl R aep o Bhe i b gt rom
1-83, marg grﬁfege@lyzﬂ;l& momma‘enable 5831 mopesfgae ti-83) n‘for&)pmeﬁel'wly 15-83,

i 26-89)%opd bri@rafy 25183
more predér % 068 00%43& d2I s ﬁoé%re%@&ﬁé%%?@éeferably 75-83 peptides

selected &Q@ftg group gﬁﬁ?}ﬂ’?ﬁg‘ﬁ‘f‘oseﬁ H)eTeg@tg arpd/q»r By i meee ;gﬁfpltaglp'gsﬂ
more preferaiply 5-42sndrbpsierabt)i Wed2oment preferdblg U5-62, 2noréd premmuyhsamz more
preferab9r2§f49rrﬁ§‘g pRIADAA! 582 moFeh&ef%n%Blg%é—ﬂ g%&ﬁ@&élec?elg%% %roup of

I Sts essentla

poptices Ei5GIBsAT s Aokl B EHET b 187 BRIS BIRRRIDHESN 2-5% iReors ProBrRbiydiom -
52, morerefgiiatlig Sromri 0&pj marpereferampwm &35L524$1erélgbreifeﬂibly from 20 52 more

e St [ nd. S
preferabf) ﬁ%ﬁqr%é?eésép 'Jeg) geféfstg%ﬁ rmr e Y ?B?%Y?PPV% %h m'gfl.e ot rFB‘V from
40-52, mﬁfeéi‘f@’Pré‘B'V\ffom B2 Bemitles mc@dﬁtoef tbe aroliyoffpepiiries GisBdsedirpTable 7.
preferably from 15-51, nore preferably from 20-51,

[0047] Inoneagpeef Be &bér}tloﬁ prRIYEbeitdpe MdfoBIT#/s ﬁr%l’sﬁﬁdméhfnb B8veen a

plurality %Q:Taégezf 65% ol c% seal;rﬁgef ép%\rgﬁrﬂefmlgr&ar&%/ qup{l S.}E?Il?%%eptldes
each peplide ingpResdeydly bevingch corresnontied ergtpmqundmmmmm@samﬂe thasteristic

ofa partldJlIaQ:laas eé‘ledtew fioath € pidralitl Bf gariiuRf 84458 WhBRADLIER r?ctgethlter1 ‘fhe
e di'sc

o 85 LS L SO R h i gty b
charactegigtic of fﬂ*fqﬁ thewiurajity of partioyes slasssasiisrein s sanannabdy;bnrmingtahme of
each pe;ﬁdé%hrﬁfés&dbrﬁlly-ﬁﬂ%ﬁn 3 sax{ﬂg élﬁraété?lsm%ne%f tlpé ;9 rglw Siq)artlcular

classestﬁ i | c? pve |ton provi des an Ig
i PSSF"PB SRRy g Anotier e A0 BHieliy ok ieBr clnases.C
and SCLC, which array conprises from 1-28, nore
[0048] |@ﬁ@f9é¢f@léleylbﬁ¢lmﬁmt2the m&ntlmmprevnpesea‘peo;mbhnyroérraymfcﬁd&&ngumh@
between Bt 863N afse&IM
nore preferabl y%%%ﬁl{ azg-ng)gcaﬁ ﬁ%ﬁ@é gﬂefegﬂéf%% gn%ar?aﬁ/]s comprise
25-28 informati ve epitopes selected fromthe group
consi sting of those disclosed in Figure 3. In a
preferred enbodi nent, the Et of informative epitopes
conpri ses those disclosed i'h Figure 3. |In another
preferred enbodi nent, the set of informative epitopes
consi sts essentially of those disclosed in Figure 3.
[0056] In a preferred enbodi nent, the invention
provi des an epitope microarray useful for identifying
informative epitopes for a particular class
dlstlnctlon The epltope n1croarray conprlses from

Y T T

A A A



preferably from 1000- 1448, nore preferably from
1250- 1448 peptides selected fromthe group of

w@epbiogless di scl osed in Table 1, and/or from 1-BAT/USNE006431
preferably from 2-31, nore preferably fromb5- 31, nore

a pluralifyTob p&ptiady, %acfh%éﬁhdle%d%&end@ﬁ’tlﬁaﬁﬁ&g @6%b8ndﬁn@%?h&p§'b%mg activity in

a Samp"i gh%ifﬁ)eﬂs Fjﬁ ?f%é rgt [ag%?réraa P?Wn?i{ggacée[n%qe%)?%\% sggwp iclggg wherein
taken togigther] fbg eldrallity o pdpttidesT@ye eomesmndihg epitopd bidding aa@iviees in samples
collectivBlly 8hR5AHsYc & tl%gﬁrst@% ?ecgﬁ@ct,lgsrs@sb Iv%er%m&ﬁe a e{nﬁ%cfw%%ngirng % tXnty of

referably 15-83,  nore era
cach peRise i pebpRTetY 0% Faeseriol atsrienid abiorihe 3t dape pethe second
class asgpmbaedivl its aﬁ@a%omemmdlrtm:hwt@ei ®eingtk dhasifehifiR ofthe bihePélass.
pepti des disclosed in Table 9, and/or from 1-42, nore

[0049] PrefdRl aktinGt &aés@s incll® £ndH- cﬁge%@ﬁ%éé aigéiibsegg% dfass, more preferably a

F a , hore prefera
non- cange( &8s %ﬂ?: %cageerﬁss Ahsy laiter Br,e@r@lyatmr&g lyng cancer, ,{amaét cancer,
gastroiniestimblraaldryor Ptostkl; cancare Opfeeﬁrefe&bdi &“ st%tc‘ie%séﬂ}é B4R risk class and

a non- d|§e%gg 815§sd prfefegég o} J]I??rgﬁs(kiég%c%t clasf% cancsrlC (i/aosf‘r gltﬂeéprg%rred

re era -
distinct %F%ﬁ 6;5? diptchAngerroiagtAssUch gs d'ﬁWP@Ufpﬁf@ﬁ@f&bb‘%ﬁSf gughres NSCLC and
SCLC. Qf@ergRefema @stiptiebedenbbsset e Moldstatid, caR®¥r BndhddlBtadhié cancer
from 20-52, nore 13 WO 2006/ 091734 PCT/ US2006/ 006431
preferably from 25-52, nore preferably from 30-52,
nore preferably from 35-52, nore preferably from
[0050] 13§ nseferredanabogiments MWaAr yofe Rswiides obthe spitsipe diesoastsly eorresgond to

distinct régi@ms of heingle keI forderaily iiSovelilpBing $fbnk Bf the Bh&§e frotein.
[ 0057] In one enbodi nent, the I nvention prOV|des an

[0051] 1§ %h&tﬂ&%réﬂﬁédcﬁ%broa%e"fts f?ﬁfg liHvertt%r g;v%e:f a é’hgt%?el rﬁ% ORIy l]lSﬁEJPfor the

or nore
d'39“°s'f Pidungl e RedistipBN LG Wéﬁhrpnr@/ compamrfnom 2P, snogmytrefefably from

2-25, marafreferanlyifvm Bps, tnmpeeﬁefefébly%m% 2@' rﬁbﬂerﬂ;?éfér%ly kOAY 5. Q?é%ore

preferabr%‘éjg@%)%% Iﬁfﬂ%gveﬁqgo %%rc[nb%g gjouglcanﬂsrgr%_onf tlgﬁppﬁﬂgsed in

Table 113 @fgfelrra? er@@gcmgqant tiWH3eh ofamfprme@va/mtepds}cbmpnhes dadbsedibdosed in
Table 11t NEarB@REPERFrdMEAPSHimd e 2PbA idemAAR LRI S¥GS: ggs@n?%f)po
er

. ndary anti-Human Ig conjugate to e
thosedls%ﬁ&llg? ol gﬁosphat ase or (B) Cy3. Simlar si gnal

patterns were obtained using these two independent
[0052] 'ﬂ enaitaripeaferredenibodimentTthe sverttine propitlésogmeepitbper roiama@ay Lssful for the

dlagnos@@fm}@tcbﬁﬂe? p‘é‘l“tﬂi:th'larq/I Pﬁé(ﬁ_@eWFlcid%%%hgrkeg%quﬁgl mgé)&rél}gr%bly from

for data normalizati on
2-51, moregasr?f{era\gllrg fr861r§ #1 pmoreMEeferahlé agrp 1081 Jnere pgﬁferat[lyofm]l S-f. gare
preferab12 fror82AN emgretprefdratily feas £5-6 B mwes prefefablyimdin 30e51€ PloteqP&rSrabliArom
35-51, mS@tpr&éraH)H]‘fr% OBlsh Mfor€ B?e?e%?)‘gﬁfrofnpk 50 Fﬂ%ﬁ“f‘cl'étlvg t%ges s}Nﬁected from the

i ng two-sid
group °°K‘/séﬁ1 e i "503‘%’?6'0{5%& Tad? telt & Hﬁ?farredtwoglﬂ@ab elsaisd infasmative
epitopes coriiprisegjihase disadsed mmpble EBIlﬁImdthEICbrlé@fr&i SHRBRINNEN) L RSof

lnformatl\dzee%ﬁtlf)ﬂ&%gnélé?s éé@?ntila@?ri@ﬁ{oggg‘lgél&!ed [0060] Figure

anp e set o cancer |n tlve epi topes. A

classes.

cancer |nf0rnatlve epltopes was
[0053] "Ej%’t%"r%ﬁf"i‘?g%ﬂf%ﬂ &Mherimenidasinventionripvidesren epltens migpareay Useftildor the

diagnosist afibregstaapeer etchran cdmdnséd feprad-27 drhd?é"&b%bly ffehh Qﬂfj nfere

re t X
preterao e 5o A BBy n 8 105 WP aPetaP Bt Al Pispergbly rom
20-27, merg pisfgrakly igne RS F@fﬂrra@typypl@em seiseted fromricegrosuconsistilg of those
data (see Marcus et al., J Natl Cancer Inst.
92:1308-16 (2000). [0062] Figure 5. Epitope eval uation
and signal anal ysis. Signah strength in each patient
and control individual is %xpressed on a scal e of
five. A pair-w se epitope signal conparison is then
carried out for each individual epitope. Only the
epi topes producing a significantly different signal (p
:15.05) are then used to conpose the marker sets that
differentiate between two groups. Al epitopes in this
flgure are conS|dered |nfornat|ve for breast cancer

1. i

oy



[ 0063] "Autoantibody binding activity" and

"aut oanti body binding activity value" refers to the
wore@si9E34 of the binding interaction between arPQi/uUs2006/006431

epi tope and an autoanti body in a given sanple, which

discloseid‘cfn ﬁguré em n%@glretrgé Qr%o%bn%?%rs%t 5f'}%rn'ta§\6 reg;gtbp%gtcbéﬁgris%gthose

ndi ng aut
d'SCIOSEWD @%eizomar'swem?fﬁmgomdmnm Se*s%fmi‘l’f@a '\&epﬁ@@a consists
essenﬂdﬂ?bﬁhé‘se dtsbleseiuuﬁ e@ntelzbody bi nding activity "of a
sanple "in a sanple”, "with a sanple", or "for a

[0054] i@{ﬂ% hgr ?re{eﬁgcgérﬁbgdﬂnénl? qhé.rﬁ\?e‘?ang) &deg Igﬁ E B)'Bg Irrt’]cgoarray useful for

d'st'nguaulﬂ@bﬁwe%vd&%ﬁh%rtdrﬁﬂ@ wta,lﬁh %réawp@pﬂqee@emp -51Epptegyseferably from 2-
51, mor®biebrably froft 5-81,Inore prefersBaroferoed Nmorf pi‘éfSrale fradﬁ 15-51, more
preferab?)p tlrotn%) E(? S’P I g)(rjel pnrgfera%{y(%%rr]nt %%d%ore péeg}?raa? Fgm %P -51, more preferably from

rresp ont Indin
35-51, mrae prefgﬁbg/rfrogpqtq-@‘p @oresprgfﬁraahytfrg@rﬂﬁraj mjgrrr{ah@[ epltopes selected from the

group c&@%ﬁmg‘ df%%é Mls&%sfé@% t4be Dak talp@pér@a eRBbdIABY; thé 986Phformative

ts
eptopes SRR YseRsedin 0550 ) SREEL Rt ot limef TR
informativetepitapes bundiptscasgniigliytof thnsehdisclosedin Table@d i n a nunber of
di fferent cancers including breast (Metcalfe et a

[0055] ﬂ%ﬁﬁar $raf3GFEd erffSctimehit 4I%3n\4e%tl&n2&&m& aﬁ@iltdpb' Fﬂcré‘a? @Eeful for
i hihspins o iR S o ol T 2o ey om 2

28, morResferdpf, floPB328, Inor¢ p@BBgby, froamtD-28, mare pe¢fgrably fromHer28, more
preferatsiy tﬁﬁ@ﬁﬁ% 'nﬂ)?é Mgfemlylf%% @r |B(f5r|?r%'ﬂw éb?tb‘ﬁes sole8d ﬁ&"n $he roup

der ma, ositis ¥
conmstuag qbtg?sgglsclﬁaqddﬂ g@weéistlp g pﬁz&ﬁrleg ﬁggoﬁ%%rtgﬁg of infofmative epitopes
comprisesifhbsendistoseyinlFiyved 3.din zectse@ paafiaret leynbodithent, the set of informative
[ ut oi mmunity and

epmme§&%g&%ﬁ%%ﬁ@%Pg@ﬁ%%§%%m§&g Qﬁéﬁtal | mmunol ogy, 3rd

(Ed. Paul 1033-99 Raven, Press, New Y.
[0056] i@@@)efe"[a‘b%%‘]d'rﬁ% ”r‘Fe‘f‘Yf‘é‘B%“ RIP\ddes 38 RitoRe P’é‘?r??r@é‘ Hé‘i’f%tlf‘?r)}de““fy'”g
informativelepitapes for & portieul@atass dististonp ael egitop@micedztray tamises from 1-1448,

more prgtieﬁaﬁg\fr%ﬁtb 4% arﬁg’rn% e%:"étﬂ tré?lp? r‘lﬂse Fn% 5) ao(?efgrlagly %l’?ﬁ' 13”!'1%] tmore

preferahhéfrcrné%ft 1448r merﬁtpr@?rat'éﬁom ﬁPéﬂﬁBs mesei rtr?ferﬁbly fretﬂ 110911 ﬂﬁBe more
preferatihrshOPFDS1446] rﬁ@r& pEBf&ENY Rdny 50021428 Smdré peraul} fAdin PEUR1446 more

el 5328l MIPERET PROTAR SRS gt B2 757 v rovp o
peptidepdisafised Ingblgr!, et s foirii- $ig mareqireferably frem 23 nmeorfe preferably from 5-

31, mor§ Qmﬂalrébly frdﬁomm mot’é;prb@@arylﬁfow 1'3931am§r%tpré?éral!)ltﬁfr@rﬁ Blsh More

GOS0 AL o Akt o, or o

1-83, mo@referadyd?-A&miqre pieferatibt 18U morawefemblyd 6188i more @pferapye $5-83,
more prQﬁérabeliﬁ 8@ ergér@ %réfé?awf‘ﬁﬁéb %té)ﬁ%taBQ@M ghl rﬂﬂrb 'B%fér&% #3-83 peptides

lect f ?1 ge%es Correl ates wt
selecteqy “§‘t ﬁé’f"i“Bﬁ pe&’H SRSl dAhs %l%‘?ﬂ%\m frée: 't‘?f@ preferab'y 2-42,
more preferably|5at2i mnrei ppeferblpnQrde, nidiaprefexabiciicend, ingregineierakly @0-42.more

preferalﬁ); % JLZS Hogea%!af)élgﬁfﬁ/gl ngl rﬁ@r@&a eferéglxlééqﬁ ﬂ‘el%ée@ lxtaitt?@fr% the r%;roup of

toant | activit ass

peptxdeﬁ: glscl%spgtnl T@Pf’ @apqtcyorgrogh‘t 52, @gﬁatprefprﬁgly frep |2t@p@oqeg3referably from 5-

52, mor6 PresdrabBy feth €0352, itk ©preRtdbly@romol5-52 Bbe\bedidrabl@ Rbrh 2p&2, more
[ 0068] Rel ated cl assification nethods based on gene
expression profiling have been descri bed previously.
See CGolub et al., US. Patent No. 6,647,341, expressly
incorporated hereinin its entirety by reference.
Not ably, the present invention differs fromthe
di scl osure of Golub et al. &% that the present
classification schemes and net hods do not involve
nmeasur enents of gene expression. Rather, the present
net hods i nvol ve neasurenents of inmune status based on
the binding of autoantibodies in biological sanples
to peptide epitopes. The present invention stens from
t he f|nd|ng that the |nnune status eV|denced by a

o o s .. .



[0069] Once a set of informative epitopes is

identified, the weight given the information provided
whgoosegiobd | nf ormati ve epitope is determ ned. BaCTUSIIE006431

is a nmeasure of how nmuch the new sanple's level of

preferabWﬂdBrﬁZH—;ﬁi)ﬂ%kb Ke8@bR GroRc30L52! el F@éﬁb@ fr&ﬁ gﬁ-t@? arfréanQ bfefdrably from
40-52, R Bteleo i P e PP et P BHup R BULes dgegt in Toblo .

aut oanti body binding activity is correlated with a
[0057] i aresmpdimpmicthe ipmentipih progidessaneapitereanivreangdytusgiulferdistingdisiéng

betweeri tWB @F Bel cRBsdbHng rbc&ch@ihgl %rtp%ﬁ:tuﬁ)d Y blggs?frcat‘orﬁ oPh B&hple,
articul ar p| t op

compris3 5 35tos hisr 9B FPIsPT hcieLdr aclon Retorh pdeqitishion™ mhiapas
disclosedperetdpe wil | carry a great deal of weight in

determ ning the class to which a sanpl e bel ongs.
BRIEF BEBURPHONIOF THE BRARGNIGES Pody binding to a particul ar

epitope is only weakly correlated with a class

tron t hat Lto iven little weig

tooss] Pt EpaB0 et R s B o vt EYndies b s Sorom ang
the peptidg@Ab cormmiexea detecedpy 4 sqpendagy dndi-Hised Id conjughtiee tesettherq) alkaline
phosphdtdsk OF (B?b&/:y eSlﬁrﬂérts%ﬁﬁ%a{ténélﬁérb Qgtgﬂe éﬁ?dftgege twd fndéﬁendaﬁ%etectron

method X lete set or mat

ous S50 B ebisee Hlsstanoy SSgRERIb ROy Pyafren feirc pmBRgR. i (GEThe lgG

serial dilefiping tqneaa oamalimtiors eRC apogiteys icoredl; NOsH regativieicentfl.ocess, a
wei ght ed voting schene nmay be determ ned, and a

c f I 20,
[0059] Bip&E e BQr'hpl@ et 5P gr%!ast cerKcleﬁifngfrﬁnaat?% \%%ﬂoggslt O gﬁb(for?%as}%?prt&pes for

breast C?%Fr%aérdegegﬁ'a%‘f e fWﬂ é'drmfeﬂtaﬁ%rw’mq&ﬂua'dfega@gsqneﬁhewgsoaed into
two groups basedion 4D sigaaiplicbotbray.aER adNBEC aereiétedrhind®as ddsaied (i the. .
experim&tA &g €di ction) by evaluating the sanple's

aut oanti body binding activity for informative

& Pgs For, each informative epitope, a vote for one
[0060] d&’ur?ﬁe BRI Pt Rg cangerjpptay T RRfioRss Agelf lung cancer informative
epitopesangs detetnilimidysing iStudientg-test, tand iHel sertedtime twiagfBlpe bassidh INighal
dichotom ; i ght ed
R A Al e i S L L ST A
00611 BLE ? d to _determ ned the w nning class for the
[0061]  Igu o ClusiReng 4f Qi RIS PorarRareduwitherevipualy aublishrsl ceneps survigal data
(see Manahs etfal. t et Gange dist.\0a11008-%6 (2088t . Optionally, a

prediction strength (PS) for the wi nning class can

[0062] %&95 bepifdgt @\Var[]aﬂ@rgand%rg%gl' a‘r“rtalk/agl Sr?rheﬁ §F&‘Ag il g‘ac%r Ipatrerrg I%J control

i Ictory W nning C nges
naivicuafis eYRETSHARABE KR A B Yam N EpeHenabemesgsapietien certikout

for each inidividuai gpitipas Snig ItHeyapitépeé Ipe)dﬁ’@wgea(ﬁ@rﬁﬂism@ drﬁérdnas@har (p <.05) are

then usegﬁsf@gl}% é ﬁrﬁ%gr} seQS tﬁgt’ f%age%rti] 8 etweerp {Nﬁ @%%Smﬂ%ﬂ%‘?ﬁs in tgrs
figure arg,cqneiderad m&fa@prtfqr@r?aaq Cgaﬁrbm@uresthers@d)rwpw a sigiahthagwas

significartig @8t in bleastashRF tdipatedafith@omaddcbiCdoh@sl. Ccl ass. The
particul ar class of sanples used may be any one of
DETAmé§B§§ kipfon @re to be distinguished between. For
? sanples characteristic of a cancer class, or
characteristic of a non-cancer class may be

[0063] "6%‘@6‘“\??‘1% nglingctvély rRnd daiepntinddy hindingestivibhialuebrefrentertiat easure

of the birding lmetadtionl Befveidn 4 gif/erdép‘ibpzef%bi laf BUDENtIBEdME S @w@@@éﬁ?gﬁe Akhis a
semiuoEHEARSEE 0007 ol AUl Py SR i
enbodrnent a neural netmork al gorithmis used.
Preferably, if a small nunber of training sanples are

used, a support vector nag?ine algorithmis used.

[ 0073] Anot her enbodi nment the invention relates to
a nmethod of discovering or ascertaining two or nore
cl asses from sanples by clustering the sanples based
on autoanti body binding activities to obtain putative
cl asses (i.e., class discovery). The putative cl asses
are validated by carrying out the 16 WO 2006/ 091734
PCT/U82006/006431 class predrctron st eps, as

o o o Y . o o o o



limted to, cancer, autoimmune di seases, infectious
di seases, neurodegenerative di seases, etc. That is,

w0 b@eioynant i on can be used to determ ne whet hePCHUS2006/006431
sanpl e belongs to (is classified as) a specific

sample. ?&sﬁﬁé& Berei] 10 Qlit¥artiBodd- bmdmé taiity fopa garﬁ;ﬁé‘ C ‘?‘1{ a sésplOPRRAA &
" n.ca C €l or S 4O
sample"; @ B GG Trers®® i BRSRER o P Bnflls bl segombetvenna dyenepliope

and an %t°§p@®ﬂﬁlndhejglw@9®pl€e g., small cell lung cancer
("SCLC") class as opposed to non-small cell lung

[0064] '@l’ﬂ@@r blr(dldlj%hﬁy")as@s&ﬂ%em Ee@é?g Rl an%iltdb%%d%raﬁfoﬁntlb%‘)}em a

sampl. %esvk’ﬁ”“@f}?%?ﬁ iR RGN Yooy iohias e s & prdgamipgy tht
SPele'C%y(blm!ﬂfée particlias epiteecl ass can be broad (e.g.,

proliferative disorders), intermediate (e.g., cancer)
[0065] 'Wutoﬁﬂﬁtfo@?% ( EéfABs“) sﬂ)éérﬁgall? 3ine %r)\ponyi‘t@ of RE &imét ltl’?a? ﬁroduc%s them.
ferent|ate

atered sl A0Sy HRpHien bisdieeh gpiop B ciferast e uding
breast (I\&B@@e &t ., Besrsirfshes Ref. 2435e342000) and ongvacer (NHELE aa bt Med.
1:701-2 (S@b@ Eﬂaé!; Ak, CAnh Qh&r9@§ur9 Stas %5(2@02%%%3& SP @Jhger%es 58; 1034-41

terns are not
(1998)), ﬁ%ﬂf? Yac”ﬁ‘ Vi °W‘Frrﬂ'steﬁf‘%sd??§’d|”ﬁ 4pus FRBloss. SigsrBes syngfome
sclerodegna dprmrariinyny osifatyhe  dialichaypaareoplastie REohaD Byridrdntes,
lnflamma'¥§r§ boWhel iReReY 5‘ h’?ll Q&nﬁ%@agﬂaftrrleesr( U sRahe &99 mmunfyg%utﬁiz]

Aut grou ps as %lca I ons ar
“°'mm‘1*ﬁ<“e SFRREnP IGRCRBRE EDYpoy Y b P§U|cW%)§J§e§)3§f99 Raven
Press, Newbotkas3a3s bet ween sanples with respect to virtually

any category or response, and can be used to classify

[0066] ﬁe%é{ﬁdas%égpée% h@eﬁ%ﬁ%ﬁﬁ@r&&tettﬁtﬁohﬁq as; 8% uc{) P%\%%d glags

response, In one ass or S
discovery, r%'??scﬂﬁ%q SHOR FRéRRR to teypssigrmislobpartiouigesanplasrie defined elassiee which

may reﬂa(tsﬁdrehtcsta'téﬂs&d%p’osﬁla:ﬁ@ bEfiturdXERFheS. NCiasy &@Bﬁér@%@éﬁs to defining one
or more &b\ﬂ(‘}“s gm?e%g n\{)bf‘i b%'foglcgsc’:lagel ng from individuals who are

nDre uscep ?%(e g., HYV, human papill oma
meni ngitis) or bacterlal (e.g., chlanydial,
[0067] 1 P%&)WP%}&BE E‘é(?“t'o%,ﬁ‘aé‘iﬂf@ Bwseistino)or detbruningmclgssifisation of a sample,

comprisingidentifythdal set sftrormitvel épiidpes &H&é‘e@&fdah’thb%d} Qn&h’gj:ébtlvmes correlate

with a clésgﬁﬁﬁrfc i asey}grrqblg% elﬂtoh on %%({}B?n trberm%m;g p\(ﬂlvga ﬁ?:rgrﬁlg epitopes by
the degrqertawhlch ?#@@nﬁ@@c}y@mdwgﬂheﬁﬁi@ a¢rpgsiall g semples aoroxates withese tlyss
dxstlnctlold,la&b(ﬁeﬁ%etehhlﬂlhg RhaR thelloR 818 tiHn8s stfoﬁéé?%%x% ted bg chancg (i.e.,

v can furt
statstca ARG, A o eonet SuloEh R sacPo i cessiiion s
statisticalfygignificantthgapitdpe il eansidarérbati inforinativet bretstevanteeliitopd.on i s
carried out using sanples fromindividuals known to

[0068] Fum& dlét@nfléfétlﬁﬁﬁﬁﬁo&syﬂé@e@én n@e2pro&ion %ro?lh a@g bee%sdew,blad
memmﬁs agal§s£% @E] y s not haﬁln t di sease or

o i £ 24 EETesHY PeRsPoIpied aran M aptirety
by referemeo\Noaa@y thk @readit irivenytion dlffarssﬁresﬁhe distiazarntof Boldy et I’Itﬁithﬁghe
present c&@&xfudéh&ﬂsoﬂé‘rhéseérﬂ%é&%9§§ ncgth@o&é‘ Heagtﬁé?xge%t i Q e&gt%g

t hods descri ereln,

Rether, WEEten| GO (eer e @mkusmaaen argihe binding of
autoantibadies mibtologisalfsampet hamptidespigtee S ThelpfeddR: RPN FSom the
finding thaqﬂ_é Hrﬁ%ﬂ@@ a%@f}lgég:e& 9)9; §Am4l aquan? Oéje/%gpe ng ﬁ?tg‘&lﬁ%lﬁ Ih{g@ly

IS crea

lnformatlvgrln FeéP%:\t/ afrﬁlologé>§| cthﬁg g§tmop@ﬂs QWﬁ'Tﬁﬁ‘ qphr@p@gj@ ged of infooaitive epitopes..

bi nding activity in sanples is correlated with the

class distinction to be predicted. For exanple, the

epitopes are sorted by the gegree to which their

aut oanti body bi ndi ng activities correlate with the

class distinction, and this data is assessed to

det erm ne whether the observed correlations are

stronger than woul d be expected by chance (e.g., are

statistically significant). If the correlation for a

particular epitope is statistically significant, then

the epltope |s conS|dered an |nfornat|ve epltope If

L, I -

o o - o,



aut oanti body binding activity vector v(g)=(al, a2,
., an), where a; denotes the autoantibody bindi ng
W@eiose17y4 of epitope g in ith sanple in the i nPCT/EE208€006431
(S) of sanples. A class distinction is represented by
[0069] @Acéd &letlof ARFMANE @BiItthES d¥ntiicd dhd \GoigH blv&h ¥ w@&h%%n%rovnded by

eacn i e S 6 DA G P L g he ppsaple’s v
of autoamiipedy blnqdleg; astivibrodle tikeetbe tyaiaal dgyetof petoaniitiody hindagsactivity in training
samplesmo‘h{ é Srtidupdn cFé@@ e nﬁ'ﬂ?@éﬁéﬁ@? autGarﬁbé/@rHIrﬁﬁr%/; a@ﬂ‘lwty‘@ycgrrelated with a

ctess it oo D veRIauD 1 1 PloymaonbYaGh 7 s rovides. In ofver
words, ichutteatifody dipding t*9 pditietilaeepitopeds stedngly edrralsted aittsa Cladyadigtinction, that

epitope W @arry £ §|Ie9tr ealloF w%l&ﬂt if det%\ﬁﬁn&ﬁ@?a&qg g@%ﬁ] 5§gmglg bggﬁ/g%

c nE F%B and standard deviati on
onverss et 3P AN BB e Pariaylar eRippe aﬂhv ¥igaKly coprelptadyity a dlass
distinctians thaigepitopreaait bie givaf litieordi ghk atdeemibifgthe c%ﬁﬁmmlﬁ%ssatﬂbﬁ—: belongs.

Each mforﬂag\'/@éplt&% tg%ie%ﬁed fFo% n‘SQ aet%f H?}‘*nﬁ%ve h;? to? s! lté %Q & a? a g\{e&;ht Itis

not necessqrjz thepihe gamplefy petpd Wf?!"éatl" B ePilopesfe léﬁ %QUQM af e total informative
epitopesthem ba Ls&ns debirddh@sing ghstr@Efesi féavelgihtgd%mgl RAsKe Hb@gé dermined,

and a er@J:t E‘%fd(ralzgrj c‘ieag? Gis ﬂ'l |oonrm%( e crejat I'O(Ib% seEPEmf?)ﬁ'?a}Jﬁye gplffpes
é% mhlch_reflects.the di fference between the

[0070] Lﬁ@sfessP?Cé IOE‘PP {eentign ingladeseasgigring aibidegital sarople (i 2 kriown phputative

class (i.«c|ctess pdiclicn) g evehlatiRpth®$arpldy &tcf‘ehhbdd? ﬁin&ﬁé Qctﬁnt)sfblr |ﬁfBHnatlve

B LTRSS G o o
autoantimdy bipying P?fdl%@ftﬂee %mplﬁe &rclote ie then iveighted imessordance with the
welghtec&\ltﬂh@g?\éﬂhe%@ @&sdﬁb&ﬁéb@% akd Ih¥ wbin@fdoted A8 Sudnal tdtetdrRed the

Y T R RIS

cast. O@gmqlly ia ryedlqztlou stengthl(P8) focthawimniflg classamp @tsb ibe @btgrmiiNal érediction
strength 'ish[ﬁé m%gu, ¥ VictoHdf ‘tH&e\‘Nnﬁ’nrﬁ)tc@an ﬁ%@aﬁ?e@rﬂ%% %A’ J)f‘%té dlmle];\t a

I ned
semple 3 Bp 5475 b B SRR} e B EXCE6E oaTR I bpiai0.0)
otherwisa thg as$esbiBerftds copsiderndtresrtdine set of epitopes such that
, P(g,c)<=r, Nl (c,r) and N2 (c,r) are the nei ghborhoods

f [ l
[0071] Iﬁ bndtAgH eH’fboHIrr@ﬁtOH BQte?A r@é&gnr’hoq ﬂ%ltﬁ] %qﬁeeclg\&/ﬁﬁpa rﬂ@‘l%%kesy

% %gb I topes W

characterlsﬁla g%l? quli 5('@3% par@ﬁ.' qr(g}gé%ofﬁamgleguqegmy bigiy one of those that
are to belgiigtidguighed bétweer. yFqp atdneia) sangd @SB hiactemstic of @I:ai’lder\ldldsﬁ dr B&nples
charactefist@ 9Fa N&Féa‘%er c[agg ﬁ%% béVheASRES gt%?r‘i ret%{zlgdm Prcfhm to generate a

observed correlations are str

model usé%@&?'étﬂﬂglﬁ‘?h'”%ll’%‘ﬁ%eé‘ qa@"eﬁﬁ'!ﬁ”oﬁrcé'ﬁ@f sanRlescar ri ed out

usi ng a "nei ghborhood analysis". In this nmethod, an
[0072] Ih desérhizeitinentat suppant \eouonrresqmmadugaghms @déﬁomriomeﬂéfnbodument a

y

neural ne?\lv&g hlﬁlgrlt%:ﬁ AR PFe'ﬂa%bl)) ﬁa QH%IL@HH@ ofqrsa%mg saglPIi%F] a5 usgcﬁ g
Support V@ﬁt@r padyne q}ﬂ?@fhﬁe'ﬁ U%ﬁﬁ’er e is an unusual Iy high density

of 18 WD 2006/ 091734 PCT/ US2006/ 006431 aut oanti body

[0073] Aviotheli ergbaihny ofctheiavenn@ﬂbla;es td)é me!th bh@sceﬁénﬁa bnoeishél%mg two or

more clagyes o <Gpel1BY ey b selBes hatg o oort P ol to

obtain P%'é? HEReet fg- gepsdigopvesy). ?Ké%?lwlvaglammareb@dqet@ bychiarrging out the
activities is statistically significantly higher than
expected can be carried out using known nethods for
determning the statistical significance of
differences. One preferred gethod is a pernutation
test in which the nunber of aut oant i body bi ndi ng
activities in the nei ghborhood (nearby) is conpared
to the nunber of autoantibody binding activities in
sim | ar nei ghborhoods around idealized patterns
correspondi ng to random cl ass di stinctions, obtained
by permuting the coordinates of c. [0082] The sanple
assessed can be any sanple that can contaln

- e -~ . I o



[ 0083] The autoanti body binding activities are
obtai ned, e.g., by contacting the sanple with a

W@ eiobapl7e4 epi t ope microarray, and determ ni ng PEEUS2006/006431
extent of binding of autoantibodies in the sanple to

class prédkﬂror@ Bep) B@&es!éﬂbéd%o@'@ Qﬁ %feﬁ@(‘{ em@?ﬁﬁeﬁ@ @n@bﬁ@@@gﬂeﬁé:’&){he
methog b ’E‘ﬁ% %t vities of . rrF e are obtal ned ey
?gp% &Y &9 é@%?ﬁé?%ﬁ 8 s -9t ASOHBURE , and t hen

the sanple is classified. The eval uation of t he
[0074] Yeamplembadimentnthe msthaeoftie pregentiotentidnears asrul te claseify b darbge with

respect ®%SdpgaifthidcRsd aﬁssﬂﬁétshlgdlﬁsgtmtrﬁrlr 885eclie 'ngase%E?gg 'Sﬁ'% emventlon is

4 The a toan bi nd |n activit

ueotu Q388 FEREHE HORDATY SORoEeC e HemfPBRTEAHInG, bt no
limited tepprmeatauisimnmmre diseasesgafectioas disdasem) helrodbgetrate Wgeases, etc. That
is, the m@@r{trbr‘{ tdbe L%M@lo%eteﬁHhQ %Ethg%ds\érr}% rb%loﬂgs t@grg 'cl\ék%f}/ed agf'i %)%érfrc

g e anount of autoanti
isease F%trQOéy {jrg\fé’ﬁ (RGBT RS CRRER fan- CH95,9 OPPORRE ta/ai sk fo
manifestatian af amg vaced and/ordeichaes witired sieuifc disdasy 8.4l Lsmdlllbal luAg Eancer

("SCLC" gﬂ%iodﬁ%k:gaéed fSRhaheEs aelf |¢ulé; c%ﬁ&?’ g@?@(&# claflgr mal i zed.

lsotalne roman epitope
0 nrch%rray pl atf orm usi ng quoronetry-based or .
[0075] 3 vs5P ety ihe t%{ﬁ‘ﬁo%?f@.%d%ba'éf%érei pfpnded énppgLz group Bhigbghares
one or mpheechdecristian By tekamnlé, Ia)drd@esemla%p asresk hyadi@ig)rliferative disorders),
lntermeoﬁ:é? J‘Q:tahc,% OQF@FE’J\‘A? ff n’g\%ﬁzhlgﬁ ﬁ'ﬁ@%ﬂ% l'{‘]rﬁclgs%t' mter}deggoJi}rther /

ering a a_and e aut
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exampleb of subbeladsak) hewe e INSTI Caxnp SCLORAR SlsPbe é‘dﬁ@rgérbd 8818lass@ inlaPd of

o) e e B 0 80583 e Bl e oy oo
of gr OUPcﬂ@@}b@ﬁ ﬁa@er éwy arecintendediooly seassisih ergapiriep thealifiecamt sets ride

subsets 6Rréups 88BibloHES dRlifcosrOh¥&s filtering and/ or
normalizing the values prior to subjecting the

t. | ct Vit cluste
oorer PRl Ko Bt BT bt o sl S deRpp b respectto
virtually gry| cgtegory ﬁVf@Fm@ge @nﬁ P@fh@t Usagytosippsityecdien semplatiitt hespéxe to that
categorydH teRpdHs b DRdyie BMBEdiMBNt A diash bYsubabdsSs Sr‘éﬂb@h; krc’roWﬁ’ ﬁa%%}ﬁple

r an i NSi nt c e acr
o nver S 130 toh Dot ST D SRR OTH A A Rens rom
individuafsi wivgi angymarstsiisdepiitistofvival (@i HiYpasnarpapliorha @rusmédisgitis) bre

bacterral?&@sé}ﬁanﬂfdral %@bﬁ)@&‘éé&aﬁ 'éfr%?&t)écgg Wecﬁérﬂ%lrsrﬁg u‘f?j%o‘ugl's Whg gre less

in are referre
Suscept'? ?)%8';7']7h ’?;%8 1995 o SREPVENHRIEGRR P8 HSqIHR clapsiiy S‘F'TW%‘-! Qﬁéed 0” any
phenotypicerphysicigingl tditeintiedied, dutobt lmlﬁa@aﬂtarh@rdybdsltﬁdllaﬁétes hlgh blood
pressurear‘ét:»éo\‘rbe % ch¥rﬁ!>tH§r§py F, TROT Rk JJrf@aﬁw'f%e%e R entrpy aoﬁ%vrously

bi nd |ng activit ues 1Is S necess ar

unknown RIalRdiFgECIzsses he type or algorlthnrused to deternrne t he

correl ati on between autoanti body binding activity and

[0077] lapetiats ecbedimans,ictass prétietioalisairsd@ul @irglsa@bles from individuals
known to‘ﬂé@@@\@hlsp%gx 'o'r]gl'a%e%tsltu\éle%yas etllggtg%ﬁgi%% ﬁ dn Warvﬁuals no% having

gree of cor IPon aut oan
the d'seaé% o5 NﬂVW aierenblypeuorsiass pichg diseass.as prNocramlhe ataltty torassess

autoantibedy bindindsdtivity patiens ékird)s@\Md\‘GII @ﬁg@éfl ﬁéhoty[pQQ&&ng the mothods.
acee AR AL RO e ML e TR

samplesacr 0ss sanpl es, AABV is the aver age autoanti body
bi ndi ng activity val ue across sanples, and SDV is the
standard devi ati on of the autoantibody binding
activity values. [0090] Once the autoantibody binding
activity values are prepargg then the data is
classified or is wused to bdild the nodel for
classification. Epitopes that are rel evant for
classification are first determned. The term
"rel evant epitopes” refers to those epitopes for which
aut oanti body binding activity correlates with a class
di stinction. The epitopes that are rel evant for
cIassrflcatlon are also referred to hereln as

