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i nhibitors of Mk2, which are useful for the treatnent
and prevention of netabolic diseases. BACKGROUND OF
THE | NVENTI ON [ 0002] One of the major hornones that

i nfluences netabolismis insulin, which is synthesized
in the beta cells of the islets of Langerhans of the
pancreas. Insulin primarily regulates the direction of

of curkes HuGlionatCrbolioRE R il Reed aereto

reviews, see e.g. Shepherd, P.R et al. (1998) Bi ochem
J . 333! 471-490; Al eBadkerddnd b the BRVRIRH, C. P. (1998)
Bi ochi m Bi ophys. Acta 1&36 151-164 Insulinis
bel i evgoRles1a, 9T Brogsssophiepidicsilulpeprohisrtipn Fesuliing &t nevsabnormal

angowfll R% SfatddRrifti éfﬁ'nlmya&séﬁﬁ‘éé WhiBEE& Be §dffolk, 3fd sometimes, life-
pot assi um _nmgnesi um and osphate fromthe bl ood
i ikrgatendng. s Tyniepdly mplagtwagrgwﬂb@ﬂ%eﬂs/@ed tisugsalyy ghasecieriged by greater
v e [ t I C
bkl PRI 1 SBRCPAAGD ooy & el Pty Ser the
bunstighting fact@tke gintumpr prometPt, carginoger, rvinupeis ast Jopgergfresent.  The
| (N v
| et b TR, R 1 ke S ARG BB Bldr coonfination wit the
ofnogha,l disgperand weually eraases damase of difsugl(eig.08 duriian) thanerayybe benign or

‘ﬁhﬁﬁ synthesis and storage of fat fromfatty acids

el precursors and the conpletion of fatty-acid

oxi dat Resmurions(dre m)minbm uspurltﬂoearyadmfocmmd)masnd Hurmans, mice, rats
awnn aqld i P 1Lt are two varietges of th ¢ n
duma‘% pragtesrgp Lt me }"H% u‘i B8 IR ERFERLEHT Sfapeye the most commo
rTRinb(bgethreddtdﬂDMtaﬁcmls lie hlryar’ @hedrraed it mas ip lexmlinieﬁtabmmls It is
di.abet for mhic? ggn1n istration of insul E famil
- SRR gt thefe g Pevepa) diterant appatiang B the prcoeies ob fhegiys e femily
pahdt famDe &@ﬁ)ciﬁ%ﬂ GEtHTE SimbrecelidptieRbt$peeineihturd Y Muthtions at the codon
di abetes, .i.e. non-insulin-dependent diabetes nelli

( NPESRAE Arpigo e 2 e RaRroteim 4t founs P By ﬂ%@?r@#wémeas 34% of
a"b@ldré@:ﬂ'chﬁhefseﬁo%t SNEh-A0 el Hlﬁgmﬁaéﬂo}{ar@iﬁ&ﬁgs' ah&34%§ bhovarian
obesity. Type Il diabetes is het er ogeneous group of

di casicthe rRas IHtafRNCH aﬁ‘}‘k?echis)lée?ﬂ andity srecaiso fpundaia 3 vagety of cancers

frep NG ol "BAckR;! mlAJg BT HIPRY. 8! KRR S€all m Oncoll996
Iucose and decreased insulin’efféctiveness In

stBmiH&d I drigmuews Adigpt Zirehim Bienter dewl 2000956 Rrid4th Aberrant
r | epat ( i n:
" :sz#él?ﬂaé; élg'gué?l E% lRQS n\;l ée%?lgsﬁg&é%g lcﬁgt)hgﬁ gtglfsg ah 1mportant role in
gemeoniioflyd i:@lserotlﬂq@tlena pnq/ tunrpsigkesiss eldiesst mlycmmm@emmtlons at
al a . [ arge anmounts of
prég?ﬁéa ﬁdanﬁﬁygélt%gg(ﬁlﬁgﬁ%{elgé %lisgég\t’aégh al t hough fasting
pl asrraMahgnmt rcelhdaregrowttp yor bealignemtatumors, eveen leadorgeeasisal of death
e S EPu BRIk B BRI RE HEaIHE BhEPeisdhgpubiect of
[ nslutge bodyesfaksadcly.p Atthdugit ar\adetgz@f innsudtive amdmhﬂdo treat and prevent
gl uco to restrain

o B R e RsBhtetnon SEnh D Eier Rt p ied R 35 frogality ard
bah@nbeedlbmmme fregt o Gelatvepy mdespbnm toycohVeatibdaV &fera@iegt Therefore

cose utilization b n-.dependent_ ti.ss

gl e t
H?rses L Fetipyiag peed laﬁ%e %@mﬂ?enld?lﬁ@ (SR ﬁﬂdlfwi aaé’ger NSk factors

sua@lh n@$hod$ fr BarB Haghbd$ @A thdripyl foP&nkdrs. di abet es, the
entry of glucose into fat and nuscle is reduced and

gl ucose production in the liver is increased, due to
insulin resistance in the tissues. [0005] The recept or
tyrosi ne kinases (RTKs) are a class of cell-surface
receptors. The ligands for RTKs include
pepti de/ protei n hornones including nerve gromh factor
(NGF), platelet-derived growth factor (PDGF),

epi dermal growth factor (EGF), and insulin. Binding of
a Ilgand to an RTK |s belleved to stlnulate t he

e . o




cascade | eading to changes in cellular physiol ogy and
patterns of gene expression. RTK signaling pathways

wdn2ooe/138894 de spect rum of functions includi ng regoustoonee37it
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of cell proliferation and di fferentiation, pronotion
of cell survival, and nodul ati on of cellular

nmet abol i sm [0006] The platel et-derived growth factor
receptor (PDGFR) and the Fns-1like tyrosine kinase 3
(FLT-3) have been inplicated in a nunber of

pat hol ogi es, especially in various cancers, and are

t herefore consideredyas.drug targets. Both are nenbers

of the class 111 recg%¥%ﬁg¥§¥§§9g§9§##§§e ( RTK)

fam | yFigaii sha etlastoshowiriguttie satatogue ef Bpd anatiboy fduhé byt genotyping
cell factor .(c-KIT), and for the col ony stimulating

¢ ooy Bttt dato S8l pRbrettt SP0 P FOLE e

wound FR8l 20@n@n8 dredigital intigeOdf 1 ore agdr asdag ddfcell lpfowth showing

CORRSED e FTHRLATED mp S SO SR Sffioe e

MESRVChE TG ReLirdnSfecd 8 AT BITI3éN4E EdIEc]GiR) ESlony formation in soft agar.
CNeractLvité{-exgressipn of PDGFR_has_been inpliﬁated

i rCanedri ghapstareed A epifeqlinl gells; sre fapable ghErQyyiag AR Seft agar, whereas
| RiRhsERBc@XI8 A8 h¥r&Rlid solifagt h such as _

at herosclerosis and fibrosis. The FLT-3 receptor is .
cruci aFigsopAtand HhiaR EFRAT ShoYIRD (W9 SPRAF!Y FXPAIMeNts demonstrating
di g SR8 sl &yl tRE ?fb%%l% SPtuhﬂrshé%ﬁ?E%%Q!nﬁﬁét&ns RlostBcédddn 12 and
expressed” by ‘normal’ nyel oid and [ynphoid early
preogemittipBslbisnudeiceas by | eukenic cell's. Inhibition

of the Fle/5esis N8 A&Baﬂgg a3l ofiheY sty Inhﬁ%&g%gp{ooghowsth@ growth of

t her ap i c concept current I nteres

anndividudt divbandtenigransfeeted c¢lls Thiiee vewntrapyeaedc (witdotypHeBALB/3T3
trgﬁ}nent of acute nyeloid | eukem a (AM.) has energed

f ol owi ng evidence that constitutive activation of the

FLT- 3 Feaxdpisor schéragte dmwingpibustating thel agystad strhgure from a codon 12

e AOTEy O el o BITBRER e 18 S0 Eicogen plygotant form
noofehRas((QBEL B(right). MEhkarviws, pot tocthe adtimaled @o&)ion off the dmino acids 12,
i Qch Cell Biol. 37(6):,.1168-1172). [0007] Ras i

%BﬁgéPﬂ%e§W&%§ﬂ?1&?&?&ﬁﬂ“€Wﬁﬁ' actl iL a n%nne? > e

simlar to a key signaling nolecule in pathways

triggered by activation of RTKS. In general, Raslinked

RTKs in mamal i an cellgmgﬁﬁﬁéiiﬁ¥mﬂiﬁﬂze a highly

conser \oad &middahdnt BTSHE Grdsert RAENAVR Vrelalds WHi ghhisolated nucleic acid
activated Ras i nduces a ki nase cascade that cul m nates

i melpRUleomPREng 8 RUFFic AR SRAUARES S770ding 5P @Ringccid seflwgce comprising
Pru&kNs koMaBtils ankitb SacRIBTIFMEMLAREREY HBteld. NARE amMd £ sequence
can translocate into the nucleus, phosphoryl ates nany
digopiains the prisoeicis Pesittanutft Wéfh tresRAg e iapvilype ey 3-ras or Heras
t NabteinCaHd! vAlefeithR 2RSR) R A hoWicH 7685 SubRiisk d6hped R tRewild-type
important cell-cycle and differentiation-specific

prizeteinndn ofesp@], thehamine a¢id et pesidon 26 i mved Geme glutamate to a non-
pr '\ g [ [ ' v " . .

o S i 088 S 5 05258 of Wi, e, an
si glgthmindohmone aspect, by 1dn-gunnate akinvesalsresithet is ghyaine. TiRo4e aspect,

> EREG g6 Bhishe B ol or S o Nt Y 1B seq 1o

YINOTF2 SEQHINO:ANKEQ TBsNAL 190 ob SEQ Iie DEx: 13 byl a( fubititagagf 2 non-

ncSise Bt A o Redge Byemalk 4 g 7t i SEQIBIN 2. Sq o o3,

i d$HQ iIhiN0:7, SRQPE NO:H)SE &) NGDI,|drtSEQ D N3t iIglohé Wspect, the
to MAP ki.nases. E&%h M\KI . and é bi nd t.he exttaceLIuIag

si GHAP 2 SGRuEPesy urtham curaprisesicet lspty Spegraiguays priAgecid reyidues of a
bi nds the stress-activated ki nase, p38. The eukaryotic
initiation factor 4E (el FAE) has been identified as

one of the physiological substrates of M\KI and MK2
(Scheper,G C. et al. (2001) M. Cell. Biol. 21

743-754). [0009] According to the findings of Harris

~ NN A A A ~NA A NSNS\ S




role in tunmor growth control. [0010] The human mmk2
gene has been identified and characterized through a

W BEB3M338¥0- hybrid screen in which the MNK2 pr oger/ns2007/063711
interacted with the |igand-3i nding domain of the
estrogen receptor (ERb) (Slentz-Kesler, K et al.
(2000) Genomics 69: 63-71). It was shown that the
human mmk2 gene has two C-term nal splice variants,
desi gnat ed mmk2a( GenBank Accession No. AF237775)
andmk2b ( GenBank Accession No. AF237776) The two
S0 335 W48 R0 R 25 LCARDEL S8R Sl bl i posion
dlsélécﬁed ﬁwrhyha groii;heanﬁlsmgl ofd2p13, Sﬁ/hnat 61 &nﬂmd@sctama w1ld-type K-ras,
aqditio res nd.29 r.esidue
b of ot gt by Berei i AN Acif RE R RRIS L gompared
wasthselildaypejgotiar estrogen receptor (ER) as opposed to

ERI that the_interaction S eci.fic to b as .

5 opposcll V5 TRRSE S FRRPIPO ey oo sowatee rther comprises at
dilgsl Pe@sighdiatamifiatids of laMvi@dn ®ds pidtdih)Gvherein the amino acid sequence
i nsul j n- S|gnal|ngafathma and features a nmethod for

i Geneing theAinne AGH @t BeSHIONOR Wit FesRest thhe JRM-tyRggKras, N-ras or H-ras
03 fdd 3ad vﬁkﬁhﬂﬁtﬁ& 8mind akid MNsoskiona9e$ muideddtal 6othpdrddyto M¥KAId-type
(NNKZa and MNK2b), are involved in_the regul ation of
b FERFEinWE Y 2SRERT the%}“rﬂﬁ?é‘r?é gpstions1d of k3 arepatesbfrom a glycine to a
10 a%ﬁ%ly%ingdanﬁhé BeidgtaRR! i | HeSRAKE Sthe Weh oRRine RERId Yoid Fidue is
as rel ated disorders such as eating disorder,
caelh@%i fomdvalinet eystcinp| aspartats, arpiper EAS jabthalamieg: onar y
hear ! gl 3RARE ospBYRRIGOUBSHAER] BT folofeRld RACRH fheodes a fusion

I's, gallstones, sl eep apnea, and

dips@ein @pmpn@namd or mommfsewberelnswmfaée domias eanprises the at

m.%a.sf 5 Hino aGHdS ?fj@% %%n@k'asdﬁrcgil & ng)?{sﬁlﬁ R utﬁt%}lczﬁ rﬁmsi’%i%n 76, and

cancers o repro gans ccor di

15 vwm&@rsm@ 3ddtgnat demdiNEonKists &€ ars inamenodgen. | mvoad asp@ctbée immunogen

Pr; o[élnt?mg antt%%,] € So{legr p?fg,;{he I&Tr];el rngtlﬁE %19 r \?i%)rg)ﬁe%{ L)r 1mm nogenic
d |fmgmdﬂrtherecrf doh@nmg htcﬂeasﬁomesmhgaums reﬂk&fve m@d vald-tgpebRadyamino acid
wei ght than 20% in excess of %he i deal . o 6

RS Oy SPesTABS iyt cBHeT 17 RAF PERLgsiymyoggpic fagment
f Qlieredr SbPyisiag Lﬂoamonw $22863 WP eEspedistoOohe wildd)pd ®3s amino acid
hyper an i ncreased nor

| |
20 e{“'gﬁ MESE e Pt A GO PPk & Ib‘é‘ﬁ%%p{% glycine residue to

mal hdnPdIRcikeRkeSide. ANl anothed hgjeatc&w tumd alarygealle\gawai from the group
fasting plasna insulin and an exa rated insul

r ESPUTEE afo (3 reapentit ComRrising gk least| @PSI*H’]‘@ Rfiof @ Ras protein

prvﬂie@énﬂth@%ﬁmhﬁm FeiaunatiPosivén €9 wath r@dpect (t@ﬂfé%ﬁp@?e Ras protein is

(2004); 23:9162-9172) to be induced acut e

| uaedi(e) aeptide ompRsing etétsqsbﬁorgrpeau@t8§ 17mf12.Ra, Raﬂem Wherem the
25 Plaffind RPregiBek A ?{laixfi(grﬁ ) witHre§ifebd to ke VG- t)}g¥ Ras protem is m}léitated (c)a

stabilization o protein. Inhi'bition of
emeptidecgmpesing epletst fiom n@@lﬁpnsOﬁSF&e@femR#sairpfem, whereinthe amino acid

pqgél(ﬁﬂta? 885’(1&{ %99%1&% %EPJ—:C? 0 ﬁlf ‘Qéﬂfﬁpé;gtﬁlg gr\’c‘fteﬁh gvmaté@lglsi)ea peptide

expr essi cytoplrasmc o n an

paoingrisisg MNEdst ﬁﬂprwssomrﬁhﬁﬁsofaas&@mratadwtxmrcm thehamino acid residue

T BSB89, CPIRRIB v

30 t ra&dﬂ‘astérmn pésmbns G858 of arikhs qb'rcscnn Oeltesein eﬂeamanlo t@d residue at position

pa TV :Mg}b ec[ %%# fa %&%Q%qg%"%%za ag%atide comprising at least

r effi pm&ﬁxs cone d)ftahaﬁ gtdﬂm@llmk@s theffind adidiegidid & position 74 with

|nh|b|tor such as CEPS?g%% t hat wr e sadto
beepse )t ‘Tb"’r‘ldtt?’fé@ PSRFATHY 15 MURad:t (8 4tReRide gRmprising af least from
nmet abol i ¢ di seases such as obesity and di abetes.
[0015] A clear correlation exists between obesity and
type 2 diabetes. Type 2 di abetes, otherw se known as
di abetes nellitus, devel ops nost often in obese

i ndi vi dual s. It |s characterlzed by hyperglycen1a



di abetes. Type 2 di abetes and obesity are
characterized by an overexpression of Mhk2. Therefore

wo ndwzhsisson of Mhk2 aids in the treatnment and PCT/US2007/063711
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prevention of these two w despread di seases. [0016]

Several findings suggest that Mk2 nodul ates the RAS/

MAP ki nase pat hway and thereby nodul ates response to

insulin and glucose honeostasis. In mammal i an systens,

over expression of Mk2b results in defects in MAP

ki nase signaling and glucose uptake (WO 02/103361)”

MRS E R YR8 XRE RESL O I GREERSES BhYEAS RstdBl AsiiPy TPURR respect
|pocytes an n neurona ey 5 Ve ' ucose

upd thk evilidrtypet Ras mmtmm isahutated;|(h) d mtlmmsmg et leas rdmlipgsitions 73-

t kd d i ng. RNAL (RNA .
|7 of FBEHEh. She S PERTAD St g B AeRIGD 40 2R epes e wild
oftypaiﬂals brogoip SQﬁutit_bdi}_tan@(i) h p&ptiae b&hplﬁsﬁngMﬁ kedst\iidnl pdd@ions 74-82 of a

neficial .in ljmtin | opd Iucose eve R

RS PiEtVBRICRS 1009 519 TR FUSaion 7 YEpEaHH PaPay L e Ras
t rofeil @tmittad.y! puri ne conpounds used to inhibit NMk-2
for the treatnent and prevention of mnetabolic
di sor d&r ene ppectayf this shRodimsnb dhe npeleiciakidetrapense casodep e fusion
t Qr&aﬂﬁgﬁﬁﬁ’sﬁng:’fhefa@fﬁﬁw hd@d lsequéhteCdt SENIDINOMPIKn ah&drHspect, the
I n these conpounds is chosen fromaryl, heteroaryl,
aRuclels acidasauepee e@,ceéetq fustoncprateip compyipag jthe prgpo acid sequence of
hekey®aiylis. and substituted Cl-ClGalkyl. Rais
hydrogen or nmethyl and R2 is chosen from hydrogen,
Cl C afRrgther esphodigentCofathr yivestignstelates e an wotarﬁd(mcletmm molecule

Eﬂ Nsin geagﬂy nti us %lﬂO%CﬁiE%?@ﬂu&&Q ence eflcodlng Ras (H-

W t ortvvo a and eroary
o;&as,dﬁr&as pr KolRasd, iwtmee@l thei prblingras ptOSJtl‘DIh 7® ef §eﬂo§t7ﬁl, (eshthgeonine at
| (o) VA
h?§§§§(}ly 4r 6‘?19 ﬁx% ggr &lg%/ ?o%gtfoﬁh?g (@g?)k%[s g&?ﬁ% ata[lo@ﬁt)n 77 (G77), and/or
dltlaal N}ph}daﬂnmoe; atamdltlauyB dﬁ?&)@)f aliekR)asydmindDmigl bequemne is mutated. Also
anot her

- Srapse Oy i meull el RF etebies wiPR eff frogent of Ras

, phampmﬂnycoaé bxymae oépeshh@atioal wwhieh nakdc acid mojzowla ik 18éful in any

t her as ct th ti,on relat dto
SOt PigEndshe B PSR BT GOUS | gL 8 At S0 St ar one or
dinf@¢ 6ifthé&e pBdiidhs assublid@ed With a UifREenParding BEill &f6 @ $hab Gecurs at
ni st er.i c;orrpounds of the invention to a patient

m
g“h%‘&&“’&fm 8‘H1 pYRAASHENeHOtdeSt r eat nent . A furt her

aspect ohndikee elntb\es@lntehpnhd @lv3Ateh providesTRbBRE Mikleic acid molecules
prevention or _treat nent of eat| ng_di sorders, cachexi a,

MEPIPRYIRE aoRicleds pifl r jefliegce FarqditeoRas Pr‘%?"éseéﬁa’ﬁheﬂ‘ms or K-ras)

NRUktAHRE ARE bR ér\iﬁ‘org bBME GRkFionPlPoSBAESY, 61, LB, 1781 T8) 77 or 78 (or

adm ni steri r%g har maceutical formulation according.

t @ PRftipnghereq |an% one qrgmerg agdienal anfatiops ¥ achfferentqgsigion in Ras. A
PLEMERAI BMbRatidd FHhIRDhs is 1617 RUEHRSH HYR LA 3Rk RSwiltPany one

a nethod of 1nhibiting Mik2 activity conprising

expardre of dhe Mkpionc 8 pesitiah |5% 61.ai} Bk 7Bhéd.cohpou8dsin another

diohih@AEH, BETiferoSioVRkd o BSmIRAAbe Ak A hRILL B Mbiloutes, at

activity conprising exposing an KI' -active cell to

angastaine pfighich epwdesdias dorsacpwmcadhd:re@fei:qmauﬁmg oeenT mdrimutations at a

in lat ed,t t o in

2o sl L o, 8, T B 86 bl 4l ot gt from any

aroye of pdsh@ns: MS))umﬂsonélos moosahﬂxthmaletunlexc[aﬁfﬂkhdﬂﬁﬁlles containing one

DESCRI PTI .. Thr oughout 1t h

5B U ATHoM SASRigA 8o AR Pt @ ok PLtied §(012 and =

t hagsiopubGitations in their entireties are hereby

i ncorporated by reference as if witten herein.

Definitions [0022] In this specification the terns and

substituents are defined when introduced and retain

their definitions throughout.



[0023] Alkyl is intended to include |inear, branched,
or cyclic hydrocarbon structuresand conbi nati ons

wa her/essB3s When not otherwi se restricted, the tEITUS2007/063711
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refers to al kyl of 10 or feswer carbons. Lower al kyl

refers to al kyl groups of 1, 2, 3, 4, 5 and 6 carbon

atons. Exanpl es of |ower al kyl groups include nethyl,

et hyl, propyl, isopropyl, butyl, s-and t-butyl and the
like. Preferred al kyl and al kyl ene groups are those

OCl or below(eg Cl C C3, 4, G5, Ce, C7, Cs,

c, C1 C I

a subse oe?@af,?(&#g | nc ue {égﬁl\g{n ?‘%fg%h %ecgegg%&x mbidic acid
gmwigeslenéande athgqnuﬁlpotRi,eparbd oB8a prambxon at ons. Exan‘pl es

of cycl,oal kyl grou el ude ro c- but
pent yPaosY bmfHBRER o el FerioR REs' (o koo napiic acid
t (mdl&ﬁle ynipisiag dagrof fe. @oveQiescrfBEd nfiSeic 6#d mofeculel opéeatively linked
ncl udes .a cycl oal kyl, al kenyl,
§}(,{:€;’1St Ongre%ll?resé’r?a °8’8FP$?W§¥IF %ns” t hereof . Exanpl es
| n cl ud¥etambthyd emtpldiinat bfthe mwrﬁioﬁ hetatyd toatrbaombinaangehl ditay has been

andﬁsg%c? tvtf%ll grg_yhgtjsthe &ggésd]e@ﬁlbe;c? lggleal koﬁglgtagﬁgrs%lgcuies. In one

S tafRtgRtombihan 616K C18MC10, Gheemfthesenad 4 pasand
conbi nati ons thereof attached to the parent structure

t hr ougﬁ“%‘ﬁero%?té?éiﬁ“e%@érbe SECSTTH ARYFAHOTES! Mek i a’ét‘??é%t‘ifi protein or

prp@;méyem(fe@ myom@wolatea/ GhABIE AR Adeculs WoE! B eotYthe aBov@Ndentified

the |ike. Lower-al koxy refers to groups containing one

t Gugleigacid FpeJesydes. NBtdseenbpdimshte theripelefed prpytein ge pmlﬁb@%@aﬂ of a

offdidl Rot@RP! | cation, al koxy and | ower al koxy include

met hyl’enedi oxy and et hyl enedi oxy. [0026] Acyl refers

t o gr odpetherfembodimengof the imvenigon relagpsdo gn asptatrimugieisnasidomolecule
d,

B oo ARG o 8P SO AR A PRICRR et

at t ac h¥et anothehembpdineent ofthe inyention relhue@tsvghvaacmmdmwing any of the

f Léﬂ&{)ldgg@ib d el %aecupl[n RL& car bons in the acyl residue

may be re Fat f ?rogen oxygen or sulfur as |ong

as t heApothmt emtfodmld:naoh ttrenhvdnt)ort rﬂatgsatoentIact:memompHMg any of the

?15% c[?%rf?)xﬁﬁ gré)gfﬂsﬁ)ppptl b u(%%ﬂ%p%?tgg}ﬁy\iacc% %Etggﬂ comprises a yeast
b@BEiylle OXInC aridtt@n Vaspeat) cthé |'yeas|t ivigkicle Li@vdnibimemiytly erxpfeﬁes theO protein or
grou ont ai ni ng one .to ur car.bons. [0027] Aryl an ...
D PR ) P st eV AEcib R o P B B S oV el B dendrici

r &smﬁﬁmemeioydeda;&rawhﬁdﬂytmamxs yeakioleBicRany kheGosttia ionpepnde
one, t or thre ﬂ@eteroa ons selecfed fromQ
S. Bot et ayotlier £BbAYMERY R the, inyentign 1g aﬁéﬁ%ér"é‘&“’é"r S‘H%Hqslflg (@) a

Olyedte Vi BdTRY) b Fusidn 1@6teidl compridific Dmufaht Rddpideik of fskment thereof,
argmatic or hetero aromatic rings and tricyclic 13-

or
1 hefpithihe PEXPIn PiRREmeat @Ffeﬂ%‘{oé%‘é thsrARIING agid H@%ﬂon 76 with respect to

BiaCyitd-type Xfhs ! Nirky/ & HGaPpibteid, 28d WhERint MBtaniLadd af SRffon 76 is
partially aromatic, but not all rings need to be

ar@ﬁﬁ?q &, comperedt &epyildrtypg progein, Fhereqm expression of figdusion protein is
S

o BEAP 5 S R V6 s HECgPy sie SHEREENS e s

6, vemcles In enezaspect, d}ef@ﬁblepl@wuaﬁlqhmcpmph@ @rsegopd Imugant Rasgaotein or

I %lg}ﬁgl?t th&e&' wh% Eﬁnqﬂg ?elcgndf Igrx{einddr rﬂthdtgLrgoﬁ Joma% tEl?lﬁ:n:ﬁmno acid

ben opyr anone | azol e, ran, ZI m dazo

quiosigbn 2 withsespecntsl & vald-typd KensIN-rs, orpiymsnprdteme and wherein the

pyrazine, tetr pyr.azol e ans an

DR L BT PLE rRS R GGG o M-S AL o7

benzyl ln pimemteéty{heaﬁldoﬁ peotdin lcempr[lsﬁﬁ)ﬂ&] fo]lhﬁmgqrrmeins or fragments,
'qﬁt cle".means a noc clic bicygiic or . .

tr c‘i“u arpe P oft Ui ‘T?‘c@?%‘b‘?? S5k Whgein thg prptemn or
het er oat ons chosen fron1the group consisting of

ni trogen, oxygen and sul fur. The heterocycle nay be

fused to an aromatic hydrocarbon radical. Suitable

exanpl es include pyrrolyl, pyridinyl, pyrazolyl,

trlazolyl pyr|n1d|nyl pyridazinyl, oxazol yl,

o o I Y M L o



pi peridinyl, 1,4-dithianyl, thionorpholinyl,
pyrazi nyl, piperazinyl, 1,3,5- triazinyl,

wd2@7/4533883 t hi anyl , benzo(b)thi ophenyl, benzi m rzzo$sph7/063711
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quinolinyl, and the like. A nitrogen heterocycle is a
het erocycl e containing at | east one nitrogen in the
ring; it may contain additional nitrogens, as well as
ot her heteroatons. Exanpl es include piperidine,

pi perazi ne, norpholine, pyrrolidine and

t hi onor pholine. Nitrogen heteroaryl is a subset of

oy PP AP e e EOR) PR RET L PE Ky Noras or -

cyssl mafekay lapd Iwéblemothy @lypinee{t ositiaf &2 ig slbaﬂltktpﬂ wf@rzybystelne (i) a

o AT RAY el o AL Tt S B o b ffochtans he aming

alaklﬁlppsﬁi@d 6hivitly kespdeatoaawidiype Khagas r1dxas, or I}Dm pﬁultémmyd wherein the
which for, the.purpose, of the.present.discl osur

i o bR D R bt B Fiiney; s Tafaat, Res, proten or
C it the@ T OOl Mg pr@titi Or fredridnt Ehtdifs BS amino amd posmon 12 with

alkox carb y carhoxam do (also referred to
alr‘?%?? ﬁﬁm{s,@ IQ&%‘H Tag &F%%‘i‘rfl“s WE‘P'teF‘o‘he %‘ﬁf‘ﬂ%at position 12
hysdsru@zqu:& With @h k3paadtk;N@v) ﬂmadakmta@ Prdiéin offrhgifkak Hidteof, wherein the

(al kyl) (aryl)am noal kyl , . al kyl am noal ky| (|nclud|n%
c;P&‘?“B&IORW‘%“ﬁ ST e agping 3¢l nositign A7 RYjh respect to a wild-type Koras,
dinatek Yok B0Fa) sﬁkéﬁpm whafeﬁrtﬂ@ E&Mé &l ﬂs@mn 19®Y &BfHo@Red with a valine;

al kyl t hi o, al kyl sul finyl, ilsu onyl, acyl am no,
adéy) aawpqq@a}f\q@wrotela@y fragmend g}eke@ ywheggin gppmptelb ﬁéﬁ%ment contains the
bGREN acidl %Bﬁﬁaaﬁylwuhn%gp%a%y& Wﬂda&@karaph@%w 'H-ras protein, and
benzyl oxy, or heteroaryl oxy | oa refers to an
alvuyrengﬂls ycing ajpiositiony lsmubmt@i Witk ep gegimngiragd (vi) a mutant Ras

| o) I
{PRAESE (bl SORDE i U Blfein o (o P A ol the pmino acid
[ @Og0Jn Tk avithkrgbpertefoer wilddyrel Kyas MNewis du dd-ras rprofhing hanwherem the
or r heir .assqgci.at ed hydrogens) have
peutRhde ifRgre SRR ARSRTIR T, e
met hoxpowpaspyct, te Gubort pxiotrxrad@nprisesaﬂré follewing lpeoteifiher fragments,

m,axaal kyl ..i s i nt e s it is und rst the .
£ b AR g T RIS Brliin b kel Bierb Dt o protein or
f draghibertontains MesinimCichl fosinbh $1 edth beyspédn &® a&wﬁd-t}qaa i -ras, N-ras or H-
Chem cal Soci but wt i ction of
OES ReSiBin, Segherah G ing o sy 0. rb e Mt s bgine?and (i) a
Oy @&t Rh§plb&ﬂﬂ&cﬁ'a‘gm&1t&he$¢df,g\bl&:ré3@ﬂﬂ pk&eih bEfraghen€ &htains the amino

at o, for her bonds). [003 The term "hal ogen" .
or2c EBWQFS‘B"“ %ng‘ Lespest 19 wﬁ? e 1% THedr }L S AT, cﬁ“g wherein the
| Qilitéifate hQ3Sibn TR shitiedpFitid digcind, ef ers to a conpound

that is nmade nore active in vivo, Commonly the

conver &1 89 BPeqly B dugion BroteinePreRtisey the pming, ﬁvﬁa%quence of SEQ ID
prm €8S &P adthel Afpebt #RTuGon PoRAAcRHprseh 8BV acid LQR3te of SEQ
It will be recognlzed that the conpounds of this
i APNRildn can exist in radiolabeled form i.e., the

COMPOURKS , {Wr ERARSdRbht g)g ﬁlqu\(e?PSr?re%égqg afr Ohk b%h{r‘ b &n@E‘n binding

atom ¢ nasSsS or nmass nu erent fromthe atom

meagment thersef thahbelectively diindg b cansiconienofnthe @beve-described mutant Ras
of hydrogen, carbon, phosphorous,

Eﬁﬁ?ghéaé%gg%?uorine i ncl ude 3H, 14C, 32P, 35S, and

18F, r dapthet ¢mlmldynen0»ﬁtpo inveligion relbeteg wranaptamehtbgteselectively binds to

radi o r ot her ,radi pi soto of ot her

- 2l She FhRE Ry AR ReaREh RAAT iR O RETeT

Trl ti atYed and)thﬁ ersbddiméntl ofath®dnvehtdon irelstes td 4, siRNA molecule that

rad |so s.are artigcul arl erred for .their

c GBSt Fof S o MR cmbsBbe B Arat ko erbed nuctec
conpounds of Forrmulas | of this invention and prodrugs

t hereof can generally be prepared by nethods well

known to those skilled in the art. Conveniently, such

radi ol abel edconpounds can be prepared by carryi ng out
the procedures dlsclosed |n the Exanples and Schenes

1. a4 " a4 a4 0= o o o o




"preventing"” as used herein refers to admnistering a
medi canent beforehand to forestall or obtund an acute

WEpi0sske3or, in the case of a chronic conditi orct/082007/063711
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di mi ni sh the |ikelihood or seriousness of the

condition. The person of ordinary skill in the nedica

art (to which the present nethod clains are directed)
recogni zes that the term"prevent"” is not an absol ute

term In the nmedical art it is understood to refer to

t he prophylactic admnistration of a drug to

;ﬁ?‘%tn%ﬁéc %'&f og krIGAn{rs chtlbréﬁ blyI krcezé en% %ﬁlco r S oﬂﬂ%qgéve described

a ‘condi tion, and th's e sernse ended
appitant Rab &protelhsal and . paﬁﬁ:ulaﬂg,da In@rtait IRas rpaftmn e:nmgrlilmg an amino acid

t t t
bRt iem PSR TR B K R R 41 FOR SO G sequence by a
I aéaet £nG@Gonadt gosﬁtﬁfne7_r6rveld1 fespect b ehedviRictlypsaniifs adid sdghare:

publications i hei r tireties are hereb .
noor panaibdaenfodisr ehie HSeron fiesch hentszme tjatgectively
Thetaly@ésnihe MRaEARdtion | F dbS@Lddseritlell Snublefet dcan afolecﬁlemﬁ ofTéhazs gene
term "manmal " i pcl udes, for exanple,

r £Peoding g of brabgpye-dssgibed gytntRaspspieias, anﬁﬁmeeﬂgf Y, &Gdgutam Ras

( §rélein c&ﬁﬁﬁsﬁ@@n' anfifio Ackd seqGeHcS that dlBYs tiom OWilMEPe KI-GIS ,N-ras or H-
and primates, including humans. 2@0036 The conpounds

s 3Ring aed pesuence by ableaqa REWERtontal pesiton 6yt iegpeghig the wild-type
rqﬁﬁ&ﬁguﬂE%QQ&Llc di sorders, such as obesity. The

relation of Mik2 and such disorders Is described in o
PCT apfiet ezathesrrmbadingzt p63ks invaptpnplats/ 93amntisgrrg muckeic acid
' rh‘f(%o‘ﬁfér e qlgﬂ‘?dl?és nurki\ér rv%FyeEl C& rﬁ%ggsgénd\rga@@ arfd! ﬂxhibits the

contain a ynnetrlc cent'er us give )
r | egeresswneﬁ any plothe ppvediesesibed mm as1d mplgcudesios of a ras gene encodmg

0 C I V.
o] SE TR0 LA LR, oBE BRI pn s o
orco(nsylsmg i’mempwoe@ahsequme rihat cdnffars fmmamwﬂﬂeypenlémsdél -@b lor H-ras

SUCh (f : Caﬁ%/lenpcﬁfoo Y 4 O?dﬁsa n&ﬁ 10n aa? Ip()smo eJK{ wn?gsspec(f‘ to, the wild-type
(Smnmauﬁnmqmﬁuﬂay be prepared usi ng chlral synthons or

chiral en r.r ved usi conv ntlo

S ot ADERE o i oo SEieabon B el isf ity of the above-
C afetcribed Dickfid atid maRElEsLor@i @6 the ab®lchiRscribedprdtetns @k peptides, in the
geonetric met.r. d unl ess specified otherw se,

i tpr?%rautlﬂ?%% %/ ﬁﬁg“’@&ﬁ‘ﬁ’b‘tﬂ’i‘& TTHREIPEHSEh E and Z

geonet Wn@thbﬁ@rﬂBécﬁmcdﬂdfetHbSEvenﬁbd rdlael m&nﬁefarm &1 e above-
al so intended to be included. [0Q038] The configuration

ofdesgribed ¥ac5i9es incthe Brepamtion of 4 BRdicapRme K thPITRGILOR, of Featment of
sehg&ted for convenience only and is not intended to
designate a particul ar configuration; thus a

car bonAsatheoambedimen ofothe iEvesHen axlates b thealse| Qf #igrefi the above-
aSdeberfBByY apﬁmgvs Bny OF tRe TheleSerBbd tsh@\l/ié"@ln& rbfaﬁW above-described
proportlon Sﬁ The term nol ogy rel at ed

" prosTeBesi 9" any g@ fireo abeviet despribagh chntigpngst @gql@g aC1d molecules in the
f of skill

| PR Lol B e BB e R BRE D e ses
vvh| ch iYrev ehotleer sotpodintentdf the aastentiont relates Ho anetlendi toprepfent or treat a

c%mBh%\l}# Dﬁﬁmﬁ%%%g}%n a%u&h Qﬁa? ﬁ{sunc ;Iﬂggig F&f {iey;r%[)ﬁlg a cancer,

dmymgthaapweaiemlbsdwcmes whi ch [ t woul d ot hervvi se
react in
br ot ec Aot ol B AR anidh SIS o nefiog 1 broygpe or teat o
Megandee, cHLpEising! ediﬁthtehﬁgrm/zechnirﬁalem asscortihg ridk ofdévaloping a cancer,
functlo al renoval or " tection’ rs
1051 e ShOVfediDsh SBRTERe o 8L AR TPOSF 0rEhted: JRNAprany of the
whi ch the functionality would interfere. Thus, when a
sequence of reagents is specified a person of ordinary
skill can readily envision those groups that would be
suitable as "protecting groups”. [0040] The
abbreviations Me, Et, Ph, Tf, Ts and Ms represent



trifluoronethanesul fonyl, tol uenesul fonyl and
nmet hanesul fonyl respectively. A conprehensive |ist of

woato7/e3883t i ons utilized by organic chem sts (iP@E/US2007/063711
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persons of ordinary skill i8n the art) appears in the

first issue of each volune of the Journal of Organic

Chem stry. The list, which is typically presented in a
table entitled "Standard List of Abbreviations"” is

i ncorporated herein by reference. [0041] Wiile it may

be possible for the conpounds of fornmula | to be

a%\@@& ?{t]) Eﬁﬁesha(yy G l’gf C@l aﬂotVe dgscHEx%f %%l‘l& hikcleic acid
presen em as armaceuti ca

Aoodacdiesng to a further aspect, the pr esent |nvent|on

gg%gﬂgaotg?rp ?xgt} ﬁﬁﬁ%gtolf&?et ﬁl% os%l%{eg :t]o %otggflods t 8re\6}ent or. treat a .
pleatcen cauprisigg ddynimisterdy talah @nial thaetas of et sk oﬁadedelopmg a cancer,

optlonall one, .or re other .therapeutic in . e

RO RERnpR iRl e horSioR ph AR Res, bty S Futant Ras
bgtdtgn comiprites i fminb tabid isbieMichidt diffe@y B6kh @RYikd- @f)e Khes N-ras or H-
forrmul.ati on and not del eterious to eci
t FRSrAmRo aqi tFﬂET“C?ﬁé at lgpst matation &t t’%&toafé thttlorgeect to the wild-type
S WinlirbicRl se@lendy. @l , parenteral (including subcut aneous,

i ntrader nal |ntranuscular i nt.ravenous an

i nt r aar £} WfhsF Fmbediment jof fsdnyepion Elatesi A ‘H?ﬂ‘?f’g‘od?é?"ﬁﬁq or treat a

bussedd, copring idRhistet doRh raﬁ‘iﬁﬁpth@f ﬁas [ A kit 68delABping a cancer,
The nost SU|tabIe route naﬁ gv gon the condition
R hydrofygsis o

af¢ompPawddbt iniiateser triggarpG P ftant Ranprofeiy wherein the
C QAR RED bloYeiP SonPrR &L a%stna &umg erttesm elffe%rmrﬁla%mype K-ras,
be prepared by any of the netho known I n

am-Tag pr Hiay amaiag acids¢quense ms dkleashe m@ew Rleposttiep 761~v1th respect to the
bri gﬁ#ﬁ%m tion a conpound of formula | and
a“hﬁ cegég%gﬁﬁgaggceptable carrier, which
const i Aoother m@dtmenmf thedovantisn rre;latcsng)r edicthot or the diagnosis of a
gﬁ"g% %omﬁé i dgt #}rgglisonf})g %%tgvs g/poq'r exgutgﬁ/t glpgog§iﬁ1\(l)}e/nucleic acid
[ rsgmemheemt:odnng baldi |Rqs||pebtmarar1ner &stosanfpilenﬁrblyt apatiedetd be diagnosed,

sol.id.carrjers . or both and then ssar shapi na.
¢ Rtefsi A RaS PRugh efEbtheC FubiRPD et il 98 SAtrbopss 16 e Wid-ype
F®Rasuaio itbsegfienche I}EfeeﬁcQNf the vtant Ris proteiméd suctetr acxd sequence

oral admn ratiaqn ent.ed as, di screte_.uni

O ehpde e Bl BtociR i B PPl fhafeaied e pRSorce of figoragells or

prpeeeﬁﬂrmreexae Ak tesDharhple amt bive asﬁéat[ QEd @At ;présinacomprises a
er or r anul .es; tg a. sol ution SUS\BIE(PSI on I

B GivegR OF 3 gfysiee By ﬁ’é‘f?"ti‘tfu%‘di?é“‘iof‘ q7t9 g prgtein. In one

Oiakpelct) thiinthod fithbtcdipis&sl @iecifie Wh¥vBdrathe RAs Piokeit b/ EGhprises a
emul sion. The active ingredient_my also be presented

adnUation| a4 oS £ Wathyresprct fa dheawild-tipg Res Aming,AcA SqRH§PCE,gWherein

NRERctdA dfcarmtteﬁﬁl a@Bos@ttonn%I aHl BebitiHPLD lﬁwlettwthw?tetbne@ 8f t&fnor cells
nor e accessegy g;gdlents npressed tablets may

pro& pateeiinl thereferiepn ehectpyi gample,zand drthe indicetes g mere e&eesswe tumor in
a r

paeh W BARERA 1) By LR TpioRHE 245 Qo WA R Sho mutation o
| wiorrwsatiom, at ithrese positidngie it onel agprct, dhe stemyof datacting eoramsmvféetectmg a
n&uﬁlet%%td%% n@ege%&éﬁuéé\ﬁ Esdnﬁtétgtgenmh%e%% aI pl on@ﬁspect the step
p@ﬁntkteeuing: oomppisesl POR smplifeedtioni f aagenpmer DNA @pmpdate encoding the

i 07 7 R TR R b 2RO 1P il e A5 1 one
dexb@eycectherste@onﬁ detedting is elyeaqretindd tdlectaic fiowne thengroayslicemsisting of

| ABPEBG M T FAC0L (G y SEEE o PRI ATy in it

and this expression is intended to |nclude one or nore
i nert excipients, which include starches, polyols,
granul ating agents, mcrocrystalline cellul ose,

di luents, lubricants, binders, disintegrating agents,
and the I|ke | f deS|red tablet dosages of the

o e o e o,



colorants, flavors, desiccants, plasticizers, dyes,
and the like. Any such optional ingredient nust, of

wazorsss3be conpatible with the conmpound of t heCT/US2007/063711

invention to insure the stability of the fornul ation.

[0047] The dose range for adult humans is generally
from0.005 ng to 10 g/day orally. Tablets or other
forms of presentation provided in discrete units may
conveni ently contain an anount of conpound of the

invention which is effective at such dosage or as a

t)lll(P ?8]89 fN(%r[ﬁgrsnaag Seqlée?lo © %%?@%sn Ceene rﬁllgljﬁ%%ay a%QlSz% rynH getgctlon of
rafrepcster gao U iivt ormfaspnnnmmjmzhl aﬁlmatmcstcmd Bzdudime encpdrhg ¢hetmutant Ras
t he atten

| %@Eﬁs PRETREE ShhaipeeSleie “GepnEcoRte R BLFae win o
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f geibf 65 profechatdelagivepoiRig € hBdudeix aclll sdgnencp ahdoging thethetant Ras
preci.se disorder bein ated,, and its sgve
oo ol ReRtre g tien e ek S5 saanismehina bt bigeegRas protin
t he bp&ids B! tif pratkér! br prabé.hein aynk, aspde€ thedévieRbf @futadt Rad protein is
co ound" i s |ntended to |n?Iude salts, soIv tes agp
Fﬁof or an

effainggh by, SAYRLIRE theyfest $ample. WHP 3 ftibqdy *ﬁﬁ%enf

?{aﬁﬁlﬁ fhat seRE®Vely Kl@ds%pgfﬂmgr RHth fnukat Kw Iﬁfotleml #hdtde®cting whether
id state, wherein npl ecules of a suitable sol vent

rﬂae AR e fEReBNt therepfcorapipmen hay boupd gothe muitant Rpy protein. In one
S%ﬂ/e%mthef fedt sﬁﬁﬁl’é‘i@%ﬁl' ?zﬁféﬂﬂ l’)’Bu%t i@ fof cancer and wherein the test
physiologically tolerable at the dosage adm ni ster ed.
Esampleds compaed ta 8| r@gme\ﬁ@mrgl sagple: hér gpeagieet, the test sample is
aqufn%@sa 28 @&ﬁeetﬂa 6{1‘@ @ad?x\@@ﬁe‘ﬁgyd V&R twaiagﬁose%ancer in the
he sol vent he sol vat e erred to as a hydrate.
| hatente drjone gmeqtathesn@h@l tsmsndaw gagergiingsibe wqggosssﬁ@r cancer in the
c
FEH e bl RpaRRAORENE S 01 KCrEE ARk bty of e paten
sdbud&emmswn$MMcatly dried or azeotroped under anbient
condi ti,on el exes a
Rem ngtA 0 tsﬁ Lrﬁmg(ggrfl%ngcefctg% : tlo Ea%sgﬁ %kgsﬁr&%se TQtP f diagnostic
Ednetﬁoli@gﬁ)the/ plesene idvenpiarge T]n@ﬁﬂﬂ.ﬁrifemﬂy cbntaiss any reagent useful for
i ncorporated herein b e e The .nost co nly. i
e e rsaiech etnse co/ctb® IS P tan (RIIER atid) muttion
cystardiaxt ol e, prREght dinlentiye | mdeXiekt larﬁlﬂ&pbm(ezﬁeferaayurnaludes an

and. synthetic, are specifically_enconpassed wt

o el Gt ber RER e 56 &7 Y| CHET D AUES BRI co aptamer,
Sahdt biddefte i BiGmaRdrt(Se PTHRAIRE FdsO5Bnd) TN ABERVA | 6:rbikin encoded
accept abl e non-toxjc aci ds or bases i ncl u i ng

i 1BFTERR c Thic ki sc2ankiclBds @By dFrgeRlr BXAFE tAdF @ dipgpogtic method

Widisfoh&l RGBIROUN{SkiPtart IS0 RIcARIB Nbadety G6it 1he NeRERonOSSbther cancer
salts may be prepared from pharmaceutically acceptabl e

ndhemkers, sueh agdhe previonsiydeserivgd Banhmutations. ofragy Ather witphje target for
Stiah@P | dfa RO, TRGERE | ety hASHERMER! & RRlrBufdEidnkd®fled to the Ras
salts for the conpounds of the present invention
i rrewtaténn dgsesibpdhergienzenesul foni ¢ (besyl at e) benzoi c,
canpho I i PEPRPCT
gl uconlY?y aﬁ@utraerlr?bghﬁ%éyg P g@{regﬁaglﬁi%h rglrg{gg h? ori CFI(I)(P for identifying a
i seenipound for pﬂemmlng: or tncRkieg ganccratompnsmndm)ltify@qg an inhibitor of a target
”EIEJA&Q&&H'&; 8610 qy’ﬁ'n?dle u* terncgdlnéj élrér%rget If%g@;ogéiﬁ%ﬁegein the target
phosphori c, C, uric artaric acid,
p- Raslpmiemsumf)mes e muamdn ahmsitloh a6 reWtszn td> heildeypedas gsotein. In one
cont a héh ig g S 153 aci ted from the
ph"éP‘i‘FﬁcB%f‘}“ ‘PWS 8&8 Sg‘l“é{‘é’f‘e" el %8 P’ta oHmiEg Rpd Figpted fro
t heogoeamsistitgsofaf glydive, pilyarnd iarphetirhine forl the blutitate at position 76 in
MI &€ salts.made from al rnnun1 C um lithiu

e QIO BT o e SORAE R e IO £F SEETDI T e Bppying an
made from chl oroprocai ne, choline, diethanolam ne,
et hyl enedi am ne, neglum ne (Nnmethyl gl ucam ne) and
procai ne. [0051] Conmpounds of the genus represented by
formula | above are inhibitors of Mik2. As such, they
have ut|I|ty |n treatlng and preventlng type 2



dysl i pidem a, oseoarthritis, gallstones, sleep apnea,
neur odegener ati ve di sorders, cancer, and other di seases

waoazod7/thi383% ders. [ 0052] According to the preserfCT/US2007/063711
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i nvention, certain 8-heteroaryl purine derivatives

i nhibit MAP ki nase interacting ki nases M\K2a and
MNK2b. [0053] Additionally, the conmpounds of the

i nvention have surprisingly been found by the present
inventors also to have M\KI activity. Based on the
conpounds tested, the M\KI and M\K2 (tested as MK2a)

1&"11'5/1{05‘ xgrfgsesgoléfeorga%gﬁgﬁupp ﬁleq; etr}?as C}Q&%ﬂt i ﬁnn%r%r a%pect, the step of

'aved ar na suc

geimectaigl iy swlbdtdﬂ fnornmheagrbup/cdmsm@t ofo dafectﬂd‘gﬁlmnslhmbiﬂoxoefctlvny of the
Ott 20: 1 Accog in H 5/003785 (th "
ME® ( @6??5‘85‘& fe af am%zs “’Su’ ‘friV &9mgoyrg: B‘é clecting

pre@piessiongoft arggms Sncfodirng ahg Itargé’ﬁfRa’if‘ﬁfﬁfemr in theeyreseyce & the utative
t he present co unds have bequ tq be highl¥ .
adtENALTY SOPRRHNG; (P RB° RIRRS; th et die W«t,e UPS fLs &¥i pwgpoung a
ahemesell twith @pﬁ&mtregmg%d@oﬁfdewh&aﬁn thé kedt ell @xp€sses the target
useful in anti |nflannatory t hera (%80 5] NNKltﬁ an

i a8 PR pp Riglegistliyraghive fragmep BN }detictipg pyethes the putative
alrSgnla34ry Q3 HHHBurkd &Y G1PenydrolMiN o8 tHf taBeX REE pReilor biologicall
(fﬁﬁhnf?y ?% nﬁ’ié%ol 23: %§7¢%89 taé%%?dlngptaﬂwﬁf o ogieally
hé‘t"é‘f‘-‘o&é&@%s‘h?{%ﬂ &djerein Boﬁﬁ%‘l"éoﬁﬁg'é)‘f“@fyn compouRd Rpt mggers GTP
' Shy&li‘;ﬁi‘éﬁ Jthé)?arg'é'ﬂ Fote%‘ *ﬁ§tc5 Tllg\lﬁe(f & mMNE(labQI_eHE@:\)NP th&cofnPound is

involved in the eS|s of 0056

c arpestaddie b@e?s@lﬂfiﬁété cmp@mﬂ ferthe kpéeva%tm erfrqament of cancer. In one
U ISR B Qe [sQRIMbA%ISin®f any di sorder or condition
assocrated W, E e actle?ty of MNKI, MK2a, MK2b _
and/ or AIHtheG emb%memsoﬁﬂteambﬁtwndte@é@s@sa @e@od for identifying a

[

P:glglk)%)}ﬁd f@xipa%\%é )?’il tf gt!u%éét%gcseg cg{ﬁﬁ)gﬁ{léldgﬁfﬁm?t%%ﬁ dn@ hat triggers
c &3 Bhaydrolysiarin gk as;uﬁssingpemgmﬂ regttted dlae mretein, but not in a cell
dySlglggs: dem d ty]}épls oldrl]lgglherﬁiﬁl dﬁég l?aergetxgug%tqgcg Ra%ﬁg)tein comprises a
dnmnmdmmsmm&kmﬂéddhnmﬁﬁswdeﬁﬁﬁdempﬁMﬁm as di abet es

msl i ﬁhgrg?agg% df%fgl %%il%ﬁg? :n{ségmr g? éf;iﬁgnﬁl 18%ag%mt%\twe regulatory

e cgmpaﬁidtcen W@Jldated fioau lea@plamef, AMVEIRN AmRdletlé, laa ﬁﬁt&kmymclelc acid

con ons g 8 be used j g.tqg trea

pr”& aﬁlr@o%yfmedp apt&@ ¥ Of aitigen h@l jng tragment t ereo a conformatlonal

| NStdkbristSingnakianthohableibitExanpl es of such di sorders

aretype 2 diabetes. 7] In one aspect of the invention,

R is chosen fromheteroaryl optionally substituted

with one to three Smﬁ&kﬂEﬁ&k&n&h&ﬁﬁ@h&&ﬁﬁmthe group

consisting of |ower alky dr ox [ ower al koxy

am no, T&f RVF%W@“tloélgﬁp%ﬁ)lYafﬁ%ﬁé to é‘ﬁ disgexeraby Hs prqswt inventors of
ebﬁ%dlm%& nfitatibi ﬁ1 ﬁtﬁ‘ﬁé‘ﬁ rﬁak ﬁﬁt isBllidved & '&ﬁﬁﬂ)ufer tQ 3} cause cancer

aryl eteroaryl, and Cl-ClGCal kyl, each optionally

s i sertain tiedividnalh Wha dhave thehmé@n@u bati¢h inehudess multiplps wasiants of this

L{}%mchﬂwﬁﬁnaﬁh&y bﬂecﬁ?claﬁy th@%ém&% lﬁQf@/ 18&%@@“8/5 mutation at amino

roxy, cyano, am no am no,
di aaidkrylhdvni Tfo(i.eamaoded ty¢odom P &yih amhuoah ﬂ&}ﬁ sequence (K-, N-, or H-Ras)
g: (‘%}F d?gt:lqu(a nﬂl K wﬁf:iglﬁ P% Qgﬁa%b o?h%%latangﬁlgrs an? 1ncref1%=s oncogenicity of
oxthatuknolrs. Trethe rbeslyxf fthel mkspht, ingkingirk ydnawiedgraltlhm particular Ras mutation

gglg?;ifél:qi ﬁ%%%lxlf{% gluspyhgd[egtytlbegy C’Flé;{ {g?%ﬁge ‘isgnraﬁltes to the discovery by the

aqytésaid 1ﬂmtdt$/ﬂhatb\bﬂenah1§ H%Wlh Gfs;:]@&fbﬂﬁﬁutgfontlbpresdgvmm tuMor cell at the
RL is en su ituted wit e_substituted c

BT AP i ey g et BB TG By & codon 12
alkylan1nonethyl di al kyl am nonet hyl , oxaal kyl ,
dialkylaninoalkoxy (aIkyI)(acyI)an1noaIkyI
trifluoromethoxy, acylam noal koxy, heterocyclylalkoxy,

and is a nitrogen hetero cycle; and q is 1-3. Rlmay

al so be phenyl or phenyl substltuted mnth




acyl am noal kyl, or when RL is thienyl nis 2 . In a
further enbodinent, RL is |ower alkyl and nis O .

wot®w13385 a may be H. In one aspect of the i nvEmusmg7/063711
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R2 is C1-C3 al kyl, fluorinated Cl-C3 al kyl, and cyano

Cl-C3 alkyl. In a further aspect of the invention, R2

is chosen fromcycl opropyl, isopropyl, 2-cyanoethyl,

ethyl, trifluoroethyl, hydrogen, and nmethyl and R3 is
chosen fromnitrogen heteroaryl and substituted

nitrogen heteroaryl [0058] In a further aspect of the

C u%{%)lng{l}lb C(F)er% m (r) ofnngur'%z%mé syanre]:g% z)é% I(te(}S] 1 rlrlgsf%etﬁf I)lg]cgg%lé%eﬂx,of tumors
NI-HEanﬂ‘gl-dM%h mNIaEbns WuCqulAhc: canhbindfive of foiltatiodsthas asyohedgistic effect

In. urt er .as stltuted hepyl or .R3.is ..
cg ﬁsqef Pnelzflaﬁ%nrea ?ﬁmorzgrg n%sp%pmppﬁeg Qonql%wutgwal alone, which
2-Hasrdiy Hanonsegdtey bothi il visrd-ayll iwrviva. | Acehdingly, the cpment invention

4- pyr.idyl , - 4- imdinyl, 4-(2- amn r|m

A bl Rl 1IN aridapro B BB e ooV & well s a

pRanty oatra@beable Ndidgn8étiosdntl thidrgsduiié tdblsaddﬂQXMhodsQW%e based on these

aI kyI I&ﬁg am noal k‘% or acylam noal kyl, nis
HisSaveries. gnflescribedamdetall bgigws i s hydrogen, R2 is

Cy clop SQ&Yﬂioall* QQ-ENOQM H-r8 DX, seduchY@RRxr@EaVdcterized for the presence

trifluoroeth ydrogen, and nethyl. In a further

asy Sepor-aggpcia d amiions By Bssicd Pﬁ%qrwﬂﬁcatwnaw Aiclpeqyencing of exons

4-A Zid AR s RRIrTD E4o)subjesiwitn f)gncré%ﬁ"(&@@bfétéc‘ijédr\ylm codon 12, 13 or 61
[0059] The present invention is also directed

merh Bytations) probareatal i(#Qyo detegted with sgdany e 13 ofioh t!i@‘t @stamm) or non-
mehARQkH ﬁng cﬁl‘a[n@ﬁfé;gséﬂg #d&ﬁ&éi With quoﬁw% QSIWL‘ fautations)

active cell's to conpoun eneral fornu
atvenasrs pGORGHe Ovamasykerepyotfiak hfewhqief,éwwlghedrsedaateésreﬁsmg mutated

d'Rc‘ag 90?893 &%H‘? Qﬁtofhg{elng%efr?e@%%gﬁ[ ?pgew ;(gr Jtlﬂfon at codon 76 was

prev Ention or Freatnen i'sorders,
di@@e@ésn 264 bdsedtg/fromeltllkkmmer tapes, ath 2 HeingefigGamntatians, while 1

of, a r fio e eat t of
t{lm% % 8‘?2 or R mutal arg ?%mBeSI ore(q d\ﬁ%@ r[?utatlon Double
[ Oﬁﬁmb]nafﬁmstdfeﬁ% pius mmﬁu\ndxsacd@mﬁbeﬂgnﬁt@udn@rawbcmni 1erey 13 were

be .chas rom
1@’6‘?8@1”0%??’0@ (2- (et hyl ami no) pyrimidi n-4-yl) -
N- m t olVydre Sdcifidliy) as’shdwh RETable 1 (see Example 1), 5 of 33 (~15%) of the lung

Nté@pqggléo&}gﬂl%ézﬁyr | dF 5~14(I2<|¥ n%\di'?y‘i)f 3 e(t‘%-’n?(’éé"f the pancreas tumors,

8- f612wﬁia’ll ROPYHucLR ﬁrfb(rln)atlgn ﬁMﬂl' tﬁ&é@ﬁygenes (exons 2 and 3) was obtained,
- et hoxyphen F purin-2-amn

8- eﬁ(hlbg&ﬂ lﬁaﬁg ons 3 #pigo ,gc19 p)lmgergprqw encoded by codon 76) in the human Ras
s@é‘ueﬁ&él@{a@ 'E36 'ﬁﬁﬁd@ﬁéhp heRy J)f)th@ ldf‘g RYlokddta? iV 'Bad mutations at amino

tert-But opropyl -8-(pyridin-4-yl)-9
H-3sigh 76rin ﬁothﬁ AR H(};‘Pfsﬂéﬁ@t Qféb%&*ﬁi?céal tumors, 10 of the 12 mutations at
9-Jatifly lacxﬁ"‘?%%érl: ld%ﬂa@bn@&ﬁ W%ﬁ@% kry%mé 2E1609t BYd AdIaAGh was a

ypyrimdin-4-yl)-9 Hpurin-- 2-am

9 ghytemasp rto dysineNmption (1Ephend, e smtazor( iYeas ey gluigingts) toyglutamine
P EIR0T ol Bl @ e s ndpanresy g e E76
y | huthtionet Oiyerall; éteanetutence of mutations at Ras amino acid 76 in the tumors studied

8- %ﬁl’?‘%&ﬁg X1 r\rxl'ag Dot X}ﬂl’ 0 &l dNed 8 SLAXIRAERY! dmiRblacid 12
uril n-Z-am ne;

9- (bt Hig.l 1).NFxeGuan(ids nﬁahdnpdepmpwy IemwnRasym)tmtmg»tl ppphensyi2) 13 and 61

8-.(pyridi
o eHicHPBpST Vi by el AR FSTas PGP Bk e BT
p héitstions Vdegtodi prirdaryniim ehe R=rkd by [H-Mds (eRorf 3- ganbs, although the E76K

.horlmlxtgt?oent gc(:)c)l(l e r%lle g 012 3801( H%érll\lgllsn gé‘rneyI ZAls%H-a l%rrlegn?lonzedar{}ove double

9- Met hyl - N- (4- (pi perazin-1 -yl nethyl)phenyl)-8-(pyridin
-4-yl)-9 H purin-2-am ne;

N-(3-(2-(Cycl opentyl am no) et hyl ) phenyl) - 9- et hyl - 8- (pyr
idin-4-yl)-9 H purin-2-am ne;

N- ( 3- (Am nonet hyl ) phenyl ) - 9-cycl opr opyl - 8- (pyri di n-4-y



N- (8- (2- Ami nopyrim di n-4-yl)-9-cycl opropyl -9
H puri n-2-yl ) qui nol i n- 6- am ne;
Wa\00 313383501 ophenyl ) - 9- cycl opr opyl - 8- ( 2- (et hy | PO/ USE)EYI63711
imdin-4-yl)-9 Hpurin-2- @ ne;
9- Cycl opropyl - N- (4- ( (et hyl am no) met hyl ) phenyl ) - 8- ( pyr
idin-4-yl)-9 Hpurin-2- am ne;
9- Cycl opropyl - N-phenet hyl - 8- (pyri di n-4-yl)-9H puri n- 2-
am ne;
8- (2- Am nopyri m di n-4-yl)-9-ethyl - N (3-fl uorophenyl)-9
c?H{ fxgnsacs'f1 B plus thz [ilrf‘sxmbsly described r]nutatlo(1§ at co%ons 12 or 13 were

Am nopyrimdin i soprop
y| iflergified ux § fmPrsa hogesher, these data 1ndlcated that mutations at codon 76 of the Ras

%{g ngxnggﬁt?ﬁk)utgfgﬁgomﬁgq 19%%9 'é‘a%'é&] 1)1 tHsd inaiELLY! am no) py
9 Et hy | Aduit{oBal (Sﬁ*dmsibh kamvmm ﬁmedvyﬂo)mst&te(dpqm iddeed thy leypression

5 no03 e 5 OBt pusicdtagin BeIpEEA e fneaggcogny formation n
H-qeﬁtr agar Byathesﬂe:ells in vitro. Specifically, Ras E76G and E76K mutations were
2= Ani no | m di n- 4-

yI c §ﬁr?ﬁ9rais gD norY—chmcal gtudles %ingrtlctﬂap m?e?é/slt couplmg codon 76

9- dﬁﬁhw mNaﬁars (rBsu(Ited Ry kaitir @y yhdrgh €y | the Botabiitioai ¢1- dutations
Sp}g urin: 2-
o ?rﬁWd yienficyy &%%ﬁeﬁ’?cfh%f’?ﬁ?gﬁ‘bﬂ@nﬁfl tymers cptpintpg Rag wjth these
10 | )dolbler lﬂhltlatl(b’hs)'z GMer@ver when Vanous mutant K-ras genes were injected into
9- Met h (4-(2-(piperid -yl ) et hyl ) phenyl| (p
dIBIAIiB%| nudg tq_c&u ltl}end@b‘lfm(_ﬂ&E% Ras mu at10n (spect cally a é12V E76G

N@aa&mnn@mxbyﬁ&&tye@a ltd snEE QPO a8 RN &l dordpared to

H-purin am ne;
8- t{lQlDlAﬁ?lHonlpgﬁd@{ ﬁmgleypytatgntcyéﬂa@ggdmﬂp these discoveries, the present

1(16‘entdréjgelf399ﬁﬁt’ l\’\)lﬂlgut%e rHoﬂndzb)afﬂeGI? the E76 mutation may result in an
2- Am nopyrimd 4-yl

15 I\I—Q@HY%W&/R&S@PPWWIH— 2-am ne;
8- (2- A'?hg%?é(fﬁdugfyddegcn%ey ln)uta?xo% Qty!:o'don\l' lé%rectoﬁé/rl Bh%ﬂ%i( )’y';gtosphate

H purin
NI@Ba:(ezfrommﬁTapymrmntl Ra:sé[ilw preein indimgrtoBys totrigger GTP hydrolysis,

\'? reI t?veﬁloyl\’?h%ﬁ: t |o %staf] Structure of Ras was examined by the present

N- 1(114enidrm ﬁm]h’d’tmyiojl -0 a(nﬁtoZa,cRi- 16, iif Wasoseere thiat/thjs- f8sidue is located at the

20 N B35 fooR e ites 0 gD ZcrhoRyA 5 i A1 aRefemingi'g Fig 4 the

H- @timhted Pedtidn ef,amino acids 12, 13, 61 and 76 are hlghhghted in the protein tertiary
EIZSE{TP%#- éeénfoﬁéa%ng ﬂypgsmongrpgy wit in Ras cr})sta? structure see multiple
9- sltﬁletlﬁfe@ Rythe RSSB-Prgéih DR YPIB  of Poitikefi] SNt l; Blophethistry 1993,

%é 2@\/ Efr?lapﬁcaewarﬁrhwetwhﬁm &by Fhange &t i) R prpigpo crystal
25 1 ddtﬁctﬁreﬂh)e 19 atEodbi 117 'nﬂrtéli?ﬁh riﬁ?H Ras (G12D) (left) compared to the wild-type

N- Ami nopyr.i m di n-4 cIoro -9
%U,Z) Seqpesse tp PE Bgtiderstin ,{nght mhhé 1t10n the altered structure of a domain
Nl(a%b((n%g Q:aid'ﬁeélmﬂﬁtﬁlmf&‘ﬁ) @f H)ﬂak ROGIY gy %temﬁlentgioy(cf&ﬁphﬂdon to the

9 H purin-2

8- ‘QIQX -ipE Aespygrae Aorchay .dqmglm)(Leg) clhs R;p)fl@lpl),qnd of Loop 4 harbors amino acid

N- £:3- ) i ivati
9. éElt r\;\rﬁ@xtehﬂﬁt%mg H%Uslbsgnr {i’é’é‘ﬁ’t% Pﬂg}ftc)) ‘g{@ r?ggs;:nt plﬁ\éern;/ R as acit Ba;;t rnlg the Ras

30 di (pnmptyte)n 91 Hupg;lr ang- uman ¢pocers (e.g., see Lu et al., Cancer Res. 2004 Aug
9 MR o B LA RAP U PETWcrdeb Ebtbracens i
8-h2 cmm triaj/ désdiired 4n Fkdmde &hlwd muthtiqns aeRdsydopgdreély! Jrhi loop in the
nﬁajsférgtfe 1s 5‘!—9 &ﬂ, ‘ﬂtll"{ %n@i?g n08¥{’ase ac%vatmg B’rot)ems (IsasluAPs) that trigger
9- Cycl opropyl N- (3, 4-di net hoxyphenyl) 8-(pyridin-4-yl)

-9 Hpurin-2-amne; 9-Mthyl-8-(pyridin-4-yl)-
N-(4-(2-(pyrrolidin-Il-yl)ethyl)phenyl)-9

H purin- 2-am ne;

9- Et hyl - N- (4-f 1 uor ophenyl ) -8-(pyridin-4-yl)-9




8- (2- Ami nopyri m di n-4-yl)-9-cycl opropyl -
N-(2- (t hi ophen-2-yl)ethyl)-9 H purin-2-

wamione33831 2- Ami nopyri di n-4-yl) - 9- et hyl - N- (4- f | pEOFOSIOETIN63711
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[)-9H purin-2-amn ne; 13

N-(3-(2- (Di et hyl am no) et hoxy) phenyl ) -9-et hyl -8-(pyrid
in-4-yl)-9 H purin-2-am ne;

9- Met hyl - N- (4- (pi peridin-1-yl nethyl)phenyl)-8-(pyridin
-4-yl)-9 H purin-2-am ne;

8- (2- Ami nopyrimdin-4-yl)-N-(3,5-difluorophenyl)-9-eth

K&t}iewg%w(shn%tze?ﬁgurﬁd ntg)tl(le Ctl|V3te enyProtegl e? ﬁoqveré R(as to thg inactive

n-GDRybgun@ fdrnp Uithie raBilgyrionteigger GTP hydrolysis maintains the Ras protein in the

ﬁ@:ﬁ?ﬁé{e@ Pgt%EgL%ﬁ‘&gégmanlh%re ore) Eérrlalsm f‘(j)r ceﬂ Xrotlferatlon are sent

8|e61§tit%ﬁilélylpy21iul§ﬂ ik Nmw#tatyon) at N:o(jé’n 3 Cbrévleti@ rtﬁg hﬁayét)nggpraem from
-9H in- -a
G B 5 o e .1 PP Bl CGon 1§ ndSpes ith roease of the

afdri@hal phosphate so that the protem remains in the activated state. The activated state is

s[th(ué ;q_A(gBEq?-ﬁXt aof,l th% Ras pro)teln (Vg’l?h éT(Ij’I bfoluxlljtgrtgghlse r(]:XIlal)legof eatssr(])matmg

8 v(ng &6%&&% refte&teﬂ ﬂ}otémh’ to sehlt the prblithirtlod QIARTRINY hpstr@am@ hdtivators,
urin

8 or L thﬁﬁ%efm WP@FGHRQS projeing. todlekiyer 3 consHEIHYS Jctiyetippsigppl.

9 H- pur TR I%‘sﬁ‘lﬁhlﬂ of arﬁ’ho a@@ tw 4t the otherg‘hlnge of the critical Switch 2/Loop 4

9-cyclo ropy (pyridin-4-yl)
P1bp11d 5 fermgin @)qgéﬁgteqt @athﬁl@gmesgnt inventors’ belief that mutations in this

aﬁ[yrfol 44 Wlsuﬁhag'lé ﬁfe?'fefé%i?t?@é? I?&Wl)ﬂ Ei?o(' RMJtAnQ!é Ng %mﬂtl))n from

H-purin-2

Q%N&mﬁ}q toN\lygng QR‘(SpE'f:ﬁé} fatation), yor)expmple) ik aliange ghe( Rasrjequence
ﬁ?gl %1# ﬂ rr?lnoet ﬁlglzplﬁeeﬁ(? ?Oé s1nlgh3 etteé cz)cri)e/ rof cCPdons 74- 73) tg glycine-

HelygmeglyRing {566, for single letter code of mutated’ codons 74-76). The introduction
9 thg}%iieé\* ir(t§'a(1;&83h"é}{éai‘ TARTE OV IWPN M Yhdrr8s GRERES AT with the
8n(aﬁrtdhancrecqﬁy}re| atphdihielich] Jdop sBuctured. dherfiyt,tid-dmibgel fidm GEGR0 GGG

iy e B ismu g elnleelie 9F oo 4R 3. g1daiithdy e Wit

nebﬁﬁ#hﬁaﬁﬁﬁﬂ afiibik@s needed to promote GTP hydroly51s Slmllarly changing the
|gf1.k_§arq_1Am sr21|1 g‘rﬁrnghéih%tle) to glg.l?amé}ned Iatn?i}m oI QQS nyg 796Ketop E76Q,

N74sﬂeo‘ﬁk/e19y winhaeythy cﬁmgaof(tﬂeithb agm r\@ﬁlayilgdma@ it potaakidl-t8 disrupt
2,2-trifluoroethyl) Hpurin

N_p(ogeue gtr@ygp 6}54 gwtlorglf (tb&ype‘gatnfe clhasﬂe)o%ghe glutamate were important for
|'|'uﬂH1r- bﬂm?e‘r YAoEU AP PRI PloleRE MieABiBR: Thus, the observation by the present
(4- - Fl uo henyl am no) - 9- net hyl -9

H_umepqOﬁ t‘gaty;q S)%\i,ffqaﬁﬁ ction, pf) hﬂgtaﬁ AWBQr8 possess the Ras E76 mutation can be
Neﬁﬁ‘la&&f??'%%ﬁx%%ﬂﬁﬁhﬁtﬁy innd@be NYhe -iSen@hbMon &)f(&}d&i 76 ras
8 nupatinpg mélpy\an mrmrmamoryl!nglwmrzseeﬁ laew-t8edtifermangsh haiapy.-

9- CyC' 9%‘6 ervatibhsPive to_additional herein that th
N-(4-F ugrop enyngl %{ e(ﬁﬂjleq{éo? Y 0 a \ Onalynlgf%ﬁl ?rrleglll at e
n-mutations of intepast innthe E3err¢leged hinge reglon can also include mutations at amino

O LHE BP9 Y163 7 LRKHAD I b ARG P it wave o

N&in{iBus ¢fecAom RapGTP drydiolysid-apd the@forg; oh cpll ppiifer@ion (tumor growth) as
H- | n-2-vl)- N4 -. di,met ben zene- - di.gn, ne;

o R 1T R e, Pieigy ey TGS A codoy A 1 7. g ana 78
Hapo réphesentamewaargets for cancer therapy.