T e — I T 1. .



determ ning probability of nunber of genes in the
nei ghbor hood of the class distinction, as conpared to

W b@schei7ghbor hoods of random cl ass di stincti onBCT/TBmE06/006431
size or radius of the neighborhood is determ ned

[0078] M&in@@m@ocﬁﬂn&tt&ﬁ@ﬁloﬁaﬁgdrgatemldé??ﬁ m@la‘;‘seﬁ&fhﬁorﬁlﬁ IR ndiand

e Pearson’corre
eptopesC 2 F g Ao FE TS C ety e aie s CaRed vt e degp diginctor
to be preglictdalFot examplestee epiepés are enrted by e degrek ey winith @i A@EREbody
binding é‘&lﬂtl&%ﬁél% R&A tf*é%lagmlstﬁ%hdﬂ%a%f tﬁg a8 mlsgs%@tol deterraine whether

the ob g qrhoo anal ysi s Ines an
eo Seé‘{?fj (o180 Ads] r?ﬂﬁ’lerr]t@a’h‘ef?‘i'%'i’et sxPpEed B e (e €s peridatiaisatio
significargt). alfithe aerteldtionl for bparticutay epitdpk Vi diatistidamt mgrhﬂ&arhinthérmhmeh!ltope is

conSIderQH grk‘m?oﬂn&’tﬂ@ e&%?é Sif fﬁ@ @orlr’éfétfoﬂ 'is'ﬂoY st%t%g aclys@mp c&xplhthen the epitope is

| ass es I n aut oan

not CO”SQEW\? ﬂ’l;or@ﬂ“@teﬁ't%en corrparl ng the |evel of
aut oanti body binding activity in one class with other

[0079] THeakges of &melatmmdtmeauaambgwndmwcﬁﬁty aﬁ@cléﬁrdustmct.on can be

assessegﬁ%d;%ﬂ Qﬂgetl’f Sﬁ' 40 a‘y {ai%rgecta?rﬁ% ent gﬁc eé’ll‘tr%oc?df FﬁgFﬁsented by an
autoantiqogy bﬁ%‘f‘%}ﬁ%‘& Eear ‘é(%)a(aysﬁzs Ut dn), w@erg atdﬁeotf%@thle@woraglbody binding

activity o égiope g tnQ™ semhseein Ui Set (émgérhpla o} &ass@%%nc(tlgﬂ s réfesented by

an |deah£&j)e%{ogaﬁt}% é)ggmﬁggn%:wg pa{t r? \c} : ggglr EI re Ci gﬂ/%rrp according to
whether @ﬁll t HPwle t@lqngs orstasg [l grscgassd; §'hqa m-_rteiwm bepwee(rggn apfofeland a class

distinctioreamberhedsiRdaid @rid g/lobwﬁyé @uﬁéﬂlé}getﬁﬁs'lﬁ@l&b% &hpR, th@Pearson

°°"dam%é§%{§580|a§a§x§%K=%% 006/ 091734

oK g fameava%ﬁnm%a}*zw Ygtorgwhere the
vectors g @pd ¢ evekeehmprmplifesito haveawean @ apb awsdaradeviagipn il t he
standard deviation for g the first class; and a2 (9)

[0080] Ih& pt'df@reﬂtembdéiﬁlgntdﬁéf béHelabn E%Qsersaﬁi u3frg %%a@br@%ﬁcor%ﬂﬂ?n that

om mm'%ﬂ& j % ? cl assify a sa Into
phasig Fige é%m' 31 AR SR Ao oRR %s.'cw%d Q- 1 s gmbegiment) (u
(9)..01 (9D leas G2 4),cp @PIBhotEAetnhebb ad stardatderdbions Bf hORAS oa{he

autoantlbgﬁyﬁﬁdlﬁd;aue [)ﬁeéaﬁgge ’r‘?ﬁf tllr']lte g%rﬂ%gsrlggllg%gﬁ?ndgc&s? 8ﬂ8g;Peg lvgg
P(9.¢)=(up kD e onfebhas ( gb)owhlcisr@ﬂ@qts the difierendedutivessn tHeataseesehiive to the
standard d8@&tioh Yithih %Q‘ﬁa‘sgéé 'LQ@U QQQ@srU FP(ﬁ mr]%'icgt% aosqgoﬁ&(gor%latl%{%?%\geen

i nvol ved in nanifestation
the autogniioady biaging agiviyand dipetnss ﬂgtmc@xem whitasorell velues Mépml Hidicate a

weak corfHiatibi BetRééSeRitfant H&Hﬁlﬁlﬁdl@"aﬁ{nﬁﬂén@ glbdAdidtinttRnd ?ﬁ@éléﬂh&' Pdc) being

positive o‘# Flg%tl}lé & fpogég tﬁ aq\agn%gre?tsrg%w ﬁm@ﬁ Blngag %%IIHI&SIB §apkor class 2,
reSPeCthﬁh dNotg Iﬂ@t Fég\;a) |uplikg astandardifearsbragsrelaborgeoefiidiestea ief cobfried @ the
range [-19411di /¢, r)@@ﬁ’otéé"tﬁe ¥t Wgenkd Sh fthat B&, ec{n |er3 c @ﬁer‘io@ésﬁhe set

e next ste or c SSI

of sptondb B Do GO T b5 P G0 RS RGSPoRBERS o o et opss
and classt2n an unasuaielage edmbey otbpm‘esesfvylthmahmh@@bbmo&& ifdstedhat ARy
epitopes %'a@fiaﬁtlﬁ@d)’%g é&ﬁ\htp gatﬁa %@I £ Qe Gt thgs“lass vegtor.

cl assificat’ion has alf rea ascert al ned, Pred
0081] to herei ﬂ ﬁ %? "Initial dataset " Once the nodel i s
[ ABGPYSESMent 8hwhethes thg olsaredisarrelatiops arejsgongghinamiveed g axnested by
chance istrivest pretdedbly(cerrigd putakiag aiidigh@orasodanbysiet llﬂthlsQﬁetlﬁdMean ldeallzed

attern ccfn%% i

patom ool ‘éééﬁiﬂ?&?{%iﬁ’%“#’é@ﬁg%tWf*%ﬁ%gﬁ o SR formy

ow in ecﬂ‘hef Ress/ P%\?ﬁ%@n%mqteﬁ%yhet@%ﬁ@rwﬁeanwalu/émrqebaw of
above, can be chosen to build the nodel. Not all of
the epitopes need to be used. The nunber of rel evant
epitopes to be used for bU|Id|ng t he nodel can be
deternmi ned by one of skill I8 n the art. For exanpl e,
out of 1000 epitopes that denonstrate a high
correl ation' of autoantibody binding activity to a
class distinction, 25, 50, 75 or 100 or nore of these
epi topes can be used to build the nndel. [ 0096] The
nodel or predlctor is built using a ME|ghted voti ng
schene" or ME|ghted votlng routlne A WE|ghted

o o o o " o o o a o a



the vote the epitope will cast. An epitope with a

| arger difference is a better indicator for class
wale@siogosd on, and so casts a | arger vote. [O009FGT/TkI®06/006431

nodel is built according to the follow ng wei ghted

autoantly&fy'bﬂﬂmb %Hﬁv‘ltf&@ "r]%aar[bggg ﬁlh th\égw yggoerl(&)? o{‘ bqn) er? 9%%r to the laeahzed

wheér ei n VE
patem (Reh SoylySieB PRICH: FURM BT it e SR Y i thetﬁeﬁalryrgﬁ Hoarby
autoantllamiylbmdm;a avibitiee s statisticallyaigaicdnayp ﬁlgﬁdﬁ@laweaﬁe&:téalc%ﬁ b&6driidt out

using kng\gng n% eho%%@; g&éﬁn’ﬁ% tﬁeesrt§|SPCal ]p %ﬂlff%hc ﬁrepéegzj ng P%”ﬁg method
s a permygtop fasyinyiidiehe nymper qflasﬁoareﬂoa@sbmm agiiits INAR® neighborhood

(nearby)w&ﬁd&%ﬁﬁ341e|?@ﬁ/oéﬁ2 Q@@dn@}m%ﬂadl@ %§tﬂlﬁ!|€s Fﬁ'sﬁﬁfér neighbboddd&round
|deal|ze<J p?agtell% %?rﬁ'é)sg mqu aago Isgsgq {;(l ﬁ%}lg\r{s \Ré a@ﬁii E%{PQIB'{JH‘Q%QQ %{)ordmates

ofc. yote for the new sanple's menbership in the first
cl ass, and a negative weighted vote is a vote for the

[0082] ﬂ@%aﬁ@l&ds@eé‘sedﬁéﬁbﬁ%ﬁ{ﬁ bd}nﬂl@thétrt%n %@ﬂ&ﬁ‘ @plﬁ)lpé‘-%ﬁdma- B&odrdbéties.

Profere R g egt Sty Stiet Moy O Eoy ot WE e e Stars prwrov i
and cergbrpppipahdliidy Hsiaptheapetwds degeiiled hietein, theteatoantivpey hiddifigoactitites for a

plurality S%QMSQE@%mb%u@ats%ﬂ%oQM S‘H@Qs%shgﬁ Méws%utoantlbody

i ve vaotes 001 redi ction
S R R S A U
becausedifiere emrfmate nateartibedlymindiah activlties thiaf dae assist rengskigyirtgahdeample.
tested. The prediction strength conveys the degree of

[0083] Multdéﬁ%ey %dnﬁ&é’ctnvxﬁésaa?ébﬁtéﬁébt b! %2 b?f;orﬁ:!&ﬁ gstﬂEfEérEH]@Wfﬂn a

| uat es Cannot aSS| ere
sutablo GG ey it SRS FTAAIE e CoRFHIng o &dipasbsis e sample t
the epitopiesean the midpeiman gOiee tize pavantidy bindiod adtisitiesTdfits: samplianeotiyined,
they are EéT‘Ldrgd &széuét&f gg%thgidtqe & eelnP J%sz?e'r%kn%le\/}@lzlg f%& Ofr}e] gvaluation

he determ ne resho a sa
of the sample %@rr&ng%\ghqtheé qr oéth@ sample shoyicchg gssignedty Fhe@,@g{%p@lasp peing
studied. a nodel is built to determ ne whether a sanple
bel ongs to one of two lung cancer classes, but the

[0084] ﬁé@% to@ntibdaf gihﬁlﬁbe crtl\gﬁ]n?erés E@brvésg#?é%lm% ugﬁ%ﬁg vqn Ye. oblpa"ilr}c/?% from

cancer
an apparglL e G s BloBRIOBY WTARSCIievel Ao beyeITdg acivty
values regdritethg amotifitioe sheintboiabinbiey aeé@sdonegvdiyepitbl, 8Kddsk@dd herein.
The valu?sr érb ?%gvétﬁge%?r%m%]e Qégﬂjfsfo%%l%s that alrengpl%tlgealélg q{ascgl%d fncered and/or
normalizeg. a%t@hﬂ?féa% Q%ﬁﬁne\sﬂefps@@male frn eraqemmpe homeay pldfes ushe

fluorometipd&ded ioB caldtinetric ufdentibady détdclorPbcHn@edrodel can be
t est ed u5|ng nmet hods known in the art. One may to

[0085] 'Ithg%taﬁ\tcgg ¥t n%l be_yPre%];reE eusrﬂl) dae 8c§rébme@§| ?f&?ﬁ f%lboﬁvmgof?écqypg data,

filtering dajgeangd aﬁwaégng datgy| Thﬂaﬁ@@@@omnqlmcmuehluesscab Welr¢scaleg to

account ﬁm%blbﬁ&hr@&@\(@erm%t% Bpéﬂndﬁlm or&& laé]bsﬂ‘ &r ﬁﬁho? @’ﬁ@rleﬁces s in overall
i m nat

ro
array mtengl ’_?;‘gﬂxgh var%a S gecqe (ilgr? %F 8%?61’@8'&’(8' %FIH%;LF (5esleﬂ'@h?f§8%qses akhe
preparatl@l@a dhe datel Smlmeﬁ alsThivgvesfitterag snd/sr rdonaizing the valubs prive to
subjecting &N Mody BidihddiliflvaluéibRSlerydf)d an error rate is
det erm ned.” The accuracy the nodel is then assessed.
oose ol BB BB A 8 VB S i o racain
autoantlbpg)(/l@ndlwwpwgma exfidity nasttampe ai ancinkignificarst ichdlge abess samples.
t hrough cl ass di scovery. Another way to validate the
nodel is to apply the nodel to an independent data
set. Other standard biol ogical or nedical research
t echni ques, known or develé%ed in the future, can be
used to validate class discovery or class prediction.
[00102] The invention also provides a nethod for
i ncreasing the nunber of informative epitopes useful
for a particular class prediction. The nethod invol ves
determ ning the correlation of autoantibody binding
act|V|ty for an epltope mnth a class dlstlnctlon and
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i nformative epitopes and used in accordance with a

wei ght ed voting schene nodel as described herein for
w@b@smpsedi ction. 22 WO 2006/ 091734 PCT/ US2008¢D082084/006431

[ 00103] The invention also provides alternative neans

Once thé lito4H B@Jyrﬂlﬂli'lr{égacm%g b @plﬁ‘)?ést 28 glferélf ffien fh@fs%sgptgf' ve for

" %?E tICUL ﬁ%b ass distinction
epltopesigaptiedy '891 gty GRtiemein arerigferipthin herelpe WAk pRIOB O dy
bi nding activity (SEM for two or nore epitopes across
[0087] Fherpresant pferdion canstisodhvalys normalizraipaleees dfautdastibve@binding activity
values. &H@ héeRIiRNSH Bedbakibpg MII‘@%{IM&/ ?éﬂués t a&%gf Fél:%séa\;‘jf)%]%r

d ﬁ i t opes. across np es O

epends Qe VRe 6 SR ESet Jo dederming apsoeelpioniBeyen pyloantbody binding
activity a_\rldfamfas_atllstm:tlm‘pllhemeﬁilute e 0 b0 }oAntimap Bibting ictiviEis not as important
as the db ¥<§5]ftc'oﬁa nsa‘ato'aﬂt?blogftﬁﬁdu?gs&ﬁ\ﬂ Bﬂ%ﬂoﬂg Bg{lcu%r%%g el\rlonﬂ?llzatlon

asses that were n previ ous , or va
°“mmLBW@UPJ@?WVQHV56PHe5|zed cl asses. This process is
referred to herein as "class discovery." This
[0088] &Wb@dVRIRV)ASDVEt he | nvention invol ves determ ning the
cl ass or classes not previously known, and then

[0089] V/ﬁérblq @W i§l &e%@ﬁnaﬁiké’%ﬁ%mg eAEW Skl Ogntlbgﬁ)F gndl d SL{I g&WBEE agross

cl ass termnation IS acc

samples, é’é%Y e %avaaggéé@a@tﬁaqy Rising 2Rty m"mmwymwﬁ%md 8PV is the

standard ésviatior aféieh, autgantitmdy Bihdinpaddiviglvasees Wwhi ch have been
proposed on the basis of other findings, the sanples

[0090] @F\@e {HE QMQﬁ'ﬁiib&fy b:ﬁlg%ﬁta%]vﬁ)dVM§ Yo pr%fé @ough%ﬁg‘f o%?aqg ?Iassﬁ%ed oris

nding activit
used to MF ttl'@rr%odel foreclassg.ug@lobr %qlqop%s)thqj@redelemfgr gla%ﬁlf@algqﬁ@re flrst
determirsenheeternh Zelevint epildhésa refasitoqiddt iepiapys fr RAICH Qut@&ﬂlbddy%)hdmg

activity ogﬁglgilgg Bfh QE@?SQ&QMQ q %e %lt?ﬁc’efs%ﬁ gre rglg\ga%{ E)r ﬁlﬁSSlflcg\ilog are a?so

referred {q rt%qnéﬁ ﬁﬁorﬁ@flwgp@g'y T@gﬁor[ﬁlgatlogp@twp@uaqt@npwmbmﬁtyg agtlyity
and clase dB&®&ESH da belte@fmih&usigaSaRsty 6f rﬁétl@ddsb@ﬁ&énglé 4 H&bﬂborhood

ti.bqd ctivity atterns
anaiysis i BERelt AR aRb A Sp R0 lplsas BE P sy SR bsat e
determiningrrrehehiiyl obyurilies ofgesexin themeighiomisood w iha glass distinsticar asgpmpared
to the ndi gﬂ’l%t’hé&is of RRdGH BI88 HisthERNtTRRIzE BFrabliub bf tRE lnec@'}bgfh@l)d is

rou e certajn evi ous unknown
cetemirg S8 oORDfET " oy st Meueebiarigs Sesivatne moioy e
Pearson@bm@et@n|cn@‘ﬁcn¢nt dhnealf\whde@a Wiseheesdoefficiagg, or aatghalSe nbise coefficient. The

relevant €pi %Qé Zrb 'agtehﬁﬁeo( t?%}]@plo‘fl,n %&reefxbrﬂﬂe d r%@g]nggr]"lo%% a/% lehlch ﬁefmes

65{ ? bod IVI val ues are prep

an deaie] o aplpgy pdrar o RBT SREESPONGH B rLPeLbdY bisisecetviy that
is uniforrolfy highé onevotess mdurifointly 1ze $h BEVElasHed) omacsbartty M%u{o@ﬁﬂbﬁdmndlng
activity e&@.fétvs}hgﬁ corﬁ&rrmg 'th‘é%v%fdf g%ﬂan@ig c&%ﬂ]tdhg %M s i h afher

patterns certain
classes. Juycy EpitpPes R 9PPruingigates for wdtt@t"?gearg'm?@wfymg arﬁ@@é@ beeaddinrilg
autoantiicaly diafiihg ectivitied. gh gﬁle <ferﬁﬂ>dd&rte(ﬂtr'1 &e@felgﬁbcﬂﬁ&ﬂ%nal&é?@mfg&s R WMowing

ructed by first choosing a geonetry o

Slgnaltoﬁl'%g%&ﬁm;weferably, a 2 dinmensional grid (e.g., a

3x2 id) is used, but other geonetries can be used.
[0091] ﬁﬁk@%&@@@stﬁ%@ﬁﬁﬁp@dgwnto k- di nensi onal space,

initially at random and then interactively adjusted.

[0092] \H&ﬁéln gtseth@amt@ahnbcmwtnumg activANER o SR E Pit(ﬂﬂ &is YRGS

dlStlnCtIOIilhl@ (@D%éggr{eaﬂ 85:50 n:ngpté g%filﬂlg ggt&éllgso 1%{',\;;]) fqrt@ fl%tf ch hta,pgé)égthe

are noved by smaller ampunts depending on their

di stance from the closest node in the initia
geonetry. In this fashion, neighboring points in the
initial geonetry tend to mapped to nearby points

i n k-di nensi onal space. The process continues for
several (e.g., 20,000-50,000) iterations. 23 WO

2006/ 091734 PCT/ US2006/ 006431 [00109] The number of
nodes in the SOM can vary according to the data. For
exanpl e, the user can increase the nunber of Nodes to
obtaln nore. clusters. The proper nunber of clusters

o r



better and nore distinct representation of the

particul ar cluster of sanples. The grid size
w@ersespsnds to the nunber of nodes. For exanptBUS2086@6431

grid contains 6 nodes and a 4x5 grid contains 20

mean oﬂiﬁ’é‘i@ﬁoantldbﬂy biﬁ@m@@ﬂvﬂegﬂaf ¢ loPAsédn@PRLs 8d) 0 tﬂe@?%n%mleﬂélon for
oantlbgﬂ%dblndln activit 8

g the f"sﬁ S a%@@ﬂ‘%%ﬁrﬁﬁn QYAHaN BT theiseeand cé@e r Thedipentign includes
classifyind @ sabpiloin®.ond betwo labess, @finttostes nilitbRGA biiraliloflcRSsest O
t he number of clusters. Therefore an |ncrease |n t he

[0093] ﬁ?ﬁ‘ﬂ&%rly?éleﬂﬂ%ﬁoﬂe@%g thSselthht 81 J gtcsruﬁen r didls] ylnrg Fbeji'he step

| uSters t 0o feM/no
of deterigi e AEI L SPIIAPSS FrOHPRHISR MeeTS foTiERRIG Sipodice fabteeibs used to

identify imgsmbdenlcipraéing patetitialiytinvgived m|mtf@k=ﬁ|oﬁ)6f tR&IEIBANE b Bins involved

in pathogén@gib néorﬁgédemo)f Yre rg%rgosd@%gtbe (t) {nver}{lon falnﬁ é%}?gﬁtlpgfsaﬁeg}mmng drug

target(s)rpéxﬁe lmg}umgemp@fot%hﬁsgemf@ﬁly bingo emllqge)gledlag axteangpadiks and
are involed¥ith 106 tiess (809 bie6asa) Kbing stlidicd, ariNke &hy el Q@d&éﬂrﬁ]’ﬂéﬁ bl this
determ ne the nost suitable grid size. [00110]
varlety of SOM al gorithms exist that can cluster

anpl es according to autoanti body binding activity
[0094] V&ﬂ%?%ep fodassifvinsrpitenes invpliesAwidinggr coBUetng tai nmele| @ perdictor
that can e QE¥tNE tladsify &am;ﬁ@ t8 b8 &sfe@Ubh& Builif e mdalallh%tn@ rs§mbl@§for which the

classmcﬁl&n ﬁg%nélrle??y%en ggcelft%l g«%f | %eﬂ}t%@ggw % dl% qllaatase[t bé)_mg]he model
is built, t e_[qq_sa(rm)&tp be Igsted (sogvVRIURIY agdifsPthi o) (e.g], BlBdsRH wh e figiction of the
relative dutdaH{BRRY biRdind A TiBdd &R saMpiciftn Pé%ggct gthéth)?th%%gdel)

organ|2|ng map, i=learning rate, P=the subjec
di st =node that is map

[0095] X\gm}t( ion tfieergltﬁ,\(/)arnge%topes e%ﬁrn]lnéadtag Se%BQ?dtaleY? G¢n be\glosen to build the
model. lflfej@ngfs*me ritorestrived berepises Eeaugbey edbvanttepitalea ssifsused for
building thé |nfb@el%a|¢ bé’gét&ﬁ'hrfég bE/ QHe bf@ﬁlil in th‘é?li? uffo‘?(akéﬁ% Io@lS q§00 &itSpes that

for classi
cemonsiffs 8 1B et oy SBalroRko BRI GV ot o e
or more & timasd ebitopeseh benised tnbuihthechod@t i Ng sc heme

descri bed herein, is built using the autoantlbody

[0096] ﬂieﬂﬁ’dd@gor %Fe*dlcib'r k%uﬂi@%iﬁg X r‘@&bﬁt«%b%ﬁﬁd‘?ch%ﬁ&‘pdr e‘ﬁ?,%'g&i \Véﬁ'ﬂchr%utme "

ery
Avweion{ ot SRRE PIRV (GroF o GBIoRFa Ia S98LYRAT sk gtapiTer one of e
classes. dlha ssighiiude gf thmd&@s@dﬁ&tﬁant&ﬁbﬁhﬂ&)adﬂ&ﬁmoﬁh Bméhh@ééii@ﬁy level and
the degrebadf %orgﬁﬁlen B tRP&S éeéﬁtlﬁ&g%rnmnﬁ SQIVW W|?‘|Stgee dq sga%:ﬂop Thehlarger the

| sScovere
disparity a@ﬂ @%l'eﬁce, ogtweehafiognieodybinding Wptmty frasm orpeeqiefsg and ﬂv@|n|ext the larger

the vote {he epitope militcakte iAh @pitdpb auth a PGl idBrbieAEE 19X bbIS iHARLRF fof Yass

dxstmctuoﬁ'ﬁﬁ%é s@ém@ IJg. Of classes discovered by the chosen
ass discov ry nethod may be conpared. For each pair

Sis the set of sanples in either Cl1 or C2.
[0097] -'@eé‘@e' '*h%h’b%%cgfﬁlnﬁtc(féﬁfqli@vm@qe'@fﬁe@@m@ oufiteedi ct ed for
each sanple in S by the cross validation nethod
[0098] \deswgfxidgd herein. The nedian PS (over the | Sl
predictions) to be a neasure of hOM/predictabIe t he

[0099] vmeﬂeﬁfﬁv qé ﬁ"l% Wé%“e@ Qotle %f %E %ﬂ FQS} e cgrre %QP be&v&ﬁ? g@%@?gody

binding aeqlvgggahéﬁsgqr,tmppt@q? %\d cieas distingtioni Eﬂgethtas defimed terefn; olat(a (U)oL
(9))/2 whishi BIRS dveRagk 6Bthe Bedit i biitBAhtibAYyHirihg %@ﬂ).t?(kfmé’ i a4t Uiss and a
(e.g., 0.8) indicates a strong, predictable class
di stinction. 24 WD 2006/ 091734 PCT/ US2006/ 006431
[00114] The class discovery techni ques above can be
used to identify the fundagintal subtypes of any
di sorder, e.g., cancer s di scovery nethods coul d
al so be used to search for fundamental i mmune
mechani snms that cut across distinct types of cancers.
For exanple, one m ght conbine different cancers (for
exanpl e, breast tunors and prostate tunors) into a
singl e dataset and cluster the sanples based on
epltope blndlng act|V|t|es Nbreover in a preferred

. o

method.



whi ch the sanpl e bel ongs, based on the anal ysis or

eval uati on of autoantibody binding activity for
woredobiopl7e4 epi t opes. The net hods provi de a nor ePE/US2086/606431

assessnent than traditional tests because mul tiple

second c%%%?xggté% gggl}éal.g%aﬁgbogg b?gln%\a{&\t\/i)/esélu% One or 51? toq{eetesteq( A posmve
weighteda/oteiisa dain for fhemey sarible’s seanbernsiip insthe fitaiclaspfane penepaiiye Welghted
vote is a P6t@Ydr %%e@)éahbl@'s ﬁfe%@r@ﬁlp e Qédoﬁmclas%' cr H@tdﬁaﬂ vét8 V, for the first

class is q%@g{eg Eg tal:lrggﬁg |38§9‘15U 2 }zlalt esé}% §Pﬂ ve vﬁtgs oxﬁe& Itr{? I%org?a.tlve epitopes,
while the[tG8IVa6]\Alig dhe sehandpiaes sobtainey by suraming theebsteide altased e
negatweﬁ,&gsdetermmng a treatment plan. Once the health

care provider knows to which disease class the sanple,

and t herefore, i ndi v

1001001 K PECA Gy R <O IRo BB TSP AL SreTHEG R LaorEF L sorien e e poce!
classifiesf apsantpihecto ibe thsted dUrel prediitiérf sirepgth conliegeths degrbagivenfidghcesaf the
classﬁlcavtlgrgblﬁtlﬁ(,gs éﬁé‘ é?]ﬁ'eoguétése\ﬁ{eﬁ%rkfta%éﬂe 2LRRehd Maé}l.iﬁ@&lnﬂ%ré"ﬁa@w

der st an the clI ease of an in
insiancem VRS “FGITPI BT b PLL o B0 DEERE GGG CHP SRS 5 A1 bY
utilizing Ptheghasé ivsereih @84rhFIE walch ecoreiplavcthe detersirgf thrbsholdrisy eaiisemple
that can nglgs%g%d %ﬁ% & 1%18'05]‘ )”%fé@ﬁ%% if & HodQ'is KRS SbEdhifDwhether a

have successful treatnment
sample twiopas @ oaapi twe mnaﬁarwem@ase?s P gampleris tRken from an pdividee! who
does notdﬁv@m@ éuneg thbethebmgaay befa "ao eHiltighdodinndl b kblz éo iedassified.

The prec{;n%lon sgrenat% hre%h%ld%%ﬁgg{igt%. 8%%'& %%kg@% %9 bds tc{ﬁ%‘. vﬁﬁ factors,

includingy byt@otlintied toBevaiigyof é@ml lv%qlepss[ﬁeetlplh éera.fsm‘] 'ng eall”.
treatnment, and others may not. Sanples are obtai ned
[00101] Cbnﬁdeffhé md&jér is@ui] the vdmextyhﬁve niiecas bbb jeseideding eetHoliekrabmadn the

art. One Q? }e‘gfetﬁe vaqul?y oithe md)drelale/ gmgggr\%ﬁia%ﬂ ?ﬁ gf'tlﬂee&jatgs%? pl%rb%ﬁomffross-
valldatlom lone pémeeqmlese:pplmrpﬁé@ angdhergodehis bk q?megglb%gbqyg without the
ehmmate?j(‘sléﬁx Qﬁﬁﬁg{ 4 Resds DRI mdeFanid SimirdatdRambesd taeh eadified

vt et ARG 5k e B B G LAE e
dataset amismeressfels detdftnined ofipraapureesthe mgde! fiscthelr asgessed| This model
should cﬁgm'sgﬁplg?fo%e%%rv@% %lgh'aeélﬁé'cﬁf?(tﬂc%gsersmél@' KRewH, Bﬁcl§§s§§ ﬁave

been PEVUEY RRAETHFCLT SEo0 SRS G 2o PO aloes 1
model |sdetam113nme] miode! tdemn ihdepbndentedetaiesht Othkbrgtarfderd bidiagical or medical
research t@g{an'tugéj %own[oq gé\ﬂe% ﬁﬂ%mfuré‘eﬂ bRkl Qﬂlaﬁéaté )8ssRERSRAf or
Fassification a sanple from an

Cbssp“ﬁﬁﬁ?%ldual to det ernm ne the |Ike|lh00d that a

particul ar disease or condition will manifest in an
[00102] Teihwntierediso dravides exaatipiddor inpezasing thewlnmberr of infaymetivieiekigdpgs useful
for a par&&lé‘?%\% @8&&8?? aﬁlga rﬂ%tﬁ&?ﬁ\?oh%& d&bmmpd tﬂgg?rﬂzrﬁﬁﬁ Hf e%tcfaﬁfbody

activit ferent

binding @qﬂwmf?'r?@se@'f%dv'taPé‘aﬁe%ﬂnp'i'%ew ipranp ding %P&?ﬁet 'ﬁ gy jpiormative
epitope. dh $8&8@BodinfentBitkarhethatSihvatyet hees dfatsiypdido Adascroutined Ifftier epitope is

uilt fro
cetormin A R g ik BB R AR, BEFR be el v oter
informatiye egitppeeandaiseld inlreersdafpRWiba weighted vaiigg achﬁé‘le@?ﬂdé'cﬁs\ﬂéfqﬂh@d
herein fot €8 Bredibhdhe the nodel is built, a sanple from an
i ndi vi dual can be tested and evaluated W th respect to
the nodel to determne to which class the sanple
bel ongs. An individual who belongs to the class of
i ndi viduals who have the di sease, can take preventive
nmeasures (e.g., exercise, aspirin, etc.). Heart
di sease and high blood pr ure are exanpl es of
di seases that can be classified, but the present
i nvention can be wused to classify sanples for
virtual ly any di sease, including predispositions for
cancer. [00119] A preferred enbodi nent for identifying
and predicting predisposition to disease involves
bU|Id|ng a ME|ghted votlng schene nDdeI using the

o o o r



who bel ongs to the class of individuals predi sposed to
t he di sease can take preventive neasures (e.g.,
wWe@x®so91584 aspirin, cessation of snoking, etc.PCT/US2006/006431
[00120] More generally, class predictors may be useful
f. an
[001 03] LI'ﬁ]e iﬂvéﬁ%?ﬁr %l%c{ %r vn?essea téﬁwgtg/é me h{]f%f det&Lnﬂ*l‘?nsgc f g@ gpltgéess ar&
'nformawéﬁqr@aaﬁﬁga@lqlwf cl@ss@@tlmcﬂ@n Ror ieigﬁmple &t m@w@pdln@nta@e mean
averageanﬁmadp lbthdin@ beviy @SEFoPive b fBreCtipAgHRe Sitross suiplds o BfirsQMess is

comparec{ tg ghse meangavgr?ag S u %a‘ﬁ%ﬂ%mg %%ﬁg&%gwb E) gl}ettﬁglg n g epl%pes across

samplegaf Iaé?mmg ctags. fand at\@ %dqdrﬁttsi&ht tdent issione togdanitify dnformativecppitopes.
response or survival. Epitope Mcroarrays [00121] In

[00104] AR 8spEePE@e invieRfonl a‘lh‘é@r\’!idd@@aééé@élmﬁ’@& o@a@bxieﬂn@dagseg Paf ety fot

i tional

orevioushlin AR vty BeRPPHeS: Gaart SBORbas ey fp heroin s
“class dis¢nyeryy"r Hys ermiedingent efyhegaventidnrisvofves deteraining the tlhgsus glasizes not
previous®f kn%ﬁhté?@@r"fen vﬁﬂa%ﬁﬁ@élﬂs% eanEét%m(é-Q veriBfiH thal®eSlass

e erabl from 20- 1000, nore preferabl’y from 50-500
daem“%ﬁ??ﬁﬁﬁ%” $he epitopes used are preferably from about

3 to about 20, nore preferably about 15 ami no acids

[00105] T ascertgin lklassel cb‘uagwere ppitrogéayisiy kneyyrhe redogmizadher torpglidte classes

which hé’l/%%@en &ob&d&@ bR%he b§9§5‘ftothe§9ﬁr§:fu%athé ¥an%l<§e£9?r@§§ét6 or clustered based
antl

d at .s [ inds tg an au
on autofieriiting SR st Ganinboy it astuBipaliem (7o P st
sample arid thén sanapi¢sttaaning biodiyr astmemtlbbd)c!ahdn)g detivity ghatiednsaamre gpiup@aie clustered
’cogether‘o fThEe Pﬁ)gp 8f élﬁs\( r oﬂb%pge@ic%ﬁﬁfie %g§ nfhlé éus@ér@é greﬁ'n%éfogy can be

applied @dqi%llthy@gy Flp%ses |nrwﬂce éried:ilass%sr |f§prpp§fg,o€glte@'rﬁutopgt@@p)) binding activity

patternspri or to incubation with the epitope array. [00122]
The choi ce of epitopes used for autoantibody

[00106] %Eeﬁﬁu[u'n& Blas dsI%Q ﬁlaf \%re ﬁ&'pg&%%slglar?c[v&l% B&%ﬁne&@%he &g&%{]metﬂﬁds

ass, t1on
using a ¢lugieBhroHine H@s"r%&?t inygniippean difige severebsinsiering éOlé'b‘?% tp gerertain
previously drikhdwri d1€ss6€ budiialy Bagesiafl @ibiefihgd d-meaih§Qustdrng MmdrAanial clustering,

and Se'%@%ﬁffﬂ nggoﬂ;)%stg@n WO 2006/ 091734 PCT/ US2006/ 006431

&rred embodi ment, the invention
ovi des epitope m croarrays useful for the di agnosi s
[00107] %ﬂcq:faﬂ eelpantigpgy hindipoiagledy yrivesérr Preppredi &1e deds elusterag gr grouped.
One par&&@r&@deﬁf)éf@tﬁb iveRtBnautifet SOREs| @Mﬁbetlm%nﬁlﬁoﬁﬁi@ for clusterlng

autoantlggclly b%\%ng%at?v‘f‘t}/ gﬁ%rns% gslcerar%{nth %%Qses SSRA‘S | osa sp ucture on %e data,

expre
with "e'@WBT"’}Q(ﬂ?éPS ten@@gﬁesiefmn@lamwéstaber <P|%ﬁ$§3 expr eSSI on in
adult tissues could provoke a hunoral inmune
[00108] sem@ms@nstm%ae,y lfnf%Cd;Hddﬁnd 4 gmmatry at "h6dbst. er%@fasly(ér #8imensional

grid (e.g. ” '&%(2 grus |sal?sted Vb%t étg% ﬁg%rggt V\%s (ian bg )léfﬁ, 2@8 80(?91?,? a{%rﬂgpf,peg into k-
dlmen5|@r@4| m;ice %mallggﬁﬁmom ang Aies intergefively adjtdied. rimeh dergtianfinvolves
random@@ieétmgb |v¥ct$rraﬂ3 %c.h tb Qadé‘sars:the liRedhBrY 6 tht SEctdrd 8 R Libde8thode is

moved tbwlo% \gtelle é{f}ler n%qsﬁﬁ iarg)moveméy %e:if}ﬁ C?L@%%%@é@%%ghltrp aty ?_a§|ce from

the closegt godeon trelinitjal gexEtresbdlls fashiorh eeidenogh@poimts) inries mmalsgeometry tend

to be mapped %meamg pbifiEiid k-ameﬁml Pacd! am%%&%m.ﬂg%@&k%ﬂ&@
nor epi thelium (GQure et al

ZOOWJ%UFEEE g expression of the nenbers of basic helix-
| oop-helix (bHLH) family TFs that play a role in
enbryonal nervous system has been docunented in NSCLC
and SCLC (Chen et al., Proc Natl Acad Sci USA. (1997)
94:5355-60). [00124] Additionally, the cancer
di agnostic epitope mcroarrdd preferably incorporates
previously published B-cell epitopes and the epitopes
predicted to bind various isoforns of class Il major
hi st oconpati bility conplex (IMVHC). Publicly avail able
WMHC I'l binding algorithnms such as ProPred and
RankPept nay be used. Special attention in epitope
de3|gn |s glven to protelns mhose autoantlbodles have

. o - —y =~ o



and B-immunogenicity could be inferred from previous
studies (Scanlan et al., Cancer Immun. (2001) 1:4;
w@h@o/ogt73al ., Proc Nat[ Acad Sci USA. (1998) PCT/US2006/006431
95:6919-23). An excellent col l ection of known T-cel
[o0109] THE awpt%e%p Eq’é'g? fn éﬁr&%n var rrc‘ﬁ X Xo 913 Qt?a?-gr exgplgl‘g hBuser can

ancer a nos ay
increase the mbinberf bipwrt@gtﬁaly morﬁeQ*HSieI’ff’r eﬂweumﬁmhwéw ef %Eﬂfe?\'@é%fm a

better andhbfd oﬁé?iﬁct%ﬁ?éééﬁt@%n dr %tp@ftlc@@f* dURRE of SAaplegNTHEGRISiZB@Bresponds

tothe nuraher\é??ﬁdg? gla(?rre ;ﬂ ﬁ)? grlgr%&tﬁmferé zgegsaﬁg % 4@éncpcon{%rns % ﬁgdes
As the S@Rd aignstom lseappaéd tp teLsamales ba@0 A Blitommtibpdt hinsing a¢ﬁ\@tv delei tbe

nodes m?@ t&v@a‘?@ﬁ\e s IIhpIE ghcastgr‘ &Qﬁéé%réu l@FatlQr'I.Se ak nGrﬁBé‘r%f Nbdb@ a6ty relates
|SC ose 012

to the numhq;r@f ﬁﬁ%t?r§e-r'éer5?f9'6p%'”?r e dﬂ @e p&@?ﬁr §ﬁ'll?f§3 5@(”6\%8@ Ngéﬁ? in the
number dBIdst&EL Bavingloul tav iddesiendsib sodasgrttems fFabare est ditingt., Addifipnal

clusters rég’ult i & Ahed I?I'Pk@%ﬁéo?&tt?a'ﬂgk%d?ﬁﬁblﬁg a&ﬂftyl Glﬁ’@%d(ﬁl@cfn d Q@en more

nosi s ose disclosed in
clusters BRyeiihis Boin{ &gy perespit @nkpdameaislix W‘?%nf%ﬁx@ﬂp'g g Gan
choose a3k @6d, al4xb gridyahd/ves BPigtia as stuay thp betdlut(td) tetgrminechamest suitable
i di stinction include those disclosed in Figures 6, 7,
gidsizeq 10, 11, 12, and 13. 27 WD 2006/ 091734
PCT/U82006/006431 [00129] In one aspect,
[00110] A yayietytof §QMFﬁlg9mh§*@§X|§tﬁpqt G%CIVﬁt?erBQPIP%\%OTdH}Q to autoantlbody binding

activity vé'dt&B I Tihg tHvERtioR gtnt&eﬁ &MS;GBDI\ﬂiroumhd,(Ea@l Iatcxbmpétltleé essing rdutine that
a |
clusters @P a?tg%tl c!y drr':@ at%t’lv &%ﬁ{eﬂsgc h@ g &t | X pf‘gl%ts%g\ﬁ rofdtine:

havi ng a correepondlng epi t ope blndlng activity in a
[00111] s alirfENCEMaNY &R-6Nk  of a particular class sel ected
fromthe plurality of particular classes, wherein

[00112] \k@f&ﬁ]l—hﬂglgér Reikeratiohs N—FPIB Hﬁ@é drtipe éé{f oﬁﬁﬁﬁlhg fiap M8rming rate, P=the
corresponal n e n |n ac
sulect PP oS ARt L PROGTL SR BT 1) e gpsiton o

Nati. all of the plurality of partlcular cl asses, mhereln
the autoantibody binding activity of each peptide is

[00113] bﬁk@qwmgsla)/e 19;!33@ intd Haes MY e?cll@?é}fné%tﬁﬁé #el guteive @Res

| | t |
N L e o P At T
classes. 4 mpaésl basedloam vldt@%@!sﬂng[sﬁlﬁbﬁ&@]as figscabedhefeir; isddilt using the
autoantllfdap 835 H§ Q&i’vu‘ Jﬁia frdhY %@Eélﬂ@ s&?’ﬁﬁé@ HeMi@Rhe AR d’QCE\Ve%a\KlésayS

t ween first class an
performeg). 5h # Gl Rﬂ“‘@@l wale galfp eioss ‘ﬁ%‘@atl@ﬁ PRdYR C'ﬁ?%fV'B%\Pﬁ%%‘?Ede"‘
samples?@hmﬂh§aassas pavemakn prgpelly dptepihinates as@aaineg dpthe dewly discovered
classes Q%VF re%% pFolpgrgho%YerMﬁe@ t rtﬁeqﬁ@o(ep\gﬁl ﬂgt p%?brﬁ-rﬂptﬁl (Q 'gnqbtrbgtter than

raCter
predlctmelbaﬁe r@ﬁlorltmclesst awmaés efwﬁswdeﬁcpgeﬁdcbyd*ﬂe %h?éens%%sa ﬁ'&covery
method fbP6s »cor\ﬁb&é&l For ehekRn Ct, ages Rake sdt bEsapiples &l e;thyr ®for Cz. Class

T
describedmerete Gbia thedlaa $Sdsver thia &3l alredeth&S)#ubmmﬁﬁm hbW Iﬁtﬁdlﬁ?@ble the
class dls@iﬁéti’o?( stbrPthe g@é’?@at@ SRfolvFedlah P'S%ﬁl@?é‘?eﬁ@a'r ¥. 3F|h&9&és ditRerd

racteristic of eith I rst ass

spunoue%@ ﬁet'nce%%rsana@ueeﬁﬁéﬁ@an%dﬁt% © S&B@%@F'@&HW By %P‘HB median
PS valu@@id. \0.8)yndidated assaomy, predibiablackes distihctionof t he ot her

class. [00131] In one enbodi nent, the invention

provi des epitope mcroarrays conprising a plurality of

pepti des, each peptide having a correspondi ng epitope

bi nding activity in a first sanple or a second

sanpl e, wherein the autoanti body binding activity of

each peptide is higher or |%ver with the first sanple

as conpared to the second sanple, and wherein the

first sanple and the second sanple correspond to

di stinct classes. [00132] In a preferred enbodi nent,

at least a first peptide of the epitope mcroarray has

hi gher aut oanti body binding activity with a first

sanple correspondlng to a flrst class as conpared to

e . L,



sanpl e corresponding to the second class as conpared
to its autoantibody binding activity with the first

W@ 200plog1780r r espondi ng to the first class. [001B31/UER061006431
peptide included on an epitope nmicroarray displays an

[00114]XHé QaatdiseQRdYy t@éﬂhdqluegarﬁ)% taH Ms&&lﬁtrdenﬂ@ﬁﬁe@r{rﬁ&aﬁ%n{éﬂ dBtyBes of

di st t wh
MO I Y N
rmmune@pﬁchajpmsns teat deitasmise distiratylpes df canceran Hortexemple aiva niigtit tomishie
d |fferentd:§ﬁ<%?§ (kdp gxéi‘n&i@ bdaCiliiRbrs GRY ﬁreﬁgte mnWé)Wgo p @HBIQ %%LQ Qgé/ cluster

h n %ﬁgmg haracteristic a particul ar
e samplgs b %WP%BP?'%%%W'&% TR B AR AT odFs, he lass
predictodiemgribes hereintieadapiee do & ninandaitingtwithan apisroghascdpgamicroarray as
describda®lefi). [00134] Preferred distinct classes include a
non-di sease class and a di sease class, nore preferably
on-cancer class and a cancer class the latter
[00115] glaé%'fé?ﬁ%‘r o e spmgleioyRy= Beplibedre PYidedtorEHiensabouteiasgification to
which th2 686110 8dIoiRyd, Hecdd LISRe G6dIRkoH 3lalugias b Rtoahddty Biding activity for
. r di stinc
e SHRGEL 113 I L2 B3EFy G LB EN 1 ol L e
multiple @ptg@’grboddlbg}d@g éaﬁl]rvarea orhm@rherp geelanglizadeds qppases ta aklyvging one or two
markersrae Is-doas e tradiioasiestEX TrennferriieT jretded by Hid ﬂﬁé‘denﬂh@‘ﬁﬁ&r? alone or in

con;unct%%%vrtq ﬁrgrl tQ&tres%@ %% hCeI h%glﬁge’lee%'\ll%hr Ias E‘érl@sstrrlﬁ Ip]e |Pdi\l/'l|9Lgal

cl asse
g erred drstrnct cancer cl asses are netastatic
[00116] Alap desrPreseat invsRtioRatraddestmedhada fes determilingsaieentmero pleB SPncethe
health care progiti@rkhews ©WnaHidsesde, clds%\/ihe%émﬁl@ r:—ﬁrd Repéibidee Maividna belongs

L
the healff %Erte%Prﬁnd@ garn?o%[e:r]r% Me Gt 5eeq§%fe Je?]trarﬁnt é)\;aérsf?rég rlnﬂlzjs?qaé gls g‘ﬁrgnt
disease gpscengfias r?rgrre drﬁ‘pmgetre\atmen[so F1®6lly diggrdsise buserdetsendingithe class

of diseaf¥f biP PEFIIGH BNRBAGHHMEN, kBreiubde8sfaMeafRAMERIPoRbsi@
single protein can exhibit discordant differences in

T I i —
are likelyt t havegiugesssiddieainent witiua reativuiabdrdy obegitieng Transt injéréstesin
determrnli}@ttl’v!hﬁ&fba%pd)fta%ﬁﬁcanQrﬂli’z%@i%orﬁ&ﬁ@o@gﬁ fhe {)Felg&tsﬁﬂgﬁronr ghﬁﬂgre study of

tein alterations an
the drug 8o¥eagra‘iri ﬁr'f’%{&rtﬁgﬂé‘} vidyelB i e ifaras MR RSP 8 e o o
treatmengliand pthensinmay nof.  $dmepled aas sitsined frons ingipidudls wisghave ®een subjected to

the drug ¥aihd %Qtte§ aﬁ’cf wl?o hee 3PreddteiRiRLd @gpdﬁ%he &Jé%%r(#' Rgﬁﬂgf'&gﬁbe built

; %%h | g onal transcription tors ave
rom a pITELA R S o PO RS ScheQ JasTped fereimc sample
to be testexizanline® b¢ evabmedagainstties meadet ardre:msﬁfeddmah@bdsew Whether treatment

would béjéu(:@e%gf@l%r Lr%u@&es £ %Q%brp&aqi tetste}%ﬂh? 38@? did %r?\lnhé/ rarb Ler%%%rate

proteln
mformatrprhrggarpgg B}eégaéﬁpf |@,¢|vrrg;|ag§cfgmmf:§ﬁ|@e drug\jsmpst wsefb cthig information also

aids a heaftiarqirovides in@feteihiRing et Hesiteatme@Eflth fof e Mdlviduat Cl ass,
but absent or nondom nant in a second cl ass. [00138]

[00118] ﬁkt”e??p%!\lcaﬂoibfrtﬁé prgfem fg\geﬁréucﬂ{)rs glassgf%a %g g%{% %F?rp axvﬂd{kual to
determing thelI|}(§po%ddh?ﬂa@ag@pIprég?p@pm@rrggnqn@navrlf margﬁestm asigdigidual. For
example goas ®kb 4re m&élrkalytt@aﬂﬁrb&l Beft @ééégé &gwrgi‘roéldo\éI'préésWeUé\'r h&be

autoanttS 7 RS 200 BeRs SFRRA T Pt Fo e febiosnsfPhiese

diseasesh Agpasiel, a%f@q)taﬁ triethods/ddscritgd grelnc ¢andietbyiltiotriindividuatsatroneve heart
sanpl e corresponding to the second class as conpared
to its autoanti body binding activity with the first
sanpl e corresponding to the first class. Thus between
two distinct classes, autoantibody binding activity
that is higher in each cl #8s detectable with the
preferred mcroarrays of the invention. Wth respect
to cancer diagnostics, the preferred cancer
di agnostic m croarrays include epitopes capable of
detecting autoanti body binding activities that are
hi gher in a non-cancer sanple than a cancer sanple, as
wel | as eprtopes that are capable of detectrng

e . . - " o, - o



[00139] Once binding of autoantibody to array-bound
epi tope, and binding of detection agent to

w0 pawolo9178£ed aut oant i body occurs, the arrays aPE&I/US2006/006431
inserted into a scanner which can detect patterns of

asease Tt s ASor; AR Gk KDY o R D H Bl T SEheme, onge e
model istblyit, alesruntst frqaharalg@wcil@l ps\hedester @weevelld@teq/wmeemeét tPlﬁ'l? model to

determindQ8 whitiPBaddftn Ieﬂiéldh eArQinnhHl%l ahd @é!odgs tdtRewass & thdWuals
2 1734 PCT/ US2006

who havE RS G TEE AP IRT ST T oPRE=aIBOND orot L one
high bloatEgresstiechrdgxatripes stdispases thijsen hedagsiipd. dat the pleagnt tnNentlon can be

used to élé%ﬁﬁédn%%s?@@lrhﬁ@ aﬁ?glsé’éslel ihd®fing pletRspBRidnO RS caiderY 1S
onl'y one exanpl e of obtaining the raw autoanti body

It Xl h f
f001 1915@{93%{???. BB arRD TR gior R iph e Thl
building Elefghted pbing ecleimephaie! usmgdhe metbedsdigsesibetesiein jwitlp p@nples from

mledu%é"\"vW@o (R RaVREout HReH hl\ﬂﬁ Lidk b g p%l&ﬁﬁ@keés@é%ﬁﬁlﬂldﬁn An example of

de E|topes and croarra%] re\ﬁﬁratlon% é&{é'
such an w@mdvar@sou dde algderHete) FRaueney PREEE WhSdRP PEREpES Wil lung
cancer, Siiecamiysmérhioes phogegetiigoke prediéspdccateshice ofeafalitial diseases butfwho ires not
presente%ﬂ;y inQfe @sdd ce%e Q&éﬁ s Baitt, %sc‘anﬂfeqro%?érﬁh(ﬁ\qm%y cé?ﬂ% 1&dted and

int . exa , random peptid be

evaluategeriid rr%ﬁpea tcbtpe @?Eﬁ' é’sdﬁt?fﬁ”r@%‘t"@ﬁ%c'ﬁ%%ﬁﬁ”}?'et helongs.An ihdvidual
who bel&i2B td ttleslasiry indbiduge predispedd tnythedisemns tarctaigy wéesntive measures
oo AL ITE RO R [0 1 ST e

anpl e, see Methods in Enzynol ogy, Vol une
[00120] @@fej gynerﬁuys glasspeqsligiefe may he H@;fH' a \garle’wg@sfeg@ﬁs e'f |rsé|class predictors
can be d6GAREY for RimDathbBbicadaleharies, rbiaetigretumdds cell 8afiginl $8¢ or
grade. %pc%ﬂp?e%lg cou,d g{owo%rd%%ﬁ%’tlggorﬁllfmdﬁgh gptp%r Lﬁ‘tugl?ar gésles EééESEd the

esl zer 1S us
techniquecpf glgsst metqtlzrecwémapa@ to ﬁlﬁtm@tmnﬁ gelqlt@ﬁ tasfyiterdigiFd ogicome, such as
drug resiyBbelor @hvigpt i des. [00141] Epitope microarrays may be
prepared according to nethods well known in the art.
Epito ekﬁ anrrpl e, see Protein Mcroarray Technol ogy, D.
pllope A¥Spat i (ed.), John Wley & Sons, March 5, 2004,
| SBN 3527305971; Protein Mcroarrays, M Schena, Jones
[00121] & @erespast. thepnpsntiontpegvisies gpilope miqeparays Whighere pesiipgally pgdressable

arrays ofBfodRtiSddgibihdiNg batBies Mld@@@}%dﬁé}dd {ortied Qﬁz@l Fhe Metyrvontsins from two

to thousg&e 4)? gr}% BI O%g%é”gg'&ffﬁ f UQ%OO Hugrg n Oerab:jr}gf?dm ﬁp 'i({)do A\Ore
preferatify feann$0-80P exidopes.c birg enitopespised arﬁ greﬁj@qhefmrm Pl &@rabpw 20, more

preferatdf} 480t 15%nﬂl§c%dzld§ﬁ}ﬂ@ﬁdih rt’fg)u IQe&ﬁSed’@Bth%ﬂ@ﬁ s&ﬁa;ﬁoe used A binding

agent, pf%ﬁ%llz&%%g{gl ﬁ?P;SY %ntlég(ﬁﬂﬁ% S e@mg@?‘)&dg oge&l\@?qa unr?gy present in the
sample,asitsed i debevtiihe presétrcefofhe @dtosrtipdyepedifmellyUmbend tocmdpitope of the

I f B
o ShEMBGRLEasbepplnth s Wb Y o,

'“d'cat% SR ArRseeIt @be'b °rd° s‘cvﬁat%\eﬂﬁe %8ePE §"pr epar e bl ood
serum or plasma. Serum naybe prepared just after bl ood

[00122]dhe vhaig.of dpitopss usay fobautbattibodyaletecimpnarddonepitepeumieroérgays Anay

depend I%ﬂ Wesblgsgh%ﬂw\%dﬁ%eg?éat Wlthgtﬁ/te OQS@Bf rk cgm?(péfitl(ﬁé% a§/ be used and

mnutes a whi ch serumig - renpve er um nma

informatiye; egiiepes Withim te SpigpdPedtentiag using Itklea{%%dﬁﬁwlﬁiedﬁ\eéﬁhr ed
by addi ng EDTA (final concentration of 5 nmV to bl ood
sanpl e. Bl ood sanple nay be centrifuged at 170 x g for
5 mnutes, supernatant renoved and stored at -20C
[00144] TABLE 1 - Informative Epitopes - Disclosed are
1, 448 peptide epitopes, as Il as corresponding
protei n names, Genbank accession nunbers, and peptide
sites. These epitopes may 30 WO 2006/ 091734
PCT/ US2006/ 006431 be used as an initial set for
aut oanti body profiling. O these, 1,253 were used as
an initial set to nmneasure autoantibody binding
activities in lung cancer sanples. See Experinental.



Gene Accession # _position a ito a length ACADVL -

acyl - Coenzyne A deh dro enase, very long chain NM
wWOR®6ABI 7ACADVL745 745 KHKKG VNEQFLLQ 14  ACADWRGBOSB60006431

WOQQELYRNFKSI SKA 15 ACADVL407 407 KMA KASNTAEVFFD 15

o125 (PR g R P B DB BB e

diagnosia CREIES sandgERtidas RIGEFERABYch Intigroarmys aAPSElected from a set designed
based oﬁdﬁﬂ&lioﬂ&ﬁ&@deg%}) a flré{ @%QD% B%ég@&%@%ﬁthéﬁ/ﬁklgaﬁé’sp?# éo ?-rotelns that are
express AP IO T 1B I MR BOE 18 8 o= EL Fag e could provoke a
humoral TTR@YNGEBPRDES - | ThRse BclugeSingdqriptiap7gctaralifis) e aOpp@iFenjembryonal
developm%%l%%lmw&Me% reABPIR M Cells. For example, aAbs

against £5 =1 SOGTY J=tRIT (oot DD39T GusTEo DB eggip of oml co

lung canvEIBOMANITENtS (GZBFGSI.Q al../ABRp@R 40k mﬂ@ﬁbeﬁﬁﬁﬁmm hermally

express@tP A%‘iﬁ%@ %QY%J el(? es N hEPhedR Bocumented in
NSDRNI ALT 15 APl G21020 1020 LFRILNPNKAPLRLK 1

normal Im@%&\tlgméggre@ﬁi_ E%@)ICEW@F’EO'YB‘EXW&P&M% raeygbers of basu? helix-

loop-heliSEHHRIPFPENMATES that d&y a rdleii2vibryond0dertdulk K\t <dbhiddIlcPAdoduinented in
388

NsoLo B RRAGHOE Fuct o OE MER BoA N S 8898 e

cointegrator 1 conplex subunit 3-1ike | NM 014014

[00124] Adgtionpliygiha canpar ¢ipanasticsrilapeerparey Prefesekiningorraaies pigyjously

publisheREMEQNPIN Y NL{QGhe diitopeAPrédRiiclilid 6ind 1&mhs RENKEIRICNEINI Miafor

histocon’}{%gbi@%%%&Ef@?%%%@ﬁ]l%ﬁ\fé@gﬁﬁ%&%&%oPred and

RankPeptappecrpNL$Pgee) aftsntiopiscepipredsesign spjven ¢g prefeinsyghpgegugantibodies

have bediDlinkéd0Gahckd.Stheo® MiclliaeFaLand Mridub. lembbrs oBEORHDX, IMP, ELAV/HU

and othel?’pérr%he%%s nC!J % quepsE %O%H P10% 1I}IM Q)Oa?sospreferably included on the cancer

diagnostic microarray are epitopes known to trigger a T-cell response, as an overlap between the T-

and B-immunogenicity could be inferred from previous studies (Scanlan et al., Cancer Immun. (2001)
1:4; Chen et al., Proc Natl Acad Sci USA. (1998) 95:6919-23). An excellent collection of known T-cell
epitopes exist in Cancer Immunity database. Thus, a highly preferred cancer diagnostic epitope
microarray combines previously identified immunogenic sequences with the embryonal factor epitope
design described above. The peptides are synthesized and may be printed on a microarray using
known methods. For example, see Robinson et al., supra .

[00125] Preferred informative epitopes for the diagnosis of breast cancer include those disclosed in
Figure 2.

[00126] Preferred informative epitopes for distinguishing between NSCLC and SCLC include those
disclosed in Figures 3, 7, and 13.

[00127] Preferred informative epitopes for the diagnosis of NSCLC include those disclosed in Figures
7 and 13.

[00128] Preferred epitopes from which to select informative epitopes for predicting a class distinction
include those disclosed in Figures 6, 7, 9, 10, 11, 12, and 13.
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BAI AP31198 1198 LSPDSI QNDEAVAPL 15 BAI AP31099 1099
ALCW.NNVELVRKA 15 31 WD 2006/ 091734 PCT/ US2006/ 006431
wW®B21060B247 1217 DEKLALLNASLVVRK 15 BAlI AP3567PGE7S2006/006431
EHSAEEPNSSSWRGE 15 BOPI - bl ock of proI iferation | NM

001291 1 o GeRRIDES S Meiis2 60 PRI C3p LR MU hclian

plurality aptladses for @ eloﬁﬁmal@emﬁl@mherm mlmr@z saMAriseRp plofiy pf peptides,
each pep@gﬁl e 1345 g]aQ:o (j%"?SNL H ﬁg e]baﬂ%ﬁn %b@ﬁy}ﬁ%\#éleﬁﬁlaral@nstlc

of a paﬁlwmsmq@ﬂeéﬁpg tﬁ&sp'uré&b%fg@% %ﬂ?ﬁ%ﬁ R ﬁﬁﬁ%ﬁné 1423
plurality SEpERi8Ex AL e 4ariesRbriaMgKBhdbAINRGadbitieOp E2O.0 BRI sABHBIFS collectlvely

character@@fg% %%g%& oﬂ:*\)%{tlc%p glggsgé %e?eﬂ‘ﬁtﬁe mgm%h@h@u&viﬁof

AVI R CLYK
each pepggepip gﬁgp@@nﬂ@gigb?rd@ @ﬁ?{nq arWl’StlcrﬁszW ofr(m Qﬂlfgléégjljpamcular
classes tit3alin 8 9880le BrRfacidit il o SNAGEY loRSbi tHEpIUEIR) o0t 0lad @&bses.

| VQQLI ENSTTFRDK 15 CAd -09575 575 LSETW.RNYQVLPDR 15

[00130] Ir&ﬁ. RE%}%@%%%B%&L{?S EWM&SJ%DO@IFQ%?E ﬁ% d g’gr}gwshmg

between g st piessranp arsaeang cleations biglogieatparas- T\ﬁm mwmwree&r a8 §9ppyise
a plural|tQ&Q>e]lﬁMbéV§BbH\lﬁb$@Bé\|NHepbﬁden@ﬂlavﬁ@ BEOrrdspon MPAIESHIATIGHGRGtivity in

N

taken togvthVRLrEminL@mﬁp@ss h@ﬁvmwezmse@'tmnﬂm@mfﬁm spgiples
collectlveg-éﬁaracte%'oi’ ihK @rskartiaseond chibsd3DdHein e l&dbaibb&HBoinding activity of

e S BN N S A o

class as sdmekeddo itnautogntipedyibinding RMVOIB @Sample characteristic of the other class.

[00131] In one embodiment, the invention provides epitope microarrays comprising a plurality of
peptides, each peptide having a corresponding epitope binding activity in a first sample or a second
sample, wherein the autoantibody binding activity of each peptide is higher or lower with the first
sample as compared to the second sample, and wherein the first sample and the second sample

correspond to distinct classes.

[00132] In a preferred embodiment, at least a first peptide of the epitope microarray has higher
autoantibody binding activity with a first sample corresponding to a first class as compared to its
autoantibody binding activity with a second sample corresponding to a second class, and at least a
second peptide of the epitope microarray has higher autoantibody binding activity with the second
sample corresponding to the second class as compared to its autoantibody binding activity with the

first sample corresponding to the first class.

[00133] Each peptide included on an epitope microarray displays an autoantibody binding activity that
correlates with a class distinction, though the frequency at which autoantibody binding activity for any
particular epitope is detected may be low, and the probability of detecting a particular epitope-binding
autoantibody in a sample characteristic of a particular class may be low. Such epitopes are

nonetheless useful for diagnosis when used in combination, as disclosed herein.

[00134] Preferred distinct classes include a non-disease class and a disease class, more preferably a

non-cancer class and a cancer class, the latter preferably being lung cancer, breast cancer,
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CSDA422 422 QQATSGPNQPSVRRG 15 CSDA7 7

AGEATTTTTTTLPQA 15 CSDA175 175 PQARSVGDGETVEFD 15
WORPEPHB34F064 - Honp sapi ens hypot heti cal protBCTUS2006/006431

DKFZp434F054 NM 032259 DKFZ 434F054-113 113

T

a non-digR4¢ 05, %femlmgbnMNﬂn@v% ang a NPKFINSEARAFSSs PippRrefpyed
distinct (@Iééé#@@%ﬂ—éa-ﬁ%rl;@sséizsdé@ag@Qtﬁ/cﬂaﬂg%%ﬂcer classes, such as NSCLC and

06431 uk otic transl
SOLC. QYRS O e APl OAEISE At DbT6 B0 ERED "B F AR cancer
classes. AGASRQENGAS 11 EFHD2 - EF hand domai n containing 2 NM
024329 EFHD2- 113 113 FSRKQ KDMEKMFK 14 EXOSC9 -

[00135] %’%Op? SR LONTRNRRAL 1ib MM&Q%&SQ(%%N %le?ré@rray correspond to

s S e e L
containing I NM 031208 FAHD1- 104 104 KRCRAVPEAAAMDYV
[00136] A5 disiEDeBH, SBORMRIARPSREN to tifferepigapments 7f 2giTdle protein can

exhibit discbreY aifblehtdsmAn® binfihy 338 betwddRBarfig: @é ﬁdiﬁ’ different classes.

Without gégg L et &%ﬁﬁ&éﬁ%ﬁ%gargancge%l\% gégm Rgact vn?'essbe§ween epitopes

corresdeﬁ@ﬁRENE’érh& Mbkinlbay el dlig 08 84, RbPol2B@ItératiiNS ADNEerReadsnt epitope

alteratlo;'rssthatF clor.lt{hgt?{@ ﬁ) tl]ré let%égon%f §E%’%§M§P ril §%|ICE Lekiahfd3Ba Ta'isg'_%ﬁ
FLJ10385-

number TR RIS S0 F6Ra8T S fsn%v@wmf%é%%ém}@@v\ﬁ?"ﬂf'ed
in a varidty of dahdek§385- 557 557 LGREVTTNQRI YFDL 15 FLJ10385-321
321 LMSSAQPDTSYVASS 15 (GL009 - Honp sapi ens

'[00137]Wdh%9\%5aﬁ1@||1t Me%‘ﬁ%oﬂe 9&% oML Qr?*%?@uré&ééqga%&oér%@ody that
PRNNI SYLVL 009- 184 184 LFGFSAVS| MYLVLV 1

specmc@@@gs the p%e'WRﬂ)‘B\t/@-ﬂ[‘Fﬂ_tﬁrSﬁBeli 3phced mRNA that is present or predomlnant

with respect to transcripts of the particular gene, in a first class, but absent or nondominant in a

second class.

[00138] At least a first peptide of an epitope microarray herein has higher autoantibody binding activity
with a first sample corresponding to a first class as compared to its autoantibody binding activity with
a second sample corresponding to a second class, and at least a second peptide of the epitope
microarray has higher autoantibody binding activity with the second sample corresponding to the
second class as compared to its autoantibody binding activity with the first sample corresponding to
the first class. Thus between two distinct classes, autoantibody binding activity that is higher in each
class detectable with the preferred microarrays of the invention. With respect to cancer diagnostics,
the preferred cancer diagnostic microarrays include epitopes capable of detecting autoantibody
binding activities that are higher in a non-cancer sample than a cancer sample, as well as epitopes
that are capable of detecting autoantibody binding activities that are higher in a cancer sample than a
non-cancer sample, the latter potentially attributable to the appearance of tumor-associated antigens
in an individual with cancer. -

[00139] Once binding of autoantibody to array-bound epitope, and binding of detection agent to
immobilized autoantibody occurs, the arrays are inserted into a scanner which can detect patterns of
binding. The autoantibody binding data may be collected as light emitted from the labeled groups of
the detection agents bound to the array. Since the position of each epitope on the array is known,
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GL009-15 15 TDGSDFQHRERVAVH 15 GNPTAG -
N-acet yl gl ucosam ne-1 phosphotransferase, gama

WG aiwand173ANM 032520 GNPTAG 379 379 SNLEHL 12 OMPITAS2086®6431
263 DELI TPQGHEKLLRT 15 GNPTAG 109 109 PFHNVTQHEQTFRWN

paﬁicula%%tqq%?%g@biéglgé %@ﬁ?ﬁt ﬁ%}ﬁﬁé r%ﬁ&g@é%@g% gf lf.gﬁt' de%gg{e% %} %%%canner
becomeﬁRRNﬁﬁWﬂLWb&L@éﬁthDEPP'@EI‘W"W@E- Zpa epfgPAAI LY TTY P example of
obtainin %H_ %H’@M . Diher GBEHU&S ﬁ98et3r9rﬁmng autoantibody

e e LRI LS5l e

used Wltﬂ.ﬁ@WhﬂV@MlOKT 15 GIF2H2- 185 185 HGEPSLYNSLSI AMQ 15
GIF2H2- 325 325 PPPASSSSECSLI RM 15 GIF2H2-487 487

Petide arsdidn WO 2006/ 091734
P FPCL%&EUSZOOGIO ﬁ'ﬂé’ GTF2H2- 151 151 || VTKSKRAEKLTEL 15

[00140]!1}@&% L33 311?%%1_%@ 'aﬁg'qyp g’esa%u Zalrs_lﬁ Po4 ?ﬁ Et%des Peptides

may be dvymhrdo‘toas@yl‘dlﬁ/h 005626 $¢ﬂl@lels &s 8pwe¢!axﬁ¢b)r\pnmwllbn fie art. For

example;"%_%ﬁ}'m %,%Lé%ﬁnﬁ'ﬁ h&Ble K6 sdien s KhWn HQRe art. Peptides may

be generﬁjgé}qy fétgnsi\@sorﬁa @iﬁqrp_mt Ef%?@ Y, @E& SL%%LGEZ&OS according to
methodsiwetl koowraio YHegdriu tFat éxaopie, #eyszamoas @-Hnizieolpdy, UE2BE289: Solid-Phase
Peptide gﬁ% SJN%E%%’V&EPWWM& ﬁeé@ 1st'éé1%ﬂr1\1%38mt?é’ﬂ5 1997, ISBN

190 LEGS
0121821m@4napge;erwsenm@rg9mm@n@ R

synthesiZsr BRIBeAMIEFRh&i£s pbbtidesIRAGEing fohsysithesie otleadifidyepiiies 5 NM
005474 HDACS-1 027 1027 LYGITSPLNRQKLDSK 15 HDACS5-481

[00141] % @W&gﬁ ﬁ%?ed a'%g thhtnobd 921 known in the art. For

example, see Protein Microarray Technology, D. Kambhampati (ed.), John Wiley & Sons, March 5,
2004, ISBN 3527305971; Protein Microarrays, M. Schena, Jones & Bartlett Publishers, July, 2004,
ISBN 0763731277; and Protein Arrays: Methods and Protocols (Methods in Molecular Biology), E.
Fung, Humana Press, April 1, 2004, ISBN 158829255X. In a preferred embodiment, a Piezorray Non-

contact Spotting System from Perkin Elmer is used according to the manufacturer's specifications.
Sample Sources and Manipulation

[00142] A sample can be any sample comprising autoantibodies. Preferred samples include blood,
plasma, cerebrospinal fluid, and synovial fluid.

[00143] Blood may be collected from each individual by venipuncture. 0.1-0.5 ml may be used to
prepare blood serum or plasma. Serum may be prepared just after blood drawing. Tubes may be left
at room temperature for 4 hours following centrifugation at 170 x g for 5 minutes after which serum is
removed. Serum may be aliquoted and stored at —20 C. Plasma may be prepared by adding EDTA
(final concentration of 5 mM) to blood sample. Blood sample may be centrifuged at 170 x g for 5

minutes, supernatant removed and stored at -20°C.

[00144] TABLE 1 — Informative Epitopes - Disclosed are 1,448 peptide epitopes, as well as
corresponding protein names, Genbank accession numbers, and peptide sites. These epitopes may
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HDACS5- 1112 1112 VAAGELKNGFAI I RP 15 HDACS5-102 102

QELLALKQQQQLQKQ 15 HDACS5- 1136 1136 AMGFCFFNSVAI TAK 15

WODAEBI AL 4 1414 AVLQOKPNI NAVATL 15 HDACS- 702P@DRS2006/006431
QLVMOQOHQQFL 15 HDACS- 175 175 QENLAAKRQQELEQQ 15

HDACS- 506 506 OATVIVT
be used @S@NS@H@TPS&E%A

tiedy by

s U Peas PG S B 5

measure blidédntib &g bindihg a&&/ﬁTﬁﬁRﬁM@(&anﬂpﬁes. I&EAE&)enmea]abr

hi st oconpati bility conpl ex, class I, B NM 005514
Sene — HDO oo Kﬁ;h*iﬂf?ﬁ*”%@ ‘-"lﬁuj ot ry— o
ACADVL = ]
der@[jmgc 5 P a=VET a5 |, ChMBRARL7 HLA-C 479 479
I SN L el QAL TS s
ACADVLm - 1 b021EL 1SPA LOE'S'J\@'QQEW@NF@QM 15
ACADVLARIKI NLQNKQSLTMD 15| HSPAA- 381 97 MEANSUUGIASNTABVFFD 15
ACADVLBEPA4- 76 76 AKSQVL SNAKNTVQG. 15 [324s5pag @RV ERAIGSKLWIS |15
ACADVLESISEDDRNSFTLKLE 15 |HSPA4-1016 48316 AN INGTESRER4 |15
ACADVL387 WO 2006/ 091734 PCT/ US2006/ 0(&#31 AAQBERYERKL |15
AcADVLEE1 SSFKNKEDQYDH 15 | HSPA4- 806 M_NUAMIKNREGRMAD). GBS 15
ADSL - agg%guc@ﬁgte%ge HG FSYapAbddsVH 15  HSPHI - heat shock
ADSL244!.’L_J‘25I'I:‘ELIJ.J;UKLB prot eiln T NM 006644, HSPHE-&@3L 3 KRVRDD |15
ADSL85 Voo T DEPLN 12 —HSPHIT-83 83 HANINTVSNFHEIEFIRSNPENIDFK (15
ADSL164 DOADKANEKKYDEP—E5 FPH - 71 71 2‘3: QRN 1
ADSLISRISPLL- 1141 1141 ECYRNEKNSYAMD 120 HEPHISGNEDNIUIER 16
ADSL476K| FRTPNGPNL DKK 15 [1QMDL - 1 Q#8 i ¢ JHRPTENTLONISEG , 115
ADSL411 OADI - 173 173 LDEQQ EK| SPK 1411 RCCSLARHLMTLVMD 15
ADSL97 - 97 DFKMAAEEEKRLRHD |15
AP1G2 - adaptor-related protein
complex 1, gamma 2 subunit NM_003917
AP1G2584 584 VRDDAVANLTQLIGG |15
AP1G2497 497 ELSLALVNSSNVRAM 115
AP1G2500 500 LALVNSSNVRAMMQE _ [15
AP1G2425 425 FLLNSDRNIRYVALT 15
AP1G21020 1020 LFRILNPNKAPLRLK 15
AP1G2656 656 GDLLLAGNCEEIEPL 15
AP1G2938 938 SFIRPPENPALLLIT 15
AP1G2701 701 LLEKVLQSHMSLPAT |15
AP1G2967 967 ICQAAVPKSLQLQLQ 15
AP1G2388 388 DTSRNAGNAVLFETV |15
ASCC3L1 - activating signal
cointegrator 1 complex subunit 3-like 1 |NM_014014
ASCC3L1884 884 GLSATLPNYEDVATF 15
ASCC3L12395 2395 RRMTQNPNYYNLQGI |15
ASCC3L11965 1965 RRWKQRKNVQNINLF |15
ASCC3L12472 2472 IAAYYYINYTTIELF 15
ASCC3L1405 405 SDDRECENQLVLLLG |15
ASCC3L11968 1968 KQRKNVONINLFVVD |15
ASCC3L12519 2519 GLIEIISNAAEYENI 15
ASCC3L1659 659 LYRAALETDENLLLC 15
BAIAP3 - BAl{-associated protein 3 NM_003933
BAIAP31198 1198 LSPDSIQNDEAVAPL 15
BAIAP31099 1099 ALCVVLNNVELVRKA |15
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| QAD1- 315 315 SAENPVENHI NI TQS 15

LMLEETRNTI TVPAS 15

WO SMB09B338 338 DSNSGERNDLNLDRS 15

ADEVI TRNELMLEET 15

n

| QAD1- 655 655

| QAD1- 28 28 RGGISQSDI STLPTV 15

| QAD1- 395 395 TSTESATNENNTNPE 15

1PEHA_ 409 A4Q0

4—NM-032452

| QADI - 646 GBGI/US2006/006431

1PDHA J||||r'\r\'l-r'\ nhi |1

BAIAPS EAVSAARCROEL AAA 15 |KI-AAD373/ cel2ibs onPEKEBHNASLYNRK g 115
BAIAP35@7l 025114 K| AAQ373- 707 707 | Dl TISERNSKHEKBAEEBNSSSWRGE |15
BOP1 - pgk/f 8pfiferpfi@iz! 1287 ANVKWAARESVSI SEL. 15 | KI AAQ373- 1345
BOP1641345 M_VORTSNLEHLECH 15 KI AA031631 1410|LYAABVEDSVLLLNP 15
BOP18256TKLGNESSVDKA 13 KIAA0373- 142382423 KIRKKIQIMINBEXWESES S 13
Cep290 1 BlomKlsAéh3 E8ntd2déde 3203 KLRI AKNNLEI LNEK| 15

protein dépZoR0B¢R20R) iInRANAL RSONBKBMYHEL| OY] 14  KI AA0373-471 471
Cep290F37DADKSNVVALQQG 15 |KI AA0373-11F0213 THMVKFENBKHMGR 14 |15
Cep2901dgA0373- 2537 2537 QOKPLTDNKQSL |1B87 15 |AKQROMVBMEVEAE. |15
Cep200f 8> RENSLTDNLNDLNNE 15 KI AAUSH32938 MRYQRTSNLEHLECE 15
Cep200}d3! EONWELT PLAY 1o M ARDS o - Hhoa - Ul IARKEIINSDveRs - 1™ 115
Cep2003udg 1005737807 807 LDELSEKNVBEACDR Ty sINAWIEARERS |15
Cen2908 e ar) NG VER 26 [kt AR0373- 125! 1203 JLOADKENIMALRRRG, 15
Cep2902537 | AAQ373- 1103 1103 MKKLLAEN VL IOGKPLTONKQSLIEE ~ |15
Cep290246AA0373- 720 720 QQAQYRAENQ | | KE 246%  KIRENSLTRNENDINNE |15
Cep2908tDT0 KKNQSI TDLKQL VKH 15 Kl AAQ3113072294 |RKFAMIRHQQSLLYK 15
CGI-09 KNOIRARBhKEEI-03pro®in [KI AA0373- 1050 1050 ASI | NSQNEYLI HLL
(CGI1-09) mIRN4. AAD373- 64 64 \BMH@G@QI 10 35 2006/ 091734
CGI-096BTT/ US2006/ 006431 Kl AA0373- 269832692 AQTRMKSIGKKIEEBHL |15
CGI-09168% Kl AA0373-1972 1972 DPSLPLPN@G&lI ALRNGALIENSTTFRDK 15
cGl-095f5AA0373- 3234 3234 GAESTI PDADQLISEK 15 | KEAADRNSQIEIBR |15
cGl-0904b810 NEKSLI RQYTTLVEL| 15 KI AA0O6&30 NM Okl ldERNADGLIVA 15
CGl- 098'5" AAUG83- 234 234 UONRLQXENLAEFFPR,1S  KlIAARRGPsEE3Lae |15
CGI-63 LA%HS EAHMURE Rideak 10

receptor binding factor 1 (CGI-63) NM 016011

CGI1-63100 100 KMLAAPINPSDINMI 15
CGI-63156 156 QVVAVGSNVTGLKPG (15
CHTF18 - CTF18, chromosome

transmission fidelity factor 18 homolog [NM 022092

CHTF181110 1110 YIYRLEPNVEELCRF 15
CHTF18882 882 VVQGLFDNFLRLRLR 15
CLK3 - CDC-like kinase 3 NM_001292

CLK3158 158 RRTRSCSSASSMRLW |15
COTL1 - coactosin-like 1 NM 021149

COTL1154 154 AKEFVISDRKELEED 15
CSDA

CSDA - cold shock domain protein A |NM 003651

CSDA422 422 QQATSGPNQPSVRRG |15
CSDA7 7 AGEATTTTTTTLPQA 15
CSDA175 175 PQARSVGDGETVEFD |15
DKFZp434F054 - Homo sapiens

hypothetical protein DKFZp434F054 NM 032259

DKFZp434F054-113 113 LLATAATNGVVVTW 14
DKFZp434F054-650 650 LPLMNSFNLKDMAPG 15
DKFZp434F054-647 647 SCGLPLMNSFNLKDM 15
DKFZp434F054-26 26 CHLDAPANAISVCRD 15
DKFZp434F054-701 701 SDTVLLDSSATLITN 15
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Kl AAO683- 868 868 QPGSPSPNTPCLPEA 15 Kl AA0683-323 323