8- (2- Ami nopyrim din-4-yl)-N- (2, 3-di net hyl phenyl )-9-eth

yl -9H purin-2-am ne; N-(2, 3-Di hydrobenzo]

10!, 4]dioxin-6-yl)-9-ethyl-8-(pyridin-4-yl)-9

H puri n- 2- am ne;

3- (2- (3- Met hoxyphenyl am no) - 8- (pyrimdin-4-yl)-9

H purin-9-yl)propanenitrile;

9- Et hyl - N- ( 3- et hyl phenyl ) - 8- (2- (net hyl am no) pyri m di n-



8- (2- Ami nopyri m di n-4-yl)-N-(3,5-di net hyl phenyl )-9-eth
yl - 9H puri n- 2- am ne;

w®200138885 N- ( 4- (nor phol i nonet hyl ) phenyl ) - 8- ( pyrdTUS2087063711
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)-9 H purin-2-am ne; 14

N- (3- ((Di et hyl am no) net hyl ) phenyl ) - 9-et hyl - 8- (pyridin
-4-yl)-9 H purin-2-am ne;

8- (2- Am nopyri di n-4-yl)-9-ethyl - N-(4-fl uoro- 3- met hoxyp
henyl ) - 9H puri n- 2- am ne;

8- (2- Am nopyri m di n-4-yl)-N-(3-chl orophenyl)-9-ethyl -9

n ?zr I(E}-l%/glt %]t(f}? 8re%ults also mdlcﬁlte tpslt rﬁ(_)rrs) lE)leirng éioulrlg rIrlllurt]atl)onshare more
nékd:iy It9 eﬂhhﬁ%gﬂbamravnhd:éaractensucs Thus, the genotype of double codon 12
9! Cycﬁ\nﬂpr &5 rtforgns ﬁlgatxenty lubmrs {SAIF]C 1eve%rt% ge proﬁﬁ’os? @ Xlazzéelerated

Staghap eyt (AchZhisnaichy o)t bl Yk omyigeiShy,  The
o Sy B PorkbiPoh s Eosng. copp 767 pignsg accordingly

I-Fre{prems Fetadniother new target for cancer therapy. Moreover, because the inventors’
)g?,tjl h%kﬁrﬂﬁ? 1 I%lzsg et h?{?etgrpn?u(t) t1eo£15h th A%hergél) (;fqiag %5 Iafjslo rt])é %ound in
9C&Ijﬁ\r)dt101|1\|'\(/14h (Glzs@pr@wlrﬁ\mma mefe N 3tlvibie Nitlopos8 - hdddih | it other

e IH%;‘FOHF\PE brutaions i ﬂgﬁhﬂi Fpordat343tsrtering it the relepsg of e yerminal

%h&sﬁuité)dblﬂr Yong oﬁmbf’eWF\BQ (?61 @ﬁET@ or indeed, with any one of the other
9- Et I uorophenyl ; net hyl ami no) E);rl m_d
mg,qO)acgispp &ﬁ'qaﬁxe Bgsirp@ion as E76 (ze P73; T74, G75, E76, G77, F78) also

ﬁeéﬁsrﬁhﬂé%gﬁ]ﬁ%w e19prBRRYiba Sirbi inflibRiof-of Ras GTP hydrolysis and
o 2¢spedingly oyilf | lead. (e pTe. BREr9s8ive EHmOr hongtympwithr ingregsed, metastatic
n %oteg’tuﬁ Zgﬁms%ﬁ)éﬁrdnqheﬁh%n{lory’ lb‘aﬁé\i" t@a% tl‘% c%hJB}{Qﬁ& of reducing the ability

H 1 nden 9H- puri n-
91CEtdk3a|se Ne(wd (@Iﬁrémn@»t;@émmy)lqa hfemsit§on84%/¢§/)r wihh inahiligyt Jo signal

f
'[?' chmhﬁgzng?ﬁay F?f %tﬁt}l, atgpos iti on 59 6(1 ’p7y3r -78 dm}l]tat onslo)n egher side o
I—Hlmﬂwltchz/]acmprﬂel;eglon) will exacerbate the 31gna11ng of cell prohferatlon by an order

dIO?I & %&ﬁ{d‘é' 2 %nltnyllcgrgzgo)tﬁmtgﬁx lp}(Pvti]d%lay\!vilﬁ Sr’ésSécm{cl) % {bination of
9 niviedtioyd aﬂ\G(ﬂaﬁ(QEﬁmﬁhrﬁllﬁmdnﬁ))a&Iohyﬂ Joptreviy ltye Bautqipns th the same

Sl biosel T A b ki mctingt rphesiy yopyeihyn ot Ras

y&llélcs',% althdugh digziabchtdrs’ dapyintiidate 11t @8 dddibination of mutations occurrmg

i (9 Hh%zﬁ%&_ {]?o‘\{lkags]am ﬁtgllgye Zlfgpeesgize pheno?ytptc]y!ind m(a{/) potentiate

911Mﬁ§ﬁb}ﬁ|t Iﬂb‘taétamﬁ 2A€¢2ir<ﬂﬁgl§lzthé1pﬂeséz‘li Hbition)iRdedRy hicl8c @Eid mholecules

d| n-4-yl) Urin:

N evzns'qams rceﬁlh@ﬁ'é%yf }hegmgtmr@pqtdwﬂos 129 1iviththg mputgfions at

H‘pBéiﬁd)Iﬁ 2 6[“ 739'74 75, 76, 77 or 78, with combinations between positions 12 or 13

cl opr op 4-11 dor ophenyl ) - 8- ( 2- (met hyl am no) 1}/

| m i PRSULOopY %9 gﬁlwrpm beingppartighlasembodiments of the invention. Proteins or
p@b’tﬁe? p’ﬂ’?iﬁ#l fgfhlénﬁxdgh%ﬁﬂaﬁ&sﬂu)d' e (Bes?ofOtht hbdTBE RO YRNERIes and

9pm@h@y(ans relptpd itetils)-age gl Enoenipassed by rthe invention, ¢4 desetied)in more

p H purin- 2-am ne;

9[3%;%:{F%18§'0pyl N- (3- et hyl phenyl) - 8- (2- (et hyl am no) pyri

m di n- Ihgrbi})reg oht pmbadiment ofitierpgsent invention relates to an 1solated nucleic

aglﬁ nﬁg‘écupeo% pglsmg a anlglc gmg ts q¥1|eﬁce eglé"odfirlg s%ﬁrﬁe yILI)Rag or K-Ras),

N]M(e&u( ﬂle@utmmply rat m)sﬁindm 76 yff the Ras aalimpadidp yéqubnee (E76) is mutated.

urin-2- . met h enz
A PeRi B 0P R INATSE REfy T ai5s EhGHng g fgment of
din-4-yl)-9 H purin-2-am ne;
8-(2-Am nopyrimdin-4-yl)-N (2, 4-di fl uorophenyl)-9-eth
yl - 9H puri n- 2- am ne;
9- Cycl opropyl - N- (3, 5-di net hoxyphenyl ) -8-(pyridin-4-yl)
-9 H purin-2-am ne;

~ y o= g A 1 N\ ~



N- (4- (2- Met hoxyet hoxy) phenyl') - 9- met hyl - 8- (pyri di n- 4-yl
)-9 H purin-2-am ne;

W®@B20024838850r opyri di n-4-yl)-9-i sopropyl - N- ( 3- met IOy $H0&TI963711
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') -9H puri n- 2- am ne; 15

8- (2- Am nopyri di n-4-yl)-9-isopropyl - N-(3- net hoxyphenyl
) - 9H puri n- 2- am ne;

9- Et hyl - N- (4- (2- (et hyl am no) et hyl ) phenyl ) - 8- (pyri di n-
4-yl)-9 H purin-2-amne; 9-Ethyl -N-(4-(2-m)f
hoIinoethoxy)phenyI) 8-(pyridin-4-yl)-9

gh%g hmp g)osmgn 7|6)m1'\rl_at< th d;hfr}uﬁlglrcoachdeﬁloPe)culg is u?]eﬁlll in any
- QHCFIUII& Id*agﬂ@stw netherapeutlc apphcatlon Preferably, the amino acid at posmon 76

H %JEI bA{T'E'u pv%]{h anogler amino 201A\|(a$2an%rl?o 91518 Qﬁa% né’ gt g%u Itnlé% or a “non-
9- gmﬁdwd: aﬁdn(o3ac(¢3’b piﬁdt ical mcludy,l e tid o) ljiphiesdyto) a dycimer sutlstitution, a

o oGPl o ARG cmnyon,. lnstiaiiey CBReNER. di. fpventon
u rprdﬂfldks ayolated; nublelcecidOmélal 3 ROMPHdingSa fydid sbidseduytict eBecoding Ras

|n--Ia' obenz.l-N | acet ami de;
9 @i{q %m‘aﬁlﬂgsan;ﬁ? Ruie8or (O i gapinian. BetspHing one or
YImor® Hd&ltiéﬂalﬂ 'nﬁrtﬁf&l@ Qi a different position in Ras. A preferred combination of

N- 2-Di et hyl b t/][I d | -5-yl)-9-ethyl -8-
yrnlguaﬁltwnﬂls{;;ral)Ey enzo[ ] [ fa%x%lnhtlég(;(no althouf)g/h 21115 asgect )(/)f the ngV%ntlon is

N'IlQ)é‘hl(’lge(QSQill@ E&Iﬁlﬂi{itrog z(sméﬁdr%b([‘alﬁwb!' it Shother embodiment, the invention
H puri n- 2-yl am no) phenet hyl ) - Nmet hyl acet ami de;

o-DegHides gresppination efdifferent mcipicjacid molequles; #dersonz.gfWhisthencodes

ylﬁas %lﬂitﬁang R 278 Tutfion (or a ;l)\l_mon thereot? and one or more_additional nucleic
2- Am nopyri m di n-4-yl) | uor ophenyl)-9-eth
y|acry|.q1qquulep| CONtAINE ene or more addmonal mutations, including, but not limited to, a

g r{élﬁgl/t agﬁ_@%; Ldr %tgfufhazﬁ] G’1|3) ﬁm@a‘ﬁgﬁl th &9( gldfolr H%lﬁ’atfbnr{i?b@yl Nucleic
8-aci@- moleeudgsysnicodiel Rasa,p;me)msl\px( peptifids crooprising [the Bosisioiny16- @utation,

H i N=2- .. .
8_aTlefe:&?nnﬁco%§/ﬂnct%m dert1h iucglaji(_hﬂgrtaé m altlgrrlso _arf_l*stb% rf(())r ﬁ%(amylle as probes

9-ar ywinepr 6pyiese@rchl grudiagnotic gowisneo prepare antlsense or siRNA molecules

t.I- - (2-(4- et hyl pi ). .
B{/&/ed é)el\i;?()vi é/%bagrg) {f Fl‘ﬁ[l)%l?lg Ze%g%és, a1¥(1/2)r toe cc)dglf{ grolems and
9 ;Eptmels fox-usS af fescadgh; dﬁgiu&m: a0y orethérypefid) evaydnts; 8H (deyckibell in more
9 H-purl n- 2- am ne;

)
N—d(eﬁ?}ll 1O%ri Ami nopyri mi di n-4-yl)-9-cycl opropyl -
H pur i Andthyl ¢raptidiednit df Hredifvdadion relates to an 1solated nucleic acid molecule

Ncéﬁlp%ﬂn%g)ﬂh@%*h#&fiﬁﬁéwa%?ﬁmg }Qﬁ%@? -Ras, d\éRas or K-Ras), wherein the

8- ;ﬁ'@mgﬁt QPosiAyK f27§“dif "R Y(PY3)9 thiey takc@Rine RY podiidn374T€T 70Xt Rycine at
- gur I n-2-

A aogltlseeﬂ Ghroithe @Vﬂn%atmmml (A G Thiepdprie phesplpfaping abposition 78
Y1 (@9 d el s AnAdl 8 sequence 1s mutated. Also encompassed by the invention are
8- (2- Ami nopyri m di n-4-yl)-9-ethyl - N-(4-f| uoro- 2- net hyl

pHuglgic)acdplequies epcodipigrpay fragment of Ras comprising any one or more of these
Nrﬁlﬂatg({x/m%('ﬁﬂcﬂ Bﬁ(’gﬁ? %ﬂmgér%ﬁﬁtlmehﬁ R sbreShifed, [a¥dgn Stik BY Herapeutic
8-appligativm ofypferabiyd the-aming jeidatanpiphe oricre of tydertioeitiphs is Swbstituted

N-R?l J‘l E/E %)E&}p%el?]ylagld than t e ?ne th?t occuré at ﬁi_s ﬁOﬁi}ian in the wild-type

H-sequence ERasi ne;

?h%;: | SIEL p(ﬁt?{clzrn_s : %’Hrnl ﬁjle 1nven}€or} prov{d%s gsopate%pttl]uecli]elc a&d)molecules

8- c(oarpﬁsmgmpymclm diclit- éeqyéx)ceQerebdlyg Ris (phottingl (Heras Metakoor K-ras)
yphen urin-2-

0. cep@?/ a(%y egr relprer%?}?wgt’fmons at position 59, 61, 73, 74, 75, 76, 77 or 78 (or

H i m dazol -5-yl)-N(2-(thi ophen-2-yl)ethyl)-9H purin-

2-am ne; N-(Benzo]

TI[I, 3] dioxol -5-yl)-9-cycl opropyl -8-(pyridin-4-yl)-9H

purin-2-am ne;

N-(4-(2- (D et hyl am no) et hoxy) phenyl ) - 9-et hyl - 8- (pyrid




am ne,
3-(8-(2-Am nopyri mdin-4-yl)-2-(3-net hoxyphenyl am no) -

W®20d6h/p3883N- 9- yl ) propanenitrile; PCT/US2007/063711
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8- (2- Ami nopyri di n-4-yl)-N- (é-fl uorophenyl)-9-nethyl -9H
-purin-2-am ne; N-(4-Fluorophenyl)-8-(pyridin-4-yl)-9
H puri n- 2- am ne;

N- (4- Chl or ophenyl ) -9-cycl opropyl -8-(pyridin-4-yl)-9

H purin- 2- am ne;

8- (2- Ami nopyri m di n-4-yl)-9-cycl opropyl - N-(3-et hyl phen

g[a)é{oﬁgpﬁﬁr%dﬁ, %%‘?}e &I né%e ra]ld 1t101{a|11 mlu ati résnatla) %e_re(‘nt )?os%on in 4Ras A
- yotefer@:d }dornbinmian}famm@ps isaGl2 mutatron and/or a G13 mutation with any one

§]4 . é? Ir-ﬁegur 9a¥n19%_ at Mg(ﬁs%{olng 's9; 8i yJ719 _7%_ (7§’ ;6 254 14 Bk U %nother
Ne(nBec(rﬁrerEt gl in@n Gy prodides- deonhbjinaioh O differedt yhcdeic and heliezules, at

2 56R1 R PLWBER st Ra (graporiop by Sopiains 15 sy Ryjons o

P pesitidn) sefectdd [Hroin 5\9 2&1 aVB 7@, 75, 76, 77 or 78 (and preferably selected from any
Sﬁéég}ﬁ &gﬁ%‘@r lqéz'no?e a%tdrrt%nal nuc(,lerc acid o ec%ies conterng one

8ot 2ndeh laodiaenal lndimroﬂs ,Yihdluding Yk @t GRited hb, (2 nfutdtioR ANEN2 and a
2-yl)et h% -9H puri n-2- am ne;

g MWatRAAY S r i mi di n- 4-yl ) - N (5- chl or o- 2- f | uor ophenyl ) -
9-cycl Nﬁél@i@)ﬁhrdgmﬁecﬁﬂ’ésl dﬁcé’mngam&oteﬂrs l\ﬁtd@ythdebbéﬁp&szngrmfy of the

hollnoet %‘W’enl ) - 8-( r|d|n 4-yl)-9
Hepenerds sczl}.ég tations and co 1nat10ns thereof are useful, for example, as probes or
p%rsoﬁi'rofweardﬂ' bR dIBhARXYBRENY hidpaleP¥iitiselisB- & ¥RNAS molecules

H purin-2-am ne;
siqezcrmi @r:l@]ym dipgnostio gr)thayaneptig feagentszansenyp grrods Rys mpeins and
plﬁ c{’/t egf(ﬁ'ﬁ'sé‘ rese rch d1a ostrc d/ort eraé)ekxtrc rea nts all dfs)cnbed in more

opropy oxyp enyl pyridin-4-y
H-dpﬁaﬂ below. am ne;

gl' |(_|_2 ;) B/rﬁlisﬁ flgé_ig(%ﬂ 212 '_iﬁ%rés'eﬁf ﬁVe(irlngﬁ) rar%pgyrt)feﬁfs CRYdabd H; 'aﬁ"i ¥f the above-
Etidentifiet I(uZle(oﬁlacfd m&eaﬂﬂsemylludairr'g amy) fréenmantstofla-RAs protein that include the
8 p?g[l%rrﬂz %ta%(? n¢: aanﬁ/ OEe 01‘ r)nmﬁ_o{ gre érmt%aogs ﬁt pfoFm% s 078h 7? )77 or 78),

9-attyie | @pinopymbikhtibl pusith I’(bth%f amiatdns, and that are useful in any research,

Ani noet h henyl ) -9-cycl opr opyl - 8- (pyri di n- 4-
kb S paooiY pigston
N- q/cl wpeﬁﬁewfﬂemy €6 plntafiyh, a8 wel ie theust ¢F-aythytattdn at position 73, 74,

7? o(ﬁflny Ichf tesombipptions of Bas wtatipRs depgribad pergigy pibg further
nkékﬂ)a:naéﬂ' Mdcﬂmgasamvﬁﬂety of research dia (gnostrc and therapeutic tools, including

| - 4- h h 2-yl h
y|tl}e &31? @élglgr%/{ of agtlgﬁpq%ligls g[jllrart] selec¥1vely bind to(l{aslp%)tel?l? havrr¥g 1stpart1cular

8+ nglgati%m&‘%)ﬁtio% RhétdtklopReit ot lapfneRYthat NeRERRY bildoPRMS! proteins

n- Z-am ne,

8-hevingthip gtichlar autation o) muaticnsc Hieodeypleamgnt) ofosiRYA| erppntisense
F}D((\!:le?%rllﬁﬁgdndgrtr%s ﬁg@&ﬂ%s dia _OSt_l% reagents or as therapeutic toolﬁ for inhibition of

-8-(pyridin-4-yl)-9
Ht](yquxmesgom@f Ras bearing t 1s partlcular mutatlon or mutations; the development of

N~ § Lil'a;%gté:!\@“é&lles nélg%figr ggr{}grﬁlaﬁhr%] grjr_t'ééblﬂ[sbnﬂrgt t}‘lhgépdﬁ’)lgr%lysrs or
9 oﬂtelmyise boniBngare {or gmmeﬁpyﬂcmnm byrerdeyil )tp bEthgde)mBart Rgs prgteins in

[

rh(ué %g ﬁ fafl('ij-gf grshd;eﬁeﬁ?rjmeél? 8F ﬁmfnabmtaﬂel? ({l};‘ transgemc am%als and
I cbiehh lidesythht Spidsythie theseZnutatioinio@ mutations.
9- Met hyl - N- ( 3- ( pi perazi n-1 -yl net hyl ) phenyl )-8-(pyridin
-4-yl)-9 H purin-2-am ne;
9- Cycl opropyl - N-i sobutyl - 8- (pyridin-4-yl)-9H purin-2-a
m ne; 9-Ethyl-8-(2-(nethylam no)pyrimdin-4-yl)- N
mtol yl - 9H puri n- 2- am ne;
8- (2- Ami nopyri m di n-4-yl)-9-cycl opropyl - N-phenyl - 9H pu
rin-2-am ne; 9 QICI opropyl 8 (I

1 N 4+ 1. 1 N ~t1 @ ~ o



N-(4- ((Di net hyl am no) met hyl) phenyl ) - 9-et hyl - 8- (pyri din
-4-yl)-9 H purin-2-am ne;

wW®200yassps opyl - N- (4- net hoxyphenyl ) - 8- (pyri di n- BeyU$2097/063711
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H purin- 2-am ne; 17

8- (2-Am nopyrimdin-4-yl)-9-ethyl-N (5,6, 7, 8-tetrahydr
onapht halen-1-yl)-9 Hpurin- 2-amne. 2] The

conpositions may be admi nistered alone or in

conbi nation with anot her agent, drug, or hornone, and

may be adm ni stered by any nunber of acceptable

r OUt €5 5B RERIhAE B e OPRATH IO Sl el & difie Ras E76
use in the invention e conpositions wherel

aqbutatonj ooy mulaeont & pasleorc?ﬁqﬂd; ?ﬁed7 on7&or zelfyfoé dhtei ocombmatlons of Ras
a ugar#}r(ﬁn% dest onldgl l%mt Qse?{,n rn gl%dd (%108% or ReolgPostlc ﬁ%ﬁ]{oﬁ gancer. For
c a:pabplb,l lﬁg{o@éalistmlsles &lmblelobduned ftokea pztttent Wwho adolbé tested far cancer

type 2 dj c disord like o
B 5 i FREloie Bl B B tromiony 20 hean ¢ uuton (or e
camhaié)haa,t positi@n 23, t‘/lg{ 78, 137 og?ﬂ)lﬁfé%&ﬁalyﬁddﬁatheﬁﬁﬂfha ,gene, RNA or
neur.a ative, di sorders, .an

N0 T Dbl FB0 ERRrS e DAY O Ay iprovill by Rredicid o be at a
hawghet fisk JfMavis@tantere dagiBed M uRighadst likdiodfse cancer as compared
otherw se stated:  AcOH.- Acetic acid C - gar bon
- 3T (gt gﬁi"“&% P‘&Pdf“&?‘fﬁ"cr%‘tﬁﬁem%%maé‘?f&i O FEPTREND Fas having a
( GEtRRG anyldRd bEpRitRAs 69,881 T8y I74,9] 1627 8€7&in-add¥ibh to a second Ras

chenical shift referenced to tetramethylsilane DVA -

N
N-eHtonnindpesicalsly e GRso Gl3mnywtion/(with GPmbigptipgs pf mutations at E76
EtaBY G 16t behg- ofThardulby lintBidk e Gyilfit edictEd Y be a€ 84 8l sler risk of
- Electrospray ionization 1H NVR - Proton Nucl ear
VEgYiag icencri sipgaeree ap havipg grmorg ageressiye ppeeNmr diagnosed to be more
DiiksQRG H&Wz' %ﬁd?ei/' g3 b ndf8bing stERLNRARM! f mutati

o BT R Rt ap ol 0 SR TV TR 0 Rlnaig f muttions
Nue Resr Irwgiﬁe”m; the m@mm@bwme of aparod tiRhRas paisiay |73 178t mutations

aBRCERG. AL TER o SAFLUMM ST o e BRIl position 5

I ror il mwtlm}\ll’éhthlqthwmtmw@? g( tTGIR) muthtidvNil 2 G Fhinbtatiar) can be used
%}g(\a’tlet 1neV\@1%cg'%eer£pr}U or a pa 1en{] (% t(r) %Fe(a{g? {hré%rl] corfng loi‘ thlereag top a patient. ‘
For example, a patient having the Ras E76G mutation may be treated in a particular manner
or with particular therapeutic compositions based on the presence of the Ras E76 mutation
(e-g., by selection of compounds that effect GTP hydrolysis). Indeed, embodiments of the
present invention described below are directed to immunotherapeutic approaches based on
the identification of this particular mutation or any of the mutations at positions 73-78 or
the combinations of mutations described herein. A patient having a combination of an E76
mutation and another mutation, such as a G12 mutation, may be predicted to have a
particularly aggressive tumor and/or may promote metastasis of the primary tumor from the
site of origin, and can be treated accordingly, including with immunotherapeutic
approaches based on the E76 lesion or on this combination of mutations. Other
combinations of the G12 or G13 mutation with the mutations in the Switch2/Loop 4 region,
as discussed above, are also predicted to indicate particularly aggressive tumors.
Yet another embodiment of the present invention relates to the use of the Ras E76
mutation (or a mutation at position 73, 74, 75, 77 or 78 or any of the combinations of Ras

mutations described herein) as a target for therapeutic approaches for the treatment of



MNKI with an N-term nal GST-tag
(gl utat hi one-S-transferase; GST- M\NK2A). The protein

waEonsees was expressed in Sf9 cells and purifd®ds2007/063711
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using a G utathi one Sepharese 4 FF colum. The mvitro

ki nase assay used for M\KI activity was a honbgeneous

time resol ved fluorescence (HTRF) assay. The assay

uses a biotinylated 18 am no aci ds pepti de sequence
fromthe transcription factor CREB (biotin-

AGAGKRREI LSRRPSYRK purchased from NeoMPS). The anount

orfh Of JéP%POr%ﬂ@%ﬁf@%ﬁﬁ%@@@ﬂ;@%ﬁé’% quegfln%:nlgh udm{%ya 58 N & imited to,
phh&’pdithermmtlé appr(mohesbmdiyrn(n(fﬂﬁﬁi:rﬁ&ntldﬁibrdabm (Ebsé)iample based on

B opose R tan o, e e T e s i i, ome con

Cld‘ékigﬁ) ot propdse @hérfdtadripedtic Sfapits Qliat, th exdm;ﬂﬁ-,l%ﬁaw@ﬁemmmyms of

St G S s it T QSR 1o & TPRUAY PR fo rigger GTP

( Eta%)olysrs O WouRS préfeRbB debip@ a 5&np3\dnhﬁBE$a9 Ehpabl6 of Qega&tmg GTP
1 mMdjthiothreitol (Dg)l’g:&l'é and 0.001 % T

zdlyd“PllVé‘SIHf A RHAE LR B eI AR, rpsting LR Bigralyse §f Wi type, non-

M i\ih8E RS rbfé&"(ués‘éﬂpe%ﬁﬁtnwr@det&hsel&w AL whE oL NuRRYR S vanety of

term nate addi tion of the Eu3+ cryptate-conju at ed

pwa&%ﬁ&rﬁ@é(ﬁ%ca@ﬁmrbdworefemoséran@gwst% 63 bg Agvalgrel wing the
M;iR@kAsdh %&hé&oﬁéraﬁ ‘10 -I{HE%efr'(ﬁ‘ﬁ* h9%@§@t6f3§ch@é" REs rdMdins. In an

potassi umfl uoride stops reacti on. The detection

s timmupetherppautie ﬁm@cwhg&@ﬁ Fi$ muationt (pegthervinations aftnopitierp 73-78)

X

ey o 31 biciiof W LRRAGH bORRRl 1SRRG A, SHAERE G immune

f apspphﬁ@ ageins niay neliSéhﬁg @kpresskis myQtadiR asie fembipptions Of R, mutations

gt $98 'amfl%? {l)lb? Gs f X Qai$%1%§'%l t:;m?RgseérS{éﬁl' oqrabe}&t}dg or nucleic

are was i hour ‘at - Foom
belfcrdreacm ths $amewrt be me@ Iasat '@rgeemdiesay{ tba&eh)aéy Mdvel sorall 2nolecule or

§p%%df%§5h%r}\§ ae:jpgg 1%%d tg Iﬁl ‘ﬁt;] ?nges%l?]%oréﬁbwg'gg/tQPe ]?as protein in a
andmbiell gfor eqainple. Rkﬁ"ﬁﬁed\f@ﬁecdeﬁ' €t embodimdnd fre desceibell HoGby.
nm respe tively.. The F readout is th ratio
em ssi é@@xﬂm% gt RIFRCRS MBI &4l %‘e%rﬁ’ & pﬁ%‘lté"yﬁ‘“‘c or
t hh&apeati¢ adche iondeppRHRAtan@f hétBod@R ds@ril the same to protect an animal
characteristics of the nedia.at the excitation
waf’%‘l"%‘r?g‘fal’?ceriiéﬁ‘e VRSN GOPIPPH U Baﬁ‘smdt‘@%i‘n igHt GoraRyising one or

Wahére GhmbdoéRid paftioddoMMsi campRERE BYED6 nTlhﬂloﬁQﬁMB&ljﬁcrem (or one
were added I n the kinase reaction mxture by 1
di 97 BRI FMI08CTHS PATERNS|Of @ B2 eRPRRIS BB MR o8] %9%%410,9& nt4 75,77 or
difgytdIQR &ral E8mPinhforLRAR oRR} fhmlukd }%Eﬁlb poitload 8f REOBRRrising other
The ' results indicated that the MNKI to M\K2a activity
r JAytatons, T ip pInkipation Yidthes HaBunageersFeleyant & the umgr tebé treated or
abpienttd: rhkQadciddor a_d?ﬂ)ogﬂgﬁ"&'rp dRo %clﬁd&eanpd}ﬁéﬁ{%ompnsmg one or
invention are thus believed to generally exhrbit an
IVNIR@re a@munégenic\phitiohs pERas: campriging @ny of the combinatfops of Ras mutations
|

5 o LR AR TSRl Moo
wi liehtreatedNbrt prevented| S8 phaglacéeglhcktlbrt wwicepiablSveneln ibledeiiszering such
GSTflggnk %’10‘ udmrgih%%yp &Juvgrlltn cl:‘ggrsérlrjc{ R é}‘? )ée ﬁlg?:%ge gd in the
C otaneine 6xtdoh1ptmmbrb3ln ancgpi'hfefred emIaIdument ol vaimnle Rezygmbased vehicle,

T gr]il %lggdp Bcing?cf wﬁo %?l&alogRE@ue;@aﬁésg%eﬁllc%g lE)f:e %r%%ﬂi%g ina con\(posmon for
( bircatrhdny bf dily @acei/bodting RhsyE 16yihutdlichs Ar@-ridtationlaepdstion38) 74, 75, 77

ot L5 st o ALt o T RN BRPmarerer BHD BHGY sl a one

(Serl 33) antibody (G sUS, Bedford, MA), and

Strept XLent (C sUS). Buffer conponents included HEPES
(Bi oWhi tt aker/ Canbrex, Wal kersville, MD) manganese

chl oride, bovine serum al bum n (BSA), adenosi ne

tri phosphat e, d| t h| ot hr ei toI - pot aSSI um fl uor| de and

SR AN N ~ s



Assays were perfornmed in white 1536-wel | plates
(Nunc). [0067] FLT-3 inhibitory activity was

walzwenssssed usi ng reconbi nant cytopl asm ¢ donakar/($00 TH@3711
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aci ds 564-958) human FLT-31ith a C-term nal histidine
tag, expressed in insect cells and activated in vitro
by aut ophosphoryl ation (Invitrogen, Carlsbad, CA).
Reagents for the honbgeneous tinme-resolved
fluorescence assay included biotinylated poly (GI u,
Ala, Tyr) peptide (Sigma-Aldrich, St. Louis,

SRR L G PS5} &%ee@%%%%g’f (i of

Beatfetyr of, caM%)s whigh frey nmdmlp @H emicers |bearingd@asl EFEREStions (or a mutation

(Bi oW t taker / VAl kersvil | |
ct BPItat P gk Gt G S Y ARALTE copBinaionssel T GRaip fesorived
(B&é‘)l) a@iﬁﬁlﬁﬁb nethérr Rﬁlh astjgemy end/éTther eintdti aitiBémi éroimmunogenic

Tr| rfE E § edl am netetraacetic acid (EDTA),

‘8‘?5 TR Ican Pe ke BISEEFeIS YIRS HIch, St. Loui s,
l\/@)merézs&ay,sqa@sre perfor med in black 384-well plates
( Cor ni ng- Cost ar Mhk2 Met hods: 0 Vh Test
conpouhsPREYE Sethp Aresgniginyentien ng‘ %@% Dwi@toe}*es‘@ﬁe indicated,
f borbntfRRIC @dthhighdsORf @bledllart Biokozy Ghéluding UfetGbihdik Otedihiques),
concentrated ATP/ CREB substrate in assay buffer (50

nfqueipelaey. seil biogpgy pbiochemstyninicieic acidyghegnistny; aidqimsmynglogy, which
0o R5%e1BRMYwn % ﬂﬁbseo{kﬂie}aeinctﬁmurﬂi‘{ch RERhighRESBrs lé?ﬁﬁlﬁ&i fully in the

solution was then conbined with n. enzyne in

witeragure,Fjugh jas, d%ﬁé@fﬁtqf Frexmedogyf Vpb d@énﬁsthm eealy @@s n @lold Spring
Cﬁ'z:n%opgﬁﬁdr%lhy Press g‘ybé})]_%zol okl B8 W?&@tse o etzdp eds.,
DMSO. The kinase react’i on s carried out for thirty
mAGdeac BresB 980 Mexkpdsciniyees! genggent & Iqbpraiery eqensy ”ﬁanual Rose et
def €8diy @ gnp%%lf g; t%gorﬁb/llykﬁgg' 19‘,‘6—' Tr¥edS §acMch§gmycgs 16bu Cycle

BSA) ~wer as wor ki'ng sol ut | ‘ons contal ni ng
nghdrCelbBicdery, Riiegle e{ dlotedss8)Cobst Sprimgi Hq:bmﬁpﬂbomtDREBress (1997); The
a t /

PP SRR, Gy ool Touen oBM 680l Sl Labortory
f Ptess Qwém@ha/vafsasvreﬁasmmyats tG@omij»emgctsh Protein Synthesis, and

C e el #0 Glb SPRad B Tl Mgt §Op; Moiecuar

U$Jld’h@zga A Diibordrb® Blaops, @b@ﬂmddain (@@ﬁbmbb&p@nsmw) and Molecular

go &&%@%h Pa(}‘mﬁg m‘g‘l.rézr [eg gggrfoékmyg Sl%ussgerl] 2001), (jointly

cedmfadrtdaeﬂa@ra@ saﬁbxablt’y Clirkat B;d;zocalslﬁ)@%éah@@mgwm Ausubel
flng]s conc gtratl prior to dilution into reactio

edfp d OR{ 1?%5&&91%??%@%? 202k SR 116 Wemse Chain

h@Udicrioh, hsd@creh alls. 294> Hdmo@smyutasf(im) URBbodMs, A Laboratory
HEPES, %P 7.6, 0.2 mM Na3vo4, 10 nM

CiMerti ol Biging Harbank wbRaians. Yoy Harkcieriivs auj Lavg (1899) Using

f 'AH%od%ngeE&lfo%tb@nﬁlaQJal (tojfd'2 Sgg aFﬂeT L%borl’tof‘y Wsm Cold Spring
bi oti nyl ated poly

Ditor, TN (piaths éefpré%dctq bﬁemoaSu rféarlﬂafs argd Lalm_’)’ (Beamage et al. eds,
t%%b%m%&izf erND&&E ﬁﬁ{d%i%@@‘g\/ﬁ%np&%% &%‘@é M., RBE York, 2000);

I otin-poly
d€agues ond Q@tllmLT@ftcoa)gonHeu zcs&tuzrtceavf Refisops, g/ Kdaassen, ed., 6th

L et Y o T A . I (LD

f dlenemEDéfnitions n t he dark at 2 5 0C, tinme-resolved
fluoresc asur ed.d n j,ct V., (Perkin.
El o - CUBTY R AT (S A ST S S S ABifd: can refr
exd Slﬁmﬁoarm thdahueleieticid Sdduents ioff ghedray ehabi enﬁdleaacld obtained or

g[bm)l dﬁe gd gﬁagr‘ giﬁgaﬁﬁﬁqugg%"%g)a(n%ﬁtg@rln% asnémo 0 hcid sequence of

condi tions, staurosporine inhibited FLT-3 with an | C50
value of 0.5 nM EXAMPLES:. [0070] Exanple 1

Synt hesi s of am no purine derivatives: [0071]
Compounds of fornmula | can b e synthesized by nmeans of
conventional organic




synthesi s executable by those skilled in the art. The
illustration of exanples, but not the limtation, of

wa e7/438shesi s of conpounds of forrmula | is der@i/us0oi/063711
Schenme 1, herein below [00¥2] Schenme 1 : CI N C THF,
-78 0OCci NNHNNNHt1-il1l RR H1-2 R2 [0073]
Conpounds of fornmula | can b e synthesized in four
steps fromcomercially avail abl e
2,4-dichloro-5-nitropyrimdine (Scheme 1). Initia
N-aryl ation of a prinary amne (R2-NH2) with
( tﬂ)%epllglc ?ﬁr}{)t(e)l%%r %ggfzf}d e nkgtlerregcé | t%%\sll}cl)ungt?ogaa\%’%n P)ér%lcular rPoks)mon of the
r emdleicyacﬂesp@reacteemi ahynd‘ zlcacsiequdsme nﬁRﬁtga’aapbhylescﬁhﬁi by reference to the
pr edom nant re i oL soner é t % H h ref
s(TBEM AT RH*A P‘Esﬁlémc‘i'“ﬂ‘ﬂ? "r"é “_“L“ ;‘E}O |‘§°‘Fﬁrra{“ gpeh references can
f ;b?@&%dd?ﬁgdhi@%tﬂ% (elcgI Z'ef&fefnge @ “PdoNEEY gﬁ‘l‘ﬁoﬁiﬁon( R~ MHEY6 t @an all be
affo n 0 nitro reduction to rov

s 1used togpetio Bosodar e e mihicear SRy EPige ﬂd7e6 of Ras

al gl ehyy al@udl infPadi® réfdue(Gluthnrite) [a0 Qas‘iﬁonAl’Kﬂvﬂ@%«l@ mutation is being

compounds of fornula | can be syntheS|zed usi ng

sidsiarihed mephsrithriclsic asides aprnossid searsnes)- Procedure A:

Producty dccboktadde with the present invention, an isolated nucleic a01d molecule is a

2- Chl oro- N-cycl opro nltropyr|n1d|n 4- am

[ G’GV]G{F apil 1119%:@}11@ th(aggasnl?e@p removg é’qon) itg)matural milieu (1 e., that has been
10 O’Sﬁbj@ét(:tblhg Qi %aﬂipﬁfaﬁ&?r it?h&hﬁ? rﬂllﬁeu4tgqelrgg—th9fgeﬂ_dﬂ'fe 8t clirdBosome in

C was ad
N-vetti¢hs dhsr w}qletahryll mﬁieﬁée ah doeld?lmat(ues yyosuch,] "igoleted") does not
of t r
SieC AP gEit JUGEPBE AR HoRHBR b s, b
t endieatestthat dheomelewdd daee doff ineludmanaeidira gaanme of athentird phwomosome in

A . | | o i . .
LN s e LSRN A8, R RLEIE AL it i
15 Etrmwutae)saImQQ) hltrerypofowdctbéa:: 8ci@ mgol¢Bles, sneblas a7 WBpryodf nucleic acid

2GR PRI R € Rt o AR P B b inctuce

( ]geﬁé -Ari\ﬁ%el@}edlrmplémmcﬁd- NBle(:ﬁle (thdi mﬂbm a2ger§e| is atohyl fragment of a
pyalnldlne 4, 5-1ri Lh

R0 e g sy Sl el e SoF BB Tggomge gesvlatory
SQegibﬁsod%s&fat& Witlgthe Gefl meﬁd) addltl&laﬁgen)es €Hat are naturally found on the
2-chloro cyc l-5-nitr, i n-4- a

| opr op pyr.
20 { gige GO e daciop 248 Hﬁlef%faa al§orne uﬂi aépe@z]f tegf nucleic
Ofacidrs'e Ryd Rk aEny @b AWRAS' Byd/Or théd3'End &f the Ba¥Rénce)ladditional nucleic
2-t hi ophene et hyl ami ne, _ The reaction m xture

vva3§1d§t‘f1?’tr &y ng n‘?rﬁ’é’r’rY ke ey spgeafiedopucigic aeid sgauence i nafure (ie.,
-l_*'[‘E:te‘f‘@l§go%§j Q&ﬂlen Bs)S Oisb‘lﬁﬂe@ Mu8ticlacfl Solecite CalRlude Iﬁ@% RNA (e.g.,

tech. 8 .) of sodium hydrosulfite and

g [PEYA penvﬁmses@aeny P RNAH;-85 69NA SRNAGn Ao the phrase

25 10'naaelefacm%a@cwsplﬁ§£ﬁ§i !ref@i@qottﬂ@ pmsagap 5&1&@%@%&5&% and the
orously at roomtenperature or . he m xture

rage |"nucdcic wrid se@ned” primaElyDsefers nid thagmn@mfmuc@ptldes on the

Sq{ucleﬁr olgéﬁfe it 930 4e§¥z§{ bevﬁg ﬁiﬁér&q 9%%9 MY Wi respect
B e ity v

the Solvent  was’ I env I'n vacuo o pro
crtadaucleic acid molecule, or a nucleic acid sequence, being capable of encoding a protein

N4- clopr t hi ophen-2-yl)ethyl)pyrimdine-2
,4?@¥ mn°n$8¥°?iz§§°m 0079] Procedure C Internedi ate

30 4 (1-4)The ntiniyund sipe 0Py InuBleicpacid dholeeule K Yhe Pdededt invention is a size

sufficient to form a probe or oligonucleotide primer that is capable of forming a stable

hybrid (e.g., under moderate, high or very high stringency conditions) with the

complementary sequence of a nucleic acid molecule of the present invention, or of a size



(thi ophen-2-yl)ethyl)-9 H purin-2-am ne. [0080] To a
solution of 0.032 g (0.12 nmmol, 1.0 eq.) of

WONhOTYE3REPr opyl - N2- ( 2- PCT/US2007/063711
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(t hi ophen-2-yl)ethyl)pyrinmdine-2,4,5-triam ne (1-3)
in 5 n of DVA was added 0.05 nL (0.38 mmol, 3.2 eq.)
of 4-pyridi necarboxal dehyde. The m xture was stirred
at 140 OC for 16 h and the solvent was renoved in
vacuo. The residue was purified by flash

chromat ography (EtOAc) to afford 0.015 g (0.04 mol ,

3% 1Cl%Ilt ht n&%&ie z§ﬁr %ﬁ?ﬂé:afitdhsleglbeﬁ(éenfhgt_ @ﬁrgeé taﬁyaln) i_rrgnunogenic epitope, is
l—I-spﬁﬁmemt for wgei in @rqducidy amsntiboygye bt swigerobinding @Q@Blt] or has a biological
ahLnakl v f
SoRPa st fOTRPEPER Cle. SOOI rhed B i 4 Bt o
2 fhgniet hhepead- Bsrsuth, mlwmenfdhmmo(é&etwdrmo]k):ﬂe repdodinigrsgclaa protein
heS| |nv | vin roduc

D38 b R P B Rt AiedipBSHdBn e Bhs3imofiey, oy idgptin petween

oftheanmelm&ly xﬁnﬂbdm(ﬁe élRQeNrﬁémmdrh sequence as well as upon hybridization
gechloro 5- nltrog rimdine prov %ff é Th
s&B‘? ons peIRT&F-B o TR S ﬁopsengr%%pa ofnani ?6%6‘5@“"“) €
1rininhal glléle bSa ?gm%ie atie@ ndl&uletBat ds G%EQE ap l@blhgd]ﬁcleotlde primer or as a
i nternedi ate y reaction with an, a e
2 Probags frecaby ﬂ&ﬂeﬁ% ﬂgeﬁt. Igetoralpytel migleptdes dp wg'dlf 5@3 nucleic acid
I 9afldcRE aRfG A ribh Mid A 1cafaBbI e 5 (b8 BaBestif %nﬁflﬁﬁﬂé@ﬁ&e AT-rich.
of BINAP, Pd2(dba)3 and f-BuONa at 160 OC. T
i (Thgestip oi BRitopthes tham [2eRractisel limist on e meximehsizef agpucleic acid
t BoI&uRIJTaR lg_?es@ﬁt iRARON Rl fhaOthe B&Hiewh&d lnole%ule eaﬂnkﬁa*e 4 fequence
procedures Schene 2 : J é
praifisigptta bguse@l@@@nytof e(e]_nt@)hments of the 1nvent10n escribed herein.
2- Chl on
THE | 0684 qlt_gf g\}{:llé??/ %étxélingg)'lég bt %ecBr ﬂﬁ\rfre]:}rlolfgn cﬁﬁﬂ@yro[}%oed using
ofrecembiviantr ENY dedhypology (pizt rmb;merm cihaing reaetiane (P(qR)lymplrﬁcatlon
ed; I

So?ogﬁg?)%ﬁ \(/:\%%l'l:lca\t’f@sﬁntﬂ%gs oﬁteg n%{:lg{c ﬁf!f‘ﬁ%gr@lgg%ﬁm agér qgtgrr%l nucleic
t anidemalearies frak hdiBollhgues 'Iihﬁeofearctudmg, ivutx hotr Bmteds to, natural allelic

];_Id’lﬁazgl{_segffdt %‘%’_ﬁg?ﬁlcalglglacg IZno uqes in n%l'%gl npcl eot1 et 8 plave t\)’geﬁ r}nserted

pr@leted,alﬁstﬁutgd (aﬁ&’oﬂmhned%%lclﬂf mﬁnner that such modlﬁcatlons provide the

(F:’p% gl? 8ctge g, fl’%yl %gﬁll(g]te %f4 @% %I)’lrtia{i]gn 60121_ 1@5 an[lig(()) §c51;|1 sequence as
2-di33hREDheDeif) hyI 8- (pyridin-4-yl)-9 Hpurine.[0086] To
a sol ution of

5 ohl oforRsty MsfeiamaPRDEse & b adused psingsg mpmbyRs methods

mkn@% 2/ thyde\skitle Ol Bt \(&es, f%ﬂ&@dlpﬁc SarfithrboK &5l nm&lecullr Gloning: A
of 4- r|d|ne car boxal dehyde. The m xture

gratont Mengploeold Siprigg Harbor g Ws@t@?%‘))mgorawa@w@d nyleic acid

c qgéle&&s @R %btrﬁdﬂi’ﬁédaﬁshﬂgea Iagkt] RE 1&RhMER in¥ading, BB \HBE limited to,
in vacuo. The residue was purified bx preparative HPLC

t slasipmuirgenesy tgchnpups gpgrecombmgnt JpNA techniques, such as site-directed

2- rﬁﬁ%@ﬁ&ls cl?e'ﬁhé‘all frgatﬁanWdf ghﬂcléc Xéla m%l l@lt’(g 1nﬂ§ce(nlfut§t)ons restriction
Procedure : I'nter medr at

[ G03g8he Tlgavags of @t m&mcbﬁmecfragglereto hg@lonmﬂ nuCklco a@q f)agmﬁnts PCR

L

prdf mﬁgqnualm)ti@ n(xiﬁlzvret‘slkﬁm1 ligvidnmﬁmdxtbgc g@mgo (tild1 6 orixtote, of nucleic

Poa%(id%la f) mbmag(%ng?h ereof. ]le cic & ac19 rgoq?cu?e E ‘gj{\ag“es can be

Trselectedacﬁbmm niktateusfemodified uh)qlaclaelds by sabemmg/vﬁ)rehe function of the
¢ diBEP SPRe? by Do gy ote oy PR R MR a e e s

flltered and the filtrate was concentrated in vacuo.
The resulting residue was purified by preparative HPLC
to provide 1-4. [0089] Non-comercially avail abl e
pyri m di ne carboxal dehydes can be synthesized by nmeans
of conventlonal organlc synt hesi s executabl e by those

' g,




illustration of exanples, but not the limtation, of
the synthesis of pyrimdine carboxal dehydes is

woledoaits®ss i n procedures G K. [0090] Procedure @QCT/US2007/063711

Internediate 7 (1-7) - Pyriam di ne-4-carboxal dehyde.

1-7 [0091] To a solution of 1.0 g (10 mmol, 1.0 eq.)

of 4-methylpyrimdine in 10 nL of />-di oxane was added

1.2 g (10 mol, 1.0 eqg.) of sel eniumdioxide. The

resulting m xture was heated at 100 OC for 5 h and

then cooled to roomtenperature. After adding an

addi ti f i . :

di oxi dg‘ﬂ . gmr%%gg?e(éoge xtﬂuﬂlr)tée vl\ﬁg %grei ldafh %heg@e g@l?ho}’ypwauy
a réngeg inevizelfrdm abolin@ notlkdtides to/merabmindnbdtrmclemahs in length. Such a

TR B Sl o 8 R LB BTkiC B eauiRce, i, p fpmple by
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arhglbﬁdiﬁné td duchtagerascleioncia @quﬁfl(&duﬂdﬁr seingent hybkidization conditions.
ngfﬁ dar%.br wn oi | vvargqﬂau g d in 200 nL of
YRYHE gt on £paitiqny bave peen deseried i defgilaboxe-y ent  was
r enov GHCRrprMﬁ:@sUﬂe taRo abéleit dcid.sdqu@néed; Athisigh PCR %%)neﬂfare typically
Blgénjugllpgtg{ggaggg y&)ﬁgl%t gqng%gglaélé:frg)u ziggl;rgleggeoc ain reac’uons PCR
pﬁﬂieﬁ%}d'h Bﬂxcﬂidﬂ@n probay &ﬁwdddg by develld tal?d/bx@aweatlby thosM)f skill
M. 1-8 [0093] A solution of 5

ofin dlilerr%‘i‘ hyiteo PIRHERCE dnRTRRtoR yfrom dhe gafg%trﬁqq@neﬁ rrLS‘F4{°r example,

m@ﬁlnbro%k@ta@%)pnPWGIde'e@alak&}ﬁWde di met hyl acetal was
heated at 100 OC f Met hanol was renoved in

vacuo ﬁataamsmmslwrtmrmdﬁ OéisyntheAc Sutleiciapids Gpually RNA putmlso DNA)
MDkote fr%’nqgnd)omged %QHBM%HM%%iCda?ld ﬁb&é@%y%ﬁd@%ﬁf)ielr ability to

was a to a solution of
g@smh th Aeprefiterinined (spagifio ftargett wolecaip ewithe dight pifigity and spemﬁcny

F éﬂ'ﬁl‘le%]as\é\@tﬁe addad el E&eﬂBg%{a? HERGE 1af® Gre Vahable &%f\s&lmmatmg

ting mxture was stirre room t enperat ur
4 ®etween Gomapomndst withevenagndll dlffgplmﬁs tncstrpctom de 2.5 ¢

((jﬂ-rsreﬁrﬁy Aalge@rf %nfﬁ(@;ﬂl?o o%cr:lgg%' 6 1n$cQ1v§t VI}X ggne silencing,

| néreredr&BNAL mteBfefchedd)(RNAI). See, for example Fire et al., Nature 391 806-811

2D b 8 S3T HRR FRN o B09n A s wen

Cc ah Roxapsighicitetidh astirphgicaidagenOds &3)lulanprdéesseh. to spScifiautly suppress

3.2 eq.) .of 3M HC . was heated at 48 OC fao h ...Th )
> 158 SISO PO SeBERE COBAPHUR0 B V8. 10 STencing of
dithdtaf@dt Yénkloc&lds ponGhe Eég@%anonTbﬁnme@u&odb&ys%ndA@ﬁ) RNA by the
neutralized w.th gla;grct) and t hen extract.ed wtﬂg&(ﬁc
310% agnaly spmetiipes thigngl RNA 2t Lden f‘a igestighs r Eheghigegtipn results
gm’g S&Qc@lgg éﬁal'ﬂ @relséﬂogg%m td’ EJ'E\Y&&UUE\S foRGHSsY B IeRGY |(61'951ze) although
nmo

arﬂlqi%ﬁyiﬁr iSie anay e s d%rg%s?é(r Bsky &hgse short RNApsnegiey (shprt interfering

SQiNAJ or £1ﬁ§h%§]meﬁfa€hctﬁg HERadation (I)frgo%ﬂ%géhﬂ RNA fn@s'sﬂ%l and transcripts,
- Met hyl am nopyr di ne-4- car boxal deﬁé\ge di me

acmﬁsebly via @n| vpuqd@ag@lcgmpl@n eAlled the RNA- mueﬁéom%nqn&) complex

S B8 AL b, s e

wagiring dneictiens.] OIOWnE dhe JIBNA mtmﬁmarmlﬂl wa substrato,/ b MRNA is

[ t d

o5 Sor Bl oyl B annes ok ot Skel ol Qs orif ype of
wasechaitianl agpedrs go bel isefirind the brghnfsqxs)m uﬂn‘mmtgwtal glﬁ@nom trgnsposon
Hd '-Theanﬁfs%tﬂ ;gx\gas esﬁt rr{éf 0,.I 1 Qh XPress g 0 genes.
sl UP &N r S PhE RISARE ded 8%“% | "rﬁpf%s ‘r‘Hl RIS
etRMnDActivAp hadbked. so%edmmémwm/\ﬁsmhaaieed h@natc&lki; ad vertebrates
1B afer rganYEr O U SR8 T AE G Jonf PP, Sehutz t
2- et hyl am nopyri m di ne- 4- car boxal dehyde di net hyl

acetal (lI- 10) as a dark brown oil




whi ch was used in the next step w thout further
purification [0098] Procedure K Internediate 1 1

wd 4001/133835 2- Met hyl am nopyri m di ne-4- car boxal detmyus2007/063711
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[ 0099] 2- Met hyl am nopyri m ds ne- 4- car boxal dehyde (1-11)
was synthesized in a simlar manner to

2-am nopyri m di ne- 4- car boxal dehyde (1-9, procedure 1).
Reacti on of crude

2- met hyl am nopyri m di ne- 4- car boxal dehyde di net hyl
acetal (1-10) from procedure J provided 1.7 g (30%

frp m,,?qj ;ég% { 1 SRAT @60 @%ﬁyd R tgﬁe)ze %fhirz 13(6):532-40 (2006);

nEth n1d|ne 4-carboxal de
brC@ereFGampln [ QOQIOOMI@IMS olnfds oF): 176)7r 7ﬁJ|(&0(]5) ( qule Z[heﬂl))genology

CBYTpL ORS00 0, IR, Bl B i

of39Hn8(l6>&1r11(|1Q98),bGtthmet alt, Hﬁzt&mrﬂlﬂad3(la4&4 ((ZDOZ)hé}lthn et al J. Virol.
SYRt [ unds

YRR Gt & Gt 85, s R R Lo B 8ol ctal,
[ 0@*17@']7}3: FA3634dh1(2004); Lednamickt ﬁ[ ﬂ.I’;rbﬂ79.264r?-1|654 (2005); and Yokota, et
9- ropyl - - oxyphenyl ) - Nmet hyl -

8-3%(?&1{1334{' 9{)\%@ @E‘?}ﬂr i n-2-amne. [00102] To a

30| ut : Amb@ﬁyrﬂe i afi BN}Ose@ﬁ@nﬁﬂiﬁhs able 1 pefforn gif)logljr:al cataly31s (e.g., by
- opr o hoxy y in

be% ing 05 f%%cqvgkfﬂ{rﬁ TESRAT L %@l%ﬁarlﬁfcg pRvaes AEE) r}"ﬁe%e RNA

Niol@hlePiat ARSH AN ESInAn DD ﬁéia DRAA bRl anfl GnaRfivate Rby cl
nmet hyl el odfde %ollomed% e tard (0. 48 rriymalrl 40 eq ; yceavmg

s dhi Rinsnhpdiesiss haekbonpat arS@a@fl? B¥iing sitey Suchypucleig wc#b@%%@genfs can

r %e Mtfoande rm% Hss% céleror 1i&ubs and Th& %80t @B eXPréskidh AndBSfunction of
filtered, and the filtrate was concentrated in vacuo.

P@N@WQ%&&W%W%W the resul ting residue by

sem pr ﬁ@&{nﬁ% ‘& t#é”k&eﬁ’tiJnO I dl%@oﬂtrlgan'frgluélé% @cupfmolecule comprises a
9-cycl opropy 3- met hokyphen

srf(qgmbinanmveatoy Ial)d 9 nitlgiararid- szq@m:m@f infeqBtL 03] req@urpeAnhestor is an
Bé%e%l £, aM}fc'ia?l %%odu%%cg) d;mé eﬁc %(!ld 'ﬂe@u@nrhétr@s e(% As,a tool for

tltue t7is InC rpora pOSItIOﬂ (0]
pyllalnd]Uhang B mycleit-ati) sequeanae o€ cb(ym #Itelsfoz edrodmmg sicha nucleic acid

gg%;f%gc%rueng%gh? c(egg I:}félﬁéécgylgmla Véa(r‘t’ﬁeg etrefgre glt%blte {“or ilsellg cloning,
vvcsecmesqmg, Imﬂorzmlmbrwse ngnipulatesihe ascldle acid E@ﬁl&t&é]of Sadie®uch as by

HMVDS, 1- 1 0Q
o SHRPSEG AT e g it 368 iebe B AhEES o e bRERg to form o
t hﬁ:oﬁthfnﬁﬂ&;ﬁln Ruch) alvectol 6fpfalty colitdins heterdBgodafiOleili 4vfH §eQuences,

Schene 4 00106] Sc :

i 1% ést‘}“ﬁlﬂc 1d5pq mﬂra&re “BUEa“H%'fY %’H‘Iéjli}dﬂ*’]r‘n‘?‘tté? Pesieic gid sequence
t h& b8 YInbé ot FeldferedO BN SheOTectod @ag)ARE rcahtai‘no[regmhtarylmib&lc acid
and 1-16 is detailed in Qrocedures M N. ?

PEUSHIES R ProBraters; yntraas att@ eg) ons) 'Eblﬁ]} |are natural y found adjacent to

Anheic 4eid! HOBQIMS O Y eApTedRRY) mgentlon or which are useful for expression of the
met hyl - 9H puri n- 8 I)plcollnate [ 00109]

T
s upleis @fid nabgculys of e present ipygption {digcussgd yn deta?ll below). The vector can
8 %nﬁ&ll@fﬁ BVD'NQM @ﬁhe‘f' pY(h(Zi ohtt ()x4eukaryot1c and t}}ncallzsls a plasmld The

fl uorophenyl) - purin-2-am ne
nivegspr @tnchq Iaﬁatam@d ma@ﬁxtr%hmmrmheiﬁ@wmia@ gackipigsmigd Ohrg can be

(
homfta Ao ot Hbrichomng X o Kebqrihedl lginion 18 gl e 195 pant)
THde \eoliratviertes ca.neneelamenmle@d withinyabosd celh dbr tunderroggaih tcomdjtions, the

(%?aﬂilﬂfﬂex anB} bd fdlelgg? ol d\];ulzlggggm%P P‘%n&a&g%r 29 d‘p %‘t%ecule of the present

r eneutgored The Iﬁiegr{n&ﬂ) hin€lpic Prealc mdlstbﬂe Ndan Be (mide:rt chi:ﬁncﬁsbmiﬁ promoter

- (4-(2-(4-Fl uorophen Ian1no

HSORTIE WG B 7 RESa R ShFL Yrobten p cpppbipation of severa
solution of 30 ng (0.077 nmol, 1.0 eq.) of ethyl

4-(2-(4- fIuorophenylanino)-9-nethy|-9

H purin-8-yl)picolinate (1-15) in 3 nL of ethanol was



added 58 ng (1.5 mml, 20 eq.) of sodi um borohydri de.
The m xture was stirred at roomtenperature for 16 h .

wOote7usseat i | es were renoved in vacuo and the rESUUS$200M063711
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residue was purified by seps-preparative HPLC to
afford 0.9 ng (3% of (4-(2-(4-

f1 uor ophenyl am no) - 9- net hyl -

H purin-8-yl)pyridine-2-yl)nmethanol (1-16). [00112]
Compounds of fornula I, type 1-4 that incorporate R2
as hydrogen can be synthesized by incorporation of

| )

SRR G R PRS0l R Gy e
aflnito rtikschieri@omSc Mereeorbfinarft @St tﬁ?ﬂ:blemt iventjo@@dd ddntain at least
The i1l yﬁ]r ag on of an exanple, but not the
I |°ﬁf§eé?ca f GFt he synthesi s of conpounds of the
gener aln bag mmbailﬂneﬂIB al Igcabeimnt @ectomuged oia ed gcombinant nucleic acid

5 d Q. Product 18
Nmeleciects, b RSO FeRlion, i 6 Frosespioh Vedtih s pisedy beggipy e phrase
[ Oggﬁf]slgﬁ\v&iﬁiruish@éu @ﬁrﬂﬁto&}v(eﬁt@r thatig®iitablk. fOr ®Adyctiof of an encoded
I e (0] - A= . . . .
{ IRSPEHgn giPyeleh pgw%%)h 18 1Ry smodimerd Prleicifidhigquence encoding

( khel produt & Be gﬂ)ro@lfce(ﬂmiﬁ hiscple@ iatdl el ﬂa‘éoﬁﬂxﬂaﬁ éecfﬂr- ©f produce a
TFA was stirre roomterrperaturefor 4

pd?‘tOI“E?H‘aB’f nuglejqy acick melequls. |Mcnucleiracid seAvench é“‘:t"é%‘& Ithe; Hﬁ@'em to be
ukb&is rﬂ@éﬁb’d tS ke’ VRebr ah of ASHLL BAPEFMINES kS (R nucleic acid

a ditional 1 . The volatiles were renpved in vacuo

arfequenss tp é@u&uﬁy preupices i thy vesdarithap eeable the trorscripsion apg) translation

P ro@YHeqﬁchm %cﬁge(fugét@wﬂlfm fife (e%ombmant host cell.

fluorop Ngyrldln 4-yl')-9 Hpurin-2-am ne

(1-18) ! ln erw@nynb me@tomw@pmbmantyvea\pameébn@ rgermdRang perleic acid

a S C t I

T BAIRSoC B Bl OBRTNT Rl MhelthR \2a8L TR UG AR e phrase

ar'targeling vedtdrliistused toaefento aceetapthetss ujsdtto dediver sparticular nucleic acid

! 'rr%l%c%i)e] 19&) %Eo&ﬂg 3¥18§t Q?ﬁ'x%he? n ﬁl%%#glg%pg@&eéde mta% be used to

t hieleR] i macxmaten elnteplaée masmiogamdss gﬂne fooportibm of a gere within the host cell

ST O G T R

artel kndo@a inntht huet, i @e digpees a@ud |"krn)ekl-ouﬂ"l veb@r.priacadi etsgect of this

sch s. [00118 npoun ener fornula 1-
D RBTiRiat f paToh 4 gD b HarE NPt S hett foleGid inserted
awadoltmeetoN@BQ Ehe[ih S thas sl namlawmgdqoérﬁ:e tHak AIH@onmtgb@rto a nucleic

N- Boc protected am noph wth an al
pras& SGRHENCE. of § targhieene ind gt ﬁ3 L S ReBE &Méwaygﬁse lzféfeleted or
13&t1({§€d)e|me @hcléx@%@%Lq@ﬁé@é’[ﬁh@vect&r%&aqg da_sli@ed to assoaate with

illustration of exanples, but not the limtation,
t Hbe d37aethesse sSush thainhe Aigst geneganeihe inset rmﬁYauad%) Il%mologous

det@nitattibs) We%? %ereﬁd&enIIQQérg&]geEJ 9Q81eHl GnfRtivated, attenuated (i.c.,
| nt er medi at'e 2 4- ( 2-

hdyiatbsegt H@samoe @ﬁé‘é ﬁachaigﬁ@us fangst 2¢_nje brigg snusaied aridglsted), opreplaced.

(04% TeQnfdthah 1&@&5) d ludes at 1 leic acid
hydr oxyg ga?(%nfrﬁr)at et IQI% i H#Oygylgllgcx%r?cse at/vzgzsmaae nglc cic acl
O m@echle(@f fhg prgsoit, 1m1engore@pgrat@;fely linked to one or more expression control

or ) 7 E I "

& Al RN T BT B0 ol Lot e
OChn‘kmg 4 Budieic aditlemolealst foom edprdssiom cmmol abqueneed(et®, « taiscription
; eCI?rB \;% rc?ectiu%n ea g} T ?.gralbsllgvl &gtxt{eoé?équur%rcg ina rlnaneng; su\l\ﬁalat the molecule
4-daid -bHBXp:DdES@édI \mlmﬁttfaﬁstydtmeB.yimafobm&ﬁmens(dﬂleeﬂ%ansfbbﬂe(t,honjugated or

was redi.ssol ved. i % VI V. TFA/ | ene chl ori nd
RGN R Sl P o opite] VB R BpRsS i Gontrol the
for 1 h . The sol vent was renoved in vacuo, and the

resi due was redissolved in nethylene chloride. The

organi ¢ solution was washed with sat. NaHCGO3, dried
(Na2SO4) and the solvent was renoved in vacuo to

prOVIde 95 g (0. 43 nnDI 9596 of

. o - . o ya ~ N\ F A/ A NSNS




followed by nitro reduction provides 1-22 (Schene 7).
[00124] Schenme 7 : H2 , Rapey NN n THF 1-21 1-22

wQ 801/28p35The il lustration of exanples, but notPdHes2007/063711
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[imtation, of the synthesks conpounds of genera
formula 1-22 is detailed in procedures QR [00126]
Procedure Q Internediate 22 (1-21) -

N- (4- Ni trobenzyl)acetam de. 1-21 [00127] To a solution
of 8.0 g (42 muol, 1.0 eq.) of

(4-ni trophenyl ) met hanani ne hydrochloride in 40 nL of

g‘;&rl{] %iog ”8\9\1,%& 181{ gger%@xq n’éﬂS %@%p@ﬂomg%lcgagjj ?rg?()rtg.gtfet{a}n(s:cﬁption

alkabrytebl sedlaenc?fhae thox¢ thatecontad tihdcriptich iaitiatian sochespemetenenhancer,

for 16 h and diluted wt of. et hyl ene .
chPEFPH 8‘.“?ﬁ?ées§)(’rrgsg?1‘fel§ce§'o ﬁ!‘l%%@ﬁ %%"W&%&%’“&F Fiqugngps include any
b tra i@ rijpticsh dmtrelgkeﬁMc&Bat) can'lftilﬁ:tﬁﬁ) |1négglbst\b?ﬂ; of erganied intd which the
vacuo,f o prov] de 0]
I\I-“?ci'?mmnf‘?tp W?W‘Fd’&og‘fcg}ﬁ(‘%ﬁ? bfl‘“troffﬁed[ 00128] Procedure
R | nt RedwRbirALE ndcleif Jacﬁ2ﬂ10}ecules of the present invention can also contain
N- 4- Am nobenzyl ) acet am de. 00129] To a sol ution of

1onab Feghidiery Seduenses, )S“‘a’f aj tnslpfion, ERSHIRANY SeRISRCE gEsins of
( lepzléatlo'nnariho&hé'fke% atoriiseqiRiced GHA€ Bre & oPhtily With th'?bni@wﬂﬁbmant cell.

of Raney Ni ckel he m xture was stirred under

ofln RYcIPBRpIME. & isermbivatheeleryle of thpresent fnventigqe lqﬂufétrigrt%ose that
VWag fntebtabldcidiol RE ALY Qel@%ﬁﬂoﬁa‘%&ﬁﬂe anRd cbﬁ'tﬁmﬁ’@&ré’i@@ 13k Qfe., signal
with 160 nL of THF. The solvent was rempved in vacuo
t Gegment nupdeigacid spqpentes)#ainable @pegpregsed\protgin to be secreted from the cell
am I d Y u .
G IRREK, HRARbER, uleblc el oA AP & MpRL Sbament tat i
c oatuesdly @ﬁsﬁm@dnmﬂr bpipeqisin & Ry Iemrcsgfrﬂoor gngdistendo@ys signal segment

r - 2

M%g%lbﬁ \A%t‘)&lﬁ&?{négf useg& tg%g%fntg% e&ﬁ_aé%orc@?% tcgl F}% ﬂr&%ﬁtolﬁv% ion. In
aran@thwrrealb@)mm@ﬁa)ryconmutanbmobdu«z Df tlm podsem -@Bnierocangpeises a leader
%6%%(%?'%@& xlpregﬁeg 8rote1 (}Tpllvergd g‘qoantl(]i mselzle({ ﬁltoztge membrane
| iofiat Bdst @el). cﬁ_ulthllsie lsadeit m{aerﬁcex:mmﬂelmlaeadﬁr gqueacalthat is naturally
];,r%%sglé%%p éméq:hé D egltP ?{%!ﬂlﬁ}gpl&@@ rgglg_se]%%{ ?%eq%énce capa% e J)f directing the
%ﬂblﬁdf;omem@hmyﬂfofgﬁtplmﬂﬁ%dhé ﬁﬁfmb&ile of 2&l1L- 2f4 [ 00134]

0 a sqlution o ) ool , 1.0 e .of
2-(3- n?\e‘f% fRe 3, fhy p(99e1§3§vqnﬂorﬁohwr%?t@3f%we rigused to refer to any
C e ddas, Wakh &ﬂ%@gcﬁo@s mcl&@&lm}ecu% @e.‘f—‘@-r}cdﬂfbinant nucleic acid
trieth%l am ne. A solution of 1. mmol, 1.0 eq.)
ofmalesuled neaa P gRsested ifted Ai ekl | nTlifb t?ml fraw&trﬁleﬁl%ecan be used

Chhterchdgeatis vatldnd e "R feblior” W BenWaich Steinh i€ Ghsell to AP to the
tenperature for 16 h . The reaction m xture was washed

wittFodyetion of uplgicagid mejeculss dataimicrokipk eelljasuchy ps beptqrpndyeast, or

) - mtIgtﬂans QkNENty \ﬁﬁéroslem\aeflamrhyy@ﬁly Oh@ Réhnd n@mmﬁhudoh'n% used to
residue was purified by flash chr omat ogr aphy to

prdgsoride ap  iphegitqdoctengardie, togdggac@isitom pf exgRrAve tiygleic acids by the
nﬁ{llg@[} flﬁg%xg&aéﬁ?t( ;1&%45) essgrqgi@ SJynEr{y%%g With The term "transfection.”
| -HBveNgr nmnheérleellwtrarpfqmatmm hag acquirédl 8§ onfomernirigwyhighecan refer to

LRt 2 A Perohy 0y BLoLIATRRSDELL cpecron, o

30 ofexpoplas §ﬁharefarartbcmaitle:ohﬁusiaﬁl the term "transfection” is preferably used with

regard to the introduction of exogenous nucleic acids into animal cells, and the term
"transfection" will be used herein to generally encompass transfection of animal cells, and

transformation of microbial cells or plant cells, to the extent that the terms pertain to the



mL of acetonitrile was added 0.4 nL (4.0 mmol, 2.0
eq.) of piperidine. The reaction m xture was stirred

warooraesidsex for 16 h . The reacti on m xture waspPel/Usuwet63711
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to cool to roomtenperature¢ filtered and the sol vent
renmoved in vacuo. The resulting residue was purified
by preparative TLC to provide 0.35 g (1.5 mmol, 75%
of |-(3- nitrophenethyl)piperidine (1-25).[00137]
Procedure U Internediate 26 (1-26) -
3-(2-(Piperidin-I-yl)ethyl)benzenam ne. [00138] To a

ls?\ktg%dlﬁn?t[br octf eQ(t)éetn% §EUG§G§C 1nt(L E%QB)T}%(’eng tﬁ%_nsfef:tloﬁ_ﬁgchmques

ophen I ne
wanechaldd buat arSOmmyImIEd Rartenpsfhhndmh partiele hembirdmentyidiffusior, active

d d . .. .
¢ Sp Ry oo B R P, P RERT o HtPE haadsermign nfetion
fmhﬂpm&@hmhhﬁmgh CBIlte(r) and t he sol vent was renpved

o AR e BT SR 5 idieting comtions e tnotapdarg gybridigsqm gqnditions
Canpéauitdsh ﬁﬁcleg@ B alol&hledl Gfelhised 1o %nmrsanﬂatnmbleﬁcl aRXmolecules.

e S S RO R TR I LT ODRIZE0S, (BSCTR touiar
hadioneg: WtaMﬂé@WaﬁhDUcﬂ’cﬁSpﬂngzﬁarbM Ldbe P&ﬁ@l u@tw oearﬁﬁrook et al,,
1-27 provides 1 [ 00140] Schene

[ G694 ) inagreerated Bséqueé?ncs hexsm lék'ér?ﬂ“@@’ (Swe%ﬁallmaages 9.31-9.62).

| itiakidtib® ForrRflael Becaﬁ:ﬁﬁié"'ﬁx_%'a%pﬁ)ﬁﬂﬂe W) 88didtio RA€ 'wakh conditions to
formula 1-26 is detailed m_pprocedures V-W [00142]
€

Pragliep ybridization permiigg yaying degreesyofjmismatch of nucleotides are disclosed,
! f&ﬂeanbfe%%&Ml&lPétQ?r 19@'4 ”/?n l%z%JiLQOWb67T§B4aNﬁaﬁlkHﬁl'e@Ql ibid.,

| -if mmrg@rewébh;ﬂferem‘e hmemabémrémtyu n 20 m L of

acet on I
pot ass ;Lgf"n Cf algéﬁz a?ﬁejlflj(g% d}glb%gi 9%(1?1&%8 nis a% 58'81%& t}) hgxfe%n refer to
picpadiiitis nehlclirpemnteladamqmnofimuclmn emdvamolwg&s ddving at @thbout 70%

f %ucl%% agld seglfe%cer %"él?t tY hrﬂaé(hllljcgelf I%C%Yéeb%lnénosg&) ? Pr%ge in the

r 0OM t sol'vent ' r
vaxyhxndlza"ﬁbe reegioht (ieg coaditidue pessittingr aboue B0y or less mismatch of

PRt MRS e TR Pactoy: e FiBbing A Gt pefemed to

V\I‘heielilt, egtererd icaiditiodS which28)mit isolation of nucleic acid molecules having at least

T ol s A B e LA e
| ’p(rébeﬂh iHeQQBﬁﬁydtlbﬁ) ira€tidnd{i. 8.8 cdnlditiody berhﬁtﬁﬂ@abﬂut 20% bHess mismatch

added ~30 of. Rane Nlckel e reaction. m Xtur
nucleptidey). |, StRECACY, 'lé%‘ﬁﬁ‘[%?’h é"aEFHEFe ponditigng, aso‘fe?erred to

\HdFed) @eter 19 codditidhs whidherfid sbiaBibn 6T MickicCaciBdoleE1AUAMing at least
Celite Qbr and the solvent renoved in vacuo to provide

4-2bpw; Wep pegleic peidpequengsy sy ydthathe Aucleiq aglg)molfm;mg used to

ConnRunde 19bridienBh achdd (6! Bomitbnd periBfify ot RS b7 @@L mismatch
fromthe correspondi ng hal onet hyl nitrobenzene (Schene

10f nugdgatidess (Vsry logh sfripgenepahybridivatien 3o vgshing gpndifionpas referred to
hﬂleférﬁ? trmlj to Q@ﬁlﬁﬁ#ﬁg r@l{i({ﬁ\édngﬁﬁ 1s!>Ia%8n ﬁP ﬁtgie?ccédl@ﬁo{ééulésgﬁvmg at least

secondary am no or exanple .
f -abowtdisye andlon ptid pegtencst ndnrgltzg rwmhpthe prdeic ded molg@ule being used to

DHRGRSRL AL AU 81, SoadiR AR50 5 prtes mismac

i |dfusitiectidesin @ife Mdbinethe athehn mset the Hernulagi in Méigkoth etf al., ibid. to

h
fj eciglgl ?{agt Hlle napﬁrrogréegg ?}?lér i 3%91211 %e(l? alb)c(‘o%dgtﬂ%lgab acl%eve these particular
priedetsc of Nucigotidep misnaiechbe Sruemmoadhnﬁml Gl vagy, dependmg on whether

| OSARRER bt BR AR ke ZEH cCakb bl pRitiagmoeratures o

conmpounds of fornula 1.




[00149] Procedure X : Internediate 29 (1-29) -
N-(4- N trobenzyl) et hanam ne. 1-29 [00150] To a m xture

wmt009134839y (2.0 mol, 1.0 eq.) of PCT/US2007/063711
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1-(chl oronet hyl)-4-nitrobenzene and 1.38 g (10 mmol ,
5.0 eq.) of potassium carbonate in 20 nL of
acetonitrile was added 0.33 g (4.0 mmol, 2.0 eq.)

et hyl am ne hydrochl oride. The reaction m xture was
heated at reflux for 16 h . The reaction m xture was
all owed to cool to roomtenperature, filtered and the

g ON,EB?\I wﬁﬁ%e irlgE) % ﬁe;gyfgfﬁ ?11 ?%";‘A\?/hkﬁg\ ]-8&;?@53) n%%agul%bodiments

[ @omgaﬂt byftoridizagon cindgiond for MNBDY A Hybﬁdmmlude hyt@idégtion @fan ionic

) 28 o
st AL S X0 % B Mpergine? 1t Vi syt A e fpout 35°C
c lﬂlo(i/l’et siﬁngbﬂ@) &ﬂ@i@ @rfersbly, betpeNaioiD28 °CZand aB6iit #0°C (more stringent),
-ler/- but%/ ar bonat The reaction m xture was

staflﬁi Y58 mere ISR Ye RppWreR AbPd of 2acabqut 457deyeadnare ﬁtﬁagem) with
S Qbptbhiile WAk WRRHGH. M pdttiduMr mbmmsn@ QlriH &amy&mzﬁaﬁ conditions

brine. The organic |ayer was dried

s GPRIENA RS hybaids insindp RyRrigdézation atiga lm’é'sﬁﬁqeﬂgth Qf pXSSEYRY M Na') at
V‘@Stelﬂb‘érhttl/gee&i" M&ﬁ%@l{tajd%edn][agoﬁtqﬁ%f 91(){:1: PreferibY, bBwlen about

butyl 4-ni trobenzyl (ethyl) carbamat e
( 830 pnd ployg 5@]C Pnd @wumeremrefellahb'ebwmna@b@umSl ({ andzabput 55°C,

| oot bl ARQ Yol B AR e sl o ceurons of o
ofrne/ltmguelyperﬂunmftnrmolenﬂgsl l:@ngerhydn) abomrllﬂamacleot(dks s)oa formargide and a
mG 9 fC con th% abouq 918(9 A:f emngvegy R%Qr? e noa{lcgﬁ?ed en%pmcall& as set forth in

reaction mXxtore was stirre an“ roo erature under
1 Sambrookfet 4ly diyogepagko9.31d 9162 Iﬁh@nemacﬂia washndoxditions shaﬂd be as

h Celit d I t ed
UL el B B P A S
hiyBidizafibicilditions [ciDibbhalie Mebiab@atisn M&fa& fafid temperature

Pﬁgﬁllfﬁm O OSSP RS SR 3L 41 DS oY S el STP! Y e nyori,

Thed ma&na&s%@éuntynﬁdl@eQ%ﬁgln&%nvcgrgiu gHaagkhSd¥iture conditions that
i nvol ves; Isocratic 10% of (0, 1% TFA/

acE @m%xrmqt@y 12@0 rﬁ helow phergjpulated Taef Fheg}aawpl@h hybsrd. Qme example
9%%19&1(1@8&31/ 9:0-'1—1'2_1?{ ?é: ?Jlﬁﬁ‘l'e%ﬂ Is€Wwith DA DN A %yﬁ?idg 1ncludei 8 2-24 hour

| socratic TFA/ acetonitrile
mhmbndlz_qnnegr 6% rS§@|(éQ% fmnagmie) atlgbogtsf2 °C, followed by washing steps that

a4 36 BbMghhls F koo kil Bl o 59 FoA gy sadidona

[ G0k at hizhbroemBeratiées end 1dwdr liaric stmngthX@/gQ%E@ﬁ one wash as about

S at i.on t a, Phenonen 5
%F}g{:co? b3UE0. %%.Mol% Q%X at lte astone wash a %?)u#é?;’%sm 3bout 0.1X-
aQIEOSSC)acet onitrile based solvent gradient involves;

- ?Fg] - Isocrati.c 10% of E}'%O%TFN I
ac et onfEFTIEY to &t Bolaier protginzor polypeptide in e preseqt Epyentigp includes
1Q’ul-l 16AQH0pRbteins) . fRG8A PloMBC 6t 4yl fidgilest) dorhaih, ¢anormat_i'on51 epltope or

- Isocrati c 90% of (0. 05% TFA/ acetagnitrile);
mitmologue,f, Suchy prgisi gMRE erserfigtllye @n.isolejed fotgio. exsopding to the
Thpdsaitahwitiod, id £protedh {Thdhudingl P idd &%ﬁ&é Qham%se‘ d
( 55% TFA/lacclat o%rlo% ri P]l H!lﬁlosv&}] atptl ) on femove

[ (fO’I‘S‘?ﬂ nappehgdier(i.opghad lhgb Ingen Senect lg@yg/wmgon) and can include
S‘Sﬂﬂﬁ@& éﬁ&&nw%ﬁmﬁ 'Bﬁhﬁé’d Noténd h&@&g&ﬁ‘fﬁﬁlyLHfoﬁu&H ffteins, and

mm anal yti'cal col um.
acentbetically m@db@dauogmls viontexgmpleli st suchy Gsalated" does npt reflect the
m TFA/ acetonitrile); 1 mn
" egrent th%ﬁ‘?‘ﬁ‘q#e ?%&ﬁggg%‘{']‘g’“g’?/gd - 90% of (0. 1%
TFA/ acetonitrile): 8 min - 9 mn - Isocratic 90% of
(0.1% TFA acetonitrile); 9 mn - 12 mn - Isocratic
10% of (0.1% TFA/ acetonitrile). Flow




rate = 1.1 nL/mn. Mass Spectroscopy [00158] Mass
Spectroscopy was conducted using a Therno-el ectron LCQ

waEhm$333830r an Applied Biosci ences PE Sci ex ARMT/68®K7/063711
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Li qui d Chr omat ogr aphy Massagpect roscopy was conduct ed
using a Waters M I 1| eni um 2690/ 996PDA | i nked

Ther no-el ectron LCQ classic. NVR Spectroscopy [00159]
1H NMR spectroscopy was conducted using a Varian 300

MHz Gemini 2000, Bruker 300 MHz AVANCE 300 or Bruker

400 Mz AVANCE11l 400. Exanpl es[ 00160] Representative

o bi (6 CBAR BetEa® hopidigha € ufea RN A Hhgsin g pgpide which
1:diifss Kotad naguraly dedoimgasoteinoorspeptide (et ttwdprdfetypd” el "wild-type"
prHBEREo oL BRAF Pt mpSFoqiPl AP RTaR Pest Al greping proei
nesv,peptilepbutalhigh mintuinsi the avardlnbaid protesit ardl Gde EMBYstructure of the

di seases whi.ch, can be serious, and soneti,. , .