PRLAALTQGSYLHQR 15

KRT18 -

keratin 18 NM 000224

WERIDEB9B38 TRSTFSTNYRSLGSV 15 KRT18-343 343 PCT/US2006/006431
YDELARKNREELDKY 15 KRT18-185 185 | FANTVDNARI VLQ 15

KRT18-566 m,e SASEINDTKVERH—KRF- 8544544
conao LR R ORT 15 |(T480g52 252 RCVI PDTN TRLGLE 15
EEF1D- ryé%k?é\',cx.”.’ LNL_ 15 kRTi8 96 06I3RavEe ANARRAENSASS 11
EFHD2 + i fpand domain spiaiping, 2 B_NM 002300 LDHB- 347 347
EFHD2-113FSM KNI SRI HPV 15 |l DHB- 18 18 BEATVPNERRIFAIPMEKMFK 14
EXOSCY Dpigs @8 cBPNeERYG ENMVEIS8BP 15| | DHB-177 177
EXOSCc%:p4d VVSNPVDI LTY 15 |LDHB- 106 1024&DYSVIANSKENNORVRIGE 15
ExXosce-PHB- 307 307 GTDNDSENVWKEVHKM 15 [24 L DHB- LMERCLRNSKCIDTE 15
FAHD1 EHtinArd MEdibidetttihydimlasé|GALSA - [ ecti n,
domain ¢pmltadrdigoi de- bi ndi ng, [Nso03M2D&, 4| (gal ectin 4) NM 006149
FAHD1-163ALS4- 391 391 DRFKVYANGQHLFDF 164 LGAKBERAYPERBAMDYV |15
FAHD1-B6CHQQLNSLPTMEGP 15 [LGALSA- 407 4@7 HRLBMRIAVISERVQ 15 |12
FAHD154ALSA- 415 415 VDILEI QGDVILSYV ka7, LGAVMyISRilEEG 15
FLJ103851] NER i BothticallOC! 62962 - [STmiTar to zinc finger
protein AU@3aREN 616 " XM 091/§601406462962- 177 1177
FLJ10385:696~ ENL 1L SPO 15  [LU-102902 23629232 [ PEKDEMTNSGVSMIPS-_ |15
R e L L DO ok T S L AT
FLI0SES00, o 63062 854854 LSNHKREHFZ 20— Lt BADNIERIR 20 115
FLJ10385-457\ JERAYSCL ARLL 15 L OC162062- 11155 111 BLSEEEANGPELGSG — 15
FLJ103§496] | VNHQKMHTG 15 | 0C162962- 2996231 NESBRYUNRIYGRp |15
FLJ1038p247] OC162962-111 111 YI REL QKNI B FFQ CIINSADNILRI 15
FLJ103850878/ 091734 PCT/ US2006/ 006431 578 LVSGSTSGAVSVWDT 15
FLJ10385-557 557 LGREVTTNQRIYFDL 15
FLJ10385-321 321 LMSSAQPDTSYVASS 15
GL009 - Homo sapiens hypothetical
protein GLO09 NM_032492
GL009-113 113 LLSFPRNNISYLVL 14
GL009-184 184 LFGFSAVSIMYLVLV 15
GL009-76 76 VAKMSVGHLRLLSHD 15
GL009-15 15 TDGSDFQHRERVAMH |15
GNPTAG - N-acetylglucosamine-1-
phosphotransferase, gamma subunit  |[NM_032520
GNPTAG-379 379 SNLEHL 12
GNPTAG-263 263 DELITPQGHEKLLRT 15
GNPTAG-109 109 PFHNVTQHEQTFRWN |15
GRINA - glutamate receptor, ionotropic, |XM_291268
GRINA-299 299 NTEAVIMA 8
GRINA-255 255 FRRKHPWNLVALSVL 15
GRINA-421 421 YVFAALNLYTDIINI 15
GRINA-224 224 FVRENVWTYYVS 12
GRINA-398 398 TCFLAVDTQLLLGNK 15
GTF2H2 - general transcription factor
1IH, polypeptide 2 NM 001515
GTF2H2-240 240 LTTCDPSNIYDLIKT 15
GTF2H2-185 185 HGEPSLYNSLSIAMQ 15
GTF2H2-325 325 PPPASSSSECSLIRM 15
GTF2H2-487 487 YVCAVCQNVFCVDCD |15
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LOCI 62962-1189 1189 FGRFSCLNKHQM HS 15

LOC162962- 543

543 KSFSQSSNLATHQTV 15 LOC162962-904 904

WOUBKAMTERSSLT 13 LOC388198 -

145 RSSTGAYALRLC 12

LOC388198-9 9 GAAYSAQRMAGLVLP 15

XM 373655 LOC38BAP8S24&006431

L OC388561 - simlar tozinefingerproteln—600—XM
GTF2H2351192 | OC388561- 230 230_NESCGKAEYSSL ||IMIKPKRAEKLTEL 15
GTF2H2HgX388561- 182 182 VWNSSLL TR 15  SLSAMETIHMP 7 13
GTF2H2BEESTAQGNREVFHAG 15 |LOC388561- 462 461 [KEEINGESITYS 12 |13
HAGH - HydolpBfgllitathidde 412 ECGKTFSHKSSLTCH 15 |LOC388561- 307
hydrolas€807 ECGKTFSQISSLTCH [N 006$28388561- 874 |874
HAGH-8 ECGKNFSQKSSLI CH 15 |L0OC401193 -[8si mi | dYLRAATRNIYMYLVID 15
HAGH-24%euronal a o tosis ilnhi bitory pz3stei n |GNESMERPHFARHV 15
HAGH-16d0CA401193- 87 87 NTASSSLNI FSLLPT1085 L OQSMAMHKIBE-SAYQVE 15
HAGH- Sd&tPl SCNNSINTASS 15 |[LOCA01193- 15p 156 [HivbRrEEREREVEI®Y |15
HAGH-1gg 000333 XM US0958 [ TCI0333 ‘A,.l.‘-%@tmﬁ"%ﬂbm 15

X ECORNTFOSUUVDSLVYH 1 LOLYUGS3o- 521
gt r°<‘)’ﬁ%¥i—%§ EEILAQ-| 43 0sb§M - |LSML hdnol og, Us smal |
HAGHL-4IUCT €ar RNATassocT ared NV 01448 [SVL-Geg dddymyLvie |15
HAGHL- é@m “o7 g7 .Lh’FA‘,niiu PPNROT <Vl LL&F NFSNIEFRQKY |15
HAGHL- O VIO NIV T O LI L\, l-li\-4' LE g‘ dM?QSLAEL 15
HAGHL-183VDPTSNTYTLV/TC 15 mgM_giéf 198, \1 ooReRN th@ 15 13
HAGHL-MIBGEA4- 85 85 GPPQSPQGASAI PTT 15108 E - SkHERF.A% RFG 15
HDACS5 thisioratdeasetylashisbi t or yNMAD66F4 NM [002415 |M F- 141 141
HDAC5S-NMAANVGW 8 M F-92 92 | GGAONRSYBKIZL CG [1RCTIRUNRDKEDERS |15
HDAC5-&HDRVYI NYYDM 12  MBLUN - nesot hekgn NM |[DRESSPNABISNY 731 15
HDAC5-11b4 GVLANPPNI SSLSPR 115 1194 GTQQAFYNDPSVLYl |15
HDAC5-1112 1112 VAAGELKNGFAIIRP 15
HDAC5-102 102 QELLALKQQQQLQKQ [15
HDAC5-1136 1136 AMGFCFFNSVAITAK 15
HDAC5-1414 1414 AVLQQKPNINAVATL 15
HDAC5-702 702 QLVMQQQHQQFL 15
HDAC5-175 175 QEMLAAKRQQELEQQ {15
HDAC5-506 506 QATVTVTNSHLTASP 15
HDAC5-426 426 GPSSPNSSHSTIAEN 15
HDAC5-487 487 PNQFSLYTSPSLPNI 15
HDAC5-644 644 TGERVATSMRTVGKL |15
HLA-B - major histocompatibility
complex, class |, B NM_005514
HLA-B-115 115 YKAQAQTDRESL 12
HLA-B-182 182 HDQYAYDGKDYIALN 15
HLA-C - major histocompatibility
complex, class |, C NM 002117
HLA-C-479 479 CSNSAQGSDESLITC 15
HLA-C-182 182 YDQSAYDGKDYIALN 15
HLA-C-258 258 LRRYLENGKETLQRA  [15
HSPAA4 - heat shock 70kDa protein 4  |NM_002154
HSPA4-1022 1022 NNKLNLQNKQSLTMD 15
HSPA4-381 381 MSANASDLPLS 12
HSPA4-76 76 AKSQVISNAKNTVQG 15
HSPA4-873 873 FVSEDDRNSFTLKLE 15
HSPA4-1016 1016 AMEWMNNKLNLQNK |14
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MSLN-71 71 PLDGVLANPPNI SSL 15 MSLN-186 186
FSRI TKANVDLLPRG 15 MSLN-652 652 RLAFQNWMNGSEYFVK 15

woBlbSTe4 510 PEDI RKWANVTSL 12 MSLN- 324 324

PSTV\BVSTI\/DALRGL 15 MSLN- 259 259 PGRFVAESAEVLLPR 15

IV a N aWaVaValllaVal

Lriennne/

PCT/US2006/006431

091734 PGt

I I USZUUO0/ UU

A
HSPA4'§r S€ee r‘tL 'L"J\?Jjﬁ“"e“ti ge—pssoctat-ed ﬁ“ eﬁf@ RENKER @Yl g4 115
HSPA4-R0B~A 251 251" AVRALKNNSNDE VNA_ 15 80RiACA. BENEXTENEGKMIMQ |15
HSPA4-608r TOQAQLAAA_ 12 NACA- 251 251 NVS SASEVEVH 15
HSPH1 negtshock 135kBRATFKPaNM 007184 NI SCH 428 428
protein gy | \A/DNLOHLYNL 15 0906493 478 G HTKLGNLKTLNLA 15
HSPH1-§P”R(‘J—L 805805 ClLGYT TN(T)IZI QRL 1381 NI SCIMSSNSTDL7EN 12
HSPH1RI TGKIVENYEL | HSS 15 I SCH- 555 588 EHVSIHANNPIVSNFRRFHGR |15
HSPH1-BPSCH 710 710 ALASSLSSTDSLTPE 1%91 Nl SCHEHQIHQURRLLTE 15
HSPH1-TBINCRNRNSFKLSRV 15 NI SCH- 97 97 7BKKI | GfiMeRMHAEH1A/D QP 15
HsPH1f SCH- 1360 1360 QLRASLQDLKTW A Fa NI S avERTHAN 15
HSPH1 AL SYNKLSSLEGL 15 NI 'SCH- 333 333, pVRFEALSNERNSYRMBY 13
LTS P oret m 2N €42205 RERLHGRNDKS s
IQWD1 BE WAl RO C C CAAACDENML A
WD 06 26 RV VENVE G TP 075 o RLDEDRDNNNERE SR 1 |15
IQWDA1- otor NM 007346 OGER. P48 165 SRENPY FaSHN |15
IOWD1-6% (OGER- 639 639_S VASGGAQTL Al £535 EBORNDIFYPAS 15
IQWD1-PSWARSHNNLRI TRI L_15 PABPCI - pol28( A) bREGTRRSSTLETH, 15
IQWD1-838 opl asmic | NM 002568 PABPCI - 886 796 DSMSGERNNERLDRBAL |15
IQWD1-8% PABPCI - 150 150 NLDKSI DNKALY[gd6 15 |"BEBREANOMLEET |15
IQWD1-B83ALDTWNFDVI K&K 15  |PABPCI - 650 65§ TORYANESIRIEERIRFE |15
JPH4 - jinfdEpRdlin £32 332 OKAVDRNGEEIPEK 15
JPH4-498 498 RAVSAARQRQEIAAA |15
KIAA0373/centrosome protein cep290 |NM 025114
KIAA0373-707 707 IDLTEFRNSKHLKQQ __[15
KIAA0373-1287 1287 ALQKVVDNSVSLSEL |15
KIAA0373-1345 1345 MLVQRTSNLEHLECE |15
KIAA0373-1410 1410 ETKLGNESSMDKA 13
KIAA0373-1423 1423 KAKKSITNSDIVSIS 15
KIAA0373-3203 3203 KLRIAKNNLEILNEK 15
KIAA0373-271 271 RSQLSKKNYELIQY 14
KIAA0373-471 471 QLDADKSNVMALQQG |15
KIAA0373-113 113 TKVMKLENELEMAQ |14
KIAA0373-2537 2537 QGKPLTDNKQSLIEE |15
KIAA0373-2465 2465 RENSLTDNLNDLNNE 15
KIAA0373-938 938 VNAIESKNAEGIFDA 15
KIAA0373-1107 1107 RKFAVIRHQQSLLYK |15
KIAA0373-807 807 LDLLSLKNMSEAQSK |15
KIAA0373-634 634 VEIKNCKNQIKIRDR 15
KIAA0373-2401 2401 SQKEAHLNVQQIVDR 15
KIAA0373-1203 1203 KITVLQVNEKSLIRQ 15
KIAA0373-1193 1193 MKKILAENSRKITVL 15
KIAA0373-720 720 QQQYRAENQILLKEI |15
KIAA0373-3110 3110 KKNQSITDLKQLVKE |15
KIAA0373-2294 2204 KVKAEVEDLKYLLDQ |15
KIAA0373-1050 1050 ASIINSQNEYLIHLL 15
KIAA0373-64 64 QENVIHLFRI 10
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PAI - RBPI - nRNA-bi nding protein NM 015640 PAI - RBP1-304
304 GIVKDELTDLDQS 13 PAI-RBP1-102 102 RKNPLPPSVGADKK

WA 200689734RBPI - 158 158 PDQQLQGEGKI | DRR 15 PDXKPET/US2006/006431
pyri doxal (pyridoxine, vitamn B6) Ki nase NM 003681

DDYI(_ 1 1 1 1 1 1 nl(Ql:I A Illvl\lr\!A_lfY:I 1 5 Pn\(l(
KIAAO378¢R02 S| QSHVI RGY 15 |PDXK- 114 11126% AMMWE&EKF‘ EEL 15

KIAAO37RFISRR 346 346 TVSTLHHVI QRTI QC 15/1973DXK- BRELPIAYIQLEIALR 15

KIAAO3TRIRZACEKTVSTLHHY 15 |PDXK- 89 89 3G RLISNFAKIPDHDREKEK 15

KIAAQ37BLEIG 263 263 NYLI VLGSORRRNPA 1511288 WONERSKROSTTISAEL 15

KIAA0683CT/ US2006/ 006431  RipiKe1b941 101| YDYVLT|IGYTRDKSFL 15

KiAA06EBRR40C menber RAS jncogene fanphy NM BRRLOBENLAEFFPQ |15

KiaA0eeadgg VL S1U 51U KoFSN 2 RABAREEsPENYERYILGE |15
KIAA06%§§”L IGRSYSLASG 15 " TRABA0C22 ) El'ﬁLCLJP%A 15

0 A 104 DR o
\ o4 Vr VUONRLT A \—;

KIAAOBSRA28 | et e g LDADW«LS‘ZS o EREAA WHOR. [15

C DOV IE VY 10 VDU Ao N | NIV VINIMITGOIVEN] V\r\
KRT18 - ] WM22ho0 s RARMOC 234334
KRT18-8AGYIAGSKCGNSL KRSK_ 15 IRBMS1 - RNABD] n@qw% 15
KRT18-3#8r anded interacting protein 1 0028 PERMRINREALDKY |15
KRT18-M8BOYL QAKQSLVPAH 15 [RBMS1-79 79/16\DQL SKANTYDRARIVLRI 15

KRT18-48BVBI - 462 462 SPLAQQMSHLSLG 13 [sBBMSI - BKYVSETNDTKVLRH |15

KRT18-532AAAQKAVSALKAS 15 |RBMVSI1- 495 454 QVAHMRIDSSSMEAQKS |15

KRT18- %%Nbl 108 108 PYCGKT VSTKAI LDKT 1hs, RHBD kviDOTROTR QL E, 15

KRT 1Y ST RWEALYOM 15 IRABOLT ~267 b ASVECRROAMEEXE A s

o VI |

N LY N
DT oI oI O VAL VIOV LLE N0
KRT18-98 1y ACAA/G/SME._15.IRHBDLI 471 bé1 s ACMGGIANERETMOS |15

=7 T\ TDDCT =1 L 1 L IVIVL LV TIAVID

LDHB - Ingipieydehvelppengse Bl Acs hSPeRBARAD 1

LDHB-347 347 LIESMLKNLSRIHPV 15
LDHB-18 18 EEATVPNNKITVVGY 15
LDHB-387 387 KGMYGIENEVFLSLP 15
LDHB-177 177 ClIIVVSNPVDILTY 15
LDHB-106 106 KDYSVTANSKIVVVT 15
LDHB-307 307 GTDNDSENWKEVHKM |15
LDHB-17 17 EEEATVPNNKITVWG 15
LGALS4 - lectin, galactoside-binding,

soluble, 4 (galectin 4) NM_ 006149

LGALS4-391 391 DRFKVYANGQHLFDF 15
LGALS4-237 237 HCHQQLNSLPTMEGP  [15
LGALS4-407 407 HRLSAFQRVDTLEIQ 15
LGALS4-415 415 VDTLEIQGDVTLSYV 15
LGALS4-155 155 EHYKVVVNGNPFYEY 15
LOC162962 - similar to zinc finger

protein 616 XM_091886

LOC162962-177 177 VENKCIENQLTLSFQ 15
LOC162962-232 232 QSEKTVNNSSLVSPL 15
LOC162962-36 36 YWDVMLENYRNL 12
LOC162962-497 497 RQNSNLVNHQRIHTG 15
1LOC162962-315 315 RVSSSLINHQMVHTT 15
LOC162962-854 854 LSNHKRIHTG 10
LOC162962-799 799 ECGTVFRNYSCLARH 15
LOC162962-1113 1113 RVRSILVNHQKMHTG 15
LOC162962-231 231 NQSEKTVNNSSLVSP 15
LOC162962-111 111 YLREIQKNLQDLEFQ 15
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RHBDLI - 555 555 WWALLAYGTFLLFA 15 RHBDLI-332 332

AVRFLTYMFMHVGLE 15

RHOT2 -

ras honol og gene famly,

WOoreevbe91732 NM 138769 RHOT2- 309 309 APQALEDVKTVERMUSE06/006431
RHOT2- 807 807 LLGVWGAAVAAVLSF 15 RHOT2-815 815

[ A\ /COLCT 1

HOTZ2-7 7D

T

LOC162862Y188 SE YRVEVR 10 e f o) #é‘ﬁ}?&g@ﬁ@mms 15
LoG 1625528 335 S35 LGt N LP T QRS s o NEATHQEY  [15
LOC1628R¢:804 DR bindling—+egion_ RNPI04 RRY) IDGEHAYTRRSSLD N 13
LOC388498100 o A2XMCBEIOEAA] ARVNAL 15 RNPC2- 701 701
LOC383HRGMT AT | VPSR 15 RNPC?2- 231 23#5RPRDIFSEFESYNERAC 15 12
LOC388§e2- 420 420 NGFELAGRPMKVGHV 1B RNPCEBABEBABBRIAGLVLP |15
LOC388agKMiMimatosmaTnyerl5 |RNPC2- 551 551 TEASALAAAASVOPL 15

rotein 6RPC2- 561 561 SVQPLAXECETHISAM 15 39 WO 2006/ 091734
LOC38856IF23052006/ 006431 RNPC2- 266 26 23&FVDVNEERKAFKISIILRK 15
LOC388REICKE2 - Rho- associ atled, coil ed-@ep! CONHENNFMNSHLOTEKN |15
Loc3sskpnase 2 NM 004850 ROCK2- 1334 1334 TN ESRANENRAHAS 15
LOC388BXk&2- 403 403 YADSLVGTYSKI VDH }3@1 H(,.l'K, . E@m#ﬂ%ﬁﬂ L 12
LOC38858 ARSI QALAING 15 = IROCRZ-163 " TH3, YAMKELSREEN o o115

- b0 o SLCDGECNSCVEDIZ R =11z

LOC388 SNHL VEMKIMNEEKQ—15—ROCK2-1648 ?UJ.S EE \.E\ Y TeH 5 [15
OB 1 296- 1096 K QEETERDATLASL 8( poERSKNAQKSRLICH — 115
a3 I gy R RV N iy =l byl Sy
Loca0 g O e 124 Ny KR CEVAAGSS R BT 17 |15
LOC401393 T S\ \VREL L RVROW 15 RUNDCL - [7BLIN dﬁthﬁLNHﬁﬂﬂAﬁSng 15
LOC401793x4981 73070 RUNDCI - 704 704 PKQSIBOTAl HVFETRSKISSEEITQY |15
LOC90333 XM_030958

LOC90333-12 12 IQSFKSFNCSSLLKK 15
LOC90333-398 398 ECGKTFSQMSSLVYH |15
LOC90333-321 321 VCDKAFQRDSHLAQH |15
LSM1 - LSM1 homolog, U6 small

nuclear RNA associated NM_014462

LSM1-164 164 DRGLSIPRADTLDEY |15
LSM1-33 33 GFLRSIDQFANLVLH 15
LSM1-87 87 IFVWVRGENVVLLGE! 15
MAGEA4 - melanoma antigen, family A,

4 NM_002362

MAGEA4-234 234 KEVDPTSNTYTLVTC |15
IMAGEA4-181 181 MLERVIKNYKRCFPV |15
IMAGEA4-85 85 GPPQSPQGASALPTT |15
MIF - macrophage migration inhibitory

factor NM_002415

MIF-141 141 NAANVGWN 8
MIF-92 92 IGGAQNRSYSKLLCG |15
MIF-115 115 SPDRVYINYYDM 12
MSLN - mesothelin NM_005823

MSLN-74 74 GVLANPPNISSLSPR |15
MSLN-71 71 PLDGVLANPPNISSL 15
MSLN-186 186 FSRITKANVDLLPRG 15
MSLN-652 652 RLAFQNMNGSEYFVK |15
MSLN-510 510 PEDIRKWNVTSL 12
MSLN-324 324 PSTWSVSTMDALRGL |15
MSLN-259 259 PGRFVAESAEVLLPR |15
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RUNDCI - 795 795 SALNLLSRLSSLKFS 15 RUNDCI-110 110

ERRRLDSALLALSSH 15 RUNDCI -466 466 TGLHLMRRALAVLQ 15
WORINDDY 7489 439 NEQRLVSW/NLI CKS 15 RUNDCI - 316PGI/6S2006/006431

LDVNLNEDI SSLSTE 15 RUNDCI - 507 507 YSPLLKRLEVSVDRV 15

RUNDClL -332 332 | Dﬂ:!\ DAAVAOLVANPR 15 RLINDCL-_249 249
=7V Yv7r \\(l A LI L] - T T VO NLOT [“m A/ [“an A J

NACA - Eﬁm pRiyRerigersseooised RNBELs,3 3 [MAAI EAGAEPVTW 15

compleX BIRGhGY 576 576 VRKEHF AR AH-HI5—RUTBCI—RuUN-—an
NACA-261BC1 donmin cont ainilng—3- NM-0157%5 RUTA AVRAISNNSND] s
NACA-6PEE] | YRAVQSVNVT 15 |RUTBC3- 386 886 | H\ 12

NACA-2RUTBC3- 904 904 W EVIUCSSLPTVE 1325'RUTR sgzggvagaK'Ai/RAL 15

NISCH - WiddfiaHAGSLTDVAVE 15 |RUTBCB84 /5 475 DABLLLGVAVRLAGS 15

NISCH-4R6TBC3- 581 581 LVADLREAI LRVARH 428 RUTBGBL\BENLERRYNL |15

NISCH-47E&VAENEQVLHLW.E 15 |RUTBC3-462 4?2 NTLEDHASQGWHOANLA 15

NISCH-805 1 BC3- 81 81 PGSSLLANSPLVEDA 1950 RUTBU81c3E-ATRADFIQRL 15

IVBAHEDEEPA 15 -
NISCH-‘l’i\ MBATTEDETPA 15 |RUTBCS- 240 470, CVHRETERENEiss © |15

BC3-—413—413 uor(v'Ll-QLTLG'V'LHL ROT| bvad \i\pE3fPD 15

NISCH 5I5 || \If'\VI DRI NI DL TR oo

AL =LA A =LA =3 =)\ = 15 ROTDCO™ l'-I-U YRS BB SAVA | o)
NISCH-T80[TBC3."349 349 | DKL OEHDHELSHT 7330 40 gﬁﬁfﬁ %1&"% 15
NISCH-1BE4T/ LUS2006/ 006431 BUTBC3- 502 5037 1y AviTINGRMANSERLSRY |15

F_

NISCH-9BDS - _Shwachman- Badi an- Di anond98yndr JRKKIGKMSRAYEK 15

NISCH-1SBDS- 71 71 LDEVLQTHSVFVNVS 15 $Bi0S- 1 0QLRAGLADLKTVVIA 15

NiSCH-465Q LTKGEVQVSDK 15 |SBDS- 252 25264 KEKLKPDLSKXNKESELEGL 15

NISCH-33BDS- 148 148 QLEQVFRDI ATl VAD 15[335CNNI |AVRFSATEMKEVLVP 15

NIScH-aBannel’, nonvol tage |gated | al phaos\M OEGBRAPQEMAMAEEB2 |15

NUBP2 Jadiebal IV bR [N 0 oeheV A- B46 346| [ LSRLPETLPSLEED
Nuspz-?% ggd'?d %.5%5 786 VFDLLVIVFLMLLAR 15 |ppgTSDEHMATIEAL |15

NUBP2-5 5 EAAAEPGNLAGVRHI 15
NUBP2-249 249 RVMGIVENMSGFTCP 15
OGFR - opioid growth factor receptor  |[NM_007346

OGFR-165 165 NYDLLEDNHSYIQWL 15
OGFR-639 ' 639 SAAVASGGAQTLALA 15
OGFR-269 269 LNWRSHNNLRITRIL 15
PABPC1 - poly(A) binding protein,

cytoplasmic 1 NM_002568

PABPC1-796 796 GMLLEIDNSELLHML 15
PABPC1-150 150 NLDKSIDNKALYDTF 15
PABPC1-90 90 ERALDTMNFDVIKGK 15
PABPC1-650 650 TQRVANTSTQTMGPR |15
PABPC1-332 332 QKAVDEMNGKELNGK |15
PAI-RBP1 - mRNA-binding protein NM_ 015640

PAI-RBP1-304 304 GTVKDELTDLDQS 13
PAI-RBP1-102 102 RKNPLPPSVGVVDKK 15
PAI-RBP1-158 158 PDQQLQGEGKIIDRR 15
PDXK - pyridoxal (pyridoxine, vitamin

B6) kinase NM_003681

PDXK-111 111 DKSFLAMVVDIVQEL 15
PDXK-7 7 ECRVLSIQSHVIRGY 15
PDXK-114 114 FLAMVVDIVQELK 13
PDXK-346 346 TVSTLHHVLQRTIQC 15
PDXK-339 339 LKVACEKTVSTLHHV 15
PDXK-89 89 LYEGLRLNNMNKYDY 15
PDXK-263 263 NYLIVLGSQRRRNPA 15
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SCNNI A- 343 343 YI NI LSRLPETLPSL 15 SCNNI A-88 88
NNTTI HGAI RLVCSQ 15 SCNNI A-272 272 VASSLRDNNPQVD 13
WOEANBI#7366 166 NSDKLVFPAVTI CTL 15 SCNNI A- 778P@18S2006/006431

VEMAELVFDLLVI 13 SCNNI A- 471 471 LLSTVTGARVMVHGRQ 15

SENNFA-—T87—7F87 FDLJ._\/ MFEMEERRF—35 A-502 502
PDXK-AME T o) S RKETL DR 15 SONNLA_ 745 T4 J]’NQ@@G\W@KSEL 15
RAB40GS HgIoRT B4 ¢ °9"2’§e“LGYKYs“' TTLYAGS 14 “SCNNIA- 184 184
femily _PEKEE: efgl—earHrer—protein—2—Nv
RAB40G31h QSEEFSEL;?A §§0 ‘—’wm GLOSKAVERIAG 15 KSES) AVMH 15
RABA0GI0A| | ASEAEVQKY 15 NCP2- 719 714 1&I\IAG_MWHG‘R&Y8LR°«SG 15
RAB40Gse2%H . 728 728 ONLOLOP KL 13 S(¥23- 165 [FNYBESFTELSRI 13
RAB40GIKNVEBKGSL Gl KFS 15 $CP2- 418 41816FNEL L WBNAGIGREILAGK 15
RAB40GTRP2- 153 153 | QGGVAECVLALGFE 16 [78SCP2- ZIG8LLDERRVRLELW 15
RAB40GBYSLDEVVASKEVF 15 $CP2- 233 23 B3EKEHMERMAIRESELAVR |15
RAB40&8HY- 100 100 T YHSLGMIAE PITNV 15 |3,5DCCARGNSLKRSKSIRPPQ |15
RAB40§\'§£API ogl call y def I ned EOI glj P?I’é(‘é%r ant I:&%gbéSKGﬁgﬂééékl 15

| - J.J J.J LRAVLCAEL \V-\DLLU 1
z?aMngg M%‘heh ”R?EE% | ASCINpElbhsdg713  SDCCAG - 232 232
RBM31_bI+I:RLII: VASAPKG 15 BDCCAG - B60TR60 TCRB KT GRRMSRA#AS |15
RBMS1RECC G 470 475 TRGEFTENNEQTVDR} LS Egﬁvﬁm.é‘trﬁuﬁdéeuc 15
RBMS 1450 & 0-0 ST+ DLRAVLAELNAS 15 FSBocaciSHABQQMERLEIE i3
RBMS 1R (Y VDRALOARS_ 15 BDCCAGL- 1651085 GNISHAPAGKAYBANAS 5 [15
RBMS1495\\n 2006/091734 PCI/ US2006/ 00K981 SIRARMQTHAVPVEEA |15
RBMS1#AR| | | ESG RI HTT_15 SDCCAG - 627 1887 NKIFYCHNSTIRISKT 15 15
RHBDL 5DGGARd, éinREHIKIASL L GMRVEDBZ6DY 15 SDCCAGLO -
RHBDL$&@640! ogi cal |y defined col on can¢en ant icgrKLLAMMYAIS@M O |15
RHBDLNM7005869 267 ASVTLAQIIVFLCYG 15
RHBDL1-349 349 GFNALLQLMIGVPLE |15
RHBDL1-503 503 FMAHLAGAVVGVSMG |15
RHBDL1-471 471 MVLALVCMSSEVGRA |15
RHBDL1-401 401 LAGSLTVSITDMRAP |15
RHBDL1-555 555 WWVVLLAYGTFLLFA |15
RHBDL1-332 332 AWRFLTYMFMHVGLE |15
RHOT2 - ras homolog gene family,
member T2 NM_138769
RHOT2-309 309 APQALEDVKTVWCRN |15
RHOT2-807 807 LLGVVGAAVAAVLSE |15
RHOT2-815 815 VAAVLSFSLYRVLVK |15
RHOT2-7 7 DVRILLLGEAQVGKT |15
RHOT2-335 335 LDGFLFLNTLFIQRG 15
RHOT2-543 543 QAHAITVTREKRLDQ |15
RHOT2-659 659 VACLMFDGSDPKSFA |15
RNPC2 - RNA-binding region (RNP1,
RRM) containing 2 NM_004902
RNPC2-642 642 KCPSIAAAIAAVNAL 15
RNPC2-701 701 FPDSMTATQLLVPSR |15
RNPC2-231 231 RPRDLEEFFSTVGKY |15
RNPC2-420 420 NGFELAGRPMKVGHV |15
RNPC2-662 662 AGKMITAAYVPLPTY |15
RNPC2-551 551 TEASALAAAASVQPL |15
RNPG2-561 561 SVQPLATQCFQLSNM |15
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SDCCAGLO0- 311 311 KRELLAAKCKKVENA 15 SDCCAGL0-400 400
FKSKLTQAI AETPEN 15 SDCCAGLO-393 393 TLALLNQFKSKLTQA
WA 20068DCBAGL0- 159 159 EEEEVNRVSQ@SMKGK 15 SDCOAMBUS2006/006431
-serologically defined colon cancer antigen 3, NY-CO 3

A606643—SPCCAGS-322 322 DYHBLESYVROVERN T8
RNPC2-886~ aca 350 350 HAKLKGEH SEEQA 2 86 SSCREYDYSSVRIAGLT |15

S @df&’“ w-ﬁ 18 418 LRVVMNSAQASI KQL 15

B A A ®. \d.a1LC (@l ol . Veas) la¥aZe) [a¥ake)

ROCKZ'&?@ﬁm DDl(I |\u:\/m 15 érv‘rv\& 25é guu ;Y RYBERISANSANE, £ 15
ROCK2 - QNLRWIMNSAMRE  SDYARERYGEYSKIKBH 15
ROCK2-AF17 KSI DRI SEL 13 SDCCAG3- 248 24811 RT|DHE QNRSQRUAAEHIG, 15
ROCK23E6XCCAGS - serologically defined[163l on yAWteESIErENIKRE 15
ROCK286 NY-CO- 8 NM 006642 SDCCAGB- 4186419 ERDDLGEBISINWEIRSS 12
RoOCK24%27 SDCCAGB- 557 557 KM.I LSONI AQEAQ 15 ENNBCOSOBINLEKQ |15
rock28df ECCTLAKKLEQ SQK 15  SDCCAGB 1428 42FEERTLKQKVENLLLE |15
ROCK2 4 MALVSVRSSLADT 15  SDCCAGE- 945,946 ERIRGBEFYBATAS. 15 |15
ROCK2 g -\ 20" D0 OP4 TV A EAVERVIPlea? | O VNTREERFAKEIEEE _ |15
ROCK2 o s Se2lgyB? A I EE: s

TN 1 JU T 90 [ NT T LTI\ LJ [ O ' 17O [N
RPL1S- K1 48 589! | OSOLASREMDY-13
RPL15-4BCCAGR- 156156 NVPTIVHDL VHTL NDQ!8 QnFéﬁéBQ&KA 561 9
RPL15-1140NI AQ L EFAQVEKY 15 SDCCAGS- 18411484 CKINQLSEMREKPSXA/ 15 [12
RPL15-BDCCAGS- 35 35 LTCALKEGDVTI G 13 [13DCCAGKAIEDVMRFLLRVRCW |15
RUNDCASRBNHQmabAbIEGNGS NRCCARB39952| 952 EVPRLRTQLPSMPOS 15
RUNDCSROLAGS- 13 13 LEEI LAQYORSLREH 1104 SDCCH8ShEOAIBRULTE 15
RUNDCIRABYMGSKMLI LSON 15  BECLALI - Sked4-11 e i NRIGBRES 15
RUND(:%br‘reL“Ll"‘88 488 GEEALLRYVLSVNEE|le  SE[RERA palh A%dH |15
RUNDCT> ECIALT=1907, L30 ERKAVRHARN A 1° 15
RUNDC1-439 439 NEQRLVSWVNLICKS |15
RUNDC1-316 316 LDMNLNEDISSLSTE 15
RUNDC1-507 507 YSPLLKRLEVSVDRV |15
RUNDC1-332 332 LRQRVDAAVAQIVNP |15
RUNDC1-248 248 QKELILQLKTQLDDL 15
RUNDC1-3 3 MAAIEAAAEPVTVV 15
RUNDC1-576 576 VRKELTVAVRDLLAH |15
RUTBC3 - RUN and TBC1 domain
containing 3 NM 015705
RUTBC3-862 862 PEELLYRAVQSVNVT |15
RUTBC3-386 386 LHWFLTAFASVVDIK 15
RUTBC3-904 904 WLEVLCSSLPTVE 13
RUTBC3-482 482 VAMRLAGSLTDVAVE |15
RUTBC3-475 475 DAELLLGVAMRLAGS |15
RUTBC3-581 581 LVADLREAILRVARH 15
RUTBC3-892 892 ICVGLNEQVLHLWLE 15
RUTBC3-462 462 NTLSDIPSQMEDA 13
RUTBC3-81 81 PGSSLLANSPLMEDA |15
RUTBC3-307 307 AFWMMSAIIEDLLPA 15
RUTBC3-246 246 GVPRLRRVLRALAWL |15
RUTBC3-413 413 GSRVLFQLTLGMLHL |15
RUTBC3-338 338 LRHLIVQYLPRLDKL 15
RUTBC3-740 740 GDDSVTEGVTDLVRG |15
RUTBC3-349 349 LDKLLQEHDIELSLI 15
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42 WD 2006/ 091734 PCT/ US2006/ 006431 SECLA4LI
DAPRLLKKI AGVDYV 15 SECLA4LI
WEEOEH173406 106 QKNSLNSRERTLHI E 15 SECLA4LI -
GFSQLSAATTSSSQS 15 SECLALI -

-88 88

-730 730 ILIQ VDASSVI TWD 15

OHGI/88806/006431
810 810 K\N\llGRDYSM\/ESP 15

ECIATT-803—803 NNV
RUTBCS 803803

I L}I’\VVM_G‘(L}

2, oLl

PRYDEVASEONS 5 —SECHH T - 579, 579 AR ALEE A 1o
ncong LT TRV AR dp SECIALL 493 493
SBDS-TE s oy con aoe tiedaireia 23 A0S SN NS> |15
SBDS-1BEc or  ae i ninerserlnetioh 2 DAL er alRAITKAEIRIS Ky 15
SBDS 2834710 SERS2I B 1417 1417 AAVKLABER\VSVAVKEKEKPLIVIESE |15
SBDS-148RS2| p- 330 339 Pl SOl SENVESWAE 1148 SERIGLEGMERDIATVAD 15
SCNN1A ErasliyrEeqrsy TRRYoltgoe- SFRS2| P- 336|336 VSCPLSDLSENVESV 15
gated 1 &lplgso| p. 400 400 ESPKINMEEREEE| Qrlis  SERS2I P-1277 1777
SCNN1APBZY HTGQVPI MVA 15 SFRS2I P- 1206732206 RS yoa] 15
SCNN1A846 SFRS2| P- 1492 1492 YKEI VRKAVIBKYCHS IISSRI:BIEFR&&FEEIEO? 15
SCNN14-284 Pl NVVQPQVNVI 15 SFRS2I 8858 1B&DLLVIMFLMLLRR 15
SCNN1ASEN CTVQTHVENQ 15 SFRS2I P- 23213232 DLRWMUVERESGEVKEL 15 |15
SCNN1ABRS2I P- 173 173 SANCLKSCNEQ EES[gE5  SLGAATHGARDVEEE 15
I RIS DR N UL T
SCNN1AEH L 1 os s 581 +RROVTSLWE 12 (685 e NSPKLyERAVTICTL 15
SCRN1%: PAYSAA— 14— SL-CaAH - 110 I8t FOUENRELVEPULNE 40 113
SCNN1 bAL-1-93 93 1\VALMASLIVSLYPL PE1 g cphP TTGARVMHGQ |15
SCNN1&|3$/@'| YLAMACL EAE 15 SLC2A11- 17417874 EMARLEAMAAMARRE 15 15
SCNN1&H0DA11- 151 151 | VNN FVWSAAI LEGI508 S| BL |15
SCNNIAVBSAI FTALG VM3Q 15  SLC2A11- 229[7289 GASAVBSAVFGZS\ESVLS |14
SCNN1SPZRA11-91 91 DHLVLLMABLI VSLY 1%26 LYKYSSFTTLVAGS 14
SCNN1A-184 184 RYPEIKEELEELDRI 15
SCP2 - sterol carrier protein 2 NM 002979
SCP2-330 330 QKYGLQSKAVEILAQ |15
SCP2-318 318 AAAAILASEAFVQKY |15
SCP2-719 719 GNMGLAMKLQNLQLQ |15
SCP2-728 728 QNLQLQPGNAKL 13
SCP2-165 165 GFEKMSKGSLGIKFS |15
SCP2-418 418 TNELLTYEALGLCPE |15
SCP2-153 153 IQGGVAECVLALGFE |16
SCP2-268 268 DEYSLDEVMASKEVF |15
SCP2-233 233 GKEHMEKYGTKIEHF 15
SCP2-100 100 IYHSLGMTGIPIINV 15
SDCCAGH1 - serologically defined colon
cancer antigen 1, NY-CO-1 NM_004713
SDCCAG1-13 13 LRAVLAELNASLLGM |15
SDCCAG1-934 034 LASCTSELISE 13
SDCCAG1-232 232 TLERLTEIVASAPKG 15
SDCCAG1-860 860 TGEYLTTGSFMIRGK |15
SDCCAG1-475 475 LKGELIEMNLQIVDR 15
SDCCAG1-417 417 DLKALQQEKQALKKL 115
SDCCAG1-942 942 TSELISEEMEQLDGG |15
SDCCAG1-9 9 STIDLRAVLAELNAS 15
SDCCAG1-482 482 MNLQIVDRAIQVVRS |15
SDCCAG1-165 165 GNIVLTDYEYVILNI 15
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SLC2A11- 237 237 | FTALG VMEGQWGEL 15 SLC2A11-178 178
LGRLLVGYNAGVSWN 15 SLC2A11-567 567 VCGALMW MLI LVGL 15