TR SRR fip obch ) heopiommE FdeiBaRh steingdplpied o the
angld-typs piotin)S SablElas e incheRd, it agd falliefitell B RhaEed Rl one or a few
prol.i fer,&ti on of cells, wherein the cells continue to
grigPLcith sidpclping: 1£8an8es OPG At A fEW raiRQ ACiflse ippluding degtions (e.g., 2
PrRIBA&T verSioh ©f IRIBRdtei bf Beptide inderibAN SV orPuBfiRftons; Tdhanges in
cellular gromh tends to show a | ack of structural
orSFESCHARIF BN O ARY B 2 (b eMta e TNk dethetiFgions | including but not
tigsig apfl Usdbladod " eARSyIRIINBS Sgepdnyl | SBiylafio)- ; glfcosylation,
tunor) that may be benign or malignant. Ras nutations ~
arcarbegymeihylationpphoppheafationreatytatipe i msisteylagen, ipramglagon, palmitation,
m .and l; , ' ' .
L1 BB o L o LU b o o o
orpeejgianeA rhematogue pan kave enbaniced, idgeraescd.aghergedaprsubstantially similar

t = ' I 5 t
TS RGO pAOATP Sl pROHDoARE, 06060t
t Hemokgueseera inclmild yynthetically aprodired demologuesd natintaly accurring allelic

tunor .cell .phenotype.in.nature. . Mutations at the codo
er\BBi & R g0 o Beigs BB B PR Aper han

7886 ofgapiemn drena vhichahe) efersnce 3éGhenée wad derbet.alHonaihapaesscan be the

40% of _non- Il cell 1ung adenocarcj.nonps, and, 24%,o0f ;
oVt 0 RRtiRL Aletic vAsiation, o BFuEah BUERIon, IABOElggon §¢ Piggiiced using
anech@iqhesakdwal i Qhd artiiiét the) produ@ionedf\préting aitbding, 6. 1@t limited to,

AGsFis R gions it 908t SHEERS PRRIIE, Joquing fibein, direc
Adjrétkin sPtB&GR 67 Bb@RGYSNAS ki R atibBquehde/entddhlg the protein using,
Aberrant signaling through the Ras oncogene. product
pafPh\Ré‘}}nlﬁF’agléss% of fFOMPHRRt Phi/e tphn S0t elpitedda jor targeted
Prahthdegésdd i on and tunorigenesis. These

wel | -characterized nutations at codons 12, 13 and 6 1
cause Aobrmqlegueiofa SivaR PEREAIn (AY FAPTISRAGONgjHieRtentially) of) og consist of,

O AVinlino £Yid SERLERD AR istad RS bodB9A of SAFINELFBYPE, Gfat least about
deat h worl dwi de, and the devel opnent of effective

t WP ey af loest playp PRP61 orcat drasfenbanet 65%, hat lsasbplest 7056, of at least about
! ang’o% op ij%as?tibJu?§@%,r &hat 15%%&1%8&{%'3%3 oY ‘:i’trlhfsi Xbo‘ﬁ{ 90%, or at least about
I nhovati ve approaches to reat and prevent cancers

hafiso Islertival oo pols et about AF/ecdentieslsorcaritashabout ¥6% adesticah or at least
hi 98, rﬁt%?idglfticﬁo&lzﬁlléagtyabg&lﬁ%% il G thléa&%{) 19904 ihGREal (or any
or relatively unresponsive to convénti onal fer apl es.
Theereehtoidentity betmeer 45% and 89%nin whole déecger incrdmeents), tto ftter amino acid

the identjification of .additional .cancer .ri sk factors )
g e Rt R pRleif I s SPBOLRBES Bl s o SonipiSes, consists
c ﬁdsmfisllhyﬁﬁﬂ ef co@ﬁﬁt@ of, ph :amihoafcidt equent@thaeis llcE'B {ha? 100% identical, less
chart .sho t he, cat al oque Ras .myt ations, fo .by .

C ORI e o] feptiar fat B Shiie Sos Wnudi e g8 abat 97 idehical, less
pancreatic or non-small cell lung cancer. Figs. 2A and

2B are digital inmages of a soft agar assay of cell
growt h showi ng



exenpl ary negative (Fig. 2A, untransfected BALB/3T3
mouse cells) and positive (Fig. 2B, GL2V + E76G

waramIniz3asst ect ed BALB/ 3T3 nouse cell cl one) cab@mys2007/063711
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formation in soft agar. Camger ("transforned")

epithelial cells are capable of growng in soft agar,
whereas untransforned cells do not grow in soft agar.

Figs. 3A and 3B are graphs showi ng two separate
experinments denonstrating oncogeni c synergy in the

growt h of tunors carryi ng Ras nutations at both codon
e)%(}baéln goé:}%ge"( gexﬁlcal 1e§ ati‘l l‘%@/hﬁ:erﬁwalr zénogs’& %lel crem%rﬁs of 1%, to
gfestthanobbaun D5 leﬂicaE?cﬁ thafuiimhll}t betmﬁ‘ﬁrtgcimﬂoaﬁid sequence of the
rel ve to untransfected (wld-type) BALB/3T3 cells.

Fi @‘areﬁcei@mg schematic drawing illustrating the crystal

st r uct uk @sddherdin usled dthetwisd’pecifibd, refedhdfto ltpElaent (%) Whtity refers

(left) ortpar tqg the structure of  a do ant

£ o i broRaet endlosy hith it etonme bintot Al 88T 23 BAE BLAST
e SR § Seai@SisingWlas fof ARind Atid QeeHes! Endlidast fok naéldic Zéld searches
in the represented terti ary structures. Sum’rar(i/f&of th

| iy tandsrd dpfauls Rasemstarenyhegfin ths guery seugree i itsied fop low complexity

I et AR Dyl RIEAR (HSSHEUMEH AMSHUE SF. aMaldeXDT €C WcBaiffer, A. A , Zhang, J.,
conprising a nucleic acid seguence encodi ng an am

adihang doudilies Wo fpkipgiamgD dt (1P¥As Gappeddpl A Hl 4ok P%hBhésT a new
AGkAlSatRh 8 FHANTdaBBSePLA R flogrifiE" a}ﬁ’ﬂcib% aid REIUBN389-3402,
contains the amno acid position 76 wth respect to a
withqprnoyased kergiashy 1efarepse dn itstantieetydr (D e BLASAKZ whenmesinh (using the
t t
| DAY E} BRA) L 81 R Al i BORE prrtr
c(P@Bitam Jpesifit iltorated BLAS Tt winetdd thrap dueato gbme diffgrencesdn ¢he standard
DALY AL &”hﬂﬁﬁ‘ilﬁ' BB?§'1§L§STS %ae%i%%g 5 Ot%t {h%aﬁc sequences
oup consi St ing o ysi ne glu
I nmght@easqogmtqd dstheving sngglﬁcﬁnahmdogmmsmg th@BBASEél mlogramswhereas

G oe b BRRST o ieghls BIARE 5L S S Rifencerpaghe query
| Beduenck, mSEQod [deMdy he SicQhd Beqiéice fit tho topSi@Ichdd. N@ adiiltion, PSI-

bstifution, of nonlutamatea nQ a for e . .
TESaE S oottty G o] qonee SIS NPle" SEgFh. yiiich is »
N@erEsmvSEle 10 b6k for s%@@nb@hMbISgueSE@hb [Prégchm Kikst @Efoﬁlfs@ gapped
ED NO _13. |In one asgect t he _am no acid sequence

f R4ARE daighisei wahad ?epé\’étBLs‘\S,Toﬁfqgg%u@eSamenalf%raaon from any

I @fnehit@st albnAE RikncRAS cdk@iceh Positi¥hpedific §dof: @& Ovhich replaces
acji d sequence cgntains the am no acid positiaon

sdhegray sequsase e ¢ d6Y uRd |°§tdaﬁbassfsewmas Therpforpgitgs to be
1 Mérﬂoé@ﬁ@ﬁk&eﬁﬂdé}nw dafl bk MRrEmitndd qgausmgraﬁ@o&r of hes@programs.
protein, wherei n'the am no aci osition I's

mut at ed “ASPeGpIEBICeSFap b aligned 19 9scangthet wr}g BlL.ASh4esequence as
256G be®in TdhsSvLIHRIAAJHRR (199958 BRI P Qeoqibces SEANEROEfor comparing
further conprises at |east 5 contiguous am no acids of

a prefeiannd magleofidesegiencesinfer M5 Micrhbioblritn b74al4|7c25§eqmeted herein

cqpt [

S P B R LTS RS Mk M e S v
t hmmgnherB)Lfas:T 2 Oatgopthsn toiperforhPa Gapped BAAST saacle CBﬁa"aS"l"eZIO) between
tachlx &t ¥ \slmergllld(gr}ctsly glﬁosvsp jg, fof rtﬂ]el gcguecﬂrgrrb ?F Eag)gt(%lelétlo%s %1';'4 m%ertlons) in the
t creﬁxltmgmlxghmentn charpurmsemcofd:lzreys iheigm, alBLASTEE 2%111&01:&; ahgnment is

th C resi due.i.s selected from

v derRaneayE et Bl PG R RS Ser f ne. and

al ani n&forlblastmn@ﬁlgermmﬂadsz @htrikhi s enbodi ment, the
nucl ei Repaidfosmaderae encodes a fusion protein

conpr i PefdtylfdOmiBmatdR=e2 domai ns, wherein one of the
domai ns conprises the at |least 5 am no acids of the
mut ant Ras protein conprising the nutation at position
76, and wherein each additional domain consists of an
i mmunogen. I n one aspect, the inmunogen is a tunor
antlgen In one aspect, the tunmor antigen |s a Ras

. e T Y o o o,



sequence. In one aspect, the tunor antigen is a Ras
protein or inmmunogenic fragnent thereof conprising

WQme7/1338sss 12 or 13 with respect to the w | d- tRqRUSR8E7/063711
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am no acid sequence, wheresmn the am no acid at
positions 12 or 13 is nutated froma gl ycine residue
to a non-glycine residue. In another aspect, the tunor
antigen is selected fromthe group consisting of: (a)
a peptide conprising at | east frompositions 8-16 of a
Ras protein, wherein the amno acid residue at

PSS'WLLQP% p {hshy CERRT Bf%}t il o o Preast from
%ﬁ% gﬁ)gl%%s ot e mﬂgpeK )the am no

posi ti

acidr ue at mnth respect to the

wi | d- t€ 9155’5 Sb?%‘?@#‘hgﬁgﬁéﬂ Ad: (c) a peptide

conpri |ng at Iea t from tions 55 63 of a Ras

pr ot ei E%? ﬁgﬂﬁ éPH‘t at position 59

with r%a? foppid (30} &xReet (O ye s 9 t8’t Ph is nutated;

(d) a peptide conprising at |east frompositions 57-65

of a Rﬂscopdlﬂg Rl the prekHat Bilvéntibh BheEH MO " Mddifitaties’ A emadation" can be
p05|t|on 1 with respect to the wild- type. Ras protein

asgeh, infgrehgnesebly, ai’a‘é'éblf"i ¥ eVitho Aggards ity gjh“atqué@éi‘oqs tions. to the
p%ﬁinﬁfy@?aﬁncﬁ&:‘lcy Jeq@énces FfariRbialop Pébtldg\'t&rnﬁbl&cta@lﬁ s&JHeRtRs) described
acid resi due at p05|t|on 73 Wi respect to the
wibprging y pB‘eRéﬁmpr wedifigatio” fi3n atleq);be( pgedat% éimqng@ post-translational
C MRS 14 pllo%"i’nc'gr JebRP RORE Eia‘?rﬁﬁe ngglgxﬂ?é a ﬁro?@r? or peptide with
protein, wherein the amno acid residue at position 74
vmawhqr@glpm@tndtoote@mng\me@rqtg‘p@uﬂw byrapgl¢erophasphefidyl masitol (GPI)
( ?ﬁch@r peé?ﬁ:h qﬁocﬁﬁ’c{m %S&:{ﬁg bér’u;c s%?etd {or B At;ohp gﬁr e}anz;ge if the
Ras proteln, erein the am no acid resi
p oxnidificatton7is differdmt thes pleecitost: tmnslheorwl inddifipgson fthas opguot muﬂme natural,

eptide conprising at |east from
posﬂqﬁgﬁﬁgngpélgmgf a Ras protein, wherein the am no
acid r@emsdwetlw smﬂﬁutwrmntyﬁial\ly hﬁclw@szplbsﬁtum(lmst‘hehm the following
W | dt te n : i) a ti.de .
corry SEngA2 RS BRERC it PR Al Satd SpPIOE Sutamic s
praqiae;gme whlegleiaminel @eriidi an0 theorndnd; eﬁéud:l.lﬁdaztrgmﬁﬁj aidophekAalanine

%;P/r e, E}Pst“g‘r"tofqﬁfn\év-‘lf l&%b%ﬁ‘ﬁ% th?h%“ﬁq Ogﬁegna&véoghoblcxw or

sagmaﬁnclg/r(mebeﬁldaaédlﬁﬂeom MbptBecbln 1691105 (BigDY, érih tﬂéfbiib@s of the
a0|? sequence aof  SEQ | y 14. 1n anot her aspec

he
ndRYIg & FeuEesupan Oat ye SR S BRUER Gy and Fasman, Adv.

C GARyth&ll 479 45 (1I©78Y] R @ersry dr GREWAIBEAnRRuresEQ | D NGO 15.
Anot her_  enbodi nent of e inventjon relates to an .
i sol at &b Benerabiuse betpig %h"e@&?ea‘&tﬁﬁ‘br feddrfig tu@ny Rytien gf a protein
C Qpdphig) %ﬁlaﬂﬁl’o{éﬁl @&ll Qﬁ prr(ﬁelﬁ‘)u QJh@ifef-h ﬁw‘g%téﬁ Wﬂ?&@lly occurring or
encodlng (H s or K- erein the
prewthatisali dwsd,tfpoﬁqsw DEfteifg ar prrpswc pratns; 49 @igllvlar egqmposition
P %h&l B, 7&1( A or URRIpEYGIRE 13 bn RPSinishCRyiore 6E4mAm, lysat

Q yC| ne a? poglr E rﬁ)gé 2%77‘?1 nanggla/ osr ﬁ'we @Z m, ysate of
pmsnwteaﬂl egh$)nte aawartpnhs;dnatedsucn 8s (@?@yxmﬁssqdm Raeer gplispor to another
a q

IR ROUPG Dol oy b BSe2 o B, BRRE IR BRI oLk Vmune response
f r(agmariturrwfralmd/oc @n@ﬂhmwd@echnymmweremonm)rgamﬁt tlhhessme or similar
rsméltp eng t at \Q'Ea encoun eirecg wcl)tpmt ee el 6eaU Iul%:sg% pp Se{uﬂwduﬁ t8Which the
Praeﬁgamabddymmmheda rillteraativelyd amént ey canraet @ra tnleragerof t h e se
positiQns is subﬁt ut ed mngh a different ﬁﬁn " b
than t RECBIECTREC SHRYREomL P! $iPmyPsJERORse g TRk hligen can be
Wusélt intdchad @AUBNG&h Ohe Ratn "inimaidgénner AQnaaiioRe, ,astkded herein,
i nvention provides isolated nucleic acid nol ecul es
conprising a nucleic acid sequence encodi ng Ras
proteins (Hras, N-ras or K-ras) containing any one or
nore of the nutations at position 59, 61, 73, 74, 75,
76, 77 or 78 (or a portion thereof), and one or nore
addltlonal nutatlons at a dlfferent p03|t|on in Ras A

Y Y L - o o, = o ~NA PN o4 a =



one of positions 73-78), and one or nore additiona
nucl ei ¢ aci d nol ecul es contai ning one or nore

wazidraizesal nut ati ons, including, but not |inmeEHU$W)7/@3711
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mutation at Gl2 and a nutasion at Gl13.1n one

enbodi nent of the invention, any of the
above-descri bed nucl eic acid nol ecul es can be an

ol i gonucl eoti de probe or a priner. Another enbodi nent
of the invention relates to a reconbi nant nucl eic acid
nol ecul e conprising any of the above-described nucleic

ac cll..

o verlB SEHES) wBPPERAG KRlnkolal BOR cliP rBlialel AR Espome Gic. i
t heatigemic nduiclp that azdrmme'sattoo oéttreeumninpgmrtb ag ehilmal fﬁag Hiasg vaccine of
be f t(?,rsanrgsllc %%{ioxﬁ mo g 0&{1 t 8 ali)o G dESC t the ame or
r 0o R AR ATV &oun HBTiatPGridg Imming) ﬁ%"%‘%e%"t‘“s s

r esmeaﬂtagms thed dre afcoﬁﬂtabdrwaﬁln tivtisses of thBenieal.| is a

yeast emo sent inventian

Yoot ol gty S8 PR LRt e B GRCP e e B ity emount, or
t heute ofladinatktiatiod Qich that itkbréTil £ eadh@dadr chmygedfiminhife response to the
above-i de tlf% g Ielc acid nol ecules. I n on ﬁ e
erfSH&s PIEYE tysé é%‘bal P8 EPANBYC FEp A1) | ANGT5inpctiyption, or
a delbBioR Nof PERlRAE Nysté AdellSlin @E6pOREe B Ndonfibt WRRE thé \ElBlagdNor a cell
relates to an isolated nucleic acid nolecule that Is

LHXPVS%WIP&?EW“&FV}R Bler3Bh- of t he above- descri bed
nucl ei & 8GkdnaHAE RPERScan ¥6bn ANREAYREN SNBREAFEN tbupig aﬁ E'lﬁlgen used
|nvent|on relates to a vacci ne conpri sing any of
abiB\Revageiae (preylastic Pe fherapeutie). ridicesc  biodogicah ssprse (ehcnatwn of an
emwnmboret t&l@ﬁnée’r)]l %88 Bé artnt@tgatre&ht QacRin¥@fzCinfifen.
conpr|S|n bove- eSCFI protelns or
pept i dett lrrmwﬂeenasmm ehe givge @ph&enf@mh@e#nycmﬁm dragment or
Y,

" SEORS HAINAS (00 AR AR ekl BRI LR, o ot
aseformatidnal epétops) tiet tantaikreat leastrpe iepiéwe ghatiegigias 4ni immunogen when
ce e I e

z{d&ﬂérgéw&g ﬁg rg tanﬁla ??{]éextat)}lg ? slngpéaérpgﬁxa% %ﬁ&l% multlgle different
ormmmnbgeﬂlm ddfeetmsandmimanogembahmmtneed nbthbe ihneeersbqlmnces within a

ates to ccin onpri.sin a yeast vehicl e;
o e suef e B R e PP ke e ant Ras
pr ot ei mmepm‘opagrmﬁhed Inesie a$ a simlg&rlﬁlmunbgtﬁncp:ﬁﬁtvaﬂﬁn Grgwen antigen
fng%nent t ereot contains the am no ac% OSI
i iff 17 SWHEERt 1P SlGH R FRDHRRIESARNICA ST 2 RINE Gopeg; % within a given
prmlg¢mthatam @hfﬂhe{t% gupbfees AbTktd @r ahidél iddctiPDOS intrfiihe FEspbise. Those

nuta red to w | d-type protein, wherein ..
%ﬁ‘s‘i“d éecf’%f‘é%eo‘ha%‘r Btlleﬁﬂlfog‘g affgt';l'g‘fe’et‘h‘é‘ S&?rﬁ“& Gpmposition
offr&ﬂe @uwpnwe@ Nt at epitvPed prédeRiad BHrOUghi the CRsEXMIHESSedilvay differ
y . the yeast vehicle. In one aspect, the fusion

pr%‘tféleﬁ“?ltfﬁ tmresenteds fpyebethe Llass b MHE RathyayRa EPinGt Spmh be linear
OF el ABEBN Eoriétafafiial e[ym)ﬁése{cans%%d $RAMRGRbRAY CiAh Ql'h%en can be as
fragnent thereof contains the am no acid position

wi srellras gisingle apore, o legpet, pprbear-inglude multipls epjtopps. rggsuch, the size of
pféhta%hgen QANBe WOEHAI R AR sAF ncﬁ%d% ( % édtfdle%dja@ gt as: a full
mutated as conpared to the wld-type protein.” In one

asleegth prat¢in, iclyding appytimpmandofipion peateins, shifngkit erdteins, whole cells,
pr f (49

23k el BT g SR MR (BT b, s o
ormwa@mammnmbntalns the am no acid p05|t|on 12 with

r espect, wid d-Lype K-ras, cNora [QEENE o

and V\hervtélfcr%nat"ﬁe %rl y%tanmzat{on te§er§l o%e frémﬁ {1 {JE Ben& tog an immune
W fekpoRsecapmingt aregntigen ))r mannogéenlic Ratslepergeme iportion tﬁdra;g rmnat result of

the eof , wherein t.he ot ej cont
AR 01 e ot Rertbss SARPAR ik | GReEppton preferably
K—ras N-ras or Hras protein, and wherein the
glutanine at position 6 1 is substituted with an
arginine; (iii) a nmutant Ras protein or fragnent
t hereof, wherein the protein or fragnent contains the
antno aC|d p03|t|on 12 mnth respect to a mnld type

. -



(v) a mutant Ras protein or fragnment thereof, wherein
the protein or fragnent contains the am no acid

wEEeiM3ess 12 with respect to a wild-type K-raseC™usma7/063711
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or Hras protein, and wheretn the glycine at position
12 is substituted with an arginine; and (vi) a nutant
Ras protein or fragnment thereof, wherein the protein
or fragnent contains the amno acid position 76 with
respect to a wild-type K-ras, N-ras or Hras protein,
and wherein the glutamate at position 76 is

S VQ?M 1'i1 gteéﬁvxt-: Iar ﬁ’xer%ééﬁ;ﬁk A ect, : \Uhe%lg Sl?[)%p(ﬁl%ﬁt exf) rﬁraegt@ﬁ?agfigen (or

proteln nprises t oW ng s ofr

f aseurce nf theaansgen(} |e)1013 ammamtne Ras)omeoqgemst the aftigeg rfemsource) that
t her eof fra t _con ns .the .

a rr‘rci.dlg]lc(:)es é)(r: r&v%néss al. is€ ﬁon ! lPesepaél%: egmlaﬂ > CORCeDL { vaﬁcem'ﬂlon is well

Kknawen inlthe ars Dhie 1iﬂname paspérse that Bredcwddejye:ﬂmlmdmn@{ yfca doenposition

OSItI 12 i.s supstituted i.ni ne n .
Ky Pl ey S o A Pt ool g BF e jrmmune
t h@p@fs@t(@lgl’] o¢l1- lﬁlé(ﬁ@t%%sp@ﬁﬁt undordl heesipoilsé) Ocyaskigk production), as
positio re ct, ta e K-ras, N-ras
0 FO‘PPWQ‘O B‘Féf’sﬁ“" e\ﬁﬂg‘r“é?‘ﬁ‘“f’% 89‘8? F\ﬁ)‘%ﬁﬁ’é‘ﬂ@n -at
posi ti Arrra}ﬁaogesl @difdd fble€fariniofundgdl) pendidlly referdivea yeast vehicle
aspect, the fusi Sn protein conprises the am no_aci

: StRTEwing oBf OIgRey PEseRISEOUANEFS SHEReRLATICBB it Rirfagoras asecreed

1), PiftaBd1 1€l mteirfy t be Jofc doS et NG@ra@iilularly and
%% » D NO 15. Yg{manot hér enb@}ggll rreagl?) of the inventi ony

r ema@@gﬂarbf JATRAEENORAYG besin gAtRYedrserited ivh e rrtaghtfig U.S. Patent

t e 6880 4drat sel ectively binds to any one of the

above-descri bed nutant Ras proteins or peptides.

Anot heAceanding] fonth pregent dnyentiqny Shaterolageus |agnirasacids” 4r¢ a sequence of

ann?ﬂBez{ 1&sr}ﬂ£t a?@h&qa{u\ﬁﬁiyyfogﬁcp g% LRt B 9 ﬁatﬁxfe H]ﬁvcv flanking the

above- descri bed nutant "Ras ot'ei ns or peptid

anpacHisrd aewtoogidreeauencs, ot thet a‘rm@mlated] torth¢ Bunetiontad thmpemﬁed amino

si c C e

o ?Bgﬁzﬁ[{ébgehglé ?}ag%{ﬂg rf”& %L %ﬁcfeo%teé] %? t ol\}lg:%t géegrtﬁ%q%m%?e naturally

n @c¢1mﬁimmcl¢1qmideaequeeea enoodlmg thalsmctfred o d@stbe&n;pnee gsasoccurs in

g?lge ennc r]'gn cel‘ ot18 n t$ decSCrm qum'Ic r translated using
it Bifs) RRE "D t.%su'l Fye Phﬁ SATRAY B?St‘é?ﬁ

c otapdard |cl<g)naﬁsaga’nfcn0tha©rginfseq£temc\ehltm atie givéd ennmof a’cilmsdaluence is

Wi | d-t ras, .N-ras or. aci

n gt PIheSie S G5 G5 Bhing paid Resit ety BepEESRoS digantgen
WateCanly Y& aiiiio R6id 8 idle SASHUSNER nathially iihd ﬂﬁﬂﬂ@ﬂg memlge;ﬁ

the inyention relates to.a rjboz that sel ectively

cat al yé@%"rihﬁ% P 8¢ tATRPERY; Blﬁe‘H'Pn’aB VenGetoc i BEQrIREQPSE] protein or
aChéleroREOGY b@tfzen Qficlfinga hétsroDROE fadiEOpkokeh, adonféctibM &ith a yeast
above ngCH bed mutant Ras prateins, and particul arl

Y,

t ehiflg Oh He inveation eaus H‘%%‘ﬁﬁf‘?‘%‘? QFandigem, iinoba Rrotein or antigen that is
S QARG @xpeRbd gy {nk Sest, faltReGgh aWidish proReh Kay ReluddydagSe@lences or
Hras am no aci equence by at least a nutation at )
pdEIteinoer pastiqystthereed dhas are nagureliyeexproserdt Bypecast fp-go 28 gy protein as
S%géé?ig&?heré( ﬁ} m%&m&e e{rﬁl@gh 'H?&Em%ff ttﬁ]ﬁ?ﬂ &qum's'p?&em and a yeast
relates to an antisense nucleic acid ecul e that
hy’tgaumtzle_ss emeidered torbe afiegginologquis prpsein yith aestieat ks yeast vehicle for

¥
b B 6 B AT A huch Bl bfein s ot natualy expressed
gdye yemtodi ng any of the above descri bed nutant Ras
pr ot ei ar.ticul.arl tej .
Conpr | Qe e &b, 504 Sapacst sEbA herp e bE piflecg yigh fom
Wiléadt dngpandiiapr ta aboui20 sald diondiHhe ol aaou sy @mmo |ad1ds Aankdnposacoyf the C-
at | ea a . tatlo ion 76. With respect to the .
weptloF S os, 8 4 ot e RGio s iiahod Rhebllgk Proein or
the invention relates to the use of any of the
abovedescri bed nucleic acid nol ecules or any of the
above-descri bed proteins or peptides, in the
preparation of a conposition for the prevention or
treatnent of cancer. Amother enbodlnent of t he

o, . I N a S o - Y 4 a1



cancer. Anot her enbodi ment of the invention relates to
the use of any of the abovedescribed aptaners, any of

wO0 he7/ads83ye- descri bed si RNAs, any of the above-g@Esusiobrabs711
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ri bozynmes, or any of the absve-described anti sense
nucl eic acid nolecules in the preparation of a
nmedi canent for the prevention or treatnent of cancer.
Yet anot her enbodi ment of the invention relates to
nmethod to prevent or treat a cancer, conprising
adrri ni stering to an animal that has or is at risk of
n n ,,of t he abover c
§ 1dQ af b %efrerrg%% r&mso?g f:sﬁeénttlalr% e%t I{hgnschél its ammo acid
t eecpxemet hﬁhb hnerptogmntmmo dcide alre a m@rmerr pf amnnoracﬁ;dsntgat are not
adm ni.s t hat has, qr tr
SO i e el ot P pintnin A58, Boekit, Bepigifiod o acid

a@é@ﬁﬁj’eﬁ ordtaﬁlyar@ gott t’eﬁteg ho \ue- fke&ivni dfelek @?&Mﬁs amiaB ¥cidfsequence, or
t abov. escri peq. ri_poz of t
5% Boug Set terapdan by e Tetieni Dot TaRk e Tl peguring muclei acid

ARgjubide dbieh martrpe@ﬁed Br@tinb N¢RINEdg@dhcE et at ®Burk Qn ahe gene, if such
met hod. to prevent or treat a cancer, rISI

adHeIFRtdpeini g a2 HOCS HT e SeqUAREe s ragplaied usipe ppadarcodon usage
dQUte'Jh@ RidadisA FANGRfich fhe %g\"éﬁ%ﬁgo h&idtse V&] uBRdelit taBriddde Similarly, the
E;GSSIOH of a nutant proteln erein the nutant

ag CRoBYIFIng RysRIiallysofnWheR Wed atitharefessmge foa nuelgic acid sequence
d 'hfmfeﬁlr Refdrf Q9 tﬁtcl@ﬁcl ééld: QEenke 5tﬁ§dln%\lﬁ Spteified at'ﬁlfn%%cﬁ%@}%nce that can
acid m@guence | east a mnut I on at ositlon
wibe Hlapleod heycfrom @t kh% Ofif,| adtuprte agmany aaelpqtlt 6@ cpdditional heterologous
arﬁﬁﬂtﬁfde?%@ﬁ BEME 50£n(f/5}ethé @V&rdtdf% ﬁtﬁle"i’(,l &3 Eteuéhce encoding the

to prevent or treat a cancer, onprisin
adpdcefied taannoagid ssquancent ralietarplagous agclwldﬁsaranotrnagkallyf found (1 e.,
a C

CSHELERL W7 ) b AL Dbl BB e it
Whenimi acid seguenti it ocRars iptho netural gawpr leae cacvdaripruein diatlimparts

sequen t t di f sfrom i1 d- K-ra N-ras or.

o S8 ol Aot G o @MsS lmeP i Hinging, B ey v whe

papécifiedamiiy addisbqueaspect to the wild-type anino acid

sequenge. Anot her enbodi nent of t Jqvention.rel

o OGNy by HeREa YLD Ty DU RO IS R ers to the

deb#itt d)ﬂ’h@ aﬁbﬂﬂﬂ? Sehitigeh- tﬁﬁdlag: fragthdny ooindng1pHraRst ofﬁ@éipresent invention
protein nuc iC quence encodin F .

pr‘%t’réfeﬁe“étalllﬁwb‘% ’toég‘t“ﬁe&lr?ﬁ?té‘ $- NP épeﬁ%ﬂcgli?’ ﬂ‘etpg’aﬁ% selectively binds

direreR @5 8 spaiRI Hhdind S onBPFotélh & Biothef QB dn 286bA fragment thereof,

mut ati on at position 76 with respect to the w.F’

R4S bandeoPtY 1o af faties). tﬁ%treet%rtevst of hndipgt amnewa%ed by any
PrsRh&rd RfayNtcd Chft imhAoRSAHYERNC Stafiitie AR BYnBRhMlyRBFher than the
protein in't test sanple indicates the presence of
tth%ﬁsgr%'@mcentwl fopttinessay. tFr erpple, iwhen perforayng 2a niginamnoassay,
| RoRRSs BDREAY inchlde a%ct%%ﬁl/ﬁbé:gﬁp%tﬁﬁﬁ afitibody or antigen binding
substitution of a glycine for the glutamate at’
pdsemenralong (ien inkhecibseppeofrngiges) nwherein @mem@tstb eEreactivifi (e.g., non-
CERRAN GUFAERL B 38 S8R L RENAs R e i e
r elbwecft oft the tattt@ewusl @ntlstcped el ackgrounslc |Bjndswwmeneasured using a
Vgrl%%?’ rﬁeﬁﬁocdg é Slr? tt x? trulécgtédﬁt?% 1%? Lllrrntt(rgnﬁmcgags d(e (3 ELISA),
pomemholﬂd)tatsiagsr,efcme in the test sanple, and further

compar A1 B BREFS CORFS Y ABHRAD Lot Rl hEflhof animal and

onhgludep@ d1até ahic® Misesise Y mpttindt 4rd pr&knt! Bewell RO TLldifRS. in which a
In one aspect, the step of detecting conprises

detecting a nucleic acid sequence encodi ng the Ras

mutation in the test sanple. In one aspect, the step

of detecting conprises PCR anplification of a genomc

DNA tenpl ate encoding the nutation or in situ PCR
anplification of DNA sequences encoding the nutation.

In one aspect the step of detectlng |s by a nethod

o o o s R o o -




protein is determ ned by contacting nucleic acids
isolated fromthe test sanple with a priner or probe

wa tat/1338k%ct i vely binds to the nucleic acid seuBUE®07/063711
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encodi ng the nmutant Ras protein, and detecting whet her

the nucleic acid sequence encodi ng the nutated Ras

protein is bound by the priner or probe. In one

aspect, the level of nutant Ras protein is determ ned

by contacting the test sanple with an anti body or a
fragrrent thereof or an apt amer that selectively binds

srag 1{1{ |¥nf£ct 10& n% net[) r({) ﬁ?ﬁ EB atg!g ogcu{rr%ﬁtbu?gymptoms
has dooymn chahifestdde nut ant Ras protein. In one aspect,

t he te from a pat n Nnose,
cancer M TRRRLRL! R = HEChRe! Pielsfibive? et APRP gLl e human.
n@@aﬁmatamemnt bt ars aoplirited!to, fmeatmple, (ﬁ)ort tahignalsepdts, primates, mice

Ie| i mmobj ) i.zed gn a_subs rat ct, . . .,
© B ol e (G, i e e 8o S cenp b B e ey “animal’,
Iﬁmmmﬁfaﬁp@aknwthe met hod i s used to deterni ne the

prognosi s for cancer in the patient. | n another
aspect Whelﬁéh?rétlﬁwng desguptipns PLASPRSPhahe Hevention are described in

- SyagieRhd With irégardfo hbRaPItAIh ildhtified BEEGHIRR U drd/or with regard to

treatment. Anot her enbodi nent of the invention relate
t GombiRations Bf Rasempiationseinginding G FRutation: 2h 6840076, Hb aspects of the
PLRREEIn belne Qﬁﬁ @Ro b-Eh&pKéJ toPRE RIVARY ¥ nfRfioR! ASnfMe or more of
reagent useful for detecting the presence or absence
ofPositiens Rigs Tdpr/dt €1 8y 78r of as%@ﬁmhéhrtg aey @f theuecapbipptions of Ras
t
aGh ﬁ?a{pr e?@estﬂrehraﬁow ﬁ@gﬂhwhlﬁ}tf Nl @Bmbilation a%t m @mﬁt &psition 12

erably 1 ncl s an ol'i gonucl eoti de
prehdfer 3 wigra alnta_am itiposition ¥h61, dén7‘b 7hd’|6n’g7 p@fkitﬂi ®e, or
a%@l}}%r#cm‘ mfeaﬁésquzg %&ezrn%!%gpé AVBhEgT (1.e., the
rotein encoded
t her ebpycordihg titlte preseni mvbnive, amps rpecagemr wade):diutgonuclelc acid
p eIIlOl fSnélS?ﬁ?]fcla g’n %Q’uts éi%)egtﬁt BIF gleeg%/l‘ﬁ ‘?nvon P (1)nrﬁ:iug ]{a g]),e Ol' mutant
c ems protebmso tmmlmeas:smom qxohloas thetvef @rgevdmtmiswrdmﬂmns ihectof useful in

Ras nut atj ons other suitable tarqet for, cance .
0oy TRErEh. danestic, SCleanng, & etAPRRice metad): g well &8 mucleic acid
C@nénse® lﬂﬁdl@:ﬂ&s didodingtsach proteilder IBagioRd) thietdod (e. gte@cﬁﬁautsecd portions
her ei .anot her e odlnent of the inventio

r &hesg s“SF an (Y HGSFAFCEr JegRATHEf Y8 E Ob "dﬁﬁ?&“‘? gpethod) or the

P heb@dtihg) G af-sdnELPétHaRd of ARERT acidsQH B4l FbMGink Gﬁfﬁ)tefﬁé | mae present
an inhibitor .of a tar protein or a nuclejc acid

moRVERTe ISo R eIy e %idafog gwt%g% eI andyiuFlsicnaqidh gnolecules
t Jh&RAngRARh ALY Br GRABREAS @Reredf, Wheéih Qe AnilP&did is@er® of the
relative to a wi|d-type Ras protein. |n one aspect,

t R Ray Pkt o fpeahisthereqftcrpfAing £ Seduspss-ingludingrpasition 76, wherein
amhdpOisAGhiatRsal 48 E@)ﬁﬁjonf%omdt ﬂ'iﬁlcgfaﬁﬁ" Rylkcdis tRbd 199 s@stifition of 2 non-
gI cine, a lysine and a glutamne for the glutamate at

tarnate, amigoiapidifhrthoiglutmajpbatmapiralyrexistyat dhie pesitinse tAccording to

“?f?e RHER OhviHER! HULRO GOIPHbASRUMRS! bhioN8kid can refer to the
ani nhibitor of €xpression or activit
Rasbstifutioe pfiany|ofi therpthen 2@ emino at:lldecmpnlwfoudétremmiemg wlsch are well
s p i , t] )

q(gﬁ\%{n gc%dthés%%g%ﬁlgg t% grlfl In (P?nqsé 13}1}1 g%éeg{ed ﬁgxg&glﬁlg{xtg,g%e non glutamate
t haeningr &se isce glytint IQE7Q@1)I aflysire E76K)| at0glytaonimep@T6Q), athahigh other
det e ression.of & gene encodi.ng the t.arget Ras

RO S BEFASE Bl YR ST S YRS B 859 oS Srpresly
c@ﬂmnmskedbﬁtmnﬁveaﬁ@ect the met hod i ncludes the steps
of : (a) contacting a host cell with a putative
regul atory conmpound, wherein the host cell expresses
the target Ras protein or a biologically active
fragment thereof; and (b) detecting whether the
put ati ve regul atory conpound triggers GIP hydrol ysis
of the target Ras protein or biologically active
fragrrent ther eof vvher ein a put at | ve regul at ory

o o, " o s | p——p— o " oy .




GIP hydrolysis in a cell expressing a target nutated
Ras protein, but not in a cell expressing a wild-type

waRam7/p3388%¢i n, wherein the target nutated Ras prOI/e$2007/063711
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conprises a nutation at posstion 76 relative to a

wi |l d-type Ras protein. In one aspect of either of the
above- net hods of identifying, the putative regulatory
conmpound can be selected from an aptaner, an si RNA

nol ecul e, an anti sense nucleic acid nol ecule, a

ri bozyme, an anti body or antigen binding fragnment

t her eof, . ' S

nol ec uf‘e [ n‘%’gg&?%mlgeg glldl Igglte@g‘ggén n{cluﬁ@%r% t(ﬁglléd from all or a
| porioh iob n rashgenp seentaut frormviengs, dragen HFrazIs lgymes.e Imm¢resaspeot, the Ras-
t he 1scovery res nt.ors

i e fe R AR EERE Rt R SRS b Srdfalfign, ot positon
C bt rinbatibthet aspect, dRURS-cnadiigy nudleic ecltianaﬂeduﬂwlenobdhsad Ras protein

who_have the mut at

VPR BFE phiore, SiTHer dTua o, pddion it Rikiqn g position 76

t hnuudmge BuOfG Iaited t0] saRieised ﬁoh\abnsglzmggs@ eﬁu/@t 61anmmposmons
codaon I n

E’ﬁ’&ﬁ r%ntg)/% E%E?] g/élﬁ é@e(1$< ﬁn o oﬁed b%_q%fg)d SE‘&W“‘EFE In ot er embodiments,

| d@RdusfottRe mufin® 0$'Rg§‘hffd Iﬁl%lélc R MEBEAGLnOdiRute Hﬁtants are useful
tunprs and i ncreases oncogenicity of .the tunors.

t e ths@Egsens fAnvepéond neliding Mg fas Fmprisis Pakaes ot n>ﬂ5§lon 12,13, 59
P%ﬁ&/bx_c&l! WRith cmtaamcp@pmﬁs dho b@e BeqRERY), Qﬁtﬁéa)i be combined with
identified. The invention also relates to
diastepvateyE oy proten oF pertide myfonnefoRas @matsemm nt“HPlé acid molecule
n%wéaam%l SER YR T S&ht QRbbAmMBAESRE Ral- @nc%gﬁlg rﬂaaefeeicld molecule
at the sane tinme as second preV|ous escri b
R&QCQ‘%*G& aRepproteynwith éllﬂ sarrglg/mata@@tu etrmmmﬂé,t 1413, 7(7hQ§ 78. In some
C QLA HehS c%&'ng rﬁgclé% NE{a9hdE&d é’ncb&l% raeﬁ‘éseqr&gﬁ comprising
oncogen|0|ty of tunor eari ng suc nut at 1 ons n
pany Foabisation tof bvccarmirs atutationsodt pasitiensilenk3, baPH1a73, 74, 75, 76, 77 or

ger gﬁ %&%}\? Hgfoﬁlg 81‘ athleaasE1 8 @gﬁg 61* %t eprogmo?rig Or (r)]stxtlxocr)lf 13 with at least
\ane Mdnaﬁnbae@nsmmmsﬁlr aBe@4,b1H, V6] A7 \or t78 cbemgcbreﬁerred V@gain, all

Acco di n t he pr.esent ovi des nucl eic
e ghiRs At et G o EREPL K R N R Rliast R Bee.
di sc OVBr ardther &pecwei RasQﬁ'otam\iﬁéﬁleyhd)ihvérﬁSﬁ @wlekh can be encoded by a

dla nost..c t ut.ic t.ools t hods . of use
1O Py le pP oD B8 ik entignensalhg p BB StcLURS fragments of
be.t Rut, b‘ﬁpeauﬁmfealtd ysetwléen 5 Md ﬂrtsibbtvsrea;ss BN 05 BEMBIREES, 7, 8, 9, 10,
re ch cter he presenc

{ ditol® ég’s]oell%ttléd”rrd?’a]t % 80 lbg? Fastiads P'?éR”ou%éi 7% Poai 3 33, 34,

ang, 36, 13eC38, seqenciNganiasexnnag, 27, apho3 56 1 @m)tcuﬁftghsusOImlno acid
149 sub ects W th pancr eas . (68% detected wit

1 7esidugs ef}a Rasiprotgig copfpiningsuyo acidpesitioas 42, 1@4@9%63@7@&4 dd» 76, 77

Wighlof 98GR ath@ tolffe QFil lRa§ aioRhdi®RSuefte, ma%ﬁaihk amino acid
cell lung carcinona § (9% det ected wi th codon

1 Zesidug ap posgtions sl 3ndP ol 631,334 ¢&ntde S andiora780p aated, preferably by

' @Uﬁb‘i’iﬂftﬁﬁ WAdYan aﬁhﬂ! d Ot“@lothﬁl B8 tl okalc d &?uﬁfﬁgg{ this position in the

expressing nutate s prot el ns 156 referr to
heribk-typesr Tarmogmgsiic, mrme»ﬁ/Ruaasmﬂuteamcbtm the walddype R sequence.

e e T

arrafﬁiﬁtémmﬂlwm in theacage df SEQID NQw:Hd3 debcabedHwtdn, ranges from 188 to

i ) | nbi
o801 0 ol Be FREA brs R % Sl Rod OGhesq gy
i dent i fn et dnboBinietyd IpﬁeferMﬂrfﬁgﬁlpﬁmffalm pblogein Mmsludéydastiveen about 5

¢ it e of S antptas amine i sapeneh e wies gfbeee o the

1 (-22.5% of the pancreas tunors, for which full
sequencing information in all three Ras genes (exons 2
and 3) was obtai ned, exhibited nutations at am no acid
nunber 76 {i.e., encoded by codon 76) in the human Ras
sequence (Ras E76 rrut atl on) One of the Iung

o o o, oy e o, o - —~ "



mut ati ons. Overall, the occurrence of nutations at Ras
amno acid 76 in the tunors studied in this Phase |

wo eooal13388%5 second only to the occurrence of nUPEL/USNG7/063711
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at Ras amino acid 12 (see Bsg. 1). Frequencies of the
previously known Ras nutations at positions 12, 13 and
6 1 in this sane set of tunor sanples are shown in
Table 2 (see Exanple 1). The E76 mutations occurred
primarily in the K-ras or Hras exon 3 genes, although
the E76K nutation occurred in exon 3 of the N-ras

g i.ope [ o)
LS Ruep LR i Aol WA BRE KB AN ERAD R Wi tide of he
12nu1¢t10]13dt pwesigon i) §9, éd, 73’; 78, 16y 31 anddgetthier,, ahHé%nno acid
digat ed t hat tati 1 ons codo
C draopfs 58 Rotpheie Bl 8 hefifE° Ty dehucd it ¥ Ao acis on
t heithe sidecif\positiad 26, vA«étﬁlrt the ralinosdcidp@itiohat bbb‘itldnm(ﬁﬁtrmnﬁed with
have dem)nst ‘ﬁm{?d t hﬁu i ndeed, t he expressi on g a f R
cOEBR78 RY St TOSFUmArIERNS ReSKOF A5 AME Aoid Jraggiept of Ras
| RomPASAE the Alntiny adi® lmlmishgg 7|6rg17a§ﬁéd b;ggi%%ﬁmnb heige of eithes side of
In vitr pecifically,. an tations .
R %g appg acid gt ﬁ?ﬁﬁtgon%ﬁ I Ba i agppect 10 the wild-type
StRﬁ@'s@@uen@ P dnle Cambdtinkent, & RE4 pro&dt REdfIdinCRE Giverfiord idludes a
mutati ons resulted in tungr growth synergy (i.

e.
trfﬁag%ﬁttﬂ Fhlerthy coOntigrgus3mipe acids, ﬁé?fglp% gRptigtious amino acids, or at

sijghdt 19, eAaMtIEat 20)GF RASRt 29)@r ANEROSH)iof hi ¥asPB 5, lod ADIeSst 40, or at least
contai ning Ras with these double nutations). Moreover,

WHEROR 2 Aeas1 60, pribtderst 16, 10a 3t lgesh 400, e pleleashil 2% 108 @t fepst 350, o at least

BAII:@/cGnt&U&% amlﬁ:deam&s hﬁld%g%’{h% f@%néﬁ@mgﬁﬁhm@f)ﬂoﬁh 1nclud1ng any
(speci fical %/ G nmutation in this experinent)

| dptervgnigg gm ragrapnt ofyRaa@é el leash emmtomtssis ig mhplernuabapiagrertents (5,

tQ HURDh f{?c}ls 1DEAT 109 ANy 4 NG qoMyg atigony haV'4ﬁ947, 48.. etc.).

made’ these ’di 5coveri €s, the present i'nvénhtors’bell eve

t Hgveralnpft s’mghnfrabmnmoibtha rsdmb_\pr tifeomy lengthe hiise thetsame o different

tlVv n
n%l{}gtgoﬁg f:}m tgc?e o%%m%& cfl Q{i@? cﬁ‘)ﬁ%rlg Pogegrggé] gllezémbotalmedlt E)éamples of
1 sbtlnprbtegxs pleaisgiibtdinitied Eaamplefsr om GIP or prevent

tei ndi n
nyar of ety e debsBCof 8 hikic il meliAecaging the mutant Res
Stp‘r(btéi:]ll!blf @emide Rast avi saﬂ‘&mnn@chehzy ak h@nﬁfefes:eprbbd fov ehatidonsification
for t 0si t m na aci.d S seen

t tir @Bt of § Redaudatas Halera cof R eehopRe KNA molecule
dapdtgnated sase S)Mah&h 02 nﬁﬁatigﬁgp M filag@entRifGa R49 protein or peptide is
Ref e ngto FI% , estlrmted sition of am

a (Hr%tjérag of g 81ze i ﬁ_c1%m aatrsgerI Ia‘b?llT calﬁ FRItPPE Hn fl}?ézontext of class I or
prc%ﬁlmmtdr%%n%ilﬂﬁy%ﬁoﬁ@ afthougf'in 6B @md6dithents, Ras proteins
pasitioni n%uﬁnt hin Ras crystal structure see multiple

sthetiag @thes Tyngtionsh avabties prjbe upelta suchms AREHDRKN Hat is ‘associated
Frignkep, @%ﬁi iftthat &h AEAABEE B TaY sidthRde rebhedd bdn eZé%%) Iul

Thi's schenmat | celdrgvm ng_highli ghils thgerch%ngg I|ln f]eésmn cemuar
Rapsolferatien apdiar yrotidity, o Regenroten ttmetan ectais @d@feet in an assay, by way of

ﬁ%ﬁa tBl)Q/.BeAJ(%&%Ld' r@ﬁz éée%%égﬂeen rﬁfcte%] R do Fo‘f]euz)o otnﬁ)?sses einough of the

adwhurdliyn ocaquitingaRese nedeaide Lart amigo gicida segweneee nfldnkinigothe ragte of the
c n f (Li LS.

oAl R b ot S 7 el B b, oy rsarc,
t hhetgndsmascme(lilng,fdr)hera‘ﬁhumcmomponmm @ mubthold ot owpﬂeﬂcribad lmcls

am no ac

l&je to t r ar(gi ali%{pb o gerei?l are enerall
to the é%‘éﬁ P‘h%h‘? "0 8% SRRVETR LY W’é enerally
onaajervitiedeferénoe &nthepositiondin Mmaimnlan m16¥t§pe( Mngrotemg &r huleast with

UG 5 TEIORER I Byh ot & JXabuk Res o6 N shdsa 1 do gy that the

patients in the current trial described in Exanple 1
have nutations at Ras codon 61). This loop in the Ras
protein is involved with binding to GIPase activati ng
proteins (Ras-GAPs) that triggerthe hydrolysis of GIP
bound to the actlvat ed Ras prote| n, to convert Ras to

L ~NE~s .




wi th downstream effector proteins to send the
proliferation signal fromupstream activators, or in

w0 he7emsss of the nutated Ras proteins, to del i MErus2007/063711
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constitutive activation signal. The positioning of

amno acid 76 at the other 'hinge' of the critical

Switch 2/ Loop 4 (GAP-binding) domain is consistent

with the present inventors' belief that nmutations in

this amino acid will simlarly interfere wwth Ras

function. For instance, a nutation fromglutamate to

gl vgi. 76G nutation faor e | e id |, change. .

© PSS R A R BT B SRR Sepet o AR Frurine -
f ®as,SHRg$ er NRds esincedalenanfand axbosesamide 464 séquences are identical in this

e Sin sttt sicp g rbspnE e it o Sesp S g o For

i Rindnoadcih@qlivdbéschat mwiphtudiffetie Sthiet aimaMdpedics, bid &ff skéll @ the art will

bi ochem cal | ith.the mai ntenance of the .. .
DTN e plesio Héstite (i TS E S0Pt SRR SHith by simple
f rapgRhdnGwith tHeanias o hieih€ §egderices. Bueh d@faginbi@ can be any length, from
aIaE) a-helix of | oop 4/ Sw.tch 2, d)gnd will i nter%erre

widt fgast 8bAuS P aRticy A amipe i Eesiducs pd @ Rag PioteiiR 1o tagrfull-length of the
hYRAE BloYsih, S whbRInuaibbyincreRan (g, §,ke7.08, ut aoratie14,q3, 14, 15, 16,17,
lysine, or glutamate to glutamne at amno acid 76

(EP6¥, &0 £566 4% 86pectivel y) will alter the charge of

t he amrROnafdoflde ¥ £HindhSQ sBRRndSr RGN bPRad Bmily members are
di srupt protein structure and function iT the negative

chreglidaown in the agl (FEAER BOikisdhe mysdnie 20id seapence grqoding dpman K-ras
| "Hil?d' G ldeﬂﬁaxﬂcr &éc@ésfb’nﬁﬁ&tl\ﬁ\'/IEMB% T %Eb' B'80:218dSdes human K-
the observation by the present”inventors that a

sirggnirépresanted heraint dso¥FEQADNMNAEN BEQUIPsNPuk tseths nutleicRgil sequence

E7 ' b
FORMRThLAR £30 B BB @iy s
mMNQt icoersles mutinerErray, wepessntad berehi asBEQ 2 N@ES.ISEQ B N is the

target for cancer ther . _These, observat.i ons ve | ed
{ ek AR sohBREE endpdfe itsan DR GRRIGOR i hEE Aoffton No.
MNMLt 006843) 0 SEQMIDENOS enicodes hembry’ H-mag Irgiresentbd heyeinrae §EQMND NO:7.

c sQ.incl.ude nutations at anino aci P T74, .
PR 0! e e a5 e RS e S oy in GenBank
PQsdctssidn NOMIM._008082).aSEQ DI N0 :8eht ®ieé marindRHSrad T épresented herein as

hydr ol ysi s therefore, on cell proliferatjon (tunor
grsg‘xﬂ ﬁ%ﬁ#‘g? P BIGER I the Rusieie efid Bestiepgreapoping b W also
Ag&ewA ih GkyBanR A BEskBN NoANM @D, 7 SEQ i, NGO ehdodd Hurddh N-ras,
al so represent a _new tar(?.(ﬁj.s for cancer therapy. The

gilefl

i ORIFERPS hereis gt SEQaL N Al HQ IPhP-1Puidhe nBdeFiqsyl sequence
doyEddmebudde QRS @156 KABWE il GéRBankt AccBsionid. 100 1©857)V SEQ ID
growm h characteristics. Thus, the genot %)e of doubl e

c QW2 gacodeschumgn Nams. Ferresentsd Berpin apaEQdRY Q:#rpPBQIY NOs:2-13 are
bqgﬂrgs\éﬁqﬁ‘tecbfb@ﬂ@_qﬁgnﬁg ge&ueggesgn accel erated mal i gnant

phenot ype, which ‘has been indicated by the data )
provi déd diserssedhaborhdRas dieant ¢xpimplstdf en ongogensripivrhaghi sgweral mutations
MU 2000 6QTPL pakidia ;%éﬂfani Shd'tRSssBbh Rl Wil he de elopment of one or -
accor gi ng? yr eplpesent s yet another new target Yor

c anwetypehef apger. Vbe prvant invbatpaursports e disporery of 8 'new awation that
[ le 1 | ndi_cat a tion t . .
A A L e P
orm@t®nrwithat knowa mutdtienitie iz tp sigpifisantl @ércedase théatcogenicity of

ot her caqnbinati pns of tafions at either GL2 or Gl i
Gty SErg shek romRiafel BhaBgeRy dhirgig, f3p cBh consiruct fusion
phestpinausfulvintthe pRRyend irdemionn@eribéd mSBore(@etail Blov/that comprise,
or indeed, . with any one_of the other am no acids in

¢ pramishexsehtially ory s gPrs! SEPaptigey gonamingshi mupatad egide and also other
E76, Gr7, F78), also exacerbate signaling of cel
proliferation through inhibition of Ras GIP hydrol ysis

and accordingly will lead to a nore aggressive tunor
phenotype, with increased netastatic potential. This

is based on the inventors' belief that the combination

o - a o o o o o P 2 T




al l el es, although the inventors' data indicate that
the conbination of nutations occurring on the sane DNA

wormloge3ssss | eads to nore aggressi ve phenotype, BEITUSAY7/063711
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potentiate malignant netassasis. Accordingly, the

present invention includes nucleic acid nol ecul es

havi ng any conbi nation of the nutations at position 12

or 13 with the nmutations at positions 59, 61, 73, 74,

75, 76, 77 or 78, with conbinations between positions

12 or 13 with positions 59, 6 1 or 76 being particul ar

e f | [ p ! .
C GREEERA S 4R bR o2 R Dby Teftin RhncBRERHHER cach domain
n lsroﬂltans: a alcffedemmmwh as thah dtepandtoe Wmal(lsam chutationtagd different site, in
des C r loogoggr %ev%ﬂe% ¢ 3(&?16188 5 duet ong at S1 ?r(])tr L1noH1b r%)rdc’tein. For example,
ervhﬂndnewmto Bhs,tdne qmye[ﬁemle twwemmbtennnminagm d@ndiis comprising at

ed. nucl.ei ¢ . d no ul risi
L I L S 1ES o o2 S RLER heTu b e R 38 P ROE ) 1o 4 amino
V\Aﬁelﬂdglam sidnter ¢ lodgRABtietchad ofmmklgg @‘EHBGCﬂﬁ cinte 1%6%03M1vﬂﬁrem each
acl d seguen 76), i.S.mu SO enco se
o rolent Sthiaf ke R ey, G SURBDR g, iy the non-
f magaeRasqfrbtem o€ p@smdnszen G)rfefwﬂié%ﬁbdhhﬁlﬁngzﬁ tlim b@diﬂl(ﬁﬂs preferably a
which nucleic acid nolecule is yseful in

o GG P BB EPS OBl Ao BRfeTiRe SHSFFCAR | Bhone example, the

Proedtsih dbpaptidé BEm@mwse Ragifdnth tat RES 5t Qtidfdub &mino acid residues of a
substituted wth another amno acid (an _am_no acid

t eld-tyee Ray PEpitei. cangt wp, topthe ntisgoRas) Rrotsiatie Whelenpuraler dnorements,

t RBhtain AR ahiitd H5Eposhidhs 15 1@059 lgi i3t €4 #5076 F7%hY/6} Frelative to the

substitution, a lysine substitution,” or a glutam ne

s B YPUR #saHOteIny Whsrein eg arainp eeifl Aesilucs atmesitionsels 1Hrd9, 61, 73, 74,
7@\/7@ 97 afl(ﬁﬂ] AL £ rfibashith e& tgg{e%ﬂi %ge ﬁ%ﬁ%ﬂeﬁx‘ e fBrably, the

nuc1 el c acl sequence enco S

K-Pretein ot peitislie reomgrises aEh@sthmattaimhat(msltlan ﬂé,r gndgnore preferably, the

t ): [.0

PSRk » S0 08 O R W Ok Sl g ormaty

nurésades atrtbatipssiion. E76 nut ati on and a Gl2 nut ati on,

o i & wishsperk oo Bl SubPELd b oo shfRglft consiss of

eniblzdit wBe peptitld ehat i3\feved lirDfrarpe with aieshe mudidal thabr amlgeri wherein the

dlff ent .nucl ei ¢ acid nol ecul es, | easf one .0
eedhoRted Bad GBS srouPrtonaitins S B) mppaile fhgping at least from
quﬁltlﬁtﬁ 4-beloeaf JeastAruan POKLiCAE SATH 6 SilEtQi]Dl NO3| (ofdhy €iz€ peptide in

aci d nol e ont a nln or.. nore additi onal

e RePR RS atkero Ml he Hitho 308 Y CLROS 12 WOk Ieepeshio SEQ ID
atNG&:33s nﬁltdiédi al ¢dhfpaﬂ5‘d t@JSi;Q ﬂ) NO:&L bPA prptidddEniphidingrat deast from
mut at.i on_at . Nucleic_ acid mol ecul s enco

ng Ras ey

prRgPiPsd -6} Obéb{e?ﬁefm BRI "ty PThREQRJD Wéngomny size peptide in
MYeRtceR Br lafleDN ¥ heini the 5D Laeiatreme\m b&ltﬁiﬁch wildfdsp D& SEQ ID
mut ati ons, are useful, for exggF as probes or

prY@Rris npugred: e eomnaredde SHQUEAAY:Bc(cd écneatldet eomTising rag least from
arHo'slﬁér%Sﬁ -&F orsdt'?é%t 70h poutisR dsABSE S}i@?ﬁb BR):.9\r A 51ze peptide in

di agnostl c or ther apeutl C reagent S, an d/or to encCode

Rbstwysen oelargeramlicgwghe gainofagd residie 4 ppsitinaatdowith respect to SEQ ID
di r g

O3B AT B GRS 18 (0P eyl el st o
i rppeifipisois- 69ebla¢tdwt fnorarposiSmisaﬁHe@ of (RHQIR NQ;B domanlyesizg| peptide in
((: %E‘ge'eﬁ of\l-g‘% w er %r'nglos L greesﬁ a?ngsm Rﬁ?respect to SEQ ID
pasOBiie mu't’a’jecbﬁs Rﬁﬁpatdﬂ?ﬁ)SEQ e N(st,em)namepMe Eoprisingrat Tebst from

(T74. gl yci.ne posi.tio ] | yci ne sl
o bars e e Fom 3Rt BT M NG (& 45 S8 peptide in

p03|t|on 78 (F78) of the Ras am no acid sequence is

mut at ed. Al so enconpassed by the invention are nucleic

aci d nol ecul es encodi ng any fragnment of Ras conpri sing

any one or nore of these nutation, which nucleic acid
nDIecuIe |s useful in -any screenlng, dlagnostlc or

Ty - . -~ . 1 o . o - N1 o,




contai ning any one or nore of the nutations at
position 59, 61, 73, 74, 75, 76, 77 or 78 (ora portion

wa tver/e38)5, and one or nore additional nutati oOrCTANS2807/063711
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different position in Ras.3A preferred conbi nati on of
mutations is a Gl2 nutation and/or a G13 nutation wth
any one or nore of the nutations at positions 59, 61,
73, 74, 75, 76, 77 or 78. In another enbodi nent, the
i nvention provides a conbination of different nucleic
acid nol ecul es, at |east one of which encodes Ras (or

B Bl G LA S0 RIS 505 s 1
784'(( am:inmtaﬁlmsaiohgvalsélte&EQdIH INEn3;aflya (pa;mdefcompssmg enkast from

P B AL b5 B8 SR TN sy pgevtice in

| betwgeh orglargbt)f whedéin khd’ﬂntlﬁ(d adi® resiiugndt pdsition 7atw1ﬂ:‘ﬂrﬂsmdo &EQ ID

n’ﬁgfi Ilsgglugl%ed%%ppglgr%h g%ﬁﬁﬁ?@dﬁﬁoéaﬁg)u%E)%?teﬁgcc%(rjnpngng at least from
alpssi@mﬁ &I P31 draadl 1oadtt fidn pmloamdmg rgpiSERL IPND:3 (R a8Pbiz@péptide in
eful, for pro priners for. researc

Xa S0
oPRHeEPREED. ¥ FEBHS e inige eﬁirf‘édéﬁm ROHIOR 7T5,vigh Rpgac 10 SEQ ID

rmdoawsi Riatated Os Colp@dd ke ISe) IR O, 3@ N @ et tiHleompnsmg at least from
t herapeuti c rea?ents and/or to encode £rote|ns

aResiiens 00 dRdsorab Featt o m Bositioss 28 B of&%%*s*lﬂ (of3@y sige peptide in

t BERRBEHH lafgef)! e@ﬂ&ah $he @Mhiho 968 ¢4sidaedt p&itRI72 wial Rigect to SEQ ID
below. Also included in the present I nvention are

PN diih Butstrd e mipyred iy S&Q NQiBoler depttdefqorgrising peleast from
| |
Do TR B 6 oA PRSI MR 1 N0 PPy size pevtide in
orbet“@ﬁn polegenf wheﬁ@nmq mm@ Agd zesidye ot pesiies 7‘33N1th7mspevt5to SEQ 1D
7 |
N i bt wE DS 8 SRV KB4, 30 W R o erred embodiment of
di(agmeptideccomprising mtisas tiiom pgsjlons 6884 or aflleast e pdsitione 72-80 of

E%g@g%@g%} {!l}'lglns’iZ?é)%pf}Ij\glln beansy tnlﬂloer lar %gr) %;he?%nnhll% %}Iﬁn%%m% residue at

c puditioral6 witk raspecRasSEQ TR N®A s nhammdl abedmparediorSEQ # Nae3. It is

ot St PG En AsfBERP dn ey o1 e Haey Ened flor 13, sinee

daumhnommﬁéuseﬁmamtabia@ehlﬁﬁces h@hd@ﬁbz&@ﬁ th\/s&bgiorbbﬁ’tﬁe proteland since

F e i JERaD fieh R SrpPiar el S e P , T Raebaps are no

Raisnifed @ bstSmérdiohditabotd, svhmratré EdériplaryTLab &rigQB tHRI fragment is at least
@%atlons t he deveko pment of si RNA or antisen

PHE P @R 4§18 dnylgRgi.eacipics fg degted druiion st ds vsséeg Qhisgncoded by

Ola rglelchRICREIEIS tHaP Bl EefuDlin b RENektch,| dMEnBStict &Reening, or therapeutic
expreSS|on of Ras bearing this partlcu ar mutation or
mieshod 3h described hgesie| opent of t her apeuti ¢ nol ecul es,
i ncl udingng eRbAIABEL QMBS0 PrAEIR YoRitfict Bg};@ﬁl il the GRdserfeliRvention
hydrol ysis or otherw se conpensate for
d@pmpn@ﬁ cthe sfugien hrping eepresentyd dferqllhea§esﬁﬁt HAtNQd4. In another
r

D oot 8 e B B0 Qi Ml WA AR LprBEipgs the usion

| ipratein rmentemlmreesss SERID NESES. nut at i on or
mut at | I [
r el at egsg?or(ﬂpglg %r%ggﬂpﬁ %am%kx?%p%g ?I%%qgld n%{gcm 4! encodes,
mhlyhmdlms t(ator psahe tomplerd&t off 4 nucl&e acid nolecdls tioat emoyeso!ﬁly of the Ras

ons describ herein, . as

o PR B e o Brront el bR 8T SRS pUFER' fid Hotecutes
C aAcwing ahoof ﬁa.‘é&miﬂnq;rotbm@ﬂ@gtlfea lhersiihe SnveAtiondso includes antisense
0 ' om s to be tested for cance
o ROFA BRE PSS ReeoBiet G B deleR, Pt c Ko dbreB i fibozymes
a Ras bearing the E76 nmutation (or a nutation at
position 73, 74, 75, 77 or 78) can be anal yzed, either
at the gene, RNA or protein level. Patients who
express a Ras having this nmutation will be predicted
to be at a hlgher rlsk of haV|ng cancer or dlagnosed



likely to have cancer, as conpared to a person not
havi ng such a conbination of nutations in Ras. In

w@zidii33885 t he presence or absence of any of tIE/&R®07/063711
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position 73-78 nutations (amd particularly, the E76

mut ati on) and conbi nati ons of these nutations or the
position 59 or 6 1 nutation with other nutations

(e.g., a Gl2 nutation or a GL3 nutation) can be used

to determ ne cancer therapy for a patient or to

predi ct the outcone of therapy of a pati ent . For

XL | Sir m?cléJ 5 talc%meghf?ll\c/:&n%f tthe 1nven 1on tat tﬂaynucl?l%lc acid
treated ' St TCUTE Fanne ™Yo W aratsl cu

t bejuagpes bf the mmepﬁm bndiorsaplarecbased dhthe perreare Rae ptrf‘tem kteucture of

PR atendns Wyt By diedreral dBcy LrBBu RS BF Sl e mclude

p te2BfiGhes IdechEhBﬁlichIy slagesiriag golpmlcotiddsavdl Knowh etlthe @rt such as solid

not her ape aches bas on.t
| EBRE oS cRRRE o Sioei, s TP RS mijpetes may be
t EncidiéBby HNHrdand8SVild Aitfcripiiod Bf ONA B@uead bitdting fige antisense
mut at i ons _descr.i bed herein. A patient. havin

C A Falectlf SPORIAN A ASISTIEe FTAB e AP TRRIRShiato Wtdgtvaaﬁy of vectors

S Wfald irRSrpRrafel suitabit N L PolyfRasd Broffofid Gilchths it MAVE SR6 polymerase
particul arly aggressive tunor and/or nay pronote

mBTORAts| AngsensheDNA| Gpaptiucs thefr syptheyige; Hitisase BN#¥ constitutively or
Ok fkiBry aafén& o thelpkGRdEdisBE CoH B m%emcea a%lg GHiH Bodbictilk. Such
[ rmunot erapeuti c approaches based on the E76 | esion
omnueleic peifl-dased gintiegan ba ingfodwaed inte hess cellsyop tigsues and used to inhibit the
c [ I Jtation with the
n&{i&gﬁé@héﬁgﬁr%ﬁ ctlo %f ﬁﬁ?&%%ﬁ region, as discussed _
above, A_aotéeradrrmdmeedof:tﬁle gresent jinrveitecat leclpdﬁs ai reedingbinapt nucleic acid
a [ .
SSISTE S AphFPE heplfhe R3PS RERITEO e lpk R om .
mgeizet arglfpr (encodingraRas ipareimtor pqgldblomrfragapntmeredﬂsas degeried herein.
e _.conhi nat.i

dg'gepelgre f??g?‘é}nﬁ‘}t nucleie afslélrr&(gecu 1P§a ieg ng% Pne nuclelc acid molecule
app thegatsest inoéntibh epérate&lym:med ad oasn memotenaxﬁremdm emitrol sequences.

h t her apeuti c r oaches ude, .but are not
ol SPEr OF R BN et & hah Bt Eed dhdhe Héniih have been
| masé&maepeutl c approaches. For exanpl e, based on
t he pr§posed mechani sm of act t he Ras

mut at | ORE 45 TH9TE dERRnazh SHRleculh of ctg‘h PERE&Yt Hve&fl%rcawg used 0

C hesmtd1en RRSYALd Grédubdley! @&utda@t Rad PfotedX 3PbRion GRALASE In one

the hydrolysis of GIP fromthe Ras protein or

otAbPHimsRt 2B sRwdsdPEodnel s Prrducedddly pxprssipg amyslejcpcid molecule as

t g @G8Ed Kel&in AMEHr @bitichs e@e&wwbr@d&@ eheSpraRiny ApRiE@RAd3nethod to

conpound that was capable of regulating GIP hydrol ysis
ofPraglues; glhpry@dqzqagro@pbtséqyntranﬁegtmgm hqshﬁ%[gwpth gngppmore recombinant
hBﬁS’JléHu)é§ k>t avveé&nwa%cem ogumsle&leg caﬁstorzfaﬁgfeat Rnclude, but are not
(described in nore detail ow). By wa

i llimitsd rtgt pron bacteriahriuega) (o8-, yym)hensc@, nbnte@m!eglal cell that can be

aphalfEher. st ge(flgfc 1%}1 raméc?e%%@hssé %gﬁﬁt'ﬂatbﬁe already transfected

devel oped usi ng t ormati on provi de erel

t rwithoet feaBDRe htydrrectcylﬂm@noﬁucm awhnﬂa@lepr oteins. In an

i mmunot her apeut.i ¢ Qach 7.6 [ .

ot ner Btk Fn S BEBEAnGlDS riinca iRl S & Nucteie

p rackd unndleanies (manmmmd $nto geasf veﬂndleatoé theBasera mwegmnscah @nclude nucleic

stigu ate an inmune res onse d?t t unor cert tElatfS h

exf e%%“ef’ﬁ‘ﬁss"“mﬁ’t‘%t‘é‘& ANYB T Gemagggortions fereol. sue

MifudleicAB™ Mdtedles chy ﬁ)n@}ﬁﬁe Fartidl dfzaﬁhrb eodigerigidvhd)irdgalatdty regions, or

The t at ed Ras rotein or tide. or nuclej.c acid

erﬂE’B‘gU ngionsphereatOng 2 V%egagg agigstrging iy ey a‘?‘htya‘%é% amymber of
identify novel small nol ecule or peptide drugs that

are predicted to nodify the expression or activity of

the Ras protein in a tunor cell, for exanple.

Preferred aspects of this enbodi nent are descri bed

beI ow. Anot her enbodl ment of the present |nvent| on

- .y a o . T . S



nore i mmunogeni ¢ portions of Ras conprising any of the
conbi nations of Ras nutations described herein, alone

W®2007/m3388Mbi nati on wi th ot her inmunogens rel evVEIWU$2007/063711
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the tunor to be treated or4prevented. Any

pharmaceutically acceptable vehicle for delivering

such antigen, including any adjuvant, carrier or other

delivery vehicle can be included in the vaccine or

conposition. In one preferred enbodi nent, the vehicle

is a yeast-based vehicle, which is described in detai

b . [

Cglkﬁ%\é\{gi a}lnig Hl%%?)\}l@{]%fggt%ﬁg%@g (%?1&9% 4 go?g?lh aaﬁlumber Fgg heterologous

Ebﬁotmlst. aA ipmfme@omnﬂaemﬁaatlganm tabe ]prod;uc'ed on aZraast Ve:tuclaa; the present
nati ons of

dé%vc?P ‘%‘eia aﬂ-‘é PE‘%‘/‘R‘? °f£H§ge£F g}% g %%‘é%ﬁ%%%?‘"&f‘ce&a"y Lyelst vehicle,
Mahd itypéally d4iiges from ht doastnoettd @t Rag rabmgworbﬁsed wiith @bacfibout 2 to

for treatnent of .a variety of cancer
| Aot e e BB itk o afe pcusped in detai
MbeRiy, ON at position 73, 74, 75, 77 or 78 or any of

t he conbi nati ons of s mut atj ons described herei

As abole%ll ‘oé"h éPPrPSé%‘e‘Eﬁt’i r?gldﬁa dr dhe att H%?t ‘tsﬁrﬂ,ferFCO“meam DNA
anédhBEIDSiesOEan! iFFEIVE EBMtkd o&"ékﬁrbs@ﬂﬁ df hﬁﬁﬁéﬁte@ﬁi&léﬂﬁmld molecules by
i ncluded in the vacci ne gor conposition.

Taramuitieg fonexapplse theawmyer thT@P’ﬁ? e%@ﬁt‘m‘?lﬁﬁ éﬁfhﬂeﬂ%ec\meﬁ within the

emaétoaeu e a%aeﬁayh@&m\ﬁﬁcu S Ah@de aERMMEREUIQN&E transcribed, the
tech nlques of nol ecul ar biol ogy (including reconbi nant

t eéliingy @dth whith: theyesltag)yirangesipts a5¢ dewdgied, Bnd Eivesffigiency  of post-

n C tr

e onAROABORTNS | M RARY), T RAQRE solltnfl nEE WS schetiall
>@pgla¢em@d tof @rnprove rhet tevell pf expresgion, asseruippazesl, to\Hieheatiye giromoter.

t I

Sprl i E@r{ tec\l{fﬁﬂu%ér%giiug% ?{é@fc}% %‘% e&ne@%@h P% g@@légc ac1d molecules

aomludet b grofot figuted 49, iBkgratier of the madleiq acd molecllenténrdne or more

cd S)?tscgﬁ ﬁ%%%)ofom'\%ogdgqg)flloglvgc%@ ﬁbg%g gnceﬁ_%) poas%l%)sr 9ub9t1t¥tlons or

Laimhﬁdamsr;s & mmcﬁﬁxﬁﬂ%qntr'ﬁh elg\felas(b gSaproinatemnmemtor@elnhancers)

0g Pri.n ef al., . eds.,. Cold,. .. .
Sivr R Fapod GlpReal it B0a cobeBjenaip {68 HEPme binding sts,

Sacerhlasayees ! Shﬁen:eal@ﬂw Qeas‘tmes) dxodnﬁeaueh oalnucleledsld molecules to

Col d Spr or Lab 1993 The Yea
SéGHFFRBWg%% oD g ‘%Qﬁ% Ll REodcion ey seattyes g prabilze

Enghgebiscs, Broach et al., eds. Cbld Spring Harbor
Laboratory Press (1992); Nblecular Coning: A
L dBSioLaefinsmnual , second edition (Sanbrook et al .
1989) aRddiMrkeaubstie, CoRNim\g: céhstrddOfdlonr roMii_ﬁU_ﬁJra use in various
third edition (Sambrook and Russel, 2001 (jointl
@P&oﬁ@&ntsw h‘é‘? dRventien, uslyding Fieon: pretgins dhat op@inpstoleast one Ras
Pr@de Lﬂ)hﬂ&n @blﬁlﬂﬁ ? the mMateé\lr'éiﬂ%@ Iat ﬁ&suﬁ)ln 76 _F@ldt‘ﬁe mudetddl residue at
|nc din I ement's through 200
pd]oylﬁgrp @4 7 h oRE%en any 9f tl(ewmnbmgn@@ dgqcrlbedeltpgem) (as noted above,
1
f%fm '7!% gd;\lséﬁlg?ég : E%%ﬁ%ﬁb@wa?%o%nﬁﬁs fan.Ank @B;ﬁ&@w ¥uman or
Hemuring, &asdml_mu( seQ@@ye)Unidribat Aray ialso dichsle omeL&tsmeaﬁdws Pr proteins
'\S/gc;al}fﬁlmr%gljngta Pois! % th gﬁieé‘ﬁ@? £r%t1818'¥{1 (F)’g %g%gutzﬁgd ﬂ'l certain cancers.
' Hathércantigand thaa Ras )qr pB&muszﬁageoéinchidmg@thr canCeiran@p¢ns and including
Prot.ocol s in Nucleic Acid Chenjst ohn W &. Sons. .
| NAROESabi o dtist pra A RsapR S etsB A gy in suen
ThiasiBasi AlsGehenipasell blyahs diventida. arKinagleis @oid Moleculdt dacoding such
edj t.ion (2001), and Vaccines, S. Plotkin and W
‘ﬁéﬂ%‘t%ﬁ “‘Seds 3rd edition (1999). General
Definitions General reference herein to a "Ras
mut ati on", unless otherw se specified, can refer to a
mutation in the nucleic acid sequence of the ras gene
or a nucleic acid obtained or derived therefrom(e.g.,
RNA DNA) as wel | as a nutatlon |n the amno acid

o - . o —~ o, I T Y




or the actual amno acid residue (glutamte) at
position 76, where a nutation is being described in

we2hves3stthe nucl eic acid or am no aci d sequencE)T/U$2007/063711
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accordance with the present2i nvention, an isol ated
nucleic acid nolecule is a nucleic acid nol ecul e that
has been renoved fromits natural mlieu (i.e., that
has been subject to human mani pulation), its natura
mlieu being the genone or chronosone in which the
nucleic acid nol ecule is found in nature. As such

"isol a ' t
whi ch %% ﬁ%@%@f@pgcfg ﬁgﬁg%t émﬁgéhggiﬂfﬁgr I%&dmgﬂm
i nethinatess tof aliffarént Res Ipeaeihe autbpeptidet and/] athie pmelemandr @eptides
g%ﬂ(%l d]above{I cﬁq) écglllj(%g 119 gr?ﬂ?é trqed)rctem\'\fl]at %gs dlgetgg 8Qslilgne§ to’stabilize the
[ sxﬁr%xed offi uiled haatero]agoud plrmém Gnl b eyeass veldtle andl/mbpnavqnt p()sttranslatlonal
8’1081 C ogxg%ﬁd télg e)p(Prsscfu(g leiecorogmls pro%%ﬁjr ggcgm n%)ﬁlgn p%l{ems aré generally
I ﬂe:dcﬁb@ldnrl’tﬁﬂ]‘ BubdicatiindNeYON © Q0D€088157 IARC Wit 1ﬁngeﬂperateé\ﬂ1erem by
| at ed nuclelc,ﬂ§ i d.nol ecul.e that |nc2m es a %ﬁ bi
n6 CIENGE 1 IS Eptrety s Thes BisIgnBROfins are, mpstitypically SEpressEd as recombinant
g@ﬂﬁemsbuy & fdaBevehidl€ |(&igle Dy tdneintRtliyagt e Fe@n spitoplast, which can
ulaﬁhg¥ |ons associ at ed th thwgﬁene but gg
‘n“i“? f"é‘g REOGEPRIE 1033 ¥t Ly P g5Y yeep 8> Ryl EnegiRFARe extract
claf B8R tReredi) ddstiibead HRIbW) UlihGhgh @Gl sh BRab&EMER of &k idldhdon that
i nclude a specified nucleic acid sequence flanked by

(fong Or mgre tSH@ fusiognpfotsins t gouldgbe &?ee%fmt? HeYeglglidile Pl otherwise
a@&hﬁlb%abr Hieddeivin ac &St LAkl 39 RARXrbBOHRIRMW Yo ffd»rﬂan vaccine or
the specified nucleic acid sequence in nature (i.e
h&eepesitiog asfulsia thearesertyinvepiont at ed nucl ei ¢ aci d

ol ecupge Gah fu@i%l‘l Lﬁ)@(ﬁm%fuﬁhﬁh&%r&emt 1%1)1'1 iOh fusion protein that
derivatives of either m@? DNA, S|RNA£
Alinchsles ka)tahleags opeB 25 anhgmﬂ (mchdmgiadephisleds mOéeln)pmthﬁatrgt ¢ mutation
r !