WEB/09178RY (sex determ ning region Y)-

SOX8-173 173 HNAELSKTLGKLWRL 15 SOX8-349 349

AN/ ]

2 \AN qoncl

I'\ﬁ‘l 7 A

box 8 NMCDULHBFT006431

O VJ ZUU00U

YILT OF

N 4
SDCCABEFTS2006/ 006431 SOXG—88. 88 FHACH ROMEDALESCIRIHTT 115
SDCCAGHRAT 161 161 ARRKLADOYPHLHNA 15 62&@(;;- MQ\JSLQE(@VDLSLSAY 15
SDCCABIRfF| SSEVMGT 12 SOXB- 263 263 AAVYKAMKGLEPMRYANVYDY |15
SDCCAG(tX8serqlodical GPSicRASSMSHVEDS 15 $OX8- 177 177
colon canerantigenARINYSES 195 k80988906 V/SQUL KGYDWEL VPM 15
SDCCAGHRPI1 - structure specific recogdlilti on|{REMANRQHKWERNA |15
SDCCAGOG2d®% SSRPI - 414 414| MNSGSLYEMVSIRONKA 1 FKSEERPAIAETBEN 25 (15
SDCCABMKAOY/NRKI TVPGN 15 SSRP1-418 4183L YEMITRUNKAERSKRTOA 15
spccABHhde 786 786 S| TDLSKKAGEI VKG 19159 SSRPIEEREVNBYEQSMKGK |15
SDCCAGSLE-NOINEIEMEEREY dlon BSRP1- 78 78 |RRVALGHGLKLLTKN 15
cancer HHGENL3, Y110 LTKNVEEB YEdMSR 1% SSRPI - 84 84
SDCcAEGasE LTKNGHVYKY 15 BSSTR5 - songgopst at ipyHmeEspt/aQvEQNM |15
SDCCABBEAE3 SSTR5- 152 152 FGPVLCRLVMASRGY L RoKBESEPBAL00 |14
SDCCA NCAVADVLYM 15— SSTR5- 329 328, SERKVEHRMSEERTRP 14
soccgg,.afi 4: %mgﬁ 2 352 FTVNTVNEAVAL 15— % RS2 SAQASIKQL |15
SDCCAGEAZE 335 330 KVFRMWLVWLVIAG 15 428STRS, Wémﬁzﬁ“ﬁ“te 15
SDCCAGHIBYDRYL AWHPL 15 ESTR5- 75 75 1WBAAGLGEWEKRRIENEVAQSE 115
SDCCAG?#2PB - serine/threonine kinasel208 NPERDABKDENSKRRRK |15
SDCCAGQ3IAY]1 STKI 6-351 351 ALRQ ILNSMWVAID 13 /ADM QNRBYVENEA 15
SDCCAEBHRERLSQLEALOPP 15 5TK16- 348 3#82HSSAIARDNLHKNIMIEY 15 13
SDCCAG3-248 248 HLRTLQISYDALKDE 15
SDCCAGS - serologically defined colon
cancer antigen 8, NY-CO-8 NM_006642
SDCCAG8-419 419 ERDDLMSALVSVRSS 15
SDCCAG8-557 557 KMLILSQNIAQLEAQ 15
SDCCAG8-815 815 ECCTLAKKLEQISQK 15
SDCCAG8-423 423 LMSALVSVRSSLADT 15
SDCCAGS8-945 945 ERQSLSEEVDRLRTQ 15
SDCCAG8-564 564 NIAQLEAQVEKVTKE 15
SDCCAG8-397 397 HEAVLSQTHTNVHMQ 15
* |SDCCAGS8-582 582 AINQLEEIQSQLASR 15
SDCCAGS8-798 798 QYLLLTSQNTFLTKL 15
SDCCAG8-776 776 LTQKIQQMEAQ 13
SDCCAG8-589 589 IQSQLASREMDYV 13
SDCCAG8-156 156 NMPTMHDLVHTINDQ 15
SDCCAG8-561 561 LSQNIAQLEAQVEKY 15
SDCCAGS8-184 184 CKEELSGMKNKIQVV 15
SDCCAGS8-35 35 LTCALKEGDVTIG 13
SDCCAG8-28 28 ASRSIHQLTCALKEG 15
SDCCAG8-952 952 EVDRLRTQLPSMPQS 15
SDCCAGS8-13 13 LEEILGQYQRSLREH 15
SDCCAG8-550 550 EREYMGSKMLILSQN 15
SEC14L1 - SEC14-like 1 NM 003003
SEC14L1-488 488 GEEALLRYVLSVNEE 15
SEC14L1-560 560 GVKALLRIIEVVEAN 15
SEC14L1-190 190 EKIAMKQYTSNIKKG 15
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STKI 6-147 147 RGILWNEI ERLKDK 14  STKI 6-232 232
DLGSMNQACI HVEGS 15 STK16-304 304 WSLGCVLYAMVFG 13

WIW0B9+7346TI Pl

NY- Co- 7 NM 005861 STUBI -223 223 LHSYLSRLI AA 12

1101 LICOAL-A

C'I'I ID1

Q2 Q2

honol ogy and U-Box cont ai ni ng pPOL/E52004/006431

100
[ B J.UU LUUTIEUCHA

DAL 1L I 1
NALL LD

SEC14 B KMOOHEQALADG- 15— STUBI- 340 § DR!.(h Wﬁl—kﬁﬁ&iﬁDW 15
SEC14L&:‘r7‘Bﬁz| - 27'2 97? YNMADMDELESQY 12 FAf1Q - |! ATNs 284 (15
SEC14LTARG0- 164 164 ELMQ EDYTPT| PDA 1506 TAF| (KNS NSBERTLHIE 15
SEC14LHPPAL SEYGA NVKKP 15 [TAF10- 157 1%%8 SSTPICASELSBAEDSSIE |15
SEC14L4410\0 2006/ 091734 PCT/ US2006/ 004681 TANWRIERDYSMYESP |15
SEC14LPBGAI SNGVYVLPSA 15 [TAFI O 259 2%83 YTLThMrRNOLRACSRYLdRD 15
SEC14L11882 - tunor protein p53 NM 00046 TPSHy pripdvilasiavs |15
SEC1ALYS7GLNKMFOQLART 15 |[TP53- 348 34%;, u\n_l_%g%gﬁgmgﬁ, 15
sEC1aL] 03" 340 SAOTTITTLEOSSCGNLLCR IS, TPS3— VRVY 12
SEC14L g LN oPL 15 PREs B VNEERLRRC _[15
SEC14LdRY Spi PSOAVDD. 15 ITPSI - trypiiie  aISKKQARBMANYIDES  [15
SEC14L44888 - 1 1 M SLIIILALPA 12  TPS1- BP4 174|H XHARHR p (15
SFRSZ'?sSP“fPP@fﬂCEPGs 165 ADIALLELEEPVNI S 15 | |TPS1-11 11

arginine PrefeinNMSPO4YAS 108 DUKDLATLRVOLREQ 15
SFRS2IR$4]7 237 237 PPEPLKQUKVPL MEN 15 [141PSR1 AAVKESESIEVAYE: 5 [15
SFRS2IR-388/ 003294 TPSB1- 174 174 EPVNVRSHVHTVIPLEDLEENVESYNE] |15
SFRS2IR-481 NLLLLALPVL 12 TPSB1-165 1689AD ALI|LEKEEFEHNWESLTEH 15
SFRS2IABSBI - 103 103 DVKDLAALRVQLREQ 1136 TPSBi/StPLIBLSENVESY 15
SFRS2IPUBYLASRAYAAPAP 15 [TPSB1- 159 1#80 YTAQESARL AsEdEqhS 15
SFRs2iFSRL - tryptase delfa 1 NM 012837 LPLHLHTGVPLMQVA |15
SERS2IP-1206 1206 LPINMMQPQMNVMQQ |15
SFRS2IP-1492 1492 YKEIVRKAVDKVCHS |15
SFRS2IP-1207 1207 PINMMQPQMNVMQQQ [15
SFRS2IP-158 158 DSSNICTVQTHVENQ  [15
SFRS2IP-232 232 DLPVLVGEEGEVKKL |15
SFRS2IP-173 173 SANCLKSCNEQIEES |15
SLC2A11 - solute carrier family 2 ,

member 11 , GLUT10; GLUT11 NM_030807

SLC2A11-403 403 GNDSVYAYASSVFRK |15
SLC2A11-381 381 LRRQVTSLVVL 12
SLC2A11-147 147 KSLLVNNIFVVSAA 14
SLC2A11-110 110 LFGALLAGPLAITLG 15
SLC2A11-93 93 LVLLMWSLIVSLYPL 15
SLC2A11-501 501 FPWTLYLAMACIFAF 15
SLC2A11-174 174 EMIMLGRLLVGVNAG |15
SLC2A11-151 151 LVNNIFVVSAAILFG 15
SLC2A11-233 233 MSSAIFTALGIVMGQ 15
SLC2A11-229 229 GAVAMSSAIFTALGI 15
SLC2A11-91 91 DHLVLLMWSLIVSLY 15
SLC2A11-237 237 IFTALGIVMGQVVGL 15
SLC2A11-178 178 LGRLLVGVNAGVSMN |15
SLC2A11-567 567 VCGALMWIMLILVGL 15
SOX8 - SRY (sex determining region

Y)-box 8 NM 014587

SOX8-173 173 HNAELSKTLGKLWRL |15
SOX8-349 349 SNVDISELSSEVMGT |15
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TPSDI -3 3 MLLLAPQWLSLLLL 15 TPSD1-181 181
EPVNI SSHI HTVTLP 15 TPSD1-149 149 YQDQLLPVSRI | VHP 15
waRepwowed 10 QVLSLLLLALPVLAS 15 TPSD1-172 172PCT/US2006/006431

ADI ALLELEEPVNI S 15 UBE2Il -

ubi qui tin- conj ugat i ng

NZyme £21 NM 0033457 UBE2T =150 10 PAr I KO LI-G COE—315
:g§§ ?%“Eéi 154I%5|4L R .I'IL S Q"‘::LL.\IEPf 158:23 ':‘iPI r ﬂiﬁﬁhﬁA 1:
SOX8-BBAnna0 LITPLAN 66 66 KiLEAL RSl DG5S LIPSRLGSEAIGT 12
SOX8- Zﬁfgl\llfel AESLLALSQQ 15 UTP14A-107 1492 FK| \GREAYHARAELCDS |15
SOX8-1TP14A- 905 905 EKRNI HAAAHQV 12 [\ITP14A/BERBESMSHVEDS |15
SOX8-1FEPLLLORPERV 12 UTP14A- 144 144 [WKKOL SIRIKSKGKPWVRLLSES 15
SOX8-96TP14A- 818 818 | RDFLKEKREAVEAS Ids UTPMGSVAZSYDRBLVYPM 115
SSRP1 LKkt dpbetfic k2ognitidP14A- 182 182 TAQVLSKWDPW.KN 15
protein UTP14A- 89 89 SEASLKVBEFNWESE 15| 45 WD| 2006/ 091734
SSRP1RCI/ US2006/ 006431 UTP14A- 627 62444 VL SEINSESQEMERVIMKA |15
SSRP1WAFP14A- 254 254 | FNLLHKNKQPVTDP 1fs5 UTP] {RRKMYPGN 15
SSRP1AWPLEQEI FNLLHK 15 . J\FI KKNI - W Efgf(y ILL f ‘UNRA 15
SSRp1kEd TZ and netr| n_dofmai M Tont. 1, v 5_)5 RS IR 15
ssRp1 350 SOFAT VERLTEVEEE S VR KN 635 e R aEkR 15
CE I A B A My TR ) O Y e O
SSRP1-UH 1ent 576 576 L ALS| CRSDEAL VGRIE  \WEILTKNMSESEYEMYSR |15
SSRP1-84 Ky EVTLSGVDWA 15 | KKNI - 324 18324 YGHIBARE] TMGHWYKYS |15
SSTRS yyomekasiati7 (eremtor’s DOVAMMIAGESYRAA| 15 WFI KKNI - 716 716
SSTRS-8FKRVKKI LELLEKQ 15 WFI KKNI - 506 [1506 YSIRAFQRCRPAVYYES\LS |15
SSTR5-ZF28 - zinc finger protein 28 (16OX 24)NNMIOAERE ym 15
SSTR5-Z24-28- 15 15 VYDKI FEYNSYLAKH 15 [309 SERKVTRMVLVWLY 15
SSTR5-352 352 FTVNIVNLAVAL 15
SSTR5-230 230 WVLSLCMSLPLLVFA 15
SSTR5-104 104 LNLAVADVLYMLGLP 15
SSTR5-332 332 KVTRMVLVVVLVFAG 15
SSTR5-176 176 TVMSVDRYLAVVHPL 15
SSTR5-75 75 CAAGLGGNTLVIYVV 15
STK16 - serine/threonine kinase 16,
MPSK; PKL12 NM 003691
STK16-351 351 ALRQLLNSMMTVD 13
STK16-390 390 HIPLLLSQLEALQPP 15
STK16-348 348 HSSALRQLLNSMMTV 156
STK16-147 147 RGTLWNEIERLKDK 14
STK16-232 232 DLGSMNQACIHVEGS 15
STK16-304 304 WSLGCVLYAMMFG 13
STUB1 - STIP1 homology and U-Box
containing protein 1, NY-CO-7 NM_005861
STUB1-223 223 LHSYLSRLIAA 12
STUB1-100 100 HEQALADCRRALELD 15
STUB1-93 93 CYLKMQQHEQALADC |15
STUB1-340 340 DRKDIEEHLQRVGHF 15
STUB1-273 273 YMADMDELFSQV 12
TAF10 - TAF10 NM 006284
TAF10-164 164 FLMQLEDYTPTIPDA 15
TAF10-266 266 LTPALSEYGINVKKP 15
TAF10-157 157 SSTPLVDFLMQLEDY 15
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ZNF28-92 92 ECA VFNQQSHLASH 15 ZNF292 -
protein 292 XM 048070 ZNF292-2597 2597 QMVALNSCTTSI NSD

zinc finger

WA 2006/A0F202- 562 562 PNGKLI EElI SEVDCK 15 ZNF292PGRB82006/006431
3236 TPEEI ESMITASVDVG 15 ZNF292- 1500 1500

TTRLL mQE\II\\ICI K-35

N

NI 2 I

ZANEC2Q 92 27RQ ’77620 [afa'a.W/ |

TAF10-112  ZNE202- 2630 2630 | KTANNSQL LIEASG 1EECAIGNSYYVERSA 115
TAF10-28%1 QCL AL MGEEASI VSS 15 ZNE292-R%P 662Y B IYMEDHIPMREEE) [15

TP53 - tuhfior pRFREE3- 2165 21 63NMIMOPSTNAVNL QP15 ZNE292- 1850
TP53-171850 FPAHLASVSTPLLSS 15 ZNF2924BB0 33USPALNKMFCQLAKT |15
TP53-34BLPLLEVYTVAI QSY 15 |ZNF292- 659 650 RCRQESLLARNSARMRVIS |15
TP53.348NF292- 502 502 KTNQJSQATALAKLC [3h0 ZNFZQR-ED528N2EER |15
TP53.22k VENC TQRLNNVNNQ 15 [ZNF292- 216052160 QREKOATMESNAY |12
TP53-8612  ZNr292- 3885 3887 VLKQLGENKPZYSLK 1EAPéMEéRAPﬂ\9% 15
TN e el O A - YAy 16 TN N
TPS3-3115  ZNFD02- 347 347 ARPYLTSECENVRLY- 15 EONPESIAFSORMED, 115

TPS1 - typtasy. @igkg DE| NDS 15 [PNEYE9R530] 3630 1 TKLI NEDSTSVEFO
TPS1-1 15  7ZNF292-1921 1921 QVEDI TKTVI®LNI D 1MLSHEAERY D53~ [12
TPS1-17863 | GERLQELELQLRES [15 _ZNE292- PBh3 25ERVNISSRVHTVMLP 15
TPS1-18BKTSLESHTVLAPLT 15 |ZNF292- 3415[16%15 KKNMLERKEERUNIE) |15
TPS1-1115 46 WO 2006/ 091734 PCT/ US20064 00643ALPVINEEIYARGAR |15
PS1.105612 TPONLERQUNNLMIE 15 ZNF292h3597 1D9RDLATLRVQLREQ |15
ZNF292- 31933493 DRPRbINVAEmER 15

W 4—_\t?/’:\ Yttt 1 /NFZ29272- 28406
FOKLNNVINNGL M35 ZNF202-2163{155 63+ 'BﬁNVS*Q‘W“WTLR 15
TPSB1- 11!: ZNE292. 862 862 ALALNGEEASHVESH 15 ﬂtb‘@u 12

TPSB1-1881 i vat or

of _heat s

ock 90 prot

15

T ,—\| \}v—“ .
KRKL SGNTI QUIES 15 DVKDLAALRvﬁREQ )

TPSB1-1082392 AHSA2-18 18 \/ 15
TPSB1-11 11 ALPVLASRAYAAPAP 15
TPSB1-159 159 YTAQIGADIALLELE 15
TPSD1 - tryptase delta 1 NM_012217

TPSD1-3 3 MLLLAPQMLSLLLL 15
TPSD1-181 181 EPVNISSHIHTVTLP 15
TPSD1-149 149 YQDQLLPVSRIVHP 15
TPSD1-10 10 QMLSLLLLALPVLAS 15
TPSD1-172 172 ADIALLELEEPVNIS 15
UBE2I - ubiquitin-conjugating enzyme

E2I NM_003345

UBE21-150 150 PAITIKQILLGIQEL 15
UBE2I-154 154 IKQILLGIQELLNEP 15
UTP14A - UTP14, U3 small nucleolar

ribonucleoprot, homA, NY-CO-16 NM 006649

UTP14A-66 66 KLLEAISSLDGK 12
UTP14A-5 5 TANRLAESLLALSQQ 15
UTP14A-107 107 EKLVLADLLEPVKTS 15
UTP14A-905 905 EKRNIHAAAHQV 12
UTP14A-668 668 EEPLLLQRPERV 12
UTP14A-144 144 VKKQLSRVKSK 12
UTP14A-818 818 IRDFLKEKREAVEAS 15
UTP14A-223 223 LEKEEPAIAPI 12
UTP14A-182 182 TAQVLSKWDPVVLKN 15
UTP14A-89 89 SEASLKVSEFNVSSE 15
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AHSA2-7 7 PTKAMATQELTVKRK 15 AHSA2-33 33

SPVALGVRI PTVALH 15 AHSA2-115 115 FVPTLGQTELQ. 12
WEBNKh@aI734 casein kinase 1, gama 1 NM 022048 PCT/US2006/006431

CSNKI 3 -189 189 | Al (lLSRI\/EYVHSK 15 CSNKId -183 183

Py

D AD LA

T LN LOLL)

15

NKHFG—342

UTP14ARE s 01 275275 4 Kol FOFARAM 22 tonact oS BR SARTREN 15
UTP14AZS4- AT YL RVWRRL 15 NKILGL- 41112841 DY RNMKHKQPMEDP1 5|19
UTP14P(=2&QK| Gl-467 467 GSVHVDSGASA| TRE 1246 nxstTEhEQEAFNhH-"ﬂM 15
WFIKKNIg OB A, foljighazal 5. pita9- 80 80 APTOVSTVPSGLPLP 15 DKFZ

and netrinedominepgt 39 39 DEG fooGl 15  DKEZ 451MR110.234
WFIKKNAZSE3(Y | W YSKSSLAL 13! DKEZPS564N\ 8 N\ (SDEABKSRLTEVLEE 15
WFIKKNIKFSZP564M182- 309 309 Q FHI | ENI VANTKG 1%#LLRLTSGAGLLPGL 15
WFIKKNDKFEZP564M 82- 77 77 NYGLLLNENESLFALM 15 |MBMERPSGANLB2- 86 |14
WFIKKNIB7BSLFLMVWLVKI PSK 1p DKFZP564§282- 344L.B48KQACELLNR 15
WEIKKNGSEL Pl FSSFVSNW 15 DKFZP564ML8254890 1%) KFLGTKYLEVTLS 15
WFIKKNYLSHsL SSFDFFLTDA 15 FZP564M 8357885 5831 s CRSDFAIVGR 15
WFIKKN t@fév\"ﬁ",?”b'-u"‘ 15 PREZPObAMLB4813 Sladrky) EvTLSGMDWA |15
WEIKKN {324 o I o D o o e odp2d 2~ WGNVWISIGALVLY |15
WF'KKNJ‘ £ COTVEN-SKS 15— MAGEAGNM-002362 MNSAYLDAGSYVRAA 115
WFlKKN:'II:Zﬂﬁl SNKVDELAHE 15 MAGEAA- 171 179 paAkEBERVKENAEHRKQ s |15
WFIKKNAGE8AA- 391 391 SYVKM EHVWRVNAR 1996 MA YﬂLb@@CHREVYGG 15
ZNF28 4@l fingér\pratsin 24K0K524) 214 414 REAALLEEFEGV 12
ZNF28-MAGEA4- 395 395 VLEHVWRVNARVRI A 115 NVEL K YDKIREY&ISYARKH 15
ZNF28-&arbr yoni ¢ | euci ne zi pper ki nase |gsM 014 FEEGIWERIGQIIASHB3 |15
ZNF2o2NRRRkhdde bR IS 15 K WR02006/ 091734

ZNFZQZE@@, US20067 006431 [R-322 322 [JSpLLL NERTENSD 15
ZNF202 8801 107 157 VERd VOPWATVESY 19 5o PPNGKLIEEISEVDGK |15
ZNFZgﬁﬂb L I'GCIVVAT NIV LS VELRN="T7064 [0 Szlé’éJkJ_L EEEM&%@%G 15
ZNF292-1500 1500 TTPLLQSSEVAVSIK 15
ZNF292-2768 2768 SQCVLINTSVTLTPT 15
ZNF292-2630 2630 IKTAMNSQILEVKSG 15
ZNF292-861 861 QCLALMGEEASIVSS |15
ZNF292-662 662 QLSLLTKTVYHIFFL 15
ZNF292-2165 2165 ASMILSTNAVNLQQP |15
ZNF292-1850 1850 FPAHLASVSTPLLSS 15
ZNF292-330 330 PLPLLEVYTVAIQSY 15
ZNF292-659 659 RCRQLSLLTKTVYHI 15
ZNF292-502 502 KTNQLSQATALAKLC |15
ZNF292-2529 2529 LVENLTOKLNNVNNQ |15
ZNF292-2160 2160 QPSLLASMILSTNAV 15
ZNF292-3885 3885 VLKQLQEMKPTVSLK |15
ZNF292-1902 1902 QGGMLCSQMENLPST |15
ZNF292-2479 2479 TTMGLIAKSVEIPTT 15
ZNF292-1105 1105 KKNSLYSTDFIVFND 15
ZNF292-347 347 ARPYLTSECENVALV |15
ZNF292-868 868 EEASIVSSIDELNDS 15
ZNF292-3630 3630 ITKLINEDSTSVETQ 15
ZNF292-1921 1921 QMEDLTKTVLPLNID 15
ZNF292-263 263 LGERLQELELQLRES  [15
ZNF292-2553 2553 FKTSLESHTVLAPLT 15
ZNF292-3415 3415 KKNNLENKNAKIVQI 15
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MELK- 145 145 RLSEEETRWR 12 MELK-417 417
QYDHLTATYLLLLAK 15 MELK-722 722 LERG.DKVI TVLTRS 15
WORNMKOPBE4 234 CCGSLAYAAPELI QG 15 MELK-67 67 PCT/US2006/006431

NTLGSDLPRI KTE 13 MELK-315 315 VPKW.SPSSI LLLQQ 15
MELK-718 718 VVEGSLE /I T\/_15 MELK- Q5. 95

=g 2 Vi1

ZNF292-(1ZHVI ETANKI FMV 15 MELK- 7474 |191BR) KTW@)&ERQ}/NM-MTF 15

ZNF292-MBIZK- 642 642 RNQCLKETPI KI PVN 151590F| K-|@E8LVNRETLKIGDL 15

ZNF292-PEBLLFDEYHKLKLI 15 |MELK- 241 243198APELIDCERIEYATSEIQH 15

7NF202-Ds¥N - nexilin (F ag¢tin bindi ng3tmot ei|HKSINMMAFSAGYBEE 15

7NF202-DESN- 81 81 CGDDSLLI TYWPVKSY 15  [DézsN- 34ATRAALFKHYGKIHQY 15

ZNF202- %fslzlLAKHAI:(J ED 14 NEXN 382 382>3NsKSKREKENNVARIQLFMT 15

NF202 R 540 340 ETFCLSREVEELT KL 15, NEXN Aokt naynLg 115
s T OCEN IPE 35 (10001 00 ReITIGI e, b
’3(‘)*3’*2' 0%‘1'@1” %ﬁi’i‘%gshﬁ&% SATLYHSLSELLING 15
proteig A5 DI0g 2 SHHEH PR AT A E (15— NFES]

AHSA2- Wy iees STLVLEVEG 4 NERots. 1ad 138 enp Rk Ghans  [15
AHSA2-REES | 2. 626526 TRDEURAKALHPFP L5 NFEBLSMALORIIVKRR 115
AHSA2-33VEF| DSAPGSVKON 15 |[NEE2L 2- 249 339 D BESNEERIrbALth s 15
AHSA2-MBE2L 2- 315 315 EYSSIPSVEKEVGNC 18 NERREPTLGRIELOL, 12

CSNK1Tachsrin kirdsat! eghninga k gi$iga028048 ndilng protlein NM 006165

CSNK1GYEREB- 413 413 GDLTLNDI MTRVNAG 1589 NFRKBIGIHSREEYVHSK 15

csNK1d4EIssLLESQASLPML 15 |NFRKB- 1575 [18¢/5 SAMSHRENANAAMSKM 15 |15

CSNK1d}I|!-:f§:§B' 1221 1221 TVTILPATASPV 1234Q\IFRKBK[§§{5|_|@%6{QK|GDT 15

"""" 90 ' - H"‘F‘Eéﬁ\? PARYVRRL |15

FRRB-553—553—SFFSI
cSNK1GTH SFFSCHTE LLLt:bLJ

T
< ASRSBH-EVMA—TH4—NFRKB=1568—1 2 GH 53 Eﬂvﬂ‘t_ﬁBLl-iE‘(K
CSNK1 1 B 1no/| 1(\94 TI\/I DACCOTADCS 1z Y 15

NIT I\ O I LU VL I‘\QQ\{II‘\I_Q

CSNK1G1-467 467 GSVHVDSGASAITRE 15
DKFZp451M2119 NM_182585

DKFZp451M2119-80 80 APTQMSTVPSGLPLP 15
DKFZp451M2119-30 30 DEGLVEGKVVRLGQG |15
DKFZp451M2119-234 234 QILWLYSKSSLAL 13
DKFZP564M182 NM_015659

DKFZP564M182-309 309 QIEHIIENIVAVTKG 15
DKFZP564M182-77 77 NYGLLLNENESLFLM 15
DKFZP564M182-86 86 ESLFLMVVLWKIPSK 15
DKFZP564M182-344 344 KSAALPIFSSFVSNW 15
DKFZP564M182-190 190 KLRLLSSFDFFLTDA 15
DKFZP564M182-585 585 KEEAVKEKSPSLGKK 15
DKFZP564M182-313 313 IIENIVAVTKGLSEK 15
DKFZP564M182-164 164 NKHGIKTVSQIISLQ 15
DKFZP564M182-260 260 INDCIGGTVLNISKS 15
MAGEA4 NM_002362

MAGEA4-151 151 FREALSNKVDELAHF 15
MAGEA4-171 171 RAKELVTKAEMLERV 15
MAGEA4-391 391 SYVKVLEHVVRVNAR 15
MAGEA4-265 265 KTGLLIVLGTIAME 15
MAGEA4-414 414 REAALLEEEEGY 12
MAGEA4-395 395 VLEHVVRVNARVRIA 15
MELK - maternal embryonic leucine

zipper kinase NM 014791

MELK-783 783 NPDQLLNEIMSILPK 15
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NFRKB- 546 546 G NEI SSSFFSLLLE 15 48 WO 2006/ 091734
PCT/ US2006/ 006431 NFRKB-88 88 DWSLSTWXEVLSDS 15
WORRKBIILEYS 1675 | KENLGANLSGE.GRN 15 NUP107 - PCT/US2006/006431

nucl eoporin 107kDa NM 020401 NUP107-413 413

KOROLTSYVGCSVRPL 1.5
T A) TOOT VAV U o [ g

NP1 QZ_E77
NOmLTOT—O 711

Al SN KO 1D\ / 1

E77 1 NMA
I 1T 1T

MELK-32R1 Jp107- 345._345 QRDSLVROSQL\A/DWIEEZ N ﬁ%lfb’liéhl\m@@\bwd 15
MELK-15PEVRL L KYLETLI RA 15 [NUP107- 1218157218 1\YRKRIMEASAYY TS |15
MELK-3115 NUP107- 632 632 VEQEI QTSVATLBET 15 AGHIPTEEMYAKINGD [15
MELK-7838] EVLKTYI QLLI RE 15 |NUP107- 225 2825 SFLRHISSEVFEILPKIR 15
MELK-145UP107- 1099 1099 WKGHLDALTADVKE4515 NRIESEEETRS¥FR34 12
MELK-4fPGALLRFMIHLTLF 15 |NUP107- 339 339 WEAGFERDBUYRQBAKS |15
IMELK-7230P107-250 250 QVNIISKT VSRATPG [i3» NU eI BldArA RS 15
MELKC23fR RNV LFYDOG 197 INUPLOT- 1211542 1T SKEBLHSAPRIRE s
T RS N bl AR L S S
MELK-3Y90p107 420 420 VWOSVRPLVIELDRD- 5 NUR/GRNbaisYdda ™ 115
MELK-T48AFAl KQGNAL VRKE 15 |RPA2 - | 7185t | onVEPSERGH QA<§/ITV 15
MELK-982kDa NM 002946 RPA4- 79 79 | SATRVDEVERREXNVIETANKIFMY |15
MELK-7RPA2- 322 322 KHVBVSSI KQAVDFL 1574 RPA2- RERRIEGZIEALKNL 15
MELK-622ANGLTVAQNQVLNL 15 |RPA2-71 71 [W8CTI SCRNGSTKKPIKBVN 15
MELK-188PA2- 325 325 SVSSI KQAVDFLSNE 15[18dJSP34iPENLUFDEYHKLKLI 15
MELK-28PECI fic protease 34 NM 014709 [lgP34- 3ARBEIIGEKSYLGSE 15
NEXN - fiox 'E‘b%‘&ii‘éﬂ%gggzoﬂeh MPRAs7sL 19 [I1T9 QRHALYSHSAEVQVR 15
NEXN-8E o o, 1907 LI0 7 ISTE T L IVBVATTlgf > USGPOSERPvvEEY _ 115
NEXN-34,6535 207 367 PLRHLNLVOALEPS 2ELUsPg REERARRA > 4
NEXN-382rET| VKL SVLVAYE 15 |USP34- 1351 381 MEERRIEICHE 45 12
NEXN-3405p34- 3874 3874 DLVELLSLELSVLKS34 ETFGLSREYEELIKL |15
NEXN-261 261 SQEFLTPGKLEINFE 15
NEXN-661 661 KGSAASTCILTIESK 15
NFE2L.2 - nuclear factor (erythroid-

derived 2)-like 2 NM_006164

NFE2L2-409 409 SPATLSHSLSELLNG 15
NFE2L2-741 741 SLHLLKKQLSTLYLE 15
NFE2L2-745 745 LKKQLSTLYLEVFS 14
NFE2L2-164 164 CMQLLAQTFPFVDDN |15
NFE2L2-626 626 TRDELRAKALHIPFP 15
NFE2L2-506 506 EVEELDSAPGSVKQN |15
NFE2L2-249 249 DIEQVWEELLSIPEL 15
NFE2L2-315 315 FYSSIPSMEKEVGNC |15
NFRKB - nuclear factor related to kappa

B binding protein NM 006165

NFRKB-413 ‘ 413 GDLTLNDIMTRVNAG |15
NFRKB-559 559 LEILLLESQASLPML 15
NFRKB-1575 1575 SAVSLPSMNAAVSKT _ [15
NFRKB-1221 1221 TVTSLPATASPV 12
NFRKB-626 626 ALQYLAGESRAVPSS |15
NFRKB-1599 1599 TPISISTGAPTVRQV 15
NFRKB-553 553 SFFSLLLEILLLESQ 15
NFRKB-226 226 KQILASRSDLLEMA 14
NFRKB-1568 1568 GTVHTSAVSLPSM 13
NFRKB-1094 1094 TMLSPASSQTAPS 13
NFRKB-546 546 GINEISSSFFSLLLE 15
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USP34-331 0 3310 YNNRLAEHI VSMLFT 15 USP34-2226 2226
GLTGALRLATSVWKH 15 USP34-4264 4264 NRVElI SKASASLNGD 15
WQBR8H9IW202 4202 MIHFLLKVQSQVFSE 15 USP34- 196HCT/O806/006431

LVQGTSLI QRL 11 USP34-4518 4518 PSTSI SAVLSDLADL 15
NFRKBER o, arn A1 TEQTL YA I e o R RROER R PdDs Tis
NFRKBYST: 44504 4204 L NPALLPTLGELLSKITPED USPRANGEAY SRLERN |15
INUP107-yagieqnakin/ikBes 15 292079817 5517 SPEL KNTVKSLEGG 14
NUP104-4§334- 4219 4219 CANL| STI I TNI | SQ418  USEQRPISEVESYBPL |15
NUP10RPI7ALVALLVEQ 12 USPB4- 3875 387%H7CVELL BYAALSANEDLLBY 15
NUP10AJBIB34- 3507 3507 LLGLLSRAKLYVDAA3U5 USERDSILYERSEHIBDW |15
NUP10A-LRTI ESTI HWMRI 15 USP34- 3106 31696 HSKIHERYEAHLAfERALS |15
NUP10AJERE4- 2227 2227 LTALRLATSWKHK]Dhg USIPBAKZREESIdHIPa |15
NUP107632FLLLAASTL 12 USP34- ,T,l‘},d_,},l?gﬁ FDNL VES 1Vé§Eo§;ﬂ,r5§T 15

4-410 410 QI LYLADIVCT KACVIWN L USFS
ot BETT SAFR LLES 15—{spse. 2@“*,3,535%.9@;: TS s (2
=209 4090 Oor\oLL \o = | =

NUP1070H098, 10 o Ay SO 15— LISP34- 3556 H88% MIVRGIUBALIARIKER 5|15
NUF’107-@5QA 3496 QAQR TTW HOUYNVLLGL 84 USPRRCRLRRFMHAHALF 15
NUP107:339p| SPDTT\\/I HQ 15 LUSP34- 3327 3327 KMVAMEXPEQRPEI/RCES |15
NUP107Z#5034- 2925 2925 DPKAVSLMIAKLSTS]266 AARS/NILSKIESRATRGRNA |15
NUP10%&11MDhet ase NM 001605| AARS- 1289 H289 EAMREATSRNYXQALRIOEAS [15
NUP107A4R%- 402 402 AYRVLADHARTI TVA 15[12AARS- Eke8 AdODKLRES 115
NUP107B99ELRETLKSLKKV 15 |AARS- 327 32%54 VL IRV PkREeloaT |15
NUP‘IO?%RS_ 889 889 TAN EM tAAKAYYlQB*?hHﬁA -LAMZ{&?A&H-[E%V 15
NUP107-RBCLSVVEARVKAQ TS AARS- 539539 L DRRLEHR 1 53 Rac 15
NUP1O - o- 1110 1110 IENSCANKVIVDDLC DA héo YVGSVRPLVTELDPD 15
NUP107-940 940 RAEALKQGNAIMRKF |15
RPA2 - replication protein A2, 32kDa NM_ 002946

RPA2-79 79 LSATLVDEVFRIGNV 15
RPA2-322 322 KHMSVSSIKQAVDFL |15
RPA2-267 267 PANGLTVAQNQVLNL |15
RPA2-71 71 VPCTISQLLSATLVD 15
RPA2-325 325 SVSSIKQAVDFLSNE  [15
USP34 - ubiquitin specific protease 34 |[NM 014709

USP34-3151 3151 FLLSLQAISTMVHFY 15
USP34-1119 1119 QKHALYSHSAEVQVR |15
USP34-1967 1967 QGTSLIQRLMSVAYT |15
USP34-2383 2383 ATCYLASTIQQLYMI 15
USP34-3318 3318 IVSMLFTSIAKLTPE 15
USP34-397 397 PLRHLLNLVSALEPS 15
USP34-4106 4106 FTETLVKLSVLVAYE 15
USP34-1351 1351 CMESLMIASSSLEQE |15
USP34-3874 3874 DLVELLSIFLSVLKS 15
USP34-3310 3310 YNNRLAEHIVSMLFT |15
USP34-2226 2226 GLTGLLRLATSVWWKH |15
USP34-4264 4264 NRVEISKASASLNGD |15
USP34-4202 4202 MTHFLLKVQSQVFSE |15
USP34-1961 1961 LVQGTSLIQRL 11
USP34-4518 4518 PSTSISAVLSDLADL 15
USP34-414 414 TEQTLYLASMLIKAL 15
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AARS-1 042 1042 KAESLKKCLSVMEAK 15 AARS-1017 1017
TEEAI AKE@ RRI VAV 15 AARS-820 820 ATHI LNFALRSVLGE 15
WORRE0AB24 482 WOSLGDAFPELKKD 15 AARS- 658 658 PCT/US2006/006431
YNYHLDSSGSYVFEN 15 AARS- 1135 1135 Q(R\/LEKTKQ:I DSN 15

ABL] v—abl—Abel-sen—murine—teukema—vi-ral—oncoge
USP34-345,m| og 1 NM 005157 |ABL1-1515 1845 |: %’53; NQ ,'FF15 15
USP34-488#1- 1342 1342 Pl STI|PSASSAL AGD #2894 AR LN%ldP'ﬁl@LLSK 15
USP34-2RYSLTVAVKTLKED 15 |ABL]| - 465 4655MWLE$WTW@'\N§,SL@QE 15
USP34-288r 1- 1427 1427 NSEQVWASHSAVLEAG 517 ABL|SPEIMNTVKELFGG 14
uUsP34-44Ad Q SSAMEYLEKK 15 (50 WO 2006/ 2919734 |[CANLISTLITNLISQ 15
usp34-3ded/ US2006/ 006431 ABL1- 937 9373 VKKRLVASEVEE 12
usp34-483E1- 1488 1488 KLENNLRELQ C 12 [3aH-1- 180 1 5FdvIKST 15
uspaa-3aqy PET STRVSLERRT 15 ALY 200 20legt ACLVEETFRRARYAWERA |15
USP34-4082 . s r o oo a b damare o MO8S . PRCRTESTIHVVTRI 15
USP34-3008, v1 ¢+ anstor ase 2 NV-005891 AGAE: 4gBORBLTEVFAFLYEF 115
USP34-292%) | VTLLHTLERM 15 |ACAT2-9 9 Te¥VKHK 15
USP34-200AT2- 424 424 D | E [E | N EAFEAARSI 15NREEWHAASIH 327 |12
USP34-KPSFLTDGTGTVTPA 15 |ACAT2-428 47803 N ARNSAY I QKERES 15
USP34-MBAT2- 491 491 | LVTLUHTLERMGRS 1816 ACATRTBS/ASBIKALWN 15
USP34-2¢0%G NDGAAAVALM 15 |AKAP13 - A Ilgeorase [CRRKA)SARRINES 15
usp3aa-pzet ei n 13 NM 006738 AKAP13- 2954429054 FOEBIAGBLISLMERY |15
USP34- '% AKAP13- 3489 3489 LTRSLSRPbb4bEQE 1 FA%};@H&Q&G 15
USP34-2300 | FASLDORSTVI'SLK IS ARAPIS1:4¢9 2ZepT TMRLAGLSQL |15
USP34-3856  anpeo reag fi’m“’r}f‘n'",.*?oi‘é.’,(@ o0, <MTYE Kk 15
UspP34- 3\495 Ir_\wlr\;:_“cl SSGDAVLQRD1 EIW:_A‘;VZEEQI I }L:"'SZ;LEVGD%V\?N 1oL 15
USP34-3488\M KRNSEQA/GS 15 3488 RDLPLSPDTTVVLHQ |15
USP34-3327 3327 KMIALVALLVEQS 13
USP34-2925 2025 DPKAVSLMTAKLSTS 15
AARS - alanyl-{RNA synthetase NM_001605
AARS-1289 1289 EALQLATSFAQLRLG 15
AARS-402 402 AYRVLADHARTITVA 15
AARS-1108 1108 QKDELRETLKSLKKY 15
AARS-327 327 TGMGLERLVSVLQNK 15
AARS-889 889 IANEMIEAAKAVYTQ 15
AARS-1046 1046 LKKCLSVMEAKVKAQ 15
AARS-539 539 LLDRKIQSLGDS 15
AARS-1115 1115 TLKSLKKVMDDLDRA 15
AARS-1042 1042 KAESLKKCLSVMEAK 15
AARS-1017 1017 TEEAIAKGIRRIVAV 15
AARS-820 820 ATHILNFALRSVLGE 15
AARS-482 482 VVQSLGDAFPELKKD 15
AARS-658 658 YNYHLDSSGSYVFEN 15
AARS-1135 1135 QKRVLEKTKQFIDSN 15
ABL1 - v-abl Abelson murine leukemia
viral oncogene homolog 1 NM 005157
ABL1-1515 1515 DFSKLLSSVKEISDI 15
ABL1-1342 1342 PLSTLPSASSALAGD 15
ABL1-349 349 KKYSLTVAVKTLKED 15
ABL1-465 465 NAVVLLYMATQISSA 15
ABL1-1427 1427 NSEQMASHSAVLEAG 15
ABL1-472 472 MATQISSAMEYLEKK 15
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AKAP13- 3306 3306
GRLKEVQAVLLTD 13
WOARKARPAS73H52 1052
FKLMNI mM(T 13

PLMKSAI NEVEI L 13 AKAP13-3069 3069

AKAP13- 1688 1688 GADLI EEAASRI VDA 15
DQAVI SDSTFSLANS 15 AKAP13- 3BGI/88806/006431
AKAP13-1024 1024 LDKPLTNMLEVVSHP 15

ABL1 93?,’?55?4' KT TASE (PR ni'A'ﬂi'v. LEv rei ”S)’Y-IYWWSSTLJ%& 14
ABL1-1%Q_;::\/A|(\/| VS 14 A APQ. 3115 311862 F| ﬁFNWZﬁTﬁMS(WTA 15
ABL1-200KKiAPQ- 1825 1825 QVQEL ESLI SSIQQQR288  AKARSERVHHHSIVADG |15
ABL1-1408TSI QOKDLSQVRDH 15 AKAP9- 2532 P8G® L EAMBETSSQLEHA 15 [12
ABL1-55RKAP9- 4287 4287 LOEQLSSEKMWAEL |555 AKAPSSPABRIKIEIRED 15
ACAT2 AddBIR-Coankyrbd/YKT 15 |AMOTL2 - anjionotip like 2 NM
acetyltrapdfer26e 2 AMOTL 2- 415 41BMOSPGERAQVEAVLREN 15 AMOTL2- 583
ACAT2-583 EQEKLEREMALLRGA 15 AMOTL2- 488 47 3|cRIRAKIESENIGRINGEA |15
ACAT2-d5 51 WO 2006/ 091734 PCT/ US200f/ 0064 3bpyviNGhARTRES 15
ACAT2-£6 KVERLQQALGOALQAA 15  AMOTLZ- 480 480 EXEAENT=ARA |15
ACAT2- é.z@ AVOTLZ- 330 330 R|IL(QL\.(J\/|"|"V 35&2 15 Kﬁyl GIGIVIPA 15
ACAT2- %Tyrl n repeat ang K:ﬂ?ﬁ! [.]-.-f,.o &gu n| g \ A AAlS/4fE 15
TOTNPE g My v A A T WA T Ty T N
ACAT2-3 ANKHDIL - 234234 OPEVLRRLTSSVEAA_15 INARBRIGANMALM |15
AKAP13%é’é%”aﬁi\(Pc§_@ﬂm°rvNGs 15 HDI | 1356 1856

Protein 18 P+ AAVSTRVPFG—35— MUY 230611 1061 KLNELGOR! SALEK 14
AKAP13? HiDI - 336336 GYYELAQULLAMHAN #2854 ANK] BEDEAQSESIYKDY |15
AKAP13r3AﬂQ/| L AVHANVEDR 15 |ANKHDIL - 300634806 G ARPIENGHSSEIHAES |15
AKAP13‘I3@96 ANKHDI - 2308 2308 RSKKIL SVPASWER  15|IFASNRRRSTYISLK 15
AKAP13s#23Ryrin repeat domaijn 11 NM 01327% ANKRRETLMRFRAV/RZIR 15
AKAP13HREN QOTLAAI VDA 15 3077 QAVLLTDILVFLQEK 15
AKAP13-1520 1520 PNVLLSQEKNAVLGL 15
AKAP13-585 585 DQESLSSGDAVLQRD 15
AKAP13-3420 3420 LVFMLKRNSEQVVQS 15
AKAP13-3306 3306 PLMKSAINEVEIL 13
AKAP13-3069 3069 GRLKEVQAVLLTD 13
AKAP13-1688 1688 GADLIEEAASRIVDA 15
AKAP13-1052 1052 DQAVISDSTFSLANS 15
AKAP13-383 383 FKLMNIQQQLMKT 13
AKAP13-1024 1024 LDKPLTNMLEVVSHP 15
AKAPO - A kinase (PRKA) anchor

protein (yotiao) 9 NM_005751

AKAP9-5282 5282 DRALTDYITRLEAL 14
AKAP9-4202 4202 DRRSLLSEIQALHAQ 15
AKAP9-1964 1964 QEQLEEEVAKVIVS 14
AKAP9-3115 3115 EIDQLNEQVTKLQQ 14
AKAP9-1825 1825 QVQELESLISSLQQQ 15
AKAP9-3715 3715 NMTSLQKDLSQVRDH 15
AKAP9-2532 2532 LLEAISETSSQLEHA 15
AKAP9-4287 4287 LQEQLSSEKMVVAEL 15
AKAP9-2360 2360 ANNRLLKILLEVVKT 15
AMOTL2 - angiomotin like 2 NM 016201

AMOTL2-415 415 GSAHLAQMEAVLREN 15
AMOTL2-583 583 EQEKLEREMALLRGA 15
AMOTL2-473 473 RIEKLESEIQRLSEA 15
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ANKRDI 1- 304 304 KQLLAAGAEVNTK 13 ANKRDI 1- 3400 3400
PPPSLAEPLKELFRQ 15 ANKRD11-822 822 KSPFLSSAEGAVPKL 15
WONKRDAIT3L154 2154 FERMLSQKDLEI EER 15 ANKRDI 1PGH052006/006431

3407 PLKELFRQQEAVRGK 15 ANKRDI 3 - ankyrin repeat

domain-13 NM-033121 ANKRD13-499 499 FRL SLVEOA-PH-BI
HEeT T T O TNV T OUoOOoOTZ LT |7 UNIN\ODITO ™1J I I T O VIL\JVTI T1

o

} 15
AMOTL2ARRN1 3- 720 720 | QESLLTSTEGL CPIE5Fs Aﬂgﬁﬁ%ﬁw 15
AMOTL2\ABD RL ANKRD13- 26648966 FE QR‘;Q)E&#@WRA 15 156

AMOTL2ARKRD13- 74 74 SLGHLESARVLLRHK 1530 ANKHEYRLQAQVABMFLQ 15

ANKHD1BDRNBLESpe&aEME 15 |ANKRDI 7 - dnkyrin |repeat domain 17
domain chiMeiDBE217 ANKRD17- 139 OZ74Y | NOTL DD V_12

ANKHD1AMKRD17- 263 263 DPEVLRRLTSSVSCAES  ANKSCAIDENGALTRID |15

ANKHD1EESM_SGKSSYLPNS 15 |ANKRD17- 3862386 GYWEMAQUSYAMARN 15 (15

ANKHD1ANERD17- 1667 1667 MIAAVMNGHTAAVKE35215  |ANIKRDDUIAMAKSTR78 15

ANKHD1Y44 VLLESGASI EDH 15 ANKRD17- 3902300 LAGMENWANMIANEEERALS |15

ANKHD1"§‘§'§5‘U“ 188 188 ENPNLCETASKLLLSGdgz A Ofs syNIAKEE! N |15
I domar T SO0ANNTO -

ANKHD e e 15 IANKRDBOA 194 Ess NARTAAYSTRYPT, |15

ANKHD 171061 AnicRBBOA 1240 1940 BSTSt SKEISIAIS GArISRIEK 14

DOTOCOIXIN T VI IO é"l‘

ANKHD1ARRRDBOA- 14281428 ENCM_KKEF AMLREE 15 VAAMEAN 115

ANKHD11349 \/'YSEL | SWAKL 12 | 52 WD 20068401 734-AQVLLAMHANVEDR __[15

ANKHD1PEDD5 US2006/ 006431 ANKRD30A- 1438006435 |BPARARIHESREERSQ (15
ANKHD 112308 ANKRD30A- 230 230 | VGM. L QONVEZRMBAA 1BSKISESWEASVVAREX |15

ANKRD AU GhIB#IA eopdM ddinedhsth 37f 76 [TRDALTHPLAI VEGY 15

ANKRDARRFZ- 247 247 RAEALLAAGSHVI | L 13272APEXZREBGKABAAIVDA 15

ANKRDHRGe CORTLVIDTF 14— APEX2- 240 24804 YRL LORAMASAANTKS 13

ANKRD 11534 B :m/-\l richint er‘actlve CIO%OH 4 PPB%PLR : 15

50 AR D48 1690 1605 HYLSKKSENAGIRTPkD 15

N 374 B-
ANKRDIAL28,8 1626 16726 RI-Ti-LOEKECERIGESS
ANKRD11-2154 R AT FERMLSQKDLEIEER |15

ANKRD11-3407 3407 PLKELFRQQEAVRGK 15
ANKRD13 - ankyrin repeat domain 13 |NM_033121

ANKRD13-499 499 FPLSLVEQVIPIIDL 15
ANKRD13-720 720 IQESLLTSTEGLCPS 15
ANKRD13-781 781 WELRLQEEEAELQQV |15
ANKRD13-266 266 ERFDLSQEMERLTLD 15
ANKRD13-74 74 SLGHLESARVLLRHK 15
ANKRD13-404 404 DRNPLESLLGTVEHQ 15
IANKRD17 - ankyrin repeat domain 17 |[NM_032217

ANKRD17-1379 1379 LNDTLDDIMAAV 12
ANKRD17-263 263 DPEVLRRLTSSVSCA 15
ANKRD17-3102 3102 PESMLSGKSSYLPNS 15
ANKRD17-386 386 GYYELAQVLLAMHAN 15
ANKRD17-1667 1667 MLAAMNGHTAAVKLL 15
ANKRD17-478 478 VVKVLLESGASIEDH 15
ANKRD17-390 390 LAQVLLAMHANVEDR 15
ANKRD17-188 188 ENPMLETASKLLLSG 15
ANKRD30A - ankyrin repeat domain

30A NM_052997

ANKRD30A-577 577 DSRSLFESSAKIQVC 15
ANKRD30A-158 158 NKASLTPLLLSITKR 15
ANKRD30A-1219 1219 DSTSLSKILDTVHS 14
ANKRD30A-1428 1428 ENCMLKKEIAMLKLE 15
ANKRD30A-115 115 VYSEILSVVAKL 12
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ARl D4B- 468 468 NLFKLFRLVHKLGGF 15 ARI D4B-234 234
| hydrocarbon receptor
woembegn’34 r ansl ocator-1i ke NM 001178 ARNTL- 665P@GB5S2006/006431

Q DELLCGKWVCVDYI

| GRM AEEI MEI HRI

15 ARNTL -

ary

15 ARNTL-808 808 DEAANAVI MSLLEAD 15

ARNH-—579570-FEVEX-VSINPWAANI—ARNH—3153—353
ANKRD J-15  ARNTL-814 8433, gl HQs 15
ANKRDIMNPR0. 234 234 K| | FEVSESVEKI] L NY 11230 ApSIYEMLLOQNVPVEAA 115
APEX2 <itEX muglepsesar conm ch Y8 region, candidate 1
APEX2-FM 024083 ASPSCRI - 345 345 PTRPLFSSSAKL PRBALGEPLAIVEGY 15
APEX2-BPSCRI - 223 223 LTGGESATI RFV 12 2ABPSCRIRAEABLAXNSSHVIIL 15
APEX2-BE2HAI SPSAADVLVA 15 ASPSCRI - 1583858 TLWWML.EGBRPQVIBEE 15 |14
APEX2-BMF3 - activating transcriptionfhact or [FyrNVGRAEAYEAA 15
ARID4BA AT e tefsttite-ddmamHp-EoVIVSe 1o - AlFs- 16 162
BCAA; EOMNABLKAQ 15 WNiF316869 169 VNAELKAQ EELKNE 15
ARID4BAENG - ataxin 3 NM D04993 ATXNBegy 32| {HITEkS) AMBRREE |15
ARID4B1R76, A ANS- 169 189 SUIYLALFLAWL ezg o - RiRNge tt?ElﬂRﬁ 15
ARID4B; OO0 00 QL A\ CRIAL |/\AA;~| 1 4 &f“l\l T 15
ARIDIEJA o - pot act e bota i3 alikcos- b'DEHs‘?’%’.V&VPY* {15
N RO RSEATENES Se ey sashva 2] sosaLTe S o
ARNTLEOY AD3™ Bl | acsobiated—protilth3 NMPOUBSERMEHR " 115
ARNTL-808 Ap3. 227 227 DEEAL QVlrruErT B98_pa) NEAAMAYIMSIL EAD 15
ARNTL-GISGE| STPAATIL CI 15 RAI AP3- 239 538 FCTEMEMYSINTEMANS  [15
ARNTL-553 WD 2006/ 091734 PCI/ US2006/ 006431 BMLBRRBTIRMAVIGHEM. |15
ARNTLSELLLOAI LOALGAN 15 PBAI AP3-555 1835 SHLMMSHIHARIABHSGPS  [15
ARNTL-BAd AP3- 1212 1212 LMKYLDEKLALLNA®345 BMIARGESVEKUNS 15
ASPSCRDMeMEACRISEMNEM cdrba
chromosome region, candidate 1 NM 024083
ASPSCR1-345 345 PTRPLTSSSAKLPKS 15
ASPSCR1-223 223 LTGGSATIRFV 12
ASPSCR1-648 648 LEHAISPSAADVLVA 15
ASPSCR1-158 158 TLWELLSHFPQIREC 15
ATF3 - activating transcription factor 3 |NM_001674
ATF3-78 78 LCHRMSSALESVTVS 15
ATF3-162 162 ESEKLESVNAELKAQ 15
ATF3-169 169 VNAELKAQIEELKNE 15
ATXNS3 - ataxin 3 NM 004993
ATXN3-32 32 SPVELSSIAHQLDEE 15
ATXN3-189 189 SDTYLALFLAQLQQE 15
ATXN3-469 469 LQAAVTMSLETVRND 15
ATXN3-254 254 RPKLIGEELAQLKEQ 15
ATXN3-99 99 FSIQVISNALKVWGL 15
B3GALT4 - UDP-Gal:betaGIcNAc beta
1,3-galactosyltransferase NM 003782
B3GALT4-352 352 TGYVLSASAVQL 12
B3GALT4-9 9 FRRLLLAALLLVIVW 15
B3GALT4-32 32 GEELLSLSLASLLPA 15
BAIAP3 - BAl1-associated protein 3 NM_003933
BAIAP3-227 227 DEEALLSYLQQVFGT 15
BAIAP3-578 578 WRGELSTPAATILCL 15
BAIAP3-239 239 FGTSLEEHTEAIERY 15
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BCR - Dbreakpoint cluster region NM 004327 BCR-265 265

Rl SSLGSQAMQVERK 15 BCR-1 196 1196 ELQWLTNSCVKLQTV 15
WBSReA91r34 1111 LKKKLSEQESLLLLM 15 BCR-1188 11BGI/US2006/006431

RSFSLTSVELOQWLTN 15 BCR-1 059 1059 ELDALKI KI SQ KSD 15

BDP1 - TEI11B150- TEH-}B90O NM-018429 |:n|:>| 145145
T T T T A A ] 1 A, LI LAl

L5 J

BAIAP3-1960KSSVSVPSE 12 BDP1. 2842 284212B8NT| Qe @ﬁﬁ*%l&e‘N 15
BAIAP3-BP| - 341 341 GSI| L DEESI TVEVL 155558DP] -[SHidil SHERLEHS 15

BAIAP3-KHSALAKI DAELEEV 15 [BDP1-1837 18372 DI (MISADAKSKMINAS S |15

BAIAP3-BIPI - 2205 2205 EKKVLTVSNSQ ETE 4G BDHDPYZSSEATIEGBRNEV |15

BCR - brEddebikEAR: kebon13 BRI oo4bronodonai n dontai ni ng 2,

BCR-26 ; 005104 BRD2- 711 73gs RLABRIsEBAYMERIERK 15
BCR-119g02- 410410 PPCSLERKAARL PPM 154 1dgRD2- | ZRfMIZNSCVKLQTY 15
BCR-11 R EQESVTSAHQY 15 = TBRDZ="227 ~2 21, i VL NFE QeSO |15
ST EBESUALR: A A W A TS L
BCR-10800,1ni ns 5> NM 014028 |B2We- 426 42803 LV'—'L'YME\@ ;N (L
BDP1 - TEARASGH FHEBOP FAVAKEL Q8429 HTHEI8 - chronpsone

BDP1-145r ansmi ssion fidelitly factor 1814nol af§L\WESVEVESE 12

BDP1-284RITF18- 328 328 EAQKUSDTLHSLRSG 2842 CHTFRETISEBTIYERIR 15

BDP1-344GVSLASLKKQVDGE 15 |CHTF18-706 [306 LPSBSMARIEIEVSER. 15 |15

BDP1-2465TF18- 1061 1061 EKQOLASLVGTM Abdds CHKESA-AIBABIEV 115

BDP1-1837o0L GAVCVALDW. 15 CHTF18- 321 Bgsk RREBIGNESEWISSIHELS |15

BDP1-29g51 F 18- 1045 T045 TARKLRPVSTL YS3o0k0 BkdkenARzh 280 |15

BDP1-2"5B{A?&&EDALCLLLEE-'&§—, CtiC6—chit 5580e | T LaGEHA 2 13
BRD2 - CTiariier O?\%rl?mplzél 7 \./l_l w '-I-UO '-I- SFUUALCA I:V{‘-\ﬁ

NAT: RI NLLML&%HB){\IY 15 CTNNAl pat enin

BRD2-7 1Lr,\?z|n|g| Hr=associate protel II) ) ?H.)na J‘RLAI“:"‘L@%&_RMY}HEQ 15
BRD2-410 410 PPGSLEPKAARLPPM __ |15
BRD2-267 267 KLAALQGSVTSAHQV 15
BRD2-227 227 DIVLMAQTLEKIFLQ 15
BRD2-718 718 QLRAVHEQLAALSQG 15
BRD2-708 708 RAHRLAELQEQLRAV 15
BZW?2 - basic leucine zipper and W2

domains 2 NM 014038

BZW2-426 426 ALKHLKQYAPLLAVF 15
BZW2-65 65 LEAVAKFLDST 12
CHTF18 - chromosome transmission

fidelity factor 18 homolog NM_022092

CHTF18-328 328 EAQKLSDTLHSLRSG 15
CHTF18-306 306 LGVSLASLKKQVDGE 15
CHTF18-706 706 LPSRLVQRLQEVSLR 15
CHTF18-1061 1061 EKQQLASLVGTMLA 15
CHTF18-896 896 RDSSLGAVCVALDWL  [16
CHTF18-321 321 RRERLLQEAQKLSDT 15
CHTF18-1045 1045 LAPKLRPVSTQLYST 15
CHTF18-1030 1030 PQALLLDALCLLLDI 15
CLICS - chloride intracellular channel 6 INM 053277

CLIC6-408 408 GDGSLSPQAEAIEVA 15
CLIC6-787 787 HEKNLLKALRKLDNY 15
CTNNAT1 - catenin (cadherin-associated

protein), alpha 1, 102kDa NM_001903

CTNNA1-172 172 AARALLSAVTRLLIL 15
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CTNNAI -172 172 AARALLSAVTRLLIL 15 54 WO 2006/ 091734
PCT/ US2006/ 006431 CTNNAI - 331 331 | YKQLQQAVTA SNA 15
w@INbbe728 28 VERLLEPLVTQVTTL 15 CTNNAL- 966 9BGI/US2006/006431
DI | VLAKQMCM MME 15 CTNNA1-409 409 FRPSLEERLESI | SG 15

CTNNAT—1119 1110 AKN-MNAVWOPAKAS 15— GFNNA—1111-—1144
CTNNA : XWVTGISNA 15
CTNNATZEN- 149 149 YQSKI SKHCSQVDSV 15 28CTTN- LGl VTQVTTL 15
CTNNAPYSBAVTSKTSNI RAN 15 [CTTN- 629 62®68Q0G. RUNEAAUMERIMEBE |15
CTNNAGAITN- 706 706 DPDDI | TNI EM DDG 15 40€TTN- (FRPSEBBRLESIISG 15
CTNNAXENOLA TAVALYDY 15 [CTTN-427 427 1KNAST KNI SSATIBAS 15
CTNNALT{NBP2 - cortactin pinding protghn 2 IIMIISIKNLMNA |15
CTTN - HENBPZ- 1035 1035 CVIREheBEAQVNAA 15 CTTNBPZ- 2134
CTTN-14g >+ NNPVESATINNCRVPI IS - CTTNBPR¢54 2Rk s csquosy 115
CTTN4RE RECOVMAREEEE 15 - T TNBP2 T3 T el S 7S FoveAn & 15
CTTN 63800 Tt LENLNALKL B 25 DAD 387 o SOARTAVATERLYES 15
CTTN-T08at h | NM 001344 DADL- 0B DAYL [DADOTHFNEMIDDG |15
CTTN-6B\D1- 77 77 ENSFL SGFI SCVGSE 15 [§6801- 16 [YENDLGITAVALYDY 15
CTTN-4REEYLSSTPORLKLL 15 DDX5 - DEAD4RAsp- GKNASTRERSPRVERX (15
CTTNBRH - @rthdtid airbiniibtdB439BIMIDXEI2241 241 PTRELAQQVQQVAAE 15
CTTNBRDXGB5190 190 TLSYLLPAI VHI NHQ 15 |10B¥X5- GR/RLEPSAEAQVNAA |15
cTTNBRI-SM4REANQAT NPK 15 X5- 322 322 1GKTNLIRRPIWYEXENRLRRIP |15
CTTNB 620 620 KQVSDLT SVCREA I3 1LI9X5- 63 4F EDVMAKLEEE |15
CTTNB meVEE 22 PRS- MRS P RSOATTREFORSSBOX |15
IR ST TN SR W= o ol < T T N
CTTNBR S0 ACYTADVRVL 15 DOX58-1013 1396 | THIGRALLENENALKD 15
DAD1 - defender against cell death 1 [NM_001344
DAD1-26 26 RLKLLDAYLLYILLT 15
DAD1-77 77 FNSFLSGFISCVGSF 15
DAD1-16 16 LEEYLSSTPQRLKLL 15
DDX5 - DEAD (Asp-Glu-Ala-Asp) box
polypeptide 5 NM 004396
DDX5-241 241 PTRELAQQVQQVAAE |15
DDX5-190 190 TLSYLLPAIVHINHQ 15
DDX5-627 627 LISVLREANQAINPK 15
DDX5-322 322 GKTNLRRTTYLVLDE |15
DDX5-620 620 KQVSDLISVLREA 13
DDX5-634 634 ANQAINPKLLQLVED 15
DDX58 - DEAD (Asp-Glu-Ala-Asp) box
polypeptide 58 NM_014314
DDX58-488 488 TIPSLSIFTLMIFDE 15
DDX58-965 965 NLVILYEYVGNVIKM 15
DDX58-1109 1109 KCKALACYTADVRVI 15
DDX58-1013 1013 LTSNAGVIEKE 12
DDX58-726 726 ICKALFLYTSHLRKY 15
DDX58-645 645 IIAQLMRDTESLAKR 15
DNAJA1 - DnaJ (Hsp40) homolog,
subfamily A, member 1 NM_001539
DNAJA1-384 384 ISTLDNRTIVITSH 14
DNAJA1-231 231 IGPGMVQQIQSVCME |15
DNAJA1-152 152 VVHQLSVTLEDLYNG 15
DNAJA1-68 68 FKQISQAYEVLSDA 14
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DDX58- 726 726 | CKALFLYTSHLRKY 15 DDX58-645 645

| I AQLMRDTESLAKR 15 DNAJAI - DnaJ (Hsp40) honol og,
waawbamBy A, nmenber 1 NM 001539 DNAJAI -384 3BATI/US2006/006431

| STLDNRTI VI TSH 14 DNAJAL1-231 231 | GPGWQQ QSVCME 15

DNAJ AL 1:’) 1:’) VWHOLSVAFLEPLYNG-1.5 DNAJ A} c:o c:o

VI T LTIV

DNAJA1F2‘H(1 SQAYEVLSDA 14 55 WD 2006/0 1_7‘24 P EEH%YﬁMAh&Ql 15

AA={—A-ACAC/ R AV A ay 5}

DNAJA2pgaa:h(Hsp40) pom ’
subfamlly,Anmérg 262 2e MELKKM L’ﬁk 15 DNAJAZ DnaJ (Hsp40)

subfam-t-y—A-—rerrder—2—NM-0058 NAJAZ—240
DNAJA2946 |A|:>(:|\A/rn\m\/mn 15 DNAJA2.1B4% 335 LAE’AB V 15
DNAJA2335 DNAJA?- 473 473 NPDKI SELED) | 15 I\rwggg_ BEVIHAR 15
DNAJA2SEBRIEL KKAYRKLAKE 15 [DNAJA2- 489 4839 EVPNPPEESEEALLPSRS |15
DNAJA2RISAJBI - DnaJ (Hsp40) honol og, [g8bf ani |SENBLKKAERIGAKE |15
DNAJA2ME006145 DNAJBI - 349 349 LREALC#I VNVPENPABGETEEVELQ 15
DNAJB DN BlHs$46) hérdlogPERI [POTSRTVL 13| DNAJBJ - 338 338
subfamilEBOMENRARI SLREA 15 |BMAJ@BH4230 P30 VTHDLRVSLEEI YSG 15
DNAJBIRMM L - dynam n 1-like, DRP1; Dghd; DYNREEL.CEHDNMMWETL |15
DNAJB1VA NM 005690 DNML L[- 627 627 RFQ&!;.HDAI ¥RVRIEGTERTVL 13
DNAJB1I=)‘ lgl C-4715 415 R NVLAAQY(SLLNS 1 DNM FWSLREA 15
DNAJB1§ éﬁitm” LNRLLV 'P‘1,5, N ht"\jﬁt ;4“5& m%,%o‘ AV UNBtMé’L\é%\&Séb 15
BW;NWW @&b Ijlvéﬁ RIFCIOMNG A - dovvn regul ated by
DNM1L-S5A T - & (DRCTRNBIA) NV 03258 1150 TNNE-Bk B a0evyTe |15
DNMIL A N A 2323 PETCL PRYATNLKDIKELS — PREMKBARIGISLENS . 115
DNM1L-893°5| 0 CSRI CVC 15 DRCTANBLA- 1580 164 [GHAVERRTINGLL MG, 15
DNMIL-383° DUSP12 - dual qnlem ficity pRd3phat M/LDVLMG&\WEH\(H&M 15
DNM1L-3 3 MEALIPVINKLQDV 14
DNM1L-10 10 VINKLQDVFNTVGAD |15
DRCTNNB1A - down-regulated by
Ctnnb1, a (DRCTNNB1A) NM 032581
DRCTNNB1A-36 36 DKSSLVSSLYKV 12
DRCTNNB1A-588 588 SSHGLAKTAATVF 13
DRCTNNB1A-23 23 PETSLPNYATNLKDK 15
DRCTNNB1A-265 265 SLQSLCQICSRICVC 15
DRCTNNB1A-164 164 HTKVLSFTIPSLSKP 15
DUSP12 - dual specificity phosphatase
12 NM 007240
DUSP12-311 311 CRRSLFRSSSILDHR 15
DUSP12-259 259 ELQNLPQELFAVDPT 15
DUSP12-160 160 CHAGVSRSVAIITAF 15
DUSP12-114 114 LLSHLDRCVAFIG 13
ELKS - Rab6-interacting protein 2
(ELKS) NM 015064
ELKS-241 241 KESKLSSSMNSIKTF 15
ELKS-1120 1120 MKAKLSSTQQSLAEK 15
ELKS-778 778 SSLKERVKSLQAD 13
ELKS-984 984 EVDRLLEILKEV 12
ELKS-624 624 ELLALQTKLETLTNQ 15
ELKS-1102 1102 QVEELLMAMEKVKQE 15
ELKS-1113 1113 VKQELESMKAKLSST 15
ELKS-803 803 LEEALAEKERTIERL 15
EXQOSC6 - exosome component 6 NM 058219
EXOSC6-224 224 ALTAAALALADA 12
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DUSP12- 311 311 CRRSLFRSSSI LDHR 15 DUSP12-259 259
ELONLPQELFAVDPT 15 DUSP12-160 160 CHAGVSRSVAI | TAF 15

woRierPa27344 114 LLSHLDRCVAFI G 13 ELKS -

Rabb-interacting protein 2 (ELKS) NM 015064 ELKS-241

faVWal

449N AMIALL QCQT ALl

PCT/US2006/006431

EXOSCEATs KR o T TS e o B L2 LR R Tra
XOSCE Bt T 1 B e BA o FEACLUAELLEDG s
EXOSCE$P4. 1102 11n') QVEEL| MANVEKVKQE 192 FI KENDVAGLLESG 12
EXOSCW&h ESMKAKL SST 15 __FILKS- 803 80838FFAl AYRFEOOSEYRAARR 15
EXOSCEREIS06 - exosone conponent 6 NM23%58219 |AAXOESEBAGZEMEBA |15
EXOSCARTIAPAALALADA 12 56 WO 2006/ 09117234 PCT/[1US20Q64MBA3LY 15
EXOSCHXGEGEonZ/@nidérenMAGL INWAbMAY1d9a | EXOSC61 185 185

EXOSCRI$IL EVSALLLEDG 15 EXOSC6- 302 ¥dg LNOWACGLLLPRATLANE 15
ExoscR¢seCo- 338 338 LYPVL LVRAARR ] BQ E).(,. E&@ gﬁﬂé.RVM.Q—Y 15
EXOSCA g ADAGVEMYLL ~15 OO0 22V ned VIR DEASOVNKNS |15
EXOSCHagRc 0 EXUSOME Toponent 10 - U EISEDNCLGEECUAFA |15
EXOSC!F_@%?' ﬁ;’vg;\v,ﬁv,?\f, 15 EXCSC10-168 /288 RuBNHN RyREL 5 |15
FAHDT ﬁé@'@f‘ﬁ%ﬁ 9@7@"’%@5& GLLATA| 15 EXOSQI O 725 725

domain CQuIARG AEEY 15— PRHE 2004 e vi-acetoacetate

FAHD1-g 'urg!Lase ;;Wa A—contai-ning | NEBB3120SIASYYSEEIL 224 |15
FAHD1-2¢8v| | SYWSKI | TL 15 FAHDI - 228 2188 TSSMTISSMIRGIPYBYV] 5 15
FAHD1-R&HD] - 251 251 GDI | | TGTPKGVGPY 1251 FRS2 |GDILTGT BKE WerY 15
FRS2 - iirehigshorpuibifantor receplgt br substrate 2 NM 006654 FRS2- 32
substrat® 3 pNEL GSE MELTDT 1BM_P98854 649| 649 RTAANSNL QKAL PRD 15
FRS2-32RS2- 497 497 EDDNL GPKTPSLNGY 15[32ERS2- ELASGIMELTDT 15
FRS2-649 MONNSI NWEE 13 649 RTAAMSNLQKALPRD 15
FRS2-497 497 EDDNLGPKTPSLNGY 15
FRS2-146 146 EIMQNNSINVVEE 13
FRS2-504 504 KTPSLNGYHNNLDPM 15
FRS2-539 539 VNTENVTVPAS 12
GLIPR1 - GLI pathogenesis-related 1

(glioma) NM_006851

GLIPR1-329 329 SVILILSVITILVQ 15
GLIPR1-330 330 VILILSVITILVQL 15
GLIPR1-319 319 RYTSLFLIVNSVILI 15
GLIPR1-4 4 MRVTLATIAWMVSFV 15
GLIPR1-227 227 GFDALSNGAHFICNY 15
GMRP-1 - K+ channel tetramerization

protein NM_ 032320

GMRP-1-574 574 SITNLAAAAADIPQD 15
GMRP-1-393 393 FEFYLEEMILPLMVA 15
GMRP-1-352 352 KCRDLSALMHEL 12
GMRP-1-467 467 YSTKLYRFFKYIENR 15
GMRP-1-571 571 KSKSITNLAAAAADI 15
GNPTAG - N-acetylglucosamine-1-

phosphotransferase, gamma subunit  [NM 032520

GNPTAG-335 335 AHKELSKEIKRLKGL 15
GNPTAG-4 4 MAAGLARLLLLLGLS 15
GNPTAG-87 87 HLFRLSGKCFSLVES 15
GOLGA1 - golgi autoantigen, golgin

subfamily a, 1 NM_002077

GOLGA1-561 561 RTQALEAQIVALERT 15
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FRS2- 504 504 KTPSLNGYHNNLDPM 15 FRS2-539 539

VNTENVTVPAS 12 CGLIPRI -

Gl

pat hogenesi s-related 1

W@ eiosomeap4 NM 006851 GLI PRI - 329 329 SVI LI LSVI | TR/ @E2086/006431
GLI PRI -330 330 VILILSVITITILVQ 15 GLIPRI-319 319

L DD

AARA/CI\/ 1

|\ O e sl Y | —1 L A JA IO\ /1 L 1 e I
XY, LFLCT VINSVTI L1 1o
GOLGARAPD

A A
rm m\r=-=s =1

DER 59727 CHOALENCALFT- O 00 Gl LR /AT ER T
COLGAL, tbi n NM 0323887 GVRPIEAFBHIKAYBYLLNF 15
GOLGA&19 N AAAAADI PQD_15 P-1-303 43 FFEWEARMPDPAERMRNIE |15
GOLGAGIOKR®- 1- 352 352 KCRDLSALIVHEL 12 |[638RP- 1 /VYAMAGIALEEVRKQ |15
GOLGAYSHKLYRFFKYI ENR 15 (@GVRP-1-571 %51 KSKSETMLAAAKREDS 15 |13
GOLGAGNMRTIAG - N-acetyl gl ucosani ne-| hms hot 1rarsteA=EAVVAE 15
GOLGAgBBR subunit NM 032520 GNPTAG 325 335 | AHKERREEAREKCL |15
GOLGAYTss GNPTAG 4 4 MAAGLARLLLLLAS 5 GNP ’ﬁ@P?EéAﬁKLSVNES_ 15
GOLGATIgpRL SKUFSLVES 1o~ UL GAT - goliggl, aut (s Bh i afE 9T T |13

u { f | UUéUII OO GAl {001 00
Su?,]fa?f ?ﬂ%&g”tﬁeﬁ%w R W6):20806/ 091734 o
GOLGAP G134 USZ006/ UUb4dlm L Iltli‘-\'l’_“-lléllL)E)"_Méég Vuﬁﬂﬁﬁﬁﬁh%ﬁ% 15
GOLG NN EIEA RS TNV o F v 15
GOLGAZ; aqu“éQEVXE?LKE"m, , %’Lg’ig” "E’\_‘X\E A,.%’l;‘éém'é's\VhQL 15
GOLGATARH | ACEAAVVAE 15 (SOLGAL- 7337487 O HiSLERREA RtYGRS  [15
COLGAg#0@inl - 785 785 | RGPLIQAFAL SVNES 11861 GO (ERRAGOGANEKLQS 14
GOLGARGPENMANMAPSVT 13~ GAL.GA2 - gol gi568ut oaMMQEATSIUILENG (15
GOLGAgWB8anily a, 2 NM 004486 GOLGA2{7889 33DQEKLSELKETVELK |15
GOLGARVEELERALSAVSTQ 15 [GOLGA2- 113072130 EMINREYREORAMLGES |15
GOLGA3 56 COLGA2- 492 492 LEAHLGQVMESVREE 15 |96[8rdd@NeL |15
GOLGAZ 18digiBLicEhigEh, Yoigh VE] 15
subfamily a, 4 NM_ 002078
GOLGA4-940 940 ELESLSSELSEVLKA 15
GOLGA4-1131 1131 ERILLTKQVAEVEAQ 15
GOLGA4-2867 2867 LQTQLAQKTTLISDS 15
GOLGA4-622 622 ERISLQQELSRVKQE |15
GOLGA4-2991 2091 TKTMAKVITTVLKF 14
GOLGA4-1892 1892 NSISLSEKEAAISSL 15
GOLGA4-307 307 YISVLQTQVSLLKQR |15
GOLGA4-2065 2065 LETELKSQTARIMEL 15
GOLGA4-1830 1830 LKKELSENINAVTLM 15
GOLGA4-1572 1572 ENTFLQEQLVELKML 15
GOLGA4-2299 2299 EVHILEEKLKSVESS 15
GOLGA4-954 954 ARHKLEEELSVLKDQ |15
GOLGA4-937 937 QTELESLSSELSEV 14
GOLGB1 - golgi autoantigen, golgin
subfamily b, macrogolgin NM 004487
GOLGB1-3907 3907 EVQSLKKAMSSL 12
GOLGB1-3322 3322 KTNQLMETLKTIKKE 15
GOLGB1-3558 3558 SISQLTRQVTALQEE |15
GOLGB1-2956 2056 LQENLDSTVTQLAAF |15
GOLGB1-2618 2618 LEERLMNQLAELNGS 15
GOLGB1-2131 2131 ENQSLSSSCESLKLA |15
GOLGB1-640 640 NIASLQKRVVELENE |15
GOLGB1-2065 2065 LTKSLADVESQVSAQ |15
GOLGB1-1925 1925 KEAALTKIQTEIEQ 15
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GOLGA2- 1061 1061 THRALQGAMEKLQS 14 (GOLGA2-569 569
RVQELETSLAELRNQ 15 GOLGA2-788 788 LCQEKLSELKETVELK 15
wWaLhoa@b2r73L1 721 ONRELKEQLAELQSG 15 GOLGAZ- 156PAB6S2006/006431