%I ;go;sgloh 28%?‘2“@%@ héR! s éq uenja 4 @“ﬁ‘%{‘%%&ﬂb‘g Il#{e e?rgg%%rniaﬁ’ea fusion
s epqllmm ogefdfin mlwclbre&mi mwtlom corhprisas thedigtoraprottimmepresanked, herein by
tegggc]}f&\lﬁhf h ngtl grpee Sn?e%t a flller Chéc%tgag lﬁ}irrg éhé: LRresent oinention
a coraptises the dasiicch Isetqmeemesentbmhﬂgn d’na ISEQI I® MND:18ncodi ng a

proteip or d i.on of The .m
B 96 ofh e TEPBEniofe Ao € Gamie 3 Pk 1, Pl N b B Bngen,
| Eheepdptiod coisting Ioi at $adtf ol aditho tacid frediduea tiut &bfehaérologous to the
ol i gonuc] eot i hat .is ca able f formn
s A Wb%{F‘r“o‘g% acry de SH‘HEL!’&FS Wﬁ&é?rﬁ ‘gﬁ figon, Rro "Hng‘ﬂe yeast
S]Evéhlﬂleﬁlq))‘ev‘éﬁ)t@ qaosttrm&)tl lomtl td‘fbd]lciﬁtﬁﬂ@ﬂ)ﬁphﬁraﬁie@sfe& fe6HI . The
of a nucleic a nol ecul e of the presen nven

orsYRShetig pgptzdéaaﬁﬂd “erBing! Rogiag e &&eanagerafﬁgﬂﬁe Fiie Fuson protein tha
S @a @R ABIdWIAE r&RIVBAS] Pile AR RisIIue R $RRAR ond of the fusion
sufficient for _use in producing an antibody or antigen
biPFRiFIAG pEsthicaae (bp- hadirst 21ing| a6 in dre wathetjq paptidg isg methionine);
n Qﬁ)‘iﬁ@ﬁmﬁe qod @&1(91@ Qf SdsRioh w of thm)on%otgﬁt@ﬁ(ﬁ qd chﬁ‘lte%E 8 proline

g., a Ras nutant), or fragment thereof. As such
t Nlee the gecond amigo acid i the syrthatic peptidsiis eot@rgirfmerfg aquieline); (3) none
[ [

D oG I S e SRR IR R BUE U BB pRoip TR BRI (i, the
a@minavasidsca | pesitipe bénwh@hm IPakrof tbeewdwue pergideer [theagrotein, if the
u vor e ) PR
t gggglécl#}aé% *)tgde 19%1} ?t COﬂCen%l}ng)t I%gig ({oanog r&:ﬁldg a megxéomne), and (4) none
C ofi derdnmisg a@ds) at pifh'eormzm oftthe ﬁlsm podteia inalblsme or archnginine (ie., the
nol ecul e t i.S S an nucle t|d r of. .
g s ot 28 it el o EREHGIRES p5RigR s I prdleim, i e
nucl eotides in length if the nuclelc aci d nol ecul es
are GC-rich and at | east about 15 to about 18 bases in
length if they are AT-rich. There is no limt, other
than a practical limt, on the maxi mal size of a
nuclelc aC|d nDIecuIe of the present |nvent|on |n

o, " o - o o o o o o o



variants and nodi fied nucleic acid nol ecules in which
nucl eoti des have been inserted, del eted, substituted,

warefessssnverted in such a manner that such  PCT/US2007/063711
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nmodi fications provide the desired effect (e.g., the
i ntroduction of a E76G nutation to a Ras am no acid
sequence as discussed herein). A nucleic acid nolecule
honol ogue can be produced using a nunber of nethods
known to those skilled in the art (see, for exanple,
Sanbrook et al., Mol ecul ar Cloning A Laboratory

g1Y! Spr S 9
2/)%5 c%trc p ud(‘:i'llse Blcl'téal‘glllm rr% 1o u? gss drg aﬁtl CI&JE g?r%n)re oran ag ar%;]nme) The
a sylaheuetgppmte ¢ae sk ghesad twal arglinn gcldh thut rsohox‘elpmférelniy tabJeast 2-6

cl assic t echni gue conbj na
£ o i LhAGFRE A 5 oo it E Bp 0 H g B amind acids, in whole
Cclietegee up to bt 390 tamixfo 4213 B00Intin@aidd, 400l Akinid ﬁ:ldsQSOO amino acids,
i nduce nutations, restriction enzyne cl eavage of a
nftM&% acid fragnent, ligation of nucleic acid
fragment sne disBR3diieRt, iaf fugion Fl‘o&uﬁ&ﬁﬁ;ﬁ{semﬂ Q@6 A6l Seqikence of M-X,-
se| ected. regj ons of a nucleic acid sequence, synthesis
of*3okq FortecYiestn &b ihimethigning; xbarein Fady ady aming; agid;gxgept glycine,
O1pPaIRS, fySine RHlalghing WHetdin! X i®fany dmifd £cid excdptBbifodIn€Slysine or
and conbi nati ons thereof. Nucleic acid nolecule

h GREIMIBR (TRISTeiR 15 anysaniae ped cxqeptiethiening. Jysicar aigHne wierein Xs is
nyg %inﬁtoa&idjéccgﬂ Ml@tﬁﬁ@ nﬁlrfeocfr afré'lﬁing %ﬁhﬁlﬁ%&nﬁ% Yy amino acid
protei n encode t he nucleic acid
h;ﬂrsrqptjrnzﬁtqnm brﬁltlmoraargwmer Ingne eg@ﬁémmt ﬁteP@crmrbteem pighine. An

'fn? sy h’th@tgese ﬁeﬁceathgtu&t Qﬁc,%s s@abm %FE’){\ ?esmh Bhan antlgen ina
|ca y rang es i sl ze ronta out nuclreot I des t

s evwr aell randor emevnme | r@ottrmlgtmnl Irmtigﬁqatlmsoé Hhea pratdie om |the yeast
| Sndiydel (ﬁ?el Je)iuéﬁ&s g’[-f\‘-‘b%g&- ﬁ) - g)et Tﬁwgﬁ\%fAIagéqgence can be
sequence in'a sa |Z|ng to such tar
nuwsé¢dewith etbcrdanggupsr emaxielltwn d@ﬂlesmngemg ém additydmrtp dlezmhamcd stability of

gg@gF}(pg 18(’)n np}_%g%c ai%%lgr? p% ndi é)ole?o Eét I%gg\;e?lre oa lng%atlvely impact the
numhmne respbni;esmmetnﬂesvacahitmgughxgacml phé redssruetr eIn addition, the

SRR T N WA ——
gmaeﬁkﬁagﬁ@sgmhmmdmmﬂgupn pLobes ?an rF?dlly Ee

evel oped apd produce t hose of ski int
usi ng e AT ‘@‘P?fﬁt ?%H‘ef MYRIE e ¢ {f Qryeeic s¥iflie benc"de the

( Sﬁﬂslatfdﬁrstrﬁﬁ(ﬁmf% syl ffideised in thé hREMioR ard ALCK-£IT-G-G, in
al, supra),. taners are short strands of Sénthetl

n@erOériaeC%\r!rta orisiamseionigauese rulpss yhpiralie ALHdR thitisqapeice is the

I AERINtAGI6 O §1R1a80 leRdodBURE Slethidfihdofl MK BLE ASP l@erQ ID NO:1).
virtue of their ability to bind to a predetermn ned

spkiite be vpdaryend the veaouseeniodimentsyl thg mventioy ag described herein may

S RRGIbkicEimbied. A RREASle, 38 SA Rpétt et nrﬁgntlon when the synthetic peptide
t hr ee- di nensi onal structure and are ca

dils ¥A-RrEAP (SEQ &P WK ), thermysleiroasidy etnhodgr@ the stnalsne for this peptide
di ctah 6L g[@-%‘SA-TnG-% r\‘/'é‘rtoldﬁ Sthe%b!lrﬁhgﬁ ot reﬁl%&ﬁm(tﬁ%\l@f the in%entlon will
an approach for gene i1 nactivation via gene sileéenclng

t erermpphrenRiXhpsetof skik incthe art. ( RNAi ). See, for exanple,

Elatr :nte %%ﬁp%@ﬁﬁ@%}lﬁ e }é%éé#gé%l%i? )nar? pt?atgi s%ch that tthe antigen

whs ekpressedios pmh&ind am deNerp @ir trausibeatibn € aacﬂxpret;sbd mu@en product,

d | 1 t i fi [ ]
CERRIR AL SaRhy o B BiRe AR *Se JHEk Lol SREESED). One
t hadthaf fot ibeor@l&hln'ihlﬁs Sspb@ € thegnwehtisnie td we @8pacgedim for positioning

occurs upon.th rad t|o of R oubl e strand
C i RRARRRIESHE 45 She St SR eEl CRE By 6 ¥akAqgeser arm i

H Endonucl ease di gesti on. The digestion results in
nol ecul es that are about 2 1 to 23 nucl eotides (or
bases) in length (or size) although nol ecul ar size nay
be as | arge as 30 bases. These short RNA species
(short |nterfer|ng RNA or S|RNA) nedlate the

o o, o o




mechani sm appears to be useful to the organisnms in
inhibiting viral infections, transposon junping, and

wG2m7Mizs3phenomena, and to regul ate the expresmiwuswH7/063711
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endogenous genes. RNAI actuvity has been so far
docunented in plants, insects, nenatodes and
vertebrates anong ot her organi sns. For genera
background i nformation, see, for exanple, Schutz etal,
Virol ogy 344(1): 15 1-7 (2006); Leonard et al, Gene
Ther 13(6):532-40 (2006); Col bere-Garapin et al.

MRS, Wbt $ ST ZBEB LRl e o s

alantigeh@) tr thedyedst: cel49¢h4149&)r(ezﬁhﬁﬁ.l)a,; orfei preteinthat edn t used is a yeast

S5T85BSy g s e

72nt1g2a®) be)'éSarg&&DE»)the Mh&eﬂlwaﬁkuoahhat the. anﬁ%ﬁn is Mb:ité)d on the surface

22}5 g‘%%%g%sg%éﬂ lgqfélbaﬁg%gsq E)feotejﬁtls I%a}jbe %eX r tLe spacer arm; however,
7%&5@%&&54@%&)&%, itai6 Anoke kefirable @6 hale theﬁhﬁanB@ermc fesponse be
602- 608 OO&W A ribozy ne is an RNA segnent that is

aﬂrrect?doaqag\% HBPIASETL EhcE el (Y fReoqr g ProtBp.  As such, if other

bipeadihdsre Qbed’ RF MePaded iah,Shén M RPEEr a R{)\I&tem that is used should not
specifically, ribozynes are antjsense nol ecul

t IgERerate Seqh Brareg IBIHER FRIPENSe tih dhe sHAERS arRNRIOHH 8?‘3}f %H?H that the
| Bfuhe/ AkSonkd tde Hr8A\4hi ntsbu“s mgaﬁhﬁ’ai eShEhf NAE KPABGrt should
at _a specific cutting si Such nucl ei ¢ aci d- based
agtnfos asgall jamprg regnonsecd therwweh@m pretein rglatiye tojtlkesignanyine response
an; JoX yoi t the expression and/or function of
&'H§§gha tlgro%elns According to the invention, a

r econbinether metbpdifar pesitidning Ithectateet @rmgpm(s)s@sbeaexr)osed on the yeast
r : ch

SRR L1B e SR o Bl Ao R Roly AR PhaRBIRRER, @D tg anchor the
artargdtite ihel viegst pclb Waﬂe@yeﬂmmlw EosHiongg wa b@:@dcempmmad bs appendmg
us%eﬁd}alassegg too hg gaerge g € /1 1gen{;]? 9 gl%%t it | C gecret%rpl epa&hway via
aanadsl&mqmemtrethb ret\dbpaasimnsﬁetmmldl (ERI)maclt &moﬂiblanﬁgeh baels tt@r protein

|s t for U|t or_use in cloning, sequencing,
Cg‘r §§elﬁ’€ﬁlﬁﬁﬁ &P ig the nucleic acid

sequenﬁﬁoma‘ as@b@l e, spSUdE BroR Hroin X PIyess ipRdeidN drh@ryeast protem can

dellverl the ucl ei c aci.d sa&yence of, choice into

nGEPSISE B (PEDt5R Gt AROHERR BB, sl % sk ppfein. In one

t Ypib6dihet, et poteieis abslt 09 @R0NUAGhEhdids@Th Bnother embodiment, the
sequences, . that Is nuclejc acid _sequences that are not

ndeEH BIOfSA bt 49dp SRL AP goifly PpeTBRadmisRidhcigvenyon include

benL{QnestoRn Biehd MelRd 258 aiRULNs! BEle¥e 3bO ranﬁrﬁﬁaé?dsSQt least 350
contain regul atory nucleic acid sequences

prafyRs asids, 2 Gﬁ?ﬁ?@ﬁ@%"e@@e‘ﬁﬂ@ﬁ#omw%sét #Faﬁttﬁﬂmam}no acids, at
f quied s P b AME NMcids Oat bt 06 AfhH 2B, BF Ut 3510850t Hiffino acids. In one
present invention or which are uséful for expression
ofembhéimenic theiyeastipriotbinms atleast 430 apting pridsgn demetht | nvent i on
(discu Y I .
A or DRk <8 cfREBment BV, O Gl A ofifenh B e fuson
t ypoteialin the iysastivghlics prayenty hestivapslatiomakmodibeation ioh thaiexgressed fusion
a ext gnent.

BB AR FBERl il BpPartill B P et . 0
orbgauxpsme@ @nghe; yeasticalt sm&ce)r Forplehvery intd tiee peabti seeretory pathway,

! P el e P SRR ot ARERATE b Bhetuding, but no

ddingitedo, Agabandrug Apaly; BUC% lnﬁaﬁ’tliﬁi\}eﬁasa),amhd felnfﬂireiguhleeddér sequence;
t r i.nve The inte ted, n i C aci .
PR EB e Theloragion o Evttsbion el (op el B BUIS gffes or tocalization

under native or plasmd pronoter control, or under a
conbi nation of several pronbter controls. Single or
nmul ti pl e copies of the nucleic acid nolecul e can be
integrated into the chronmosone. A reconbi nant vector
of t he present |nvent|on can contain at | east one

o o, o Y Y LT Y LT



produced is inserted into the vector in a manner that
operatively links the nucleic acid sequence to

WOoBgUIEBI y sequences in the vector that enablrRETUS2007/063711
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transcription and transl at#dn of the nucleic acid

sequence within the reconbi nant host cell. In another
enbodi nent, a reconbi nant vector used in a reconbi nant

nucl eic acid nol ecule of the present invention is a
targeting vector. As used herein, the phrase

"targeting vector Is used to refer to a vector that

| a u I d .nol [ 8: ...

| o Rt Sl e ol b BB GG PRI rT6 P ana
nﬂhﬂpule nay be used to delete, |nact|vate or replace

d t]
ﬁg s te " C ?}f ggp%gﬁgfo%l ?Igv:en?oglp a elé aec@grhcgs §7% F% Bseldhtﬂ target, retain
k nod/kr mtﬁhzteelwmodemgy DtheSpaet ofithe §edsovehivhey fétlexamile, ik theshitosol or

t he i n_one .aspect,,.as a "knock-out" vector.. In
Riindiontrit " EREoIE, BE SR voR mSORR B Gp s for an of the
veﬁibommentut abiovE intlyipd, CBhtl Yre Wbe lmitldeis; SECH @ﬂbs@ﬁ@h@lpymvate
t he, vect e insert)

|ns i nt
AR GAN §CEg TR IR Hiotiosg Bhosplii emrase TP
a%k:ﬁ’e FEGKRTEEhEE repres 16 Stpr&iSiDR il Hluddi®atilskos6® locdlizatRn; the heat
ene which is targeted to be del eted or
i ﬁg i DFRteHY) SS4h STk | BIA H(d. s¥gsfe srRressiont Kelngused gnd whose
I rps&élhs hre nfRSiheReAtbR upes egﬂoatr@ oIl 1d RGt kA&t tgeﬁtﬁochondnar

such that the target gene and the insert may undergo
hoFriagois feeimpedinanieehondpis By t he endogenous

tq;ng% l&e{,]lgAlng S8 M@ﬁct ivated, attenuated (i.e.,
east a portio e endogenous target gene _

e| ng e amb@ﬂlmpnt@étfetlewytlomrelar@ o &% e@tlbow pi adigenybinding peptide
I Qfed? E’éi&{ﬁ@ét bﬂlldg sg)%t?i #)&)‘tlllg]ﬂa fiavi hQ %9@ m%tattt)r? Qt%Erlbed herein,
one nuc ent I nvent

opeaheding éfuy nbt hkl@dd t® annE7asT mmartlenempr’ﬁéfégr mntau@nmrdz&tr an E76Q
S%?\He% %eZ%%‘? (Hirrrlle% (#kth% in rqt%eosr’lergfa%e ova%nzkntlgody or a%tigen binding
ntpebtﬁiecthacsretécmlyebmdlsetota)RMprotepr Ea/&igon muaitibi et any one or more of

FEPGTE 025071 b Bont DI dahbe o AT Eifpations of Ras

sumhattdnatiest:h&dmbbﬁ:aﬂdq)a&&mabe iy ot ton\be mutation at position 12

L et EE s risfioh gL RRB S a5 AnTE cpbodics are

Trohfa&ridell | i@ Nth&0 ey WompESH! BHMESopBILALIS EIPURRS €4ndt BAbuch, they are
contr.ol %ﬂslnltlatlon el ongat.i on, or. term nation of

t rarERers ot the pmmpngelqbulin synetiamiy of PHIRIng r ARLRIqgy ofthe invention

CQRdlidel pSIPEILRID GREmBARINBLSELS AL divaBAt Al ridnaViiént hiibodBs, bi- or
initiation, such as pronoter, enhancer, operat or and

r apisResHics wHibediss Serum, Feniiniag sugh aptibogies.omntiberies Bt have been
S%Hﬁ&?ﬁﬁva‘r}qﬁ% Hék?ee@%dtahﬁl%ﬁﬁbﬁi bQvAQR! 6OIEMBOGEs. Isolated
that can function in a host cell Or organisminto
wientibpdies eofr the dresenfainyentign | can cngleded serwnecanfagning such amdibodies, or
| NGOG Gflat HBRS BEH Cﬂ?ﬁ’x@i bq RIGL tng %ﬂegs MR UfEBodls 5ffie present
present invention can so C addi tional
r ggentioroeap bsgglyclosdr monedioras Altem@ivab't tmctiangldquiveleyts of whole
S S f o 0 . .

; Zagﬁﬁrﬂig S Suclgés %gi%gne gm%hﬁg?a 1 grttsc % wm?ﬂ‘ g?e ort}g§rﬁ a{rtlg]body domains are

r etmnmbcch antabsceﬂ (e.g.,| Bv,Offeb, Eatdpdt ﬁérbb frgmeeltso,ntsr walhtas genetically-
e _present inventi

BT PhibdalG D TRERJMEneRf | R brBEORRE single chain

alsatib@ldRt ai @AAtitwERE ethatr yans bidatos n{dre @han $h repltorse (@ N bi-specific

nucl ei c acid sequences) to enable an expressed protein

to be secreted fromthe cell that produces the

protein. Suitable signal segnments include a signa

segnent that is naturally associated with the protein

to be expressed or any heterol ogous signal segnent

capabl e of directing the secretion of the protein

accordrng to the present |nvent|on In another

Y T Y o o o Y 4 a1 e




nol ecul e) can be inserted into a cell. The term
"transformati on" can be used interchangeably with the

wWo evom13388aNnst ecti on” when such termis used toPCEIS001/G63711
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the introduction of nucleiasacid nolecules into
m crobial cells, such as bacteria and yeast, or into
plant cells. In mcrobial and plant systens, the term
"transformation” is used to describe an inherited
change due to the acquisition of exogenous nucleic
acids by the nicroorganisn1or plant and is essentially

[y ol .
S RASNIERY By bbb\ o 16 RS b Berenf UGS g - o -
nepetifroantibodids ), cay atsebe empbymanig:esvemnort he growt h

proper ure.after they. he
Canor ptctofly, SR bt Bt e RoatolfipdSa0 MRn peptuced by
t Beandaed mecotnbmmf BNAI «achmqusS ilrvefvergaﬂih \manipathtivh hd tegardsion of

trod on o enous nucl ei ¢ _aci into, .
A Eneelreo s B A et BetoRb PATIeP R B drelude,
hehﬁleﬂctdﬁgmr alfhbly 103 Mﬁpﬁ@/&r MLadsh#as thheOefnnadSﬂle&lme from a
an transf or

cells, crohi cel |
c dhtf@en $a W BRp oL fheaiPdk, 78 Rk ERRt pgiooRes ihd antgen

t b dirtg R Hiehis @eredf), RXAGEHNAUSsTUHS ICD I sedfiérids and\$Riodally at least one
cel | Therefore, transfection techni ques include, but

arvarighii rogionfragg ok anipe,Ad & (e feived S e sgurce and the remaining

beohradFBMe vaHableUsidoMe RRStAN Q'eé151?sn§a@%g)rop§ﬁ§)hare derived from a
soni cati on, eIeCtroporatlon m Cr ol njecti on

| W&@%WW GensBYGsion o chimsfie and GPRa&i%ﬁqgra@tlbﬂﬂleéﬂe described, for
fugifle, 1@%&!%@91 PARInE A PplicBH &5 ﬁﬂ’ A3 19957 6C 8PN 623‘9&@0 el £0451216
to standard bridiza |on condi ti ons under
n@@d@?vﬁ%‘lﬁo@lhl ecul es are used to i dent ify similar
nucl ei dar
di scl os@ gg&élg' o%miéigruh\%ﬁon &rﬁggﬁg&% etal ﬁg@ﬂ;e}lk}g ecu 1{31%1, such as,
le@tmxnlgpleﬁbm abtdmtedrtg' alvBbhitah sheep|achagyter, aguisias pigr 2 tnakss, a rat, or
Pr e 9 r.0o neG t .

&1% grg'eg g)épog%ﬁél % %}lﬁlgt%li %alﬂs% wmc? ‘ah nt?ibodg pg 8?5?{33 %?rgl’cally, an
pagmml . il i ywithl an edftcliviei amounf oﬁramugemethatos irgdotadl iatoethe animal.

O BB faf ot 5P R o RER Ao byt £gp producton

mbsnﬂhé @hingdfl. rThel zemhaltd aﬁmafne sglmaﬁl @smﬁ alfobved ay am@bﬁd ovét a pre-
Mej nkot h, et hem 138, 26
Né‘ﬁ’l?&?‘ﬁe%i’eréﬂ% of’ ‘ﬁnt?r gﬁ’e ‘P@H“H&‘é‘?%%‘r‘"é“ts% EL0F FB?aéﬁde‘H‘é‘le the immune
h%gﬁd:rﬁ 1Shﬂ)uhdl o Bd;pﬂoﬂﬁiir)g aduewalsdf fol th¢) glm;gun nyb bideh tl)adtiftaﬁlﬂ polyclonal
ana . SNl ng.conditlons as retferre ereln, er .

t §og &f?tSP%ﬁéC %ﬁl‘%a‘B’@F‘h Serus i %‘i’ﬂlF“d?ff g? o F“é‘f“é‘{ g‘&? gontains the
Mfe€ifed | 286bdiR4| (Biindhe LRADF a dRiRkdn, 4R Mol 6drebeCcoNedteld from the eggs).
sequence identity with the nucleic acid nplecule

l@eh sBUBrLBl & £ RersrRtb Folycloatli agHbadia Bt b ﬁmherepunﬁed d from the

C QB (o Ldnfifle, 3RS 6 whtR S RmThR B e Of

nucl eo Cto ?%SW fI\l/gt{):izalern'ialf’ee st lFhltgr;dgée)snc F]V)}bl‘l di zait%?son gmd

Washl nélaseeianal patibodics say dedroduge %ycwém@u tp ther methpdolegy of Kohler
&IMI s@:ﬂls @5‘560@55@95 1999). Fok 9}[’«1 ?&Fﬂ&y@ﬂi recovered from
ecu avi ng at | east about /o nuc aci

sébmmm (ordmytsuttz}blwmsne)tdf@n nmmu_mzcd argingl and| teenufusedpeitingiyeloma

u e [ Clel (1 . .

Cg:ﬁgsl {iol %tﬁégba ?dl%q au}r? opfﬁg( b(ftahé?)({%lg r@apaglgso rﬁ%@tﬁx{aptalc ﬁroggh in suitable

n woltmetmadlam) Hlybgclonas rprcrdyemg yheh@dsrredjarzibbd)oare aelgcted by testing the

n as. r rre
canti] PrAETRb LA SR oy FeBramh pRAT fo b Faingeth

rml eculTas ldvamidngamtexteﬁdusto mhauﬁbcﬂg%olweﬂtﬂes; séxaigtiines referred to as

nce dentlt with the nyc |c aci ecul e
SRR PP e eshebery SFTed dp ot shesiBieq oy fndeeither actvate or
conditions permtting about 10% or | ess m smatch of
nucl eotides). Very high stringency hybridization and
washi ng conditions, as referred to herein, refer to
conditions which permt isolation of nucleic acid
rml ecul es haV| ng at I east about 95% nucl e| C aC| d




stringent hybridization conditions for DNA: DNA hybrids
i ncl ude hybridization at an ionic strength of 6X SSC

wdq 2091d88Ma+) at a tenperature of between aboutP@OUSG07/063711
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and about 35 OC (Il ower strungency), nore preferably,

bet ween about 280C and about 400C (nore stringent),

and even nore preferably, between about 35 0C and

about 450C (even nore stringent), with appropriate
wash conditions. In particular enbodi ments, stringent
hybri di zati on conditions for DNA:RNA hybrids include
hvhri.di , h

VKt BploPRAC o Alhalel Ml pRAGEBEINR ilonfoh, Sobampll 31t desion of
4568, palypeptidss.efldchapisysss b eresenred digend sneaﬁO@ anacglwbomtBeste et al.

ven (or b b
8 %{: ggﬁj O%a% S §|6 E)méﬁi%als)lbs 3%199 %Eo teé‘ %%%Enn§? tr&e%ﬂé’e in its
Thﬁmewvalues are based on calculatlons of a melting
or, m)I £eu salarger L OB EDo 100
S s 5% HITde A : of about

40% AlI'hee itﬂaitiotl e:llsys 1nérltrdee aslmahemcslaéxﬂu Icamp@lmdnmgl @adduyts of drug

as,.set forth in Sa ok .et al a

0 S, i AR e TR SR Y B R Qe fonformationsl
S tahta @RI or&‘&nm&§ bDGEP hpdidlysif oIl dhe kéﬁ‘lba@iﬂfeﬁ)lp ficAlcémp@inds may be
t he chosen h d|z%$|on condi ti ons. oi.exa |l e,.

h;f’b‘Fi“iil F 419 fP Ras<GRB that Atel G3aeble, Ok BRBIGHAE With ytated Ras

Steind @ tf@%&a STty iRy RN U hhodts efnB@timedtesudP Béapduii@y @hyinteract
-25 0C below the cal culated Tmof a particular

mﬂwtbr With dR$GAP conadapt dhis epdqseroms | BasrGAP ypretelp to trigger GTP

C QyBioRRLs P RaOhuta s tsu@fﬁg thRRECADAI R e NllefetBRS sﬁclﬂ%t)mpounds do
aré approxi mately -200C bel ow the cal cul ated Tm of

t Wet t5igeeriEhi lyﬂr%xﬁkﬁrqf avildetpiee @purmytatedofr nopHumerigeaic) Bas, so that the
c Eﬁﬁﬂ DNA hybrids
i %gghgdggpgremé‘%@%’E?Jtﬁﬁloﬁgfﬁ%%n in 6X SSC (50%
f or manSerk) angagentire tbe shtape, Hoeiapmisd frop wmeledwian diversy strategies (a

t Q%blh&liah %@' ?elé?é?iesn‘a{egxgpzﬁlﬁmmﬁstﬁ@ fapRit coﬁ&gm&mﬁ%@'éh’ernﬁca'llft‘ diverse
about | owed by additional washes a

t @ﬁi@ﬁlﬁﬂlmaess) almpr%v&eaamr% Af fyndeticeqogppundy igpartigyar rfreﬁlsceemwal or
0 Q@mﬁ\ﬁaﬁ&lﬂﬁb@@ég '-H e. JibraBibs bfitompeidls fat Uifred inx¥quemle or s1ze but that have

l'east one wash at about 680C in ab

ﬂmame bsﬂey %@ycksmftwrréﬁ*f@él drae desigps ora f $xPrRie: é\rkwhb et al., 1997,

pqlldl&@l&t' BQ)@echrflegpeT HOF &R AP RGBS a0 SirkYedibbd@Bley-Liss, Inc., which is
full-1ength proteins, fusion proteins,

f ABEGFAORICd BIEsHRalTCICEaRG Br ifFefnfiSHal Caafidets ﬁ@np%lpé(%lawa'ﬂy()@afélﬁed by
Ofwlfgl&hglpm@ﬂl@dsabSn bé\/meen@lh Prectht bisifdy lty modnatt 6TP &l @Blysis or serve as a
prot cording.to t resent invention, Is a
Bitio S SRR B s AL RET R0} ¢ hat. has
been r airavadleduld ndivdratynsiatega| largel ¢odpolrid Bbrarléshﬁé @ﬂﬁesnzed for
ect ul atio can . ncl

o FRRPTE R beptfsco ey ey coliobyPtssCEelof el oitaic motecutes
r asmgbiologicall gnzﬂha]xdlaﬂd?& qhemi:aﬂiap}ﬁpachfsd Thy Elﬁtheltpamaieteys in developing
8 Oagrglo I%cg%r r ?ﬁtm A rlrsa{eﬁ% 1nclu e 51{931{11? dl\xﬁglg/; lfll}c(:)gebular s17e Qndelﬂxasry diversity.
be"ﬁxn gpneral foadoff sésemmhcmmmnes ;s td helize eefqmm'tiampph@gmedf combinatorial

glgctlog t§ %gtgm Hx%—a@ﬁﬁ{yoﬁ Iil am %p(lemge% X‘%Etc Qn fh%rr gﬁtﬁmze the lead

frhom a natur al occurring e n or

t meolécplen by titheetandom blwlitedect We’ﬁ S{atcgiasi rMetleﬂls oﬁmolmulmﬁwerSIW are
M q3Q4 i IR it ANEAR. P mlﬁ gtions to the naturally
occurring protein or but whi ch maintains the
over al ln pagfiopalpyireg é¢sngnami:e¢ndethea Hagerdimensignal (ptractere of laeregulatory

¥ g
%l-hpalnh cal® b légaﬁ#talg be a{) Fneg(a{ Sp(febeug‘l% r}nz{gg d\%ﬁ)ﬁanc?] (NMR) or X-ray

honol ogue 1 s i

wi dryptailoggephyy oEhési thyee-dSnrnpiorah atmgause pamcnhqd be ugpdtto predich gtructures of
limted to: changes in one or a few am no acid side

chai ns; changes one or a few am no acids, including

del etions (e.g., a truncated version of the protein or
peptide) insertions and/or substitutions; changes in
stereochen1stry of one or a fGMIatOHB and/or m nor

L, .__.L__ o




honol ogi es can i nclude synthetically produced
honol ogues, naturally occurring allelic variants of a

w@owemd3esot ei n or donmai n, or honol ogous sequenEEBU$200TI063711
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organi sms ot her than the ongani smfrom which the

ref erence sequence was derived. Honol ogues can be the

result of natural allelic variation or natura

mut ati on. Honol ogues can be produced using techniques

known in the art for the production of proteins

including, but not imted to, direct nodifications to

t BiedeiaP Q I

o pieBPLAlgBlhus P Bolb ) (Al kit b 3R Wimputer modiing

t Fbe muedictsid ccoammdlds%qqém@n érncwsed ity optimeizg rle@tl @pmpwdm gerlved for
anﬁ;&agy lnﬁ)lec&lluatﬁ%rﬁty%etﬂé)% oﬂbddenes Iﬂ?%e& ﬁ&h&i H@n?i s‘ilgcture can

effect random or tar@eted nuta onol ogue o

abgipyasicedr bit. efoh eraples ghpical esynidesiss ireqombingeinbNA| teyhnetogy or by

OfisofaffSd B imeRdpe 3M AR s (k. % BN EEmAIl Bhctdrd Al fdn?@St
about 45% or at | east about % or at |east abou

55% ovanfus g metheds af segre-brsed irug dgsign aip diselowd gy Maplik et al,

ati9d7e ke, A e A28iscRWe, Br ekMipid, nRIMOU of?lﬁe@tedees@I id @RSt the user
about 0% or at | east about 85% or at | east about

9gygetsothe giroqegs, crsaiing tnosd opelerales iftom a fraemant Ytgaps(of appropriately
ab@etied HodnictleNfahdoml desiph, @t wltlaaﬂlte @B0uEs 9 6%aetiel ©N bihe@dlgorithm to

or gt | east about 97%. dent | at. | east aboyt. 98%

s e s a9 e sgubiog o PRl PUIERCqely Sgplyne @ sdlecton

peﬁ«aﬁdﬁi tol cilgIB4tE the fla@isy\efedandi&die Hgadds991% a pifid- mlaal @ptdaﬂﬁ‘gaﬁhlch the
ncre aci uence

S AP PRI (o 2B RO R Eon CHO S Btfacs and smal

C Grpméns pobesclotlowaitby liakisg pdthdr bf/faodrabloproleosited. St s of , an

ag%gg%ﬁé%ggggggigég that is less than 100% i denti cal ,

I § ey i dentical, |ess than about 98%

i dent i Aald;schseasattdve,rbrﬁkbmbbdﬁ%% oftihatinveation feasstth@dmpositions or
about 9 @61d ti cal s than about 95% i dentica

2 Neting Bt 08 I Sniraed BRGIr0E . ToRtie 0 oSS 55 ehdingdhg same,

| deahy Sﬂ{hettﬂeriﬂ%ﬁu@ aldkiabdids @GS Wptaniess, 2iBbAMS.CREAI) or peptides or
sequence of the reference protein. As used herein

uimal mejerdssnese Sprbrtignel anfageRidthcactivatos gk F&é’n?lytr%ym) as
| AdRBAskddyatio®d. CThe bRs@R iftaddaahdiodes @b HRETREY Wit @t hStated Ras
performed using: (1) a BLAST 2.0 Basic BLAST honol ogy.

s PEQLARS G@Pwdmem G3IF by usediip@ “FeMenuQIEl cHEPOSIHEN BT Haccipe or in
f QbnjPiEibR WithaC) s AR CHESn M de L riBERDEG 7.9 8B Ak Nos. 5,830,463 and

paranmeters, wherein the quety sequence Is filtered fo

r
I 6\08é5%|a§ﬂ€tﬂ)ﬂ8r‘é§l Bﬁgntt?ybl@reﬂ@mNps (96848156868 Alpand 2006-0110755
Al , ,
Alﬁcﬁﬂfler t}%f of cﬁ#{PF&% C{A}aagme caft Iﬁﬁ"ﬂfd &h Z@]ééh? § %@gglg d;nutated

BIBAS;Wroems destribed AgrEin (a.gn ewag emémapr mptldé hping @ mutation at position

SohBESFAAI b IO PR iy M By Do ofp s 1

emiutation yWith {rdjhea nidLabisd, Sﬁclahs gﬂfénnut(tmb ragpltahnaceuncally acceptable
par anet SSlgd be bel o 3 /or PS| - BLAST
P RAAET L AL I R v acaifcany 2ceBRtle Pt iy Yubllance or
| tveliiale esditdblleARF. delltrerlng amuatdtha tproteia ltsequm“rE method of the present
di.fferences in.the standard ters. between, BLAST .. .
D BRI 6 SRURIE Uy A6 P9 ST | GIh R g B s il not imited
mtglah attyava:necaﬁgmlpeﬁt a&np atheNgpsofgiivdre aﬂﬁcm&rﬁahﬁgy

using the LAST 2 ram . whereas a sear erforned
"5 BLASFeosTge b Bl STCOPAGIURANS B O flg é\ﬁtﬁ@ﬂ%ﬂéﬁég@mﬂy

t RELAEE e HRAWMRNESPINEY of'@h ahiiRNkd fayspebific Sﬁﬁ%ﬂd Sultable adjuvants
sequence in the top matches. I n additian

prigslide Butaic agt Bw&%@ Feaag's edjuvas Qﬂéﬁrshaetﬁn@fceﬁ vl components;
"profile" search, which is a sensitive way to | ook for

sequence honologues. The programfirst perforns a

gapped BLAST dat abase search. The PSI - BLAST program

uses the information fromany significant alignnents
returned to construct a position-specific score

natrix mhlch replaces the query sequence for the next




by reference in its entirety. BLAST 2 sequence
alignnment is perforned in blastp or blastn using the

W@BBBT33830 al gorithmto performa Gapped BLASTPGRESDH7/063711
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(BLAST 2.0) between the twa9sequences allow ng for the

i ntroduction of gaps (deletions and insertions) in the
resulting alignnent. For purposes of clarity herein, a
BLAST 2 sequence alignnent is performed using the
standard default paraneters as follows. For bl astn,

using 0 BLOSUM62 matrix: Reward for natch =1 Penalty

oéh gfr 1un'tr%55%|& siIts %@u%??%a? gﬁé) sili cag%c{ ?tuf%g t %[Sﬂlisz serym proteins;
1jvjralf |cbate rprc(temns) btber kbhtaeriqbnemmdn greﬁarBht(ﬂ‘s‘;Ul‘@ﬁlmiahllterferon; block

OR8PS R TR By B TS, By, o

AQIilﬁlr alljuvgnts Qa\tahﬂ)l@ IﬁeﬁﬁRIbl IMiRAbClem Rbsfe&rch,efnm;" Hamilton, MT); and
"nmodi fication" and.' nut ion'.c b sed .