STESLRQLSQQALNGL 15 GOLGA4 - gol gi aut oant| gen, golgin
GOLGBEYEAT Iy & =8 N 002078 SoUGiTiap 9 g RDOLLSQVIERSMY 15
COLOBEZRAY oo oer 2967 LOTOLACKTTERSbs L EKDBEPEAIRIHE 15
GOLGBE9551-ny 5| QOEL SRVKQE 11 R\( P (:SAA 29 :EiESLKVSISQLTRQ 15
GOLGBRTRIAK\L TTVL KE 14 GO GAA- 1892 PRTD NSKSSBEREXKASEY 15 |15
GRASPG@?GM&S%W@G?&WNSVL%E\/SLLKQ? 15 GOLGA4- 2065 2065
protein | cTE KSOTARLMEL 15 341138301 1830 | KKEI SENI NAVTI M
GRASP-3£9 () GA4- 1572 1577 ENTEI QEQ VBIYM . 1B5DPENIDGAESYRIQ 15
GRASP-203)9 EVHI L EEKLKSVESS 15 GO GA4159%54 95#RRRLLKFIPGLNRS 15
GRASP-2BHKLEEEL SVLKDQ 15 |[GOLGA4-937 283 QTE ECSEI SV KA 15
GRASPGRX GBIl - gol gi autoantigen, gol gpn subfiafE¥vRSCPBEAO |15
GRIM190Tcell deatiMef0A4§ protdid GBI - 3907 390f EVQSLKKAVSSL 12
GRIM19@ERIBBI) 3322 3322 KTNOMMEHBET| KKE 15 QOLGBI - 3558 3558
GRIM1996SQALTRQVTALQEE 15 |GOLGBI - 2956(78956 LKENFOSAYARLHAF 15
GRIM19Dp GOLGBI-2618 26183 LEERLMNQLABENGS T TPMAF—’LM 15
GR|M19&%§1 ENQSLSSSCESLKEA 15 (i.&&.i’::)!_-zg Erbfl EAUMKDY - 15
GRIM19NGASLRRVVELENE 15 TGOLGBI="2065], £ 0651 %&@K@?ﬁﬁ?@” 15
CSPT1 25310 A EEs herdcy ﬁé&ﬁﬁ@ﬁ 51" 50 GBl 1021 1021
GSPT1- ERPOLESOWKELSMA15 1GOLGBI-- 2381 2§7-2Q1 PR&AM%@M 15
GSPT1-4 "Gy G| . 3551 3554 EI ESLKVS. SBRATRO 1|GKEKEYREBRKYGR 15
GSPT1-65572 K| SAl ERTVKALEEV 15  GRASP IB5%RP| - HERRI\AIGUPEK 15
HAGH - Bydspyaaylgiutatiensi n NM|181711 GRASP- 319 319
hydrolasg npg| voTL ESVRSC 15 Mg 085326 2 2 FRRRI L KFI PA NRS 15
HAGH-105_ 105 RIGALTHKITHLSTL 15
HAGH-8 8 VLPALTDNYMYLVID 15
HAGH-115 115 HLSTLQVGSLNV 12
HNRPAB - heterogeneous nuclear
ribonucleoprotein A/B NM_004499
HNRPAB-156 156 FGFILFKDAASVEKV 15
HNRPAB-273 273 VKKVLEKKFHTV 12
HNRPAB-167 167 VEKVLDQKEHRLDGR  [15
HNRPAB-252 252 MDPKLNKRRGFVFIT 15
HSPCA - heat shock 90kDa protein 1,
alpha NM_005348
HSPCA-184 184 YSAYLVAEKVTVITK 15
HSPCA-25 25 FQAEIAQLMSLIINT 15
HSPCA-788 788 MKDILEKKVEKVVVS 15
HSPCA-901 901 YETALLSSGFSLEDP 15
HSPCA-895 895 DLVILLYETALLSSG 15
HSPD1 - heat shock 60kDa protein 1 [NM 002156
HSPD1-726 726 GVASLLTTAEVVVTE 15
HSPD1-543 543 RLAKLSDGVAVLKVG |15
HSPD1-571 571 VTDALNATRAAVEEG |15
HSPD1-661 661 IVEKIMQSSSEVGYD 15
HSPD1-337 337 KISSIQSIVPALEIA 15
HSPD1-248 248 IGNIISDAMKKVGRK 15
HUMAUANTIG - nucleolar GTPase NM 013285
HUMAUANTIG-641 641 APQLLPSSSLEVVPE 15
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GRASP- 259 259 RKAELEARLQYLKQT 15 GRASP-323, 323

| death-regul atory

WEe@be 13 GRI M9 GRI ML9 NM 015965 GRI ML9- 76 76 PCT/US2006/006431
VPRTI SSASATLI I\/A 15 GRIML9-20 20 KTPQQDGSAFLPRV 15

| YDTLESVRSCLYGA 15 GRIML9 -

cel

AL L A\ L

] E

MP 1-60-160

[aks)
LOU LOU LF\LI\iL

HUMAUXEJE -‘fﬂ?sm GTLIVG 16 BSpTi o1 ;4285 ohIQUITEMRRIELIDCR., 4 |15
HUMAUrQiNlTﬁwB 04 GSPT1-267 267 REHAM.A Kl AMTEMQQIHD'HRVR@\& 15
HUMAUANZIGERE2K| \VPEL KKVGEN 15 GSPT1- 65392655 |ETDAYMAMEKEK |15
IFI16 - 'Tﬁferm@l“mamﬂelﬁlblﬁyac | gl ut at hi one hydr ol ase NM 005326
protein 19aGH. 105 105 Rl GAL THRMIPSS8] 151 HAGH 8 8

IFI16-95/] PAl TDNYMYL VI D 15 GH- 115 11%95HI STL U EQAEPLKKE 15
IFI16-9 HNRPAB - _het er ogeneolus nucl ear 19 bonuc [<NldiGE EMINGYB 15
IFI16-71M 004499 HNRPAB- 156| 156 FGFI LFIRDBASVEIRYMMENATESFVYEP |15
IFi16-500NRPAB- 273 273 VKKVLEKKFHTV 12 |9dbRPABHIGIOMEKI ISEMHSFE 15
IKBKAPVERWBitON K kfigaligit 15 HNRPAB- 252 252 MDPKLNKRRG-VHI T 15
polypeptitsR{eAe enHamedr shock 9BkDaos4ot eim 1, al pha NM 005348
IKBKAPHSBEA- 1 84 184 YSAYLVAEKVTVI TK I1B58 HSP(eAvt 2b1L 2% SEVVQN 15
IKBKAPE@BE! AQLMSLI I NT 15 PCA- 788 783Dl |GV SsWsG 115
IKBKAPERECA- SUT 901 YETALLBSSG-SLEDP 135413HSPU #%?Qé?é’EPVAGL 15
IKBKAPITAS = Y= - ARG ’1925 \FIEHAASSPABER 115
'KBKAPWé RLZ?\LSHOV'A uw'?; L5 HOPDE- 511874 %,—'QE'L\L—\. Ees— 15
oo 5.5 SPOT G618 | Vo] MORSSEVGYD 15 HSPDI 337 337

"_.F3 24 "S3l \pl VFEFALCT A 1O I =240 Z % G i c P 15
LF3-17%41 ApQL| PSSSLEWPE 15— 59 WO 2001880017 MADNLAIGLAAVTED ~ |15
ILF3-62BCT/ 1I1IS2006/ 00RAR1] 622 KTAKLHVAVKVLQDM 15
ILF3-566 566 LQYKLVSQTGPVHAP |15
IQWD1 - I1Q motif and WD repeats 1 NM_018442

IQWD1-667 667 PASFMLRMLASLN 13
IQWD1-67 67 LEVSETAMEVDTP 13
IQWD1-653 653 NELMLEETRNTITVP 15
IQWD1-237 237 EWSSIASSSRGIGSH |15
IQWD1-575 575 EHLMLLEADNHVVNC |15
KLHL2 - kelch-like 2, NM_007246

KLHL2-661 661 GVGVLNNLLYAVGGH |15
KLHL2-544 544 GAAVLNGLLYAVGGF |15
KLHL2-409 409 TPMNLPKLMVVWWGGQ 15
KLHL2-252 252 ADVVLSEEFLNLGIE 15
LIMS1 - LIM and senescent cell antigen-

like domains 1 NM 004987

LIMS1-419 419 LKKRLKKLAETLGRK |15
LIMS1-230 230 CGKELTADARELKGE |15
LIMS1-182 182 KCHAIIDEQPLIFKN 15
LMNA - lamin A/C NM_005572

LMNA-406 406 RIDSLSAQLSQLQKQ |15
LMNA-731 731 AMRKLVRSVTVVEDD |15
LMNA-324 324 FESRLADALQELRAQ |15
LMNA-182 182 LEALLNSKEAALSTA 15
LMNA-410 410 LSAQLSQLQKQLAAK |15
LMNA-417 417 LQKQLAAKEAKLRDL |15
LMNA-403 403 SRIRIDSLSAQLSQL 15
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HUVAUANTI G- 478 478 QYI TLMRRI FLI DCP 15 HUMAUANTI G 71 O
710 ANTEMQQ LTRVRON 15 HUMAUANTI G- 502 502

WETObNYIKEVVQVEKI 15

| F116 -

i nterferon,

PCT/US2006/006431
gamma- i nduci bl e protein 16 NM 005531 1 F116-95 95

PHEBEAETKKE—15 F116="9—9—Kh Y—15
LMNA" g'1 16 71 L'. 71 E E\II\AII r\l TESF\VIYED 1 AKKQLQDE 15
LMNA-4L87<r\n\/R|<1 | SENHSE 15 KBKAP - | nmjéi@r W@%%ALDM& 15
MEDS - g edﬁtofPfd%N@%?%“"éﬁ??dh NM Q03640 | KBKAP-1 658 1658
transcri A0 PSEWON-15— | RBKA PR/ 1584 OESPLFSETSSWSG15
MED6- 7I7KRKAD-‘21‘2 313 REEALOSTSERVAGL 18 J_KR@%LHLEULNQ@VGE 15
MED6-9] HHI TAASSEMDFE 15 | KBKAP-1 116211116 SiINPH 15
MEDG-188 | LF3 - interl eukin enhancer [160ndi ngNSR¥LTHVHEIQSA 15
MED6280kDa NM 004516 | LF31246 246 NERSRAGETIGRVORMASLDLRQK [5
MKRN1l- lnfaRorih({ Bngliinge\ASILA QIMMAYIED 15| | LF3- 622 622
MKRN1KYAKLHVAVKVLQDM 15 ['LF3-566 56676 QYKLAS@RIESIwepLkbM |15
MKRN»]'JA@:{.\DEA- TQnmotiT and V\:D’_r._e\E)e{’:\lt_S 1|01 NIWU._ ¢ Sb %V\W 15
MKRN1q%hHA?'I:LYL HIVL/-\DL |\| 15 _TONDI=67- %gt:‘rzvg;r R LARSS 15
TP e e A TR T T S
VLB TR {82 Yoy aqroac KLtz b1 se1
NP 1L 50 405 T PN PKMAAGE0- 18115 i FVENRURATRNI —> 12
NAP1UA ALSEEFLNLG-E 15 |1 Ms1 \Nﬁ '\/' Whd sedbSIERYTARYNGT 15
NAPIL3 W3 gen | ike domains|l NM 004987781 NS 1AHIQL ERKYYAELNKP 15
NEDD9LK%R@RI@£NEW@#QK 15 (LMB1-230 230 COKELTADARELKGE 15
expresseq gy, dpwhrroghiatad s BOSPPAoRN 15 LIMNAL- | anin ALC NM
NEDDS(JA6%72 | MNA- 406 406 R DS| SAQL SQIRG 15 [STTHAREWNHQYRBL |15
NEDD9ANRKL VRSVTVWEDD 15 973 HFISLLNAIDALFSC 15
NEDD9-566 566 LQQALEMGVSSLMAL 15
NEDD9-1055 1055 SSNQLCEQLKTIVMA 15
NEDD9-980 980 AIDALFSCVSSAQPP 15
NEDD9-626 626 VELFLKEYLHFVKGA 15
NS - nucleostemin NM 014366
NS-392 392 VSMGLTRSMQVVPLD |15
NS-257 257 WLNYLKKELPTVWFR |15
NS-401 401 QVVPLDKQITIIDSP 15
NS-250 250 PKENLESWLNYLKKE |15
NUBP2 - nucleotide binding protein 2  |[NM_012225
NUBP2-338 338 AFAALTSIAQKILDA 15
NUBP2-109 109 QSISLMSVGFLLEKP 15
NUBP2-155 155 KNALIKQFVSDVAWG |15
OGFR - opioid growth factor receptor  |NM 007346
OGFR-570 570 SQGSLRTGTQEVGGQ |15
OGFR-337 337 RQSALDYFMFAVRCR |15
OGFR-565 565 EGCALSQGSLRTGTQ |15
PARC - p53-associated parkin-like
cytoplasmic protein NM_015089
PARC-956 956 GLSALSQAVEEVTER |15
PARC-722 722 GEKALGEISVSVEMA 15
PARC-981 981 LREKLVKMLVELLTN 15
PARC-1368 1368 NKTLLLSVLRVITRL 15
PARC-1140 1140 SESLLLTVPAAVIL 14
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LMNA- 324 324 FESRLADALQELRAQ 15 LMNA-182 182
LEALLNSKEAALSTA 15 LMNA-410 410 LSAQLSQLQKQLAAK 15

WO M0ATTs 417 LQKQLAAKEAKLRDL 15 LMNA- 403 403PCT/US2006/006431
SRIRI DSLSAQLSQL 15 60 WO 2006/ 091734

PCT/ LIS20N06/ 006424 MNA-238—238—LFAAL
LIS 4 I A~/ ~A v AV A Iap v A v AW by L u N

1
PARC-319NA- 487 487 EYOELLOLKLALDVE 158 s FAMIRGALEY 15
PARC-2f8dA pol ynerase |1 trlanscription 2434, h uniSPER-HQGLYBESE 15
PARC-1884D6- 77 77 QRLTLEHL NOWG E 15  [#6%%6- 91 HREVLVRQLTLLVAS 15
PARC-7EVYI LLHAQEPI LFI 1 15 |MVED6- 160 1631 NSRVWEXEMSEESARAVLESS 15
PIAS1 - Mofaa2isitbid 86 aQR@IDALILLDLRQK 15 | MKRNI + makorin, ring
STAT, 1f i nger protein, 1 NVNB1G¥166 VKRNI - 175 {175
PIAS1-388SSLSSI VGPLVEM 15 VKRNI - 101 1338 YSHDNSSERRESCR PNT 15
PIAS1-6MKRNI - 163 163 TATELTTKSSLAASS 1% MR 8BK@B@8MSLRVS |15
PIAS1-166KLTLKYKEAMSNK 15 [NAPI L3 - nligs eosolrepRSESMIBIPYHPD |15
PIAS1 4Eé otein I-TTKe 3 NM|004538 NAP [hdg 3- 14ppE&TTSLRYSLL 15
PPIL2 "W A RNt NAF T1-3-648 648 TLKS YYYTGEVNGI 15
(cycloph@ég: lL 73 173 Al HDLERKYARRAKP 15 NEDDO - neur al
PPIL4- 89regursor cel'lT expressed, dev. @Eown-repprat@sindpNME 15
PPIL4-306, 2" 2, NEDDO-"T 100 TIO00 STTALCEMMEIVT D ohn | ENEBPPBAS  [15
SR (AR s S S PR L 1 15
NL_JDJ L \ﬂ:eEa:}GF y
PPILA. ;@a DALFSCVSSACPP- 15 NEDDG- 626 6?5@35[; SULTGEREDYE ™ |15
otea
racos LU B 0 MARLAGERRIS, 007, 392 ISIEE TROUDNPLD
PSME3 b Dk T1 | DSP_ 15 NS- 250250 PRER ESWENAGLYRIEKVKPE |15
PSME3'NI§§RP? - nucleotide bjnding prot 358 2 [\_I,Pf‘_l_“g—@QQLVD“ 15
PSME3{§UBP2- 338 338 AFAALTSIACKIIDA 1 NUBP KYRQEVKLK 14
PSME3Q8 SLMBVGFLLEKP 15 318 LHDMILKNIEKIKRP 15
RAB40C - member RAS oncogene
family NM 021168
RAB40C-310 310 KSFSMANGMNAVMMH |15
RAB40C-319 319 NAVMMHGRSYSLASG |15
RAB40C-225 225 FNVIESFTELSRI 13
RABEP1 - rabaptin, RAB GTPase
binding effector protein 1 NM 004703
RABEP1-13 13 PDVSLQQRVAELEKI 15
RABEP1-810 810 SALVLRAQASEILLE 15
RABEP1-1044 1044 QLESLQEIKISLEEQ 15
RABEP1-1016 1016 ISSLKAELERIKVE 14
RABEP1-861 861 QMAVLMQSREQVSEE [15
RABEP1-657 657 TASLLSSVTQGMESA 15
RABEP1-1034 1034 LESTLREKSQQLESL 15
RABEP1-246 246 DAEKLRSVVMPMEKE 15
RBM25 - RNA binding motif protein 25 |XM_027330
RBM25-34 34 VPMSIMAPAPTVLY 14
RBM25-978 978 KRKHIKSLIEKIPTA 15
RBM25-266 266 IEVLIREYSSELNAP 15
RBM25-258 258 RDQMIKGAIEVLIRE 15
RBPSUH - recombining binding protein
suppressor of hairless NM 005349
RBPSUH-658 658 NSTSVTSSTATVVS 14
RBPSUH-628 628 AGAILRANSSQVPPN 15
RBPSUH-255 255 LFNRLRSQTVSTRYL 15
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NUBP2- 155 155 KNALI KQFVSDVAWG 15 OGFR -
NM 007346 OGFR-570 570 SQGSLRTGIQEVGEQ

factor receptor

o ioid growh

wa 20060878 337 337 RQSALDYFMFAVRCR 15 OGFR- 565PGBES2006/006431

EGCALSQGSLRTGTQ 15 PARC p53- associ at ed par kin-1ike
ENOO DADC. _ OLAa O
RBPSU%%‘aif’iQ%Z{)':E\#':B‘ ?1:" ,1'0}1*‘7’;’;’“72 ST AL @régé,{@%@wvs: 13
RBPSU*&&&Q‘. 081 981 LREKLVK AVELLTN 15 350 ARC. JIBKHDKQEALLDA 14
RBPSUNiZ38| | SVIRVI TRL 15 PARC 1140 1P486 SESIKKQBYVENAM CIASE 15
SDCCAG1 - verlegiomy 0ingd4olepqT/ US2006/ 006431 PARC- 3152 3152
cancer gofiga RNRGARIHEY 15 PNRBO04YASA 2454 SPE|LLQALVPLTSG 15
SDCCAGARE- 1654 1654 HRGVINVRQ TLLVAS 118 PARERASHABINASLLGM 15
SDCCARSIEMAESLLQVLSS 15 PIASI - prot98én i nhiABCTSELISE 12
sDCCAacBrat ed STAT, | NM 016166 Pl ARB2338 BBBRLTEIVASAPKG 15
SDCCABH-B66.VRLSTTVPNT 15 Pl ASI -6 6 Digsbl KOViideiyRVECd-RMIRGK 15
SDCCAB'IA%-A::-GIQ L&fg LELE’ELTS'SILEZVHPD 112175 P|| AS|xéeBiefriE alvDR 15
- pe r € C

ggiﬁAi%%% tﬂe ré%’ gfgmgN%{ 139126 EHPI?&-gyS_S_p w‘E‘F‘I‘I:GD\/LMhEIéﬁEVSL%%‘TE 15
Sp“c,ng 0 AM-bEMYEDLPDA 15 PPl L4-419 419
SR-A1-112¢/ DFSLOVARVEVIR 15 FHT L4- 19U lf’n‘%zéﬂ*é@!&‘é%k%@uéé 15
SR-A1 é'g’RIVEJ - [Jl ot Eeasone ( beUllb‘, ”El,:'.{ggp?ul lﬂ-f- é_ lJrgR‘LSET_ 15

SR-AL Tt S S N Lo o S e I Ny 15
SR-AT-168E| | KUDOEVKLK 14 PSVE3- 31831868400 [MAQILEKAVRKIGHS 15
SRAI-I88BA0C - nenher RAS ncogene f amioPy NMPLALFELFKMEEA 15
HUB - HeARA®a BEDARR) KSESMANGIMMSRMH 15  RAB40C- 319 319
HUB-14BlAVMVHGRSYSLASG 15 RAB40C- 225 2326 FNVILBEETELBRBYA 3 13
HUB-467 467 NGYRLGDRVLQVSFK |15
HUB-78 78 ELKSLFGSIGEIESC 15
HUB-325 325 RLDNLLNMAYGVKRF |15
HUB-185 185 ELEQLFSQYGRIITS 15
HUB-75 75 TQEELKSLFGSIGEI 15
HUC - Hu antigen C (ELAVL3) NM_ 001420
HUC-146 146 LKLQTKTIKVSYA 13
HUC-475 475 NGYRLGERVLQVSFK |15
HUC-5 5 VTQILGAMESQVGGG |15
HUC-338 338 SPLSLIARFSPIAID 15
HUC-325 325 RLDNLLNMAYGVKSP |15
HUC-78 78 EFKSLFGSIGDIESC 15
HUD - Hu antigen D (ELAVL4) NM 021952
HUD-153 153 NGLRLQTKTIKVSYA 15
HUD-226 226 SRILVDQVTGVSRG 15
HUD-488 488 NGYRLGDRVLQVSFK |15
HUD-85 85 EFRSLFGSIGEIESC 15
HUR - Hu antigen R (ELAVL1) NM_001419
HUR-106 106 NGLRLQSKTIKVSYA 15
HUR-35 35 TQDELRSLFSSIG 13
HUR-414 414 NGYRLGDKILQVSFK 15
HUR-186 186 QTTGLSRGVAFIRFD 15
HUR-179 179 NSRVLVDQTTGLSRG [15
CRMPS5 - colapsin rec.
dihydropyrimidinase-like 5 (DPYSL5) [NM_020134
CRMP5-110 110 TKAALVGGTTMIIGH 15
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RABEPI - rabaptin,

I NM 004703 RABEPI - 13 13 PDVSLQOQRVAELEKI

RAB GTIPase bi ndi ng effector

protein
15

WORBER7840 810 SALVLRAQASEI LLE 15 RABEPI - 104BCT/082006/006431
QLESLQEI KI SLEEQ 15 RABEPI-1016 1016 | SSLKAELERI KVE 14

CRMPSIBRBEFT - BOT 861 QVAVLMSREQUSEE 1, RABERIXPRD B0V vare  [i5
CRMP5 NLLDDVIWVEDI—\ i o) RABEPH=1034 O L Q.IT _[l\l\f)) |_\.Jé_ 15
CRMP5:£16, Aot f—proteih 25 XM 027 46 RB) JRDLHESSFSLSGS 15
CRMP5Gdp/s) NMARAPTVLY, 14 RBMR5- 978 07#H4RRKH RAKKEVRREATIHYR |15
CRMPS#ip5.- 266 266 | FVI | REYSSEL NAP 1511 RBMVRA 8GSHBMIIGHV 15
CRMP5{3680M KGAI EVLI RE 15 RBPSUH - r e@88bi ni [EATETISASTIQVQGG 15
EXOSCpr bRepiBp suppr essor ofNMaigdsess NM 005349 RBPSUH- 658
EXOSCHE8 NSTSVISSTATWS 14| RBPSUH- 62%g628 AR vAERN 15
EXOSC'jL585 RBPSUH- 255 255 |_ NRLRSQTVST gl& 15 MLM\#}AENELGW 15
EXOSC?‘Q%/ 091734 PCITUSZ0 b{ })lUEil-flh._ jlé Ibg!'ll"’ E?QU\SL.GPA 15
Exoscgg VISSTATVVS IS —REPSUF3S0 35 'Z&Xﬁ%b’“‘tﬁrﬁéﬁ?m 15
EXOSCT " DUt 23672567 K RIGSE . can‘;r ;m el NY_CO1
Exosciq@,') j'oz‘;;;“'c#gxg 19l 13 | RAVLAEIRBSL | GEACSLASILVSVTSK |15
EXOSC -034 934 | ASCTSELI SE 12 B4OCCAGVOKYPHASQSVLHK |15
EXOSCTHI #6R| TEI VASAPKG 15 |SDCCAG - 860/1860 T REBCGES5 |15
EXOSCEDCCAG - 475 475 LKGENMER2WIEGE VDR| 15 SDCCAG - 229 229
EXOSCHRRESTLERLTEI VASA 15 |SR-Al - ser 288 ar g|EmKOEMSSTAGLYSD |15
Exoscpisr MRNA splicing factor NM 021838 SR- Tz dldEDA 15
EXOSCHRIQKLQBKVAVLT RE 15 SR- AT - 394 344, EEECE REBl pRAGHAVER 15
ExoscEFY - 1575 1575 KACHLT QRTNOITSH 15 ~SR My thas pLoBSc s
oOR=- Al - L1OU4 ToUd GVEACTACCTINIVE To
B T EIINEIE o) Avsa NI 00432
PGP 9.5-263 263 SDETLLEDAIEVCKK 15
PGP 9.5-111 111 MKQTISNACGTIGLI 15
GAD?2 - glutamate decarboxylase 2 NM 000818
GAD2-714 714 RMSRLSKVAPVIKAR 15
GAD2-389 389 SHFSLKKGAAALGIG 15
GAD2-644 644 KCLELAEYLYNIIKN 15
GAD2-244 244 YFNQLSTGLDMVGLA |15
GAD2-328 328 PGGAISNMYAMMIAR |15
GAD2-152 152 TLAFLQDVMNILLQY 15
GAD2-783 783 DIDFLIEEIERLGQD 15
GAD2-304 304 VTLKKMREINGWP 13

[00145] Table 2 - Disclosed are 51 peptide epitopes, from the set of 1,448 peptide epitopes in Table

1, which were determined to be informative for distinguishing between NSCLC, SCLC, and control.

See Experimental.

Number [Gene/epitope peptide mer
TRP-2/ 4 ANDPIFVVL 9
HAGHL-237 GHEHTLSNLEFAQKY 15

14  |IQWD1-315 SAENPVENHINITQS 15
33 |KIAA0373-1107 RKFAVIRHQQSLLYK 15
38 |KIAAO0373-1193 MKKILAENSRKITVL 15
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HUB- 146 146 LRLQTKTI KVSYA 13 HUB-467 467
NGYRLCGCDRVLQVSFK 15 HUB-78 78 ELKSLFGSI GEI ESC 15
woRiB68253825 RLDNLLNVAYGVKRF 15 HUB- 185 185 PCT/US2006/006431

ELEQLFSQYGRI | TS 15 HUB-75 75 TQEELKSLEG?L gEI 15 HUC
- 420 C-T14

£ L’r'%mw Ceui L-Ekﬁé’k@é)%% EYREEERVLQVSFK 15

103 CHESINSIAVSTA fdp A(PRE O, ANy

108 VACH-Je4r o ar AVRACKIGENGBIINA 5 5L To I VY GVKSP 15

113 HU -899 EEKQC%&:ENQB‘EJQHLR Wnk? Hu antigen D

114 £ M§EH-1Kf4 021 0KITRKMENKELINES NG RISOTKTI KVSYA 15

17 _HSOHA2PD 6 SRITHNOSMNRESEREGRN | HUB 488 488

122 N(WSCKEDRY OVSFRRSTEAPEBHIDABIECSS EFRGLFGS| GEI ESC 15 HUR

158 - |RaMStdsgen RPEGARMWSTKNVDRO141P H4ER- 106 106

189 ﬁﬂ%ﬁ@l@bKVSYHKbELT%ﬁ@s@Eb q;ﬁ_fllégsflsg 13

L R
d% Lé) aps E ISCW:\U m—cirase-li ke 5

2 W02 B 140 PAALVGGTTM | GH 15

377 é:ﬁ’@'#ou/ 0047 SUABIMTGEIARE) 0pet$1 | CRVPS- 660 660

409 oM IROREKEKREAEEAS 8 111815 MBLLANDTLNI VAS 15

411 #ﬂiﬂﬁﬁfﬁﬂ 716 EHRV-SHEVRRGILENS 15 15CRNP5- 642 642

454 \/INERSEBEIRT| KVRKINSLENGRIMPGVQIL1 [11 115KAALVGGTTM | GHV 15

455 CRMPB9558I2558 |FATNIERSABINAEG [15 15EXOSCI hRr p46p NM

458 O JBBAGR-F099SCl - BRSBBPARGASVRERFAKVHIEL 15 EXOSCL- 185 185

501 SIELKIOPAENEL OV FBEGSBORRGe 169 [1693PGN VLAKVI SLGDA 15

=08 /283 83 TEaRELBENSN OGS 15 £X08C7 NM 015004

525 [INFRKB-1575 SAVSLPSMNAAVSKT 15

608 |AARS-1017 TEEAIAKGIRRIVAV 15

616 |ABL1-465 NAVVLLYMATQISSA 15

625 |ACAT2-488 GCRILVTLLHTLERM 15

780 CTTNBP2-254 EAQKLEDVMAKLEEE 15

788 DDX5-190 TLSYLLPAIVHINHQ 15

803 DNAJA1-21 TQEELKKAYRKLALK 15

817 DNM1L-3 MEALIPVINKLQDV 14

820 DRCTNNB1A-5688 [SSHGLAKTAATVF 13

828 ELKS-241 KESKLSSSMNSIKTF 15

843 EXOSC10-883 TTCLIATAVITLFNE 15

884 |GOLGAZ2-1061 THRALQGAMEKLQS 14

965 IQWD1-575 EHLMLLEADNHVVNC 15

972 LIMS1-182 KCHAIIDEQPLIFKN 15

978 LMNA-417 LQKQLAAKEAKILRDL 15

989 MKRN1-483 KQKLILKYKEAMSNK 15

990 NAP1L3-145 AVRNRVQALRNI 12

1042 |RBM25-978 KRKHIKSLIEKIPTA 15

1049 [RBPSUH-350 IIRKVDKQTALLDA 14

1050 |RBPSUH-236 KKQSLKNADLCIASG 15

1053 |SDCCAG1-232 TLERLTEIVASAPKG 15

1057 [SR-A1-1126 RKVKLQSKVAVLIRE 15

1115 [SOX1/17 HPHAHPHNPQPMHRY 15

1145 |NY-ES0O-1/2 GDADGPGGPGIPDGP 15

1146 |NY-ESO-1/6 PRGPHGGAASGLNGC 15

65



EXCSC7- 306 306 EACSLASLLVSVTSK 15 EXOSC7-349 349

VGKVLHASLQSVLHK 15 EXOSC7-176 176 HCWLYVDVLLLECG 15
WEA06031788M 020158 EXOSC5- 255 255 ERKLLMSSTKGL YBOX/152006/006431
EXOSC5- 157 157 PRTSI TWLQ\/VSDA 15 EXOSC5-175 175

[?—4—9_: VLTFALDSVERK 15

MB0496 PGP 9 5-263 263SDETLLEDAI EVCKK 15 PGP 9.5-111

L s

NSCLC, $99C sptprriGamRlesy &pe Expetinentelo44 644 KCLELAEYLYNI | KN
15 GAD2- 244 244 YFNQLSTGLDWGLA 15 GAD2- 328 328

[00147] 458 SNMYAMM AR 15 GAD2- 152 152 TLAFLQDVMNI LLQY 15
GAD2- 783 783 DI DFLI EEI ERLGQD 15 GAD2- 304 304

A KKVRES
Clasiet NN AL H L JRA1E PRAGERRATEEESRE | s pop i«

training !

Numb % RS ih — T Wnl c'_were determ ned tolbe
grlgﬂpe: ﬁorrrra "}bgr di stingui shing between NSCLC, $CLC,

and pontrm. Sea[ EXperiment al . NUnber Genel € I|&@tistcal
Method: RRBial dews®r  TRP-[2/ 4 ANDPI|FVWL 9 GHL- 237 match

AL)

GHERTL SRRV 15 14 T QWDIsRikcSAENPGNG Nl TQS 15 33

Plasma M3 7 dnakdD 7 RKAAMRAQGIA YKtcA S 38|skihA80373- 1193
NEKI & AENSRKBEVE Amonfest VO 2006/@89173%  scLc 100%
RSa{ &IS20067,goRA3 T BB, LOCAUT I3 56 HFL RSEKSSEET TQ60do
g%&“ﬁ i s 0 Al 1! et Sl Pt 315 100%

N NA L S NIT3UH- LY TAI "{RL

NSy oo 1908\ bORAR N Hri5s 05— 17N 1:‘?4 o
NBNERNRISFRO SRy 150l don /s RcrapRERAMLESP- s
NBEL GRS - 168% pyaiGovisial L KT 105 188 ROCRSLG 246 100%
NROEC TEKDATIOR¥S| 1 ontrol 0% — sCLC 0%
NSCLC 100% Control 0% SCLC 0%
NSCLC 100% Control 0% SCLC 60%
NSCLC 100% Control 0% SCLC 0%
NSCLC 100% Control 0% SCLC 100%
NSCLC 100% Control 0% SCLC 0%
NSCLC 100% Control 0% SCLC 0%
NSCLC 100% Control 0% SCLC 100%
NSCLC 0% Control 0% SCLC 100%
NSCLC 100% Control 0% SCLC 0%
NSCLC 100% Control 0% SCLC 56%
NSCLC 100% Control 100% SCLC 1%
NSCLC 100% Control 0% SCLC 0%
NSCLC 100% Control 7% SCLC 0%
NSCLC 100% Control 0% SCLC 2%
NSCLC 100% Control 0% SCLC 0%
NSCLC 0% Control 0% SCLC 0%
NSCLC 100% Control 0% SCLC 0%
NSCLC 100% Control 0% SCLC 0%
NSCLC 100% Control 65% SCLC 0%
NSCLC 100% Control 0%
NSCLC 100% Control 0%
NSCLC 100% Control 0%
NSCLC 0% Control 0%
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272 SDCCAG3- 255 SYDALKDENSKLRRK 15 274 SDCCAG3-462

AElI LKSI DRI SEI' 13 278 SDCCAGB- 815 ECCTLAKKLEQ SX 15
W@2006/09534 171 YSPALNKMFCQLAKT 15 409 UTP14A- 8H@I/US2006/006431

IRDFLKEKREAVEAS 15 411 UTP14A-182 TAQ\/LSKV\DPV\Y_KN 15

/o' | ol ol v d Nl elaVaXel n

% ZNF292= \a‘ 5 r\,"\ll\¥_‘l;.—rl\lt\l\ll-\r\i VO 15—4552ZNF292-71612
N ¥ EREOVNN - qongely . o) QI:A SPEPAFRSARVEEE 15

E '-I-\.‘U ya I LI GO oMM Ve

IV TNI \II_IVI LI

§§LL(.‘;VEL. g7 R wiigﬁilfg KTE 13 W8 NELK- 241
NRBEE | (ﬂ(qwoﬁﬂfiu: 1iSonktdis  NERKR- 18%5 SAVSL PSMNAAVSKT 15
U@QLQ\AR<- 109% TEHAI AKA RRI VAV 15 616 ABLI - 465
NABUME LYNVATOSBA 15 625 ACAT2-488 GCRI LVTLLHTLERM 15
NB8OLCTTNBP202%4 HAKLEDVNMAKLEEE 15 188 DDX5-190

MBSt LPAI VHOoMHQ 15 803 DNAJAI - 21 TOQRELKKAYRKLALK 15

Mean 817 DNWI| Lo 35 /WEAGE PV NKLQDV |16 05 FZB4gdfCTNNBT A- 588 o315

Standar@Br- AR | Addevizasbs || 828 ELKS"[26 b3z pligghoSVNST KIF 1190 oBgh3g57
EXCSCIO0-883 T I CLL ATAVI TR 664 (OEGAZ2-1061

Medlan TLIDAL AVYSAR I/ A 4 —H' | IIO A 1L = ADN S I O
FHRACQGAVEKECS 149651+ OnB—=575—EHE iV EEEABNHWNEC 15

Mode g25 |4 Mes-292 Kk H-BDEQPH-RKIN—15—9+/4—EMNA—417 0

Standarg PRVgiRAKENIBRIO {5 930 MKANG- 285K | | IKYIKEAVENR 4§1408906

Sample Yaipngap]| | ﬂ‘rﬁgﬁé?@?mrz\/gw RNL| 894176@008] RRIP5- 978 0.20377

KurtosisKRKHI KSI| | ERISPG8935 1049 RBPSEBEWIO14|| RKVDKQTALLDR9F276226
Skewneds050 RBPSLM-128852iKQSL KNADL I A8E50158711053 SDCCAG 0332444585
Range TLERLTEI VASAPKG 1p 1057 SR-Al-1126 1RKVKLQSKVAVYLI RE 15 1

Minimurd 115 SOXI/ 17 HPHAHPHNPOQPIVHRY 15 1148 NY-ESO 1/]2 0

MaximufsPADGP G PDGP b 1146 NY-ESO 116 4k HGGAAS NGC 15 ¢

S e T T OO 179, SSXEL oo

Coun e e e e e e e s
Table 2 in NSCLC, SCLC and control sanpl es. See
Experi ment al .

[00148] Table 4

Method:

Support Vector Machine: Radial Base Function kernel.

Plasma

sample Statistical match|Plasma sample [Statistical match||Plasma sample|Statistical match
NSCLC 81% Control 41% SCLC 35%
NSCLC 98% Control 1% SCLC 58%
NSCLC 98% Control 0% SCLC 30%
NSCLC 100% Control 3% SCLC 6%
NSCLC 101% Control -2% SCLC 32%
NSCLC 100% Control -3% SCLC 91%
NSCLC 86% Control ‘ 1% SCLC 13%
NSCLC 102% Control 2% SCLC 4%
NSCLC 90% Control 1% SCLC 43%
NSCLC 88% Control 2% SCLC 21%
NSCLC 90% Control -2% SCLC 4%
NSCLC 66% Control -21% SCLC 4%
NSCLC 100% Control 2% SCLC 4%
NSCLC 7% Control 4% SCLC 43%
NSCLC 92% Control -12% SCLC 22%
NSCLC 78% Control -20% SCLC 19%
NSCLC 92% Control 0% SCLC 3%
NSCLC 42% Control 1% SCLC 5%
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[00147] Table 3 Cassifier: NON-SMALL CELL LUNG CANCER
SAMPLES as training group Nunber of nmarkers in

W e@iondr1gd group: 1253 Statistical Method: NeRPCHIUS2006/006431
Network match Statisti cal Statistical Plasnma Plasma

caml. a Mt ech Dl A h _canmnl o NG —~ _NQ/
A AN TN

Bt-Cch—raSa—Saty €17% LL,II Ilpl 70
e T 7 Y i 1 T PR Al i B9 = Al AP

NBRLCC 100%188%t r o]l 0% Geniiol 100% NscLC mnO/nSG‘rL'CFt rol Q@

NSTIC 0% NSEY% 1000% Cofentel (1% SCR%. 0% || NSCISELE00bs  12%
NECUT ol [ 0% S C 100% ®8®oC 100%-66nt r o % 0% 13%
NEETIOC 100% St r o] 0% Saili6! 0% NSCLC 100% Clalcol | 0% 3%
NS 60% Ngol.C 100% Copitrop! |0% S§5C 0% NSESLClOP%  -2%

td 0l | 0% ght.C 1()0% b@({,lep 100%egnt r ol 0%<eflcC 0% 3%
l ,38,% T O[| 0% ffyly 0% NSEL T 10P% Cogy, 1ol 0% _39,

B B SR AN L IR B T
NS 10006 B4

NGO\ YO 70 OOTT

0 NSCLCC 100%

9 7

[| FaYal /
1 U770

M

T+

[ ]

fa |l
U o0
A S i Conts
NBELE 0oy NSH % 1000 CoRPME 704 S5 0os ll NSCLC 10004
NSGIG 0l | 0% 28% C 2%  NSEPrtrol 00% Colter ol 0% SCLC Q9

WSTIC 0% CoB2% ol 1% SCeontma |NSCLE%100% Cont ral  0bA

NESEIC 0% NSOL% 100% Cogbmtall 0% SCBE 0% || NSCLC 100%

\Gonta ol |65%88ELC (1% NB6htsl 10% Comt r ol 0% NSCLC 100%
G5B Ol [0% 1CLC|[100% Contrdl 0% NSCLIC 0% Contrpl 0%
98D 20067 G 734 ([PCT7 US2006/[006431

NSCLC 60%

NSCLC 56%
Mean 0.850810811 -0.0003125 0.180769231
Standard Error 0.032816668 0.019257824 0.042891359
Median 0.92 0.01 0.09
Mode 1 0.01 0.04
Standard Deviation 0.199615998 0.108938704 0.218703874
Sample Variance 0.039846547 0.011867641 0.047831385
Kurtosis 2.220723288 6.551736654 3.841127046
Skewness -1.669600142 1.5651257739 1.830688658
Range 0.79 0.62 0.94
Minimum 0.23 -0.21 -0.03
Maximum 1.02 0.41 0.91
Sum 31.48 -0.01 4.7
Count 37 32 26
[00149] Table 5
Classifier of the Arrays: NSCLC samples on 50 marker set
Method: Support Vector Machine: Radial Base Function kernel.
Plasma sample Statistical match|Plasma sample[Statistical match |Plasma sample|Statistical match

NSCLC 102% Control 51% SCLC 3%

NSCLC 89% Control 2% SCLC 2%

NSCLC 85% Control 12% SCLC 15%

NSCLC 98% Control -5% SCLC 30%

NSCLC 76% Control -14% SCLC 53%

NSCLC 102% Control -2% SCLC 88%
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NSCLC 100% Control 9% NSCLC 100% Control 0% NSCLC
100% Control 0% NSCLC 0% NSCLC 100% NSCLC 100%
WSO 0% Mean 0. 837837838 0. 054848485 0. 315 BUHOMANE006431

Error 0.061433251 0.035571953 0.08852857 Median 1 0 O
Mode—1-+-0—0—Stanfard—DPevatton0-373683877 0204345315
N§CUE14089084% Sardii-e BRI Unde 00%396B9640. 8§&.5"nndg‘f
NSCPO377 K&Q%nqu H 1_FootrelgRag 9% 66002414 S$LSo5276544
NSRe@ness - 17%11410521Cantrg950158%1 0| 831444885C Ran@8%]
NSCLC M| ni meam0 0[|0  Mmnirouin 1 4%1 Sumh 3115Chc8] 811%
NSouot 371171933 P6 [cHafdi8] Tabte 4| Mgt hodSCLSuppori%
N¥ector [Machrge: Radi atonBase Fursti on kler nescLc Pllas e
nsere! €| Stagsgpiicdl Mg mbolPll asnge,sanpl € St ascgti gal 2%
L EM P asgp, Sampl € L bST! Capo,mal Chﬁ1 NSCEE 81% 219
Lo 4170 HJCCC135%0 ¢ 98 ror  1I% Cloa%
NSERCE deo0 WA T of = 006 ST Lo06 2 iser ¢1p0o Suetr di St
NSELE “6d, NSBIC 241106 P 2860 ¢ dooy RebPe 1008
NSShEr oll - 364%0L Cl1010,CEeh ¢ sa8tbconis S E:bc 1208%
NSSECC 102% ! thnt r 1P sogantlc [ 404139601 C 0l CSREE oLl 104%
NSCLC 43% MNB@ . C 88% Cenmirplol| 29451 Cl2106 NSCLE 909 2%
NSoCr ol| - 299%BCLC|4% MNBELIC |66%8%ont ol | - 21BCECI ¢ 4% %
NSSCEC 100%o@pnt r ol 2% &EbiC |4% -4MSCLC 97 % Csateol! 49%6%
Nage 43% RSELC 92% CGoghirbol| - 1284 SCLC P2% sNBCLT 78%%
NSIIET Ol - 2885, SCLY 19%ontrol 0% SCLC 4%
NSCLC 34% Control -17% ScLC 10%
NSCLC 98% Control 20% SCLC 2%
NSCLC 79% Control 34% sScLC 2%
NSCLC 76% Conirol 3%
NSCLC 98% Control -15%
NSCLC 85% Control -1%
NSCLC 17% Control 3%
NSCLC 43% Control -32%
NSCLC 71% Control 4%
NSCLC 45% Control -4%
NSCLC 82%
NSCLC 98%
NSCLC 26%
NSCLC 75%
Mean 0.758108 -0.012121212 0.115769231
Standard Error 0.040918 0.027987272 0.03869873
Median 0.82 -0.01 0.04
Mode 0.98 0.04 0.02
Standard Deviation 0.248896 0.16077464 0.19732558
Sample Variance 0.061949 0.025848485 0.038937385
Kurtosis 0.581168 3.018160625 9.147145282
Skewness -1.1099 0.984452432 2.863009047
Range 0.91 0.83 0.91
Minimum 0.11 -0.32 -0.03
Maximum 1.02 0.51 0.88
Sum 28.05 -0.4 3.01
Count 37 33 26
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NSCLC 92% Cont r ol

0% SCLC 3%

NSCLC 42% Cont r ol

1%

SCLC 5% 67 WO 2006/ 091734 PCT/ US2006/ 006431 NSCLC

wAa R OTs4 r ol
2% NSCLC 98% Cont r ol
-6% SCLC 13%

-1% SCLC 5%

NSCLC 59% Con

NSCLC 100% Cont r ol
-2% SCLC 12%

BOt/B€1005/006431
NSCLC 98% Cont r ol

trol 1 % SCLC 3% NSCLC 36%

[001501TélRfr ol - 5% SCLC - 2% NSCLC 97% Control 23% SCLC 3%
NSCLC 90% Control 4% SCLC -3% NSCLC 97% Control 1 %
ClassifierNSONGMM WCELALUNIG - 9% NSCLC 97% Cont r pl CLC
23% Control 1 % NSCLC 82% Control 1 % NSCLC 100P6
CANCE ﬁL@S aé{pamhlé%pSl% Control 1 % NSCLC 101% NSOLC
‘%gwber 0P PoupoCtTo0% Vean U.85UBIP8IT - 0. 000125
. 6 t andard Error 0.032816668 0.0192578p4
0. 042891359 Median 0.92 0.01 0.09 Mpde 0.01 0] 04
entire pe[lm'dglkbrﬁﬂd_g%_\q_af | on-0-199615908-0-1089B8F 24 37093874
METHOSAnpl e Variance 0 QRA84654710 011867 831385
Method: KeurdldNsivgorR. 220723288 6. 551736654 3, 84 Skelnness
-1. 669601)142 1.551P57739 1. 830688658 nge 0.79 D.62
0.94 M iNgsi® 0.23]10. 21 - 0.[{0SN-CMCERTBnEol02 0. 41(sCL81
Zum ‘S.J';.‘*ététgtiééil'métcf‘ Count” Idiamdacah atch0149] Tabl Bidistical match
Easstfrer_of_the rays. N$CLC sanpl €$ on 50 nar Ker
Mean =set  Nb{hQ83783IEM0It Vect o QOBHASES badi al Base 0319
StandardErrect i on | k €108#4332%Y asna sanyl 8.08p%11Pad) mat ch | 0.08852857
number &lsapas S@npl e St asd $tical nmAtch Pl assay 26
Statisti¢al match |INSCLC 104% Control |$1% SCLC 3%
METHOD 2
Support Vector Machine: Radial Base Function kernel|
NSCLC NON-CANCER Control SCLC
Statistical match Statistical match Statistical match
0.850810811 -0.0003125 0.180769
0.032816668 0.019257824 0.042891
37 32 26
Classifier: NSCLC samples as training group
Number of markers: 50 peptides
Support Vector Machine: Radial Base Function kernel
NSCLC NON-CANCER Control SCLC
Statistical match Statistical match Statistical match
Mean 0.758108108 -0.012121212 0.115769231
Standard Error 0.040918211 0.027987272 0.03869873
number of samples 37 33 26

Abbreviations:

NSCLC - non-small cell lung cancer
SCLC - small cell lung cancer

[00151] Table 7 discloses additional epitopes, corresponding to differentiation antigens, that may be

used for autoantibody profiling.
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RMPTVLQCVNVSVVS
mammaglobin-A |PLLENVISK
Melan-A/MART-1 [EAAGIGILTV
ILTVILGVL
AEEAAGIGILT
RNGYRALMDKSLHVGTQCALTRR
PSA FLTPKKLQCV
VISNDVCAQV
TRP-1/gp75 MSLQRQFLR
SLPYWNFATG
TRP-2 SVYDFFVWL
TLDSQVMSL
LLGPGRPYR
ANDPIFVVL
ALPYWNFATG
tyrosinase KCDICTDEY
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KVHPVIWSL
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EphA3
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G250/MN/CAIX

HLSTAFARV

HER-2/neu

KIFGSLAFL

IISAVVGIL

ALCRWGLLL

ILHNGAYSL

RLLQETELV

VVLGVVFGI

YMIMVKCWMI

HLYQGCQVV

YLVPQQGFFC

PLQPEQLQV

TLEEITGYL

ALIHHNTHL

PLTSIISAV

VLRENTSPK

Intestinalcarboxylesterase

SPRWWPTCL

alpha-foetoprotein

GVALQTMKQ

M-CSF

LPAVVGLSPGEQEY

IMuc1

STAPPVHNV

LLLLTVLTV
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SCLC - small cell lung
di scl oses addi ti onal

epi t opes,

cancer [00151]

Table 7

corresponding to

waledobesst i ati on antigens, that may be used fBCT/US2006/006431
aut oanti body profiling. 70 WD 2006/ 091734
PCT/ US2006/ 006431 _Di f ati i ens CEA
YLSGANLNL | M GVLVGV HPEEVARBALICWIACEYSNL ATGRNNS
053 LWAVNNQSLPVSP  p100/ Pnejl IGRMSRAEQYWDV | AMLGTHTVEV
TOQURESY YLEPCPVTA TRBPERLBRY VLYIYCSFSV
D Sy EbkaRsy T TRRRLMC - ALLAVGATK
SSQK—ALNFRCSO— VA AHFEPDHE—RTKQL YPEW
PRAME HTMEVTVYHR VPl DCVI YRY [V Hkr ei n4
SVSESDTI RSI SIAS _ LLA TSAREEAY  RVPTVL QCVNVSWS
mamma | obi n- A PLLENVI SK|aMeVB$IFRLVART- ] EAAG G LTV
(T T AR O T IGRNGHHROLVDRSLINGT QAL TRR PS
EILE);—/{R;GE\AQFX‘ VSREVCAQY T 155 QRQFLR
PSMA NYARTEDFF
RAGE-1 SPSSNRIRNT
RU2AS LPRWPPPQL
survivin ELTLGEFLKL
Telomerase ILAKFLHWL
RLVDDFLLV
RPGLLGASVLGLDDI
LTDLQPYMRQFVAHL
WT1 CMTWNQMNL

[00153] Table 9 discloses additional epitopes, corresponding to antigens expressed in multiple tumor

types, that may be used for autoantibody profiling.

SHARED TUMOR SPECIFIC ANTIGENS

BAGE-1 AARAVFLAL

GAGE-1,2,8 YRPRPRRY

GAGE-3.,4,5,6,7 YYWPRPRRY

GnTVf VLPDVFIRCV

HERV-K-MEL MLAVISCAV

LAGE-1 MLMAQEALAFL
SLLMWITQC
LAAQERRVPR
SLLMWITQCFLPVF
QGAMLAAQERRVPRAAEVPR
AADHRQLQLSISSCLQQL
CLSRRPWKRSWSAGSCPGMPHL
ILSRDAAPLPRPG

MAGE-A1 EADPTGHSY
SLFRAVITK
EVYDGREHSA

73



TRP-2 SVYDFFWLL  TLDSQVMSL LLGPGRPYR ANDPI FWWL
ALPYW N FATG t rosi nase KCDI CTDEY 71 WO 2006/ 091734
wWEA6AB26806/ 006431 SSDYVI PI GTY MLLAVLYCL CLLREFEZ806/006431

YMDGTMSQV  AFLPWHRLF TPRLPSSADVEF LPSSADVEF
SEIVWRDI DFEd QNI L L SNAPL DSFQD

FLLHHAFVDENREQWE@RHRP [00152] Table di scl oses
addltlonaEA@prgpes, correspondi ng tg anti gens
OVET eXpr e TkRefinors, that may be used for

attoantthpd rof 111 ng. ANIT GENS OVEREXPRESSED | N
TUMORS ad DPryA\R EFLW  SVASTH TGOV CRSFKMHPVI WL

LMLONALTTivriEpd3 VBV TENI | CKKCG G250/ MV CAl X HLSTAFARV
FER” 27 eu | KEEGSLAFL TTSAWG L ALCRWGLLL | LHNGAYSL
DL O TELN\/ AF Ilr fiml | N/N A DA NI ANA TR
L = = ey gy e vV OV VT O TIVI [IVVIACLUVWI FLY
YLVPOOGFF SAYQ_E@EQ_Q\/ T EEl TGYI] ALILHHNTHL PLTSI | SAV
VLRENTSPK|_ | KYRAREPVTKAE
EYVIKVSARVRE
MAGE-A2 YLQLVFGIEV
EYLQLVFGI
REPVTKAEML
EGDCAPEEK
LLKYRAREPVTKAE
MAGE-A3 EVDPIGHLY
FLWGPRALV
KVAELVHFL

TFPDLESEF
MEVDPIGHLY
EVDPIGHLY
REPVTKAEML
AELVHFLLL
MEVDPIGHLY
WQYFFPVIF
EGDCAPEEK
KKLLTQHFVQENYLEY
ACYEFLWGPRALVETS
VIFSKASSSLQL
GDNQIMPKAGLLIIV
TSYVKVLHHMVKISG
AELVHFLLLKYRAR

LLKYRAREPVTKAE
MAGE-A4 EVDPASNTY
GVYDGREHTV
SESLKMIF
MAGE-AG6 MVKISGGPR
EVDPIGHVY
REPVTKAEML
EGDCAPEEK
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I nt esti nal car boxyl esterase SPRWAPTCL al ha-foeto

rotein GVALQTMKQ M CSF

LPAWGLSPGEQEY MJCI STAPPVHNV

waQ RdobDM7INV 72 WO 2006/ 091734 PCT/ US2006/ 0064 3RCT/US2006/006431
PGSTAPPAHG\/T 53 LLGRNSFEV RVPEAAPPV SCKTYQGSY PRAMS

AV uel 0 Y wal ;)

AL IS N L —A Al XAIDCL I C‘| 1 LI G_
VDO UVLELT S TONMNrC e/ AL T VDOLT T I ]
_%@gﬁsﬁwaéa_wm RNT RU2AS

MAGE-ATORWPPPQ  |GHYPEMEHE ELTI GEFLKL  Tel oner ase | LAKFLHW.

RLVDDFLLV |DRARYEGABVLG.DDI  LTDLQPYMRQFVAHL W

MAGE-AHMTWNQVNL iFQWtﬁ:ﬁALWabI e 9 discloses additional

€pi TOpES, ﬁéﬁﬁg@nol ng 0 anti gens expressed in

ot t ; freey—pe—ased for
———ae-t—eani”u' o PI ch:) %é”' ‘LE%K'CVD‘” LAELAQE[I ’yT| IMOR-SPECI FI C ANTI GENS
BAGE-1 AA N:_LLLWl 2.8 YRPRPRRY | GAGE-3,4,5,6,7

MAGE-COYWPRPRRY [LCRGMLIBXL PDVFI RCV  HERV- K- MHL MLAVI SCAV

LAGE-1 I\/LM%%{,:@E#;.VSLLMNITQ: LAAQCERRVPR SLLMWV

NAgg | 1 QCFLPVF RRVPRAAEVPR — AADHRQL QL SI SSCLQQL

L1l CDNA AN _ DD

III_

NY-ESO-1/LAGE-2 SLLMWITQC

IF'LONUAVAT LT TN O

ASGPGGGAPR

LAAQERRVPR

MPFATPMEA

MPFATPMEA

LAMPFATPM

ARGPESRLL

SLLMWITQCFLPVF

QGAMLAAQERRVPRAAEVPR

PGVLLKEFTVSGNILTIRLT

VLLKEFTVSG

AADHRQLQLSISSCLQQL

PGVLLKEFTVSGNILTIRLTAADHR

Sp17 ILDSSEEDK

SSX-2 KASEKIFYV

EKIQKAFDDIAKYFSK

KIFYVYMKRKYEAM

TRP2-INT2g EVISCKLIKR

[00154] Table 10 discloses additional epitopes, corresponding to tumor antigens that arise through

mutation, that may be used for autoantibody profiling.

Tumor antigens resulting from mutations

alpha-actinin-4 FIASNGVKLV

BCR-ABLfusionprotein(b3a2) SSKALQRPV
GFKQSSKAL
ATGFKQSSKALQRPVAS

CASP-8 FPSDSWCYF

beta-catenin SYLDSGIHF
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MAGE- Al  EADPTGHSY SLFRAVI TK EVYDGREHSA 73 WO

2006/ 091734 PCT/ US2006/ 006431 RVRFFFPSL EADPTGHSY

WORIVINKAEM. DPARYEFLW

eV e W e

D\/TI ALMNA

| TKKVADLVG-  SAFPTTI NFPCT/US2006/006431
SAYGEPRKL LLKYRAREPVTKAE EYVI KVSARVRF MAGE- A2

CODOCAD L

N OV N\ T\ L
TEAA VI A LV

LT AV

Y
T\LI" V | TNALEIVE

O LI\

Cdc27 | LKYRAREPVTKAE NMAGE- A3 EVDPIRSMUAMDIEDRNGRALY  KVAFEL VHFL
cpks TFPDLESEF  MEVDPI GHLY EVDPI_ S W TKAEM
CDKN2AKKI | TQHEVQENYI EY ACYEEI WEPRAMNAPIETWLR FSKASSSI
coa-1f GONQ MPKAGLLI IV TSYVKVLHH Noep TARLYAAD LLKYRAR
dek-CanfUBIORO AR I A A o MSB: P R IKQICKKEIRRENQY PLKM F
Elongationfactor2 ETVSEQSNV
ETV6-AML.1fusionprotein RIAECILGM
IGRIAECILGMNPSR
LDLR-fucosyltransferaseASfusionprotein WRRAPAPGA
PVTWRRAPA
hsp70-2 SLFEGIDIYT
KIAAO205 AEPINIQTW
MART2 FLEGNEVGKTY
MUM-1f EEKLIVVLF
MUM-2 SELFRSGLDSY
FRSGLDSYV
MUM-3 EAFIQPITR
neo-PAP RVIKNSIRLTL
Myosinclassi KINKNPKYK
08-9g KELEGILLL
NSNHVASGAGEAAIETQSSSS
pmi-RARalphafusionprotein EEIV
PTPRK PYYFAAELPPRNLPEP
K-ras VVVGAVGVG
N-ras ILDTAGREEY
Triosephosphatelsomerase GELIGILNAAKVPAD

[00155] Table 11 discloses are 25 preferred lung cancer deterministic epitopes from the set of 1,448

peptide epitopes in Table 1. See Experimental.

1 GRINA-398 TCFLAVDTQLLLGNK 15
2 AP1G21020 LFRILNPNKAPLRLK 15
14 IQWD1-315 SAENPVENHINITQS 15
33 |KIAA0373-1107 RKFAVIRHQQSLLYK 15
38 |KIAAD373-1193 MKKILAENSRKITVL 15
88  |LOC401193-156 EFLRSKKSSEEITQY 15
103 |[MSLN-186 FSRITKANVDLLPRG 15
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AN292¢612ni n- 4 Fl Asmmcammmﬁf usi or

r dfei 1

NS
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525 SPKFRIGRAYS5 GEKQSSKAL

SATSHPRUPBBRXERRPVAS (ASR58

608 FRGIPESNOYF TEEAIAKGIRRIVAV 15
616 |ABL1-465 NAVVLLYMATQISSA 15
828 |ELKS-241 KESKLSSSMNSIKTF 15
965 [lQWD1-575 EHLMLLEADNHVVNC 15
972 |LIMS1-182 KCHAIIDEQPLIFKN 15
1050 |RBPSUH-236 KKQSLKNADLCIASG 15
1057 |SR-A1-1126 RKVKLQSKVAVLIRE 15
1146 |NY-ESO-1/6 PRGPHGGAASGLNGC 15

[00156] Table 12 discloses the results of autoantibody profiling using 25 epitopes of Table 11 in

NSCLC control samples. See Experimental.

Support Vector Machine: Radial Base Function kernel
Layer: RawData
Subset: Complete set

Mean

Standard Error

Statistical match to NSCLC Classifier
NSCLC CONTROL
0.948275862 0.124516129
0.020541134 0.037884484

t-Test: Two-Sample Assuming Equal Variances

Variable 1  Variable 2

Mean 0.9482758620.124516129
\Variance 0.012236207 0.044492258 -
Observations 29 31
Pooled Variance 0.028920371
Hypothesized Mean Difference 0

df 58

t Stat 18.75006802

P(T<=t) one-tail 1.35315E-26

t Critical one-tail 1.671552763

P(T<=t) two-tail 2.70629E-26

t Critical two-tail 2.001717468
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bet a-catenin SYLDSA HF 75 WD 2006/ 091734

PCT/ US2006/ 006431 Cdc27 FSWAMDLDPKGA CDK4 ACDPHSGHFV
wEDKBRAN 7ACPWIW.R COA-1 f TLYQDDTLTLQAAG dek-PRemismineoned31

protei n TMKQ CKKElI RRLHQY El ongati onfact or2 ETVSEQSNV

ETV6-AM L | fusion protein R AECILGM | CGRI AECI LGWPSR

L - |t aseASf usi on rot ei n WRRAPAPGA

NSCLC PM%&%&ELW&%@E LFEG DI YT Kl AAC205 AEPI NI QTW
RT KT M 1f E KLI M2 S SGLDSY
el W ‘Eéagﬁywﬁma Gl Ao MPRRPR =S
ELEQ LLL
W test §P§S ﬁg\%ar TS poeeR cei v
e carm A‘A{E“L‘lﬂﬂ RPT as® Wl

I LDTA_GREEY Tri osephosphat el sonerase CELI G LNAAKVPAD
GeneMatip¥1 Hnforaptice packagi)scl oses are 25 preferred | ung

cancer determ nistic epitopes fromthe set of 1,448

pepti de epitopes in Table 1. See Experinental. 1

EXPERMEINYAL398 TCFLAVDTQLLLGNK 15 2 AP1G21020
LFRI LNPNKAPLRLK 15 14 | QAD1- 315 SAENPVENH NI TQS 15

oo ORI RIS e R v

determineg the gpsuny AR IcABRPSHAR #RRN@ESLOEP’F?GF’%”G?W \7@%@6?’9@&@3@”'
cancer doaifél iRR@EIS 0Dy cahfB siNAHaL Glrict\dnthdd\NDTIdRt 2N s tddy on NSCLC

and SCLC sera in order to detect differences between these two predominant types of lung caner.
Both of these pilot studies were carried out simultaneously with the same set of epitopes. This set
included 428 different epitopes representing 135 different proteins. The informative epitopes were
sorted into two groups based on an increased/decreased (/D) signal dichotomy. Briefly, we carried
out a cancer vs. non-cancer comparison for breast cancer, and an NSCLC vs. SCLC for lung cancer
using the neighborhood analysis. This method, adopted from large-scale gene-expression studies
(Golub et al., Science (1999) 286:531-7) identifies informative peptide epitopes. Informative epitopes
are the epitopes that produce a significantly different signal in one group of patient sera compared
with another group of patient sera.

Breast Cancer : Informative Epitopes

[00158] The breast cancer pilot study produced a set of 27 informative epitopes exhibiting an
increased/decreased (I/D) dichotomy (Fig. 2). Intriguingly, the subset of epitopes that produced a
decreased signal was greater than the subset of epitopes which produced an increased signal in
breast cancer compared with non-cancer control. For both subsets of informative epitopes, the highly

significant p-values were determined in the EB vs. EC comparison (Fig. 2).

[00159] The I/D-dichotomy for informative breast cancer epitopes is significantly disproportional.
Determined on unsorted informative epitopes, EB was significantly smaller than EC (22 + 0.8 vs. 30 +
1.3, respectively; p = 0.00000183). Thus, as demonstrated by informative breast cancer epitopes, the
capacity of peptide epitopes to produce an in vitro immune reaction with serum aAB is smaller in
breast cancer compared with non-cancer control (Fig. 2). We interpret this result as an indication that
breast cancer sera contain either lower titer aAB or lower affinity aAB than control sera. In fact, we

hypothesize that this “fading” of the "in vitro immune reaction” in breast cancer points to a weakened

78



114 NI SCH- 1764 KTTGKMENYELI HSS 15 117 NI SCH- 1271
THNCRNRNSFKLSRV 15 122 NI SCH 1 105 RSCFAPCHVAMLCSP 15
WA 286BBIVBL- 108 PYCKI VSTKAI LDKT 15 274 SDCCAG3P@EBRS2006/006431

AElI LKSI DRI SEI 13 411 UTP14A-182 TAQ\/LSKV\DPV\Y_KN 15

454 ZNF292- 3415 KKNNL ENKNA 5 ZNE292
e-cell miPBER BIRCRIRIET o Po Ve DB RERRp - Ss: ARG ek avabioers
manifestGOIBeAMRSICEOIET TR AI JalCCeRRISWAREL DInfogn@ivaBpitbPeshat produced a

signiﬁca WQ@X&&I%@%J& redéh FlbKastidhcdlESKIRSIYNSI KTF 15
-575 EHLMLLEADNHWNC 15 972 LI MS1-182

L 1 BPSUH 236 KKQSLKNADLCI ASG 15
Lung Camﬂéﬁ%ﬂj %"i:';g Eiskﬂmrﬁjftﬁ‘s’%)ﬂ?ﬁﬁ RE 15 1146 NY-ESO 1/6
PRGPHGGAASGLNGC 15 [ 00156] Table 12 discl oses the
[00160] Treduna aanest piial sodnRrPEIGEY 2HiNtermative gritepphigatrharapipizedesssesm
aAB dlfféFé\Q'e%etél\é\e/h N?CD@%@@@H@IIWW@ Eﬁmatée%r@ﬂﬁhd:dmﬁfo@bs the
ect or chi ne: ase Funchi
informatiyd RS banedtlones Siaieh = se i By e oA el Ee. 51
Specificdllp, BISGAGidDif@srgly smelfer thRISENCREORTROE. 32VEHH.900 94898)5§esidering
also our gre_%_gtééﬂ&lgtgdy §ﬁ@tﬂg ﬁutﬁ#sr@ardgfa a@o@%gl%lwvé? tﬁ@fzw&ﬁﬁpothess

est Sa C
can be PYLIPTRY Do ooRBLAEI0 T BTSN E PP U Ehr DoaF BB SOLO
indicate 8 c@MZBARBE2D MnOUNe 418 2P Bast Clyser Mtﬂmaﬁ@Tt%mp@@dIMU their

reference §fo ?Ir ggﬁq Gﬁus%g%?é%g qgﬁé%nd%%ag@ & %lné ?ggrgﬁﬁg/_l\g ih bRSSNERceP and sCLC

relative 9 ngugEnSEs GRpITOl N NS GLCLR e [eSAPEIvAY R SRR ipvo
Lung Prdjedd-theérnbdizh SIOGR2OEsRGter drid thes 5-yéat alirvivapobrar ih SZLOGbMparddith

NSCLC Naréﬁ? e?gloq( Iga(%l](?a%éerﬁ)rg— %89&6{ 3%9(%’? ]Furthermore in view of the above
hypothesis, it is reasonable that a smaller difference emerged between ES and EN compared with EB

and EC because non-cancer individuals generally have a better life expectancy than cancer patients.

Epitope Microarrray Reveals Higher Order Among Informative Cancer Epitopes: (i) Overlapping
Informative Epitopes

[00161] The two above pilot studies revealed an overlap (Fig. 4). We detected three epitopes that
were informative for both breast and lung cancer (Fig. 4). Intriguingly, all three of these overlapping
epitopes exhibited the same I/D-dichotomy in regard to the published knowledge about cancer
survival. Specifically, ZFP-200 produced an increased signal in both breast cancer and SCLC relative
to the non-cancer control and NSCLC, respectively; MAGE4a/14 and SOX2/5 produced a decreased
signal in breast cancer and SCLC relative to the non-cancer control and NSCLC.

(i) Overlapping Informative Proteins

[00162] We also detected informative epitopes that did not overlap but represented the same protein
(Fig. 4). Non-overlapping epitopes from four proteins, MAGE4a, NY-ESO, SOX-1 and SOX-2,
produced an informative signal for both breast and lung cancer. The I/D-dichotomy of all four of these
proteins in regard to the published cancer survival data (Marcus et al., J Natl Cancer Inst. (2000)
92:1308-16) was the same in that they all exhibited a decreased in vitro immune reactivity in the

poorer survival group (Fig. 4). Thus, clustering of both informative epitopes and proteins to reveal
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Cancer: NSCLC vs. SCLC : Informative Epitopes [00160]
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m croarray. Use of Cy3 reveals epitopes that identify
high titer and high affinity anti-tunor serum aAB.
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[00197] HiPlC GlBCE Watdrassi fier turned out to be -95% and that
of a control sanple, 12.5% (Table 12) Detection of
[0o198] SyMPNaoki bodi es: Peptide Mcroarray Protocol Using
Ni trocel |l ul ose Pads on Coverslips [00184] M croarray
| i re comrercially available, for exanple from
[00199] ngl?a@ﬁgg & Schuel | . The protocol is a follows:
[00185] 1. Blocking with Superbl ock, TBS based (pH
[00200] RPLY Methpihadr ce Cat# 37535), 0.05% Tween 20 for 1 h at
roomtenperature. Use 100-150 | of bl ocking solution
[00201] REthodel | (16 pad slides) [00186] 2. Wash twice with
TBS, pH 7.4 and 0.05% Tween 20 at roomtenperature 2
h wash 150 |. [00187] 3. Dilute
[00202]&%fore|%1y%%§tbenfo pH 7.4 containing Super bl ock
diluted 1:10 and O 05% Tween 20. [00188] 4. Incubate
[00203] 2y Frige tp ting UBing the Rsimedi¥iYft ed serum overnight at +4 OC
(mninmm 16 hours). [00189] 5. WAsh 5 tines using
[00204] TRSearthk HpsAvith@Omdi NaQH) ubin@BerdveneeN20H aleamingutility;
tenperature 5 mn each wash. Each wash 150 |. 83 WO

[00205]\%\%(}?&6(%%&?% 5[!‘(8%%%%“1906431 [00190] 6. Incubate

secon ant | body “( al kal i ne phosphatase

con ated anti human P12
[00206]ﬁb‘.§i“a2%9§‘@4@9ysn&g tp%@u;a@atf 9%lr§tﬁo g@lls uk;l% fAéd wﬁ%pﬂ)o%
HPLC Geanlet\dtirEnnk prswpmrdsmpmeﬂmncéhbm ed ocdr 4@ tatith Na@béeahingethe Gt four
. o dfpperature. Vol ume 150 |.
wells wu[%&%ﬂ%%%ﬁésg&%‘%ﬁl r(r)es using TBS, pH 7.4 containing
0. 05% Tween 20 at roomtenperature 5 mn each wash.
Each wash 150 |. [00192] 8. Visualize auto-antibody
bi ndi ng using al kal i ne phosghat ase substrate (Pierce
1-Step NBT/BCI P, product #384042). It will take 15-30
mnutes to see reaction products. Do not over
I ncubate. Long incubation tinme will result in high

background. [00193] 9. Stop reaction by rinsing with
wat er



[00194] 10. Dry slides and anal yze. Peptide Printing

Prot ocol using Perkin Elnmer Piezzo Arrayer [00195]
wee@pasasi on: [ 00196] 0.1 % Tween in PBS Buf f ePCT/US2006/006431

[00197] HPLC Grade Water [00198] 50mM NaOH [ 00199]

- Si. | ane 00 HPLC Met hanol [ 00201]
[00207]5@%%@9“ k0 B&? @9 any run do the foll ow ng:

[ 00203] 1) Prime the tips using the Prinme Utility;
[00208] 6} DOROA tip2)usiah derTupin@Utlibhs wi t h 50nMM NaOH, using the
advance NaCH cleaning utility; [00205] 3) Prine the
[00209] 7§ DP& Sufida@ Waxe. Prime Utility; [00206] 4) Silanate the
tips using the Silanate Utility, the first four wells
ould be filled with 100% HPLC G ade Met hanol;
[°°21°1S|8P'8?Sptheg’rme"%‘ﬂo. tation should not occur due to the NaCOH
cleaning; the last four wells wll contain the
[00211] 1REpEVash $eiiings 128 skl ke shto twouw'%%m@wmwume is 400ul,
Penpumd:)&;rt(r’rk&g‘a@@ééag@ﬁgﬂd SdnRE#H7g sétlo yasj e the tips using the
Prime Uility; [00208] 6) Tune the tips using the

[00212] Zggm ngh é%.&lsthogld im %Qt%]a CIZ%NI#%?O%UF% uqi TEE be 1%hTween

in PBS; tiseetdntactiing souls Ibe @5 eledgedsz;tbe flugh \toh@ef‘@pl“owdﬁ 3 aspijatp Mgjme is
15 wash volunme is 4001, Peripunp on tinme is 10 seconds,
M and Sonication is set to yes; [00212] 2) Pr ot ocol

Set up shoul d IrTP| enment the cI ani E’% i)é; &4 Slide:
[0021313) Gheip s SBRHALATH BosaTPins RAEIF=ts o §°°%?1“ea A R

shoul d be 35 seconds, the flush vol unme 400l , and t he
[00214] £ &)por Birer, & cdtry wouldsbe =itBihptefl 02 EIBfordpnaring. arr ays shoul d

print 55 sanples in duplicate or 110 spots on a 16 Pad

fitg: Sl i de;  [00214] 4) Upon Error, a retry should be
[00215”%?\ gn’pt ed once before ignoring. [00215] Printing:

16] 1 tide t
l°°2161b8ﬁwd@|%an{eﬁsi5@q/w RO TRisS Wi EPule e S v 3 'y nees
to be propeypesitiyngodsine isamescholder;t he source hol der; [00217] 2)

After printing, all slides need to be properly
[00217]%%%@ ;?rgltlng [aﬁ)g%gssrleegmro@ﬂmé@elte@ clean for next

references and patents cited
her ej are ress ncorporated herein in their

[002181%%3??%’9 B’;Peaﬁé‘if 8?”8%%’8‘ 985 WD 2006/ 091734

PCT/U82006/006431 W Caim 1. A nethod for o
[00219] Nltreferéricys arg! ratesisteitest hereit ayeruRrPSAY iagsTROFHRENGRR[Y infeir entirety by
referenc@Ut oant i body binding activities that correlate with a

class distinction between sanples, conprising the

steps of:
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a) determ ning autoanti body binding activities for a
plurality of epitopes in a plurality of sanples for
we@awh/oof734 wo or nore classes; b) sorting sai d BOI/USIEE006431
by degree to which their autoantibody binding activity
W CI,Ln said plurality of sanples correlates with a class
eLlaiMi stinction; and c) deternining whether said

correlation is stronger than expected b%afhanpe; o
1. A methprsfoeidentiéfria st of infarrafiy epiiersameyirmbaioastibriy Rijdiag petlitips that
correlatetutBl R BilirdlieheMdeR sanBit 86msHshb itHeCdidpeIdf.nor e

strongly than expected by chance are informative

i tope ther entl I,
SBPb00SE: sSPRERY LD AU Pl g Gh by o
samm@sﬁmﬁa@eﬁéwlweme%dﬁ%@$ng autoantlbody bi ndi ng
activities that correlate with a class distinction

%BW%I@@JRB!)&SW d@@ﬁ@t’d vﬂ’hdhghdlrft@tcﬁhﬁibﬂy pihdin@ctivity in said plurality
et erm ni n 9@% ndlng activities for a
SPRIES ?cslre oY B 83 is ctlon

urallty of sanples for

each of two or nore classes b) |dent|fy|n%1clusters

@ Hetepminiog whether SAiM seyelptipn l?rrSHP’PSleythélﬁ exsrieB peshanfi:ch have

aut oanti body binding activities in sanples of the
wherein S;ﬂtﬁ'ﬁethaaﬁag alitb &b Sd tﬁhdﬂ\b ety thyt @frelateeplite a claghdistaition more

ters of ep S L:

stongy B3 PipefellZY FieleS e aRe Sp e LUPARTDRE S o2l fite
epitopeshet ween sanpl es of different classes fromsaid

plurality of sanples; and c) determ ning whether said
2. A meﬂﬁ@dﬁ fof |d€ﬁtlf>0rﬁb 4 Set ot ihRMYATe éPNafesexpag h@caniyodyhaiing activities that

correlatevaltEl & cijﬁjs g (?E nclfjo betwg f SR I t o%gr%i)rte?tv'tﬁget%}é;?am | body

RV RS hat cdrre ‘cl ass

distinction nore strongly than expected by chance are
2) determiping priPeTtinedy binding rivisigefor a plurslify of pritopesdn @ plurality of

SHnfpledddrieah brako 64 iére Bigsses;hi Ng bet ween a plurality of
cl asses for a blologlcal sanple, conprising a

@ﬁ%@g&' %Xlu%t]c rs%ﬁg essfr'om s%%t})lt%leﬁ ' ﬁm%%?%‘éﬁﬁave autoantlbody

!amlmg@otlytletsnn e@@i@ﬁﬂf é‘eéh@? sles quTS%GI'd:P 'éfﬁ“%o‘cpﬁ@f“lmeé Uyhgrein Sa'd
élus@é§ oﬁ@kt@p'érs‘hgvéc édﬂiﬁh@ooﬂi{ bih@hd dctivitds th&@bﬂréléw Wath a class distinction

ur ty of
Rfer sl gL igr BERen Pl et B
activities in a plurality of sanples coIIectlver
Slvaterrainiag Woether safd cair¢lation issioeosh than gkrecipd ¥ chateeii cul ar
cl asses, wherein the autoantibody binding activity of

wherein @%ﬁbte%f cpRdpds RAMId Sntibddy eBReRUaNs tyat Rorgdras witha BZssWO
QR e iady U GRS R oo BRI, FORbAR! ef St ¢

d'St'”Cthfmod?\gtm&P Ua Par'cl dsses” than in

a sanple characteristic of another one of said
3. An epiiopg miciqayrayfor giafingtighingetwaey aptisalitygd classes for a biological sample,

comprising a plurality of peptides, each of said peptides independently having a corresponding
epitope binding activity in a sample characteristic of a particular class selected from a plurality of
particular classes, wherein taken together, said plurality of peptides have corresponding epitope
binding activities in a plurality of samples collectively characteristic of all of said plurality of particular

classes, wherein the autoantibody binding activity of each of said peptides is independently higher in
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a sample characteristic of one of said plurality of particular classes than in a sample characteristic of

another one of said plurality of particular classes.
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