| eI G <R QPR gt 2 QR AR e Semeffgs Biosector AT,

mMbnfafldt | ons/ mutations to the primary amno acid

sequences, of a protein or peptjde (or nucleic acid )
cequenteBiTSEEPPEHlY FemBeiads ‘et “inbive e P i 9lofy herapeutic

C 2BmpPbsitondR the Ofbated HRHA! | BEitdRS bartiérdNadiadel Batkre not 11m1ted to,
nodifications to a protein or peptide or, for. exanp
c PRYIERS Repteolleg E?tleéﬁenfof)‘f‘mﬁ%’ﬁt kiedegradeble Hoplas. heef‘r?ﬁts&rﬂtls esters,
Ofland 6lyBAL.I Ng the protein, such as by a
gl ycerophosphatidyl inositol (GPl) anchor. Such
nodi f i $AeTRREHEC e@mMPIsHions Na¢luding (aecanepeofnthe Rraserisinvengien can also
e)&mlne oné fortfﬁgrenpgdrfng 1éaq)l h&e& lglg e&% en{shanAé I'1f§ed herein, a
post-translationa I cation at oc urs in
n@hmmlceutmllydaopm@lq) exsipie refersp@ptmyd@bst@)me@rt%ld@ |fqredehvermg a
4 F %ﬂ)%sﬁlgrptlﬁbﬁh iy he %&!ﬂﬂ)‘& (i?fgéehtulh{l&ﬂglil ?&4 Ji Eungble in vivo
the g groups yC|ne an ani ne;
i 0l eucwvnesmnd Rreﬁgcedwa)haramparttcal@ acgegtablgl axcapn:ms axm capable of
npa%%'(zi fétgg'd g??rrgq%ﬁ n (or I sd ‘)nqe %nrt]%et ‘ylgetagto{/]eh%cgés or dendntlc cell
wampntmg ihe Q&Sfm:ytcwl) f0a fmﬁn mlml,elpom artila olﬁ&&lcﬁmpdismon at a target cell,

Eglgf?’qeetr (}lrlesge my tﬂe %gljsr tglgg(lbr}t ostiol_trgx} @@CJ 1&1% 64 Ry ur{eﬁeésponse at the
bagi& sité (ﬁdﬁﬁg dhat tHetta/rg&thta%SrUB@s;&teﬁ’ﬁlé)al’Suﬂﬂilél Bﬁ:ﬁ}ilérdﬁof the present

secondar ructure ou. and _Fasnman, Adv

478VeRROY Pj’}@‘téﬁ smpamst%?rnawe% fhaptransesrh Sy Aot o ey target the
TRac@@Nes Al sittS Galdde kePériedOfo hB@int @4 MonAREdtAR NCarrie®d)er Fxamples of
to any portion of a protein (peptide, partial protein,

f mhﬁmraet@leﬂlyp resERIAblS exgipientsi WMolufe Bt dreinet lgmttgt f9r Wptey, saline,

O Ghbdphhtd BufFred ¥althd) Ringes Sotutlar dlée’(ﬁgse sbRitibl SbAM-Ph Rt Wiutions,

or _chineric proteins, to.a cellular conposition (whole

cétans selption, gther aquenus rhysielpeiealy halaneed sokugongy oidy: gHers and glycols.

leSusOlagdnd 4R cdntad@EitaBle SlixAlarP @R ta6&k réquireli Yo Approximate the

a ohydrate (such as those expressed on cancer

c hysiylogieal cpn_dlmmgpﬁglp repiipientuforexamplea Ry eﬁ@mmgmhemlcal stability and

t fl&ﬁ&f?&g. Aéh@ﬁ‘l‘e'aﬂ?ﬁaﬁoéuﬁ%tﬁ&eé‘jhcﬂﬁ%' ﬁ?% gg& ' sfohl‘a APTURE sodium

responsé (e.d. andl or & celt di‘at ed

i roiriomide, rseéipmrie@ate gutdssism chiosids,asisivom cmmd and atheri gybstances used

taqgﬁ)ro | VI p?l%%%gttetbeéﬁr T\% {)th geranp%lcgsblolnée &l er A%?‘lj’gli/ C?%stances can

Al aﬂsenmimde\peésyrvatmes andth agehlmealamt orascrasol dbnarahg emd bm ralcohol.

referri S on of an on

tor m - SiEiBBRSReRbt §ifibattic FiwpSHEnGE SERPO it pfignt invention
t difi¢fudes BTMYABO G untigefrfol VTIDAGHGAN afithal] aRdlparticularly, at least one antigen
her ei n, deSC{IbeS an an en whi.ch el.icits a hunoral

P APBPSEER < RATORE Dh 6 PROGUD GHGHMGE (e Muagon i positon 76 as
antigenic), such that adm ni stration of the imunogen

to an animal (e.g., via a vaccine of the present

i nvention) nounts an antigen-specific i Mmune response

agai nst the same or simlar antigens that are

encountered mnthln the tlssues of the anlnal A

a o o o o o, -




antigen, and preferably substantia
non-responsi veness, anergy, other inactivation, or

walmbw133ess of | mmune systemcells in response tRECTCOSHO@WI63711
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with the tol eragen or a cebd expressing or presenting

such tol eragen. A "vaccinating antigen" can be an

i mmunogen or a toleragen, but is an antigen used in a

vacci ne (prophylactic or therapeutic), where a

bi ol ogi cal response (elicitation of an inmune

response, tolerance) is to be eIicited against t he

V%Qs% 1{)]e%t l#epeqn aIEH]é g5 os1t n or rxrfguc?n% I‘i:clu%%ngr#e two a 2w several or 2
en antl gen can I on, ragnb or ’epi Fbpe

ofphmhtyarmf |agyegent emglu,dmg qmepbn derd irgnergeniordosnabisnoft o or more

¢ et At SR b SRE e hE Pl By PRt bee QUOBR e we in e

| proseog '@ﬁpd&hﬁﬁ oA ddtcine sireinelddd tQ/oa'fﬂ nivfe ifhunofetic éoradaii o2 epitopes
a Si @ gﬂgroteln can contai.n ltiple different § h
A8 hitHe or F‘Hfﬁﬂ’i‘&é%ﬁu MEghiG domaimy qfspitgpss from the

I sfif@dells @RUSHCA Banldnt, b Bv@orhére aif&rens bi@t{ges imMuidgeni€ d6@ains, or
of a huporal _i nmune response. eglto is defi
1

hé&piApes am S1Lre cells; HitFogarganisgs 1 Erefirttiy.iih f‘aalgligeléﬁqleterologous

aRd thg§Rast Biddin (., S¥hbi SrbRMt thitQs BAthGily pAAuddABYBe yeast strain in the
response or a single toleragenic site within a _given

anbseaenot Benetic s"rstuf’lpg’&iﬂeﬁlﬁmt’ ationh p risefgrred) anytated &as proteins and

%M&fed'fﬁ%; préRirR Tor WRUNE chRINANEEVacdiBOSEcdMpositibh br With a yeast
e art wll recognize that T cell epitopes are

d|V¢11n@lp ehthe prgsesit inwertion hevalses flespidhed rbeit B cel |
epi t Opﬁlsoneaé}gbc;dﬂﬁént %‘?'ﬂ#é)@%&Pp fn%élﬁﬁ)heg CBBB&%% &h cine can also

d ass | rom epit opes presente

m@@gtblqlwau%B@W moNiiEr permnprnags, oahptabwéstmﬁd@e such modifiers
((As! t?a%?éé&[b% it mfe Rl 9&&*&‘01&&1@4 nERlihPARR dﬁofd%le?sgr M&8ugh such
ndlﬁb reg S AnTantigen can be as small as

s |nm§jif'®rseq;yc notp@ceseary Ita a@m've agmblist emuneokspdasermlheni goyeast vehicle is

gﬁlg% cus e@sl{?? v@ ﬁofégﬂcg’l r%sg)gr?s% a(?dl errlg !a omgglfndg?l}a?%an modulate
aSminantg ecspaisesa  fQertainl Biolpighralp respaisa, mdd[ﬂblrsu dam gtlmulate a protectlve
mul ti ner and f |on r ot ei ns, ch| r.ot ei ns, CI{.
c &PUnC JHRBYTEC Ny F%Brd@é?ﬁ §ts S“pé’Fes?) PWE‘PSJFSP"“SG ertain
(ébldjog,lcal y&spbiiss Iﬁ(ﬁdlﬂ&9|p®efﬁr€htiaﬂy thha&l)éé raaﬁetllsmaflated immune response

oor ni s nat i "i nmuni zat i
r é‘f F%S CIp REF ii?n?%fF‘i‘tE‘?{t’ Bfe i H’&‘B P%‘H‘)‘neo‘FSPé?HS‘i ((‘)rﬁuﬁﬂ‘ stimulate an
I SRRARS Cespied MBS Whith thétiigen m&ma&mumgﬁr&bnulm compared to humoral
tol eragenic. portion_thereof, as a result

of
adFHIMRE, PRYIFOHErRA)- t FETeaATE  gumber.of tqinighes kagu fushosgiskilled in the
anrtad iy ARS stim{Aftfon MR lshHlesBios b nARne! BspYhde§, dsRvell as to differentiate
protective or therapeutic effect, wherein subsequent
explbuaiBmuBe repRonggstT Qe i IBMYBEICERONES- t he ant i gen)

el icit §uipBle "Em-l'% call CRAASE AARERSlindIR RPIKBBE héHnones, lipidic
source) that uces or prevents a di seaSe or

c sladyativesnsmail mplecyle drvgs andmtker gl prodelatogsasuch patbubpot lignited to,

I S

o MIREAE e Rikin 4 OE- ) RUABMGESBRIZE0) ptichln 12 aL-12),
ofmterlﬁ@orp gasmn (IFNagammha) onsubiadhiké groantty fader & CiGIk]) ctranksfongieg growth
' r}ﬁ%]r be g gﬁf 8)]; setérb)lgisl g&a@ar{d?ﬁpa%?g%kéﬁlseges’ 9}118{( Isur%télble biological
prrenqiunrsblmnd)ﬁersamcmdemmt ext oo limited hneamtb@@hA@ arftibbthe (e.g., to release

iy I s e a0 el "S- RER, e on attu B TR ofd Gopg, gnii-cD40);

y abgituzeaiab dleg., e@mmmb)w glepilsdkiar diffoe (g1 T AYBYSanti-CD4, anti-

S0 B, BRI Flantebh L ot fochi e Horkin Qe ez 10 abrogee

cytosolically) or both extracellularly and
intracel lularly. Tarnogens have been generally

described in the art. See, e.g., U S. Patent No.

5 830, 463. According to the present invention,
heterologous an1no aC|ds ~are a sequence of an1no

L, r

1. i



standard codon usage for the organismfromwhich the
gi ven am no acid sequence is derived. Therefore, at

WO e@3ti3388® ami no aci d residues that are heter obOOUS®01/G53711
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the antigen are any two amsno acid residues that are
not naturally found flanking the antigen. According to
the present invention, reference to a "heterol ogous”
protein or "heterol ogous" antigen, including a
het er ol ogous fusion protein, in connection with a
yeast vehicle of the invention nmeans that the protein
[ 0 r n t

e R EoRREoAsPICkRURORE o) FRRuHR ihifuimog (Adan)
pthM@SE rsangranostimdé cyleas®), S"Eﬂiluld«ec wemor pTIcR)eT ragorosts, or TLR-9
p%éotdus sg tgg%e%gsf%l%h?\%regs;eetagg}gﬁ Br Oér {:r%?sg 'E_% <Yt1v¥it?onsgtate of

eXlaidpitie, cells,f uﬁcrophagmmi fothef ;ﬁofbssmnﬁl atigenpisenpingtcells). Such

d.a. t t be .. .
oGRS HRaBhRh S Tp OR LB e s e A vl
fQ@aﬁ&%ﬁéL;@@ﬁﬁ%r@bmb&ﬁn@7esent i nvention, since such
a fusi n protelgéhs.not.nanﬁfally expressed by a

yeast . A‘ﬁy‘swt ©0h dhe ATV Felptese ) 8 ncAERPORHER (OF piggst-based vaccine

h @6@% 962 ) ¥y Rt QERIEIR Jantl (b)arf 4ifdige@EorhitRfily 40 MAst GABGf the mutated
to about, 20, additional heterol ogous am no acids

 IRahIPFHEn® AE ReRidet Hescrbsddhergip (kiZt P ReRIPrRIFiA e (o gutation at

S BSﬁhéd s oﬁﬁbrﬁﬁ‘:uﬁ&' ﬁmﬁﬁﬂﬁlﬁl"&%rot&rﬁ'semﬁlﬁ&ﬁé tHe 6 u@4ti8h Bnd another
or pol ypeptide can be referred to as "consisting

e Kap Fufagpy, ysu‘éf astar{al Zpuation).c mulimo cpitopes Y aptigenter 2 fipign protein
h‘ﬁEs%hQé@QéPé{ﬁ é}g} %?'tﬂé yé%EtevéBlc?ee aue rdfé@u d MJ‘% 8&difsh to the
that are not naturally found (i.e., ound i'n
n &%/ 6 rmatation, Mutgladns At i long gr MpE 0§ pe%ﬁlqlis e’@ Ha7 hJd 7 @& 174 or any of the
S%&‘dﬁiﬂ&ﬁm %”f dféa@ Hhutilofis Acribéd oGl ah@ Ipalli‘i%nmﬂ %%r gﬂmﬂﬁlatlon of a
he speci am no aci d sequence, not

b@uea’ﬂ@odeuos@tyont Heand(rg |18 otithoe siutatian af pesitiont e 6haBuihl 15y 76, 77,
OGENLI 1Sl S 8] e FRAYEACE encoding the speci fi ed

d s J’ RS 0cturs in the gene, if such
nucleoAuﬂe&ngnnhhmmnmtmvambmaqemuwﬂuﬂgm&mgyam&&ﬂWegeatheor

¢ PR GRRERr ¥R OLARERI fs® 3EP L35 8 b8 i B PP BRI Vi an

Siafiigearih ¥, vabd’ilﬁ: ahthasgeutic omapasition g;fel&smnénnah lof a@fan auyhmt The
used w e. t.o,a, nucl eic aci ﬂyence

r &FBF §ehf°ge 8a%tE%’F€?Fecm%18ﬁled butdly B%‘HE’é‘teé'ﬁeoad]i‘ g‘“‘é“s”ﬁ?é qu%gamsm

alfi.d)0a §€dstlcSERVARCA1 ftNedmpvacntd enclldagkeeklbwall)l @MIRY (dead) intact
| east one, and up.to as bout 60 ddi ti

|
S BYORSEAIS OF AeTTvaies (DEreos MOHORIE: p NeSSREEaRAS U eveast el

3'lacking aCfelltwid), HAgdagi ctoplabtdi.8.£8) V@d@@@elﬁlﬁ@@@% £81f W& and nucleus), a
specifjed am no acid sequence. The heterol ogous

nygtstghastide- avgash gell H‘é}ﬂ%# 2 el walh iveleps and cytonlaﬁm} Guysept cell wall
| Brepafatbif or b JubteMar yehsd MeimBehnt Berd2v 6l ﬁécﬁoﬁlﬁﬂeﬁéoﬁ{%% @&T6:8ed to as
encodi ng the specifi'ed am no acid sequence as

ocoaRss membrane partielaraafl pruiqusly s aigibaeltulas yeastartelgdr ot ei n

that i qgag Eﬁ} ?dr’ﬁ)YaséC&?é %JFQHQJ proltRed | 'bﬁ %Ria;&l,ahg ﬁlgﬁ&f&h%lf theQfeast cell

changes the ction e protel

speadli fSuela methed inddsetibsd.forereamplepckenguseff eimlt K91, Meth. Enzymol.

pr % ly binds to"
lgzsggfzmtﬁﬁ&gﬁged%g%mg@aﬁégﬁgngﬂg%&h&ﬁt|gen-binding

f r agne Yeasd rcytmphsls rage paiceie pragiucadnby enede@nion iofyesst icels.  Such a

ol ER LI B CBREADIE Y Bl Wi, o5

t Hecogpeaed heteibh by ebferencoin iswatiptyot ein to anot her (e.g.,
an anti body, fragnment thereof, or binding partner to
an antigen), wherein the |evel of binding, as neasured
by any standard assay (e.g., an inmunoassay), iS
statistically significantly higher than the background
control for the assay. For exanple, when perform ng an
i mmunoassay, controls typically include a reaction
mell/tube that contaln antlbody or antlgen b|nd|ng

o e o o o o o o - o




The term "disease" refers to any deviation fromthe
normal health of an animal and includes a state when

wa@le®easm3zynpt ons are present, as well as condP¢T/Os®07/063711
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whi ch adevi ation (e.g., inbection, gene nutation,
genetic defect, etc.) has occurred, but synptons are
not yet manifested. An "individual" is a vertebrate,

preferably a mammal , nore preferably a human. Manmal s
i nclude, but are not limted to, farmani mals, sport
aninals pets, primates, mce and rats. The term

| Llﬂ,din;:’(%%h%% B’Eicglﬂ;}‘eﬂrg%‘e b§ PARERBR perabllizLd6r 1S fy el and

d@su:. rhupnevedn@t @bntagmdﬁast sinetdiahd orgensilesoof thatecele Soch bem:thod is
t th ar h i on
, ?[) d Cféﬁ' )iam\é;% 4o E sggt eqratl’w?%ﬁ??eg}zagrl‘$}f%n' 258, 3608-3614 and
C(B‘libﬂey at alqnl9791f315251§n nBibpdiyis.aisa 558; 186H19G eachnoft whiclois iatorporated
gm_ . 9lleas egts of the invention bel ow can al so
b 58&Wi8%‘?8 W4%¥ng a nutation at any one or nore
of posmyeem snefibrané particle, (subéellular Fast MembrandadrattueIfradiiongthereo)
of the conbjnati ons of Ras nmutations d

08 1o RS PEEHRS ) e, RGTHEL O 5P o g gl can be
atof P@§ dized inchalli 6fz€Y rahgingd fréin ath&iRL 608 raturflOpdabt MBmbrane to
59,. 61, 73, 7ﬁ, 73, 76, 77, and/or 78. Nuclejc ACL
MIRiEropRridlesspradusied (o, squicaiiont 41 pthen FRAROrENg fogi giheds known to
t fiRosPEIBB&NN thd\ W@ THllWbd by rERalifY. OenBthed foRPEIBEIRE @htﬁalular yeast
nucl ei ¢ acid nol'ecul e useful in_various aspects of

preesRhine; eriranty isolesekad.i fae pxamplenin Frapguseft 6t aln o8 ht MﬁésEnzymol
Pr194 €460%67400ne Meay Hiso TRE EradtRnd bp?ésttrﬂﬁﬁtﬁﬁﬁe fdaficlks that contain yeast
donalns or portions thereof use in any research
dimeRgrRne pertiogy prsk Mihay the gntiganayas sepessed rﬁé@rnb}aentlydy thygast prior
30 ?i-éf)!irgﬁ&l @tct'hg tyéasf5 ﬁﬁﬁlgra}le ggllt ?Eé“tﬁec‘ axﬁfé@ﬁ) Gf {Hter&d C I'Antlgens can be
proteins or porfions there domai ns or
p seried mnsidettks meombragefonl either srfgcer dbamembragk, g gombinations thereof
eni.n h t [
LMl ASE 000 B0 B ) B
orrnqmbmlelom' £he yEtse npmbfaemparhdv)e it lomsnemb;)dpmnt iaQedsamexnbrane particle
di; r,‘g g%sggltngntg/g% Eraan prg%l éha?] anrb(rj agllilr(l:tla (ﬁ%rupt{s(g F él%)Sf‘upted and
Whesedled yédemambrne gat thcheepugsiriest oifie ﬂdﬁfredmtt@m oRals: surface of the

protein or fragment thereof contains sequence

s BUERr P ST ORer & AL PETPERG mut at f on at

posi ti @n ekbmplandagadst Etluval pryparitvarieisolated get £l Ralls carrying an

substitutjon _of a | ut. t na . acid f

o besmandtHAe Rt PR Pyl e S G g el ich that the yeast

Acelp rlaln Q)ré;ﬁrahble Phes edinidifaedttb Odh ahiafaBr @iGifattd addesired (e.g.,
'non- qlutanate am no a0|g ?n refer to the

s BLEGHY e} IMEHng Fespenye pgainshibe gilertipusAgentni no aci ds

comonlavy fyeasdirdif i B BicdSo prétubdla FE8t Vaidle KNP PHrdsent invention.

t hose of sk|II inthe art. I'n particularly preferred

en¥sath aie Hpisellulas anigiopegRicn that belang 19cengf dhrpe; classgs:y disspamycetes,

( ESfdomyRetky ﬂd%n%ﬁﬁ&rfe&lr Gne%hd)bATh88erktoAGE the selection of a type

al t hough other substitutions at "this position,

i red| Yeastrigr assy ao amhdmmyse -eddylatoreis éheamit egenigityl of ghe yeast. In one
TR, SRSAIRTOR i Mol R0 o RO Bl Th

aIslelecironapfpotrctnrpaﬁlogénuayqraasstgens doe¢ srmadmize eny adergsffects to the

nuc %@galam ﬁgm%“ C%Fteveglﬁ%gg a@rﬁi%% ed tl-lf&{eﬁ})grs Sﬁﬁ?%'nilﬁrgast may be

siwsed # theytathbpanicigtof mSzleyst O#n Weﬁxegziteﬂ lagnmyhmaansalsrmmttp ohdef skill in

odln cl ei : ecul e encodes
B 81 (€80 AL BHatG v be FRMEEHE SERLFPHEY af POTREopenic mutants
addltlon to the nutation at position 76, including,
but not limted to, nutations at positions 12, 13, 59
and/or 61, the positions being relative to a wild-type
K-, H or N-Ras ami no acid sequence. In other
enbodlnents varlous other nutants of Ras and nuclelc

o - o o . Y Y |



encodes a Ras protein with the single nutation at
position 73, 74, 75, 77 or 78. In sone enbodi nents,
wa e7/Rss3encodi ng nucl ei ¢ aci d nol ecul e encodesCEHURAB7/063711
protein conprising any conbsnation of two or nore
nmut ati ons at positions 12, 13, 59, 61, 73, 74, 75, 76,
77 or 78, with conbinations of at |east one nmutation
at position 12 or position 13 with at | east one
mut ati on at position 59, 61, 73, 74, 75, 76, 77 or 78
being preferred. Again, all positions are relative to
a o‘? Ha¥PBeds usecﬁi {1)15 p%t %%dj%&o raag'b%lc?%q%}l@ ﬁgnse 'rr[l)dlﬁers and
anot her aspect, ern use In e I hventi
( wen bk ue@tlnmb@cmdmwdedlﬂb;hewrmcﬂ miventiag) nbnputlhegmllceyeast strams are
§§ful |n the invention encoding a Ras protein)
' éiué%s fragnents of at least, but not limted to,
bet weePreferad gerdera of ydast st 15011&1’&d$‘a’5&har@ﬁycm) rGanfida (Ghich can be
5 Z’f?t%%%e’%icés C?Z)tdcggcus,zlﬁaﬁs}eé}zhlzés I%Jéyqier?%t}c%cis’@%}%&,Sg%hodotorula,
34‘ch12zﬁacc§8£ir,om§3c7es 288, Yazkbwid Owittt Sacchdrombes, @éndzdzﬁ Hcﬁ@%nula Pichia
. etc.) contiguQus. amno a si dues
o Berg g e G aPREID e 00 O o pmyces being
1Partio@arlPpreferidd. Méferré®speds of ibadd BEHiRY indlBdd ScalardByckOcerevisiae,
tg? w | d-type Ras am no_ acj d sequence, mheegln t he

?F(?“’é’&yﬂesr%g{sé‘ifée”ét? Gedife gicaps, Candide defyg Cangida ropicalis,

10 7&ryptdoocdR. laliferd)ACBp1otBedus MBSfnBAS, REREANALNMAM, Hansenula
substitution with an am no acid other than the ami no
adPamewtar Kligroacesdragifso i vesamycas lagis. Wipueroyyes garxianus var.

n%btz§ UPARhLA Kis, &wdmoplfla Ragra, !‘éﬁz%scfc@ﬁ%ﬁ}ce& QolBE and Yarrowia
d-t ype séquence. %nlca the Ras protein has

a lmlxilcm; mtl ig ﬁ‘(}]tbh aspret:lh@d ftfft |2 nusmigr 19f Whesel spepise inglude a variety of
méﬁ@g espg eg] etéM?ﬁa‘f' Brel fednl & &aﬁglugéd wotteh kiR aforementloned
esc herein, ranges from 188 to 189

15 193@01&&4 Mmughfetrhéymﬁpmlmlm SRessevitiass, €1 @lbicans bt polymorpha P.

LS TR A P FARRRLTRL o e s o

ab@manﬁvuhtedarﬂ aing UG eneratlg Rﬁcogﬂmdnfm Safa! oRIGRASI rfor use as food

? (I:Z]llg 1t1ves ﬁl‘l ClFég\heo Vgs{ﬂﬂR%lé%? 1?%%9? nlggg{il &2&3%228@9%” o%iment of

f Ithm lpreﬂglt enﬁdneon d¢ deyebt birdn nititaki @patdé gfogplidatiz pBsmids to a
59, .61, 73, 74, 75, .76, 77 and/or. 78 (e.g.,.an 11 .

20 o BB ek FoBitioct P oot P atan Girt Moy i G iae srsn

atis pesduth etrain fhaf is@apadtt dfysupportngbdkpResiat VétsorO thatalloResne or more

oS s el B oIS S bef e

nQadltlbWaﬁy g@ﬁhcyeaﬁaﬁramp&ana)e Lzedaﬂhmrasentdn¢dnamud § those that
Ras conpri sin he am no acjid at position 76 fl| anke

by *PY Heduged 7 Sta{{?i“%lé“q_’:‘ﬁl modificptions  presisd teresh antgens, such as

25 WHRIRIoAs fhiRe Y MEs thstiedtedd NAfkbd E0fbsyBtidrs MUt ated with
respect to the wild-type Ras sequence). In one
enbodi Feene, emborienty p prederred yeast wehicla of the Prosens iviestipn is capable of
| EdiMOGR fe t:élla@fkeﬁtwlﬁéh i ydaSBRhicR 1@ BhHRH %l@'ﬁ(&ﬂ%ﬁd such as a

aclds, or at |eéeast 10 contiguous am no acids, or at

| algndriticoell 9r maeroplaget thoreby effecting partignlarbseffipientdeliyasy of the yeast

gSﬂeTuglre Ala é%’ﬁﬁg}'é ergtﬁoqugént@tt}gsa%ﬂgr fa"ototh &l f?{’)i O%?ﬁgedﬁlgremo Fusion of

east east’
30 | easest vei§cle vrthattaigetad t:eltlﬁrﬁf; refars tot the elalaﬂy of Tie xeesitcclg membrane, or

ang félleﬁﬁérggf atgéje vlv'li%l ¥hg gnlélolf theet Eted %el?@g%e (%Pcﬁ%isc cell or

ervenln

Rasacm‘ph@e)l &ading 5toanym§atmd‘mdmnom n \Msohﬂ:dn terbmr a syncytium is a

'ﬁlﬁ&lﬁ%ﬁ 4§ r1(1326 of brozdgéasmdﬁod%id by thef%fgﬁ%féﬂé e(tu@]bff of viral
Several of such fragnments of the sanme or dlfferent

| engt hs having the sane or different nutations can be
conbined in a single chinmeric protein, in one

enbodi ment. Exanpl es of such proteins are described in
the Exanples Preferably, the fragnent of a nuclelc

o o o o o . —~ o,



with GIP, Ras protein that can induce cellular
signaling related to gene expression, cellular

weroobiissati on and/or notility, or Ras protei nPdHas$2005063711
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act as a target in an assay4 by way of exanple.
Accordingly, the fragnment (nucleic acid or protein)

conpri ses enough of the naturally occurring Ras

nucl eoti de or ami no acid sequence flanking the site of

the particular nutation, respectively, to be useful

for these purposes and in any research, diagnostic,

s i

dglgrgar%lé‘ cgelﬁé’ gm&t}@ﬁgﬁlfogg é)‘ri;cfé&{ﬁ%’&'f% ggusgvgla%%%dasoﬁn“ Sfifluenza
t @irvy, Ipdlidvwipe afkhgdqmovines) asd b‘dameﬁnoyne (sgeln es aiolseymvabtai in fusions

t.h f to { |t
RREVGP pEi R e rnl B GDREh hin (E R i B shon Plfeen ovo
i mehibramss (re., mdﬁweﬁﬁ vifalRasl, mainiiRalfanadell Nndiataane tor ibstweed @dmmalian

th f d .aboy
F51 GHeR R g S L@y = it B el REORPERCaH 1 gF120/ep

OlhetEi'OngSus stipeohitainfasdd cmmbseeofamxmg)wan lad:rs«aqmgnmcyte It is
are identical i.n this. regl on of the protein and s

KPpEd, OWYf?é’s‘L%{r‘r‘&FOF@OF?é’QnQ LUaRgHRg MRigHY intg theyeast VEBF‘BnWhﬂe it may

F@é d@sifhlﬂ@ uﬁuék Qoxﬁ@@itéﬁﬁ@tﬁﬁceﬁ h@ﬁot Ei‘e@EHarﬁlIf | ¥ fbeérfbr@\h&ﬁ[y shown that
speci es, one of sk in the art wll

é{eaébv@lql%f f dbeprgpent ! “‘t"ﬁ‘é“’&cﬂ“‘r @éﬁ)‘&i’h@l‘ﬂ’g“%%ﬂ%‘ﬁl&‘@c Cetl as well as
P@fhkt dePf SuctSd GhhcRphdbs g‘SI npl e alignment with the human
or murine sequences. Such a fragnent can be any
| engt hAcqording & thequesentaiByrption, the tarmgiysess velislagntigen gomplex” o
r eﬂag%ﬁg&f co?npﬁﬁs spfs% gér{ényzﬁly 18 dk&ﬁbé HJz)l ask&mﬂﬁ)l? 0?5 Ezﬂ?vehlcle
Ras protéin, in e number “i ncrements (e. é’
7 witg angantipen. Spch agsociation mgludgssexprggsioy of 1ige amg,en;_bg the yeast (a
4 ' d '
e BBinativeatl) Susodul i 6| ERIeph By BAYAEL Srachmprt of the
k autigen ito) thehisasty and 16E®@g| db tiCye@sti and tahtigentogethier, such ek in a buffer or

T T

Kr as, Inemeeméadmﬂnthey@strt;eﬂ$lseﬂEpre@aMe&eaﬁEéb1d:lals|‘t|@n§fected with
G e e SRR Su AR, B taf B pniigen is
| xpxedséd Bynthe gesst 6al). | Sueh K-yiedss is aﬂ@p’é&&em toclebrdie bk Fecambinant yeast

o B B Y FE st ferces s s S oot as

Nan it &Qﬁgﬂtﬁé yeaSEl ICQSBE&?%E REIO@ gﬁﬂ)ézl’éiéﬂ?dg)lzﬁgugﬁ as by frc])rmatlon of
represented herein as 1

ny/gaskrberopiags. %E‘ﬁ egheﬁwa SPRgelHIgn ménchsfaa@ of yyhich is followed by
kinedthgi oF thee Bd3nakve meCthe idemdriNe- ceNM&Q@&%ﬁﬂémplﬁ%@aﬁ@dﬂ@@dlrecﬂy

encodes nmurine Hras, represented herein as SEQ ID
Nésaes fectgd vitina Nesombanant n@%@c At | raeleculgcfees- stBg GQ‘??E@"“S‘ is produced

e%ﬁﬁa %ofééﬂiﬁsﬁ! '«M‘drtﬁél {rﬁlsﬁeetelfmvmciérno GRIABNK rdemBit QBheroplast
. NM 002524 SEQ I D NO 10 encodes human N-ras,
r@&#@%ﬁ@@ﬁ@ﬂ@nn as SEQID NO 11. SEQID NO 12 is

the nu .
nown o sl 3 SR CETGEy ARSHR A TUog s pRghEind Fevenicte i
1 Zrapgientadexitthureaombinam sicleie peid smlgcald eneqdingrthe ant@E(s) soch that the

e Rl by il FRLCRR Jehet SoBoping, i, s aspec,
amheey«astmeﬁ opfyeash spiwummnthai ncovmblmtntlsemmewes ﬁmtmtigem(ﬁs) is used to
ar e0 SPV?IC? (8) &art C %’{0 P}gs teeP? r be membrane
A QIgRrER depsLy ?ﬁénpd%? LY OB, ALt ERGS é’ fypEs
ofpagiale@e yeasildetl walllgasidle, ommn therevbports the di scovery

of a new nutation that has not previously been known

or described for Ras, as well as a conbination of this
mutation with a known nutation that synergize to
significantly increase the oncogenicity of a tunor

beari ng such conbi nation of mutations. Therefore, one

can construct fusion proteins useful in the present

|nvent| on (descrl bed |n nor e det all beI ovv) that

o o s R oy o s R




| east 4 am no acids on either side of and including
position 76 (but not limted to 4 am no acids, as

wostwor/13B8350r | onger stretches of fl anki ng am n®GRUse07/063711
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can be included), wherein sach domain has a different
substitution for the glutamate that normally occurs in

the nonnutated Ras protein at position 76. One of the
substitutions at this position is preferably a glycine
substitution, a lysine substitution or a glutam ne
substitution. In one exanple t he protein or peptide

conpri ge nt.s, of..at ast figuou m

acid r znsge ueaz’g[ yeast ho hda anc? eng‘.? c?n B ,a%001 t%d %ytany technique
t hiesceibéd hereiﬁaslnpasrmt spext, 1h|a ymlxehmlenmsr loadedr mtmmtl&larly with the
con n am.no aci d._positions 12 3, 59, 61, 73
7ntgeal®)7th SPURE e B3Rl Sod Spatenie StboreEciyfliveaehed o
prid §e43t vidkige.ei I {dicandthicn @spret, dhd ®Sésdglelﬁclatanﬂ0ﬂi'btdnﬁg&(s) were
12, 13 4, 75, 76, (7 a r 78

fbsaF g By Pl spaeherasegl, i inghe pELPR e fhe antigen(s) i
Preepragsad tegombiigntp o lted yraftveieR ok dsa tHeGRM tEES yaist btRfoplast from
a mutation at position 76, and nore preferably, the

muthigh theysast vehiclemies deriedon of a gl ycine, |ysine or

gl ut ameRgredsn df Be atigeh BBy @sttveRile P iHERrds¥nt i®RhESis 8dcomplished
that position, In one aspect, a fusion protein

c oRBE rtechmayesekrawn fo thege E}?ﬂé“‘sdeﬁ't therare ntBrisAy.cd musleic sacigk molecule

aten!:&iﬂ%t at K& OH@ BsirePartiyed is 1§seftéﬁ3ﬁ"1% dnlexbfe@ih WefoPin such a manner

anot her nutated tunor antigen, wherein the peptide is

s dhas ¢hecrpicieicorpid melegule aqoon@mﬁlyelstlmhgi 9fa trgnggripsiop epatod éequence in

C(bmj’rl :
£ oude 6% g?tg?%hlg 0 % ctlfn]E %%E%%héti&%né ? 6%%5%‘3 requ(ﬂrc‘&f the nucleic
pepidi elequie Whanweassfooned iatogeehgst yedseeadi nNucﬂmc asmi mlcanl'p@l encoding

r eo?ig ?fejtgoxgtsanc ?%%gzirne %%né”g{o\qi){seeﬁﬁg%ﬁo 5:t§5%81319 1\%& ﬁnléeé to one or

c onge iespregyioatcohted sequencan Fasticulady smﬁermlt expressioh @asttol sequences

9:
Bt PR B EBL s oot i of b Fibler ol g rivacion
I asqudhees.atinp @ﬁtable@r&asl Promottdd CﬁlﬁB@ﬁgbﬂ il the et vIdich and a variety

mut_at dasc red to, SE

SR Ao Mg L e Liee Potne o BlsaTel Dol G for expression

frig Bh&@&ﬂobﬂy&ﬁ%el@@sﬁa iRfudSERt laf2 Ivﬁ\\}]@h&n{c@ o, PPIEErE ©f genes encoding
er e am no ac

i.de i.n between. or
r é@ é(ﬂl@waeg BESH Profinss 9lcaﬁ<5hd%%%fa%eeset b @61} & rlb(éDﬁg) CUPL,
m-ﬂh@JpﬁQ I%rﬁ@ﬁiﬂ%QﬁGKP tRs@phbiphée Fomerhie @ prﬁ‘ﬂﬁris%onal elongation

npri si.ng | east from positions 53-69 or at

| eas
frfaqwrpggﬂt F‘Bh% (BEE 5 slyreraidehydey3nghosphets, debpdrogsngge (GAPDH also
PERleirEe th Nash TDMBE Mo liribsar ﬁﬁ‘dsbhaté’\‘&ﬁﬁ‘dr&eh&g) a@&@b@ﬁséﬂ (GAL1),

residue at position 6 1 wth respect to SEQ

meakeiese- phesphain nadyl trrnsierasq I_(DGPQ@ﬂ)B UpBygalacigegpepigerase (GALI10),
C QRChIMRE:, %G:ng)g%tecf 5:‘8{!51:9%%675 QN a@% gﬁésgﬁa{tas%t(Ph@@f Lwith hybrid

from positions ny size
pepperneters isydbens vﬁélﬂﬂ/@APDHr@é 1GY,C MBAL &) promiterscheinganere prgferred, and

:rﬁ?% ﬂg %A@gﬁn%?rrﬁge gtgl?@%ﬁ%%%n %l?so?gzgnl:gttlz}%%rg 11’1 the cell are

cdnwr(a 8i, agow 0.1l @aau)utf@ 2pepos), tas ovdl B6th@ZUM mombtematd the TEF2

sitions 70-78 aof .SEQ | .3 (o n _
pdSThE S Bushomois. Blegem ) Taliish, (e y Y 8 bugap getivation
r essqutuess QUASS))salso mferrEdtomtdnhzreeqs,em lntownSEE@férEbdl\@szeansactlvatlon
nmut at ed

ORI T SPRRL S ot Farased Tyl BRE iy pited to, the

f rOASP OB igkricd N@cotling? the Ol 1GkKR: | Jrothins:3 KCK1,arpl, DB, CYC1, ADHI,

peptide in between or larger), wherein t am no i d

P eRpligestif, JEARY T handls RE1q s peflia ot B esed By caLs
nmut at ed as conpared to SEQ ID NGO 3; (h) a peptide
conprising at |least frompositions 69-84 or at |east
frompositions 73-81 of SEQ ID NO 3 (or any size

peptide in between or larger), wherein the amno acid

resi due at p03|t|on 77 with respect to SEQID NOS S

T 1 o o o a NN~ 1



position 76 with respect to SEQID NO 3 is nutated as
conpared to SEQID NGO 3. It is noted that these

w@omrti3sas al so correspond to any of SEQ | D NBCT/B$2087/063711
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9, 1 1 or 13, since human amd nouse am no acid

sequences are identical in this region of the protein

and since K-Ras, HRas and N-Ras proteins are

identical in this region. The fragnments are not

limted to those nmentioned above, which are exenplary,

as long as the fragnent is at |east about 5 am no

o] : ¢ : poy ti . '
eyl SR o Arhes RS Selng RaltEmhFRoHe] 0B, ulblPUAs s
i sicursasfdibly, thd ADR 1 igeregaodiit, itds prgfecbiel to ovaerpesmtheg\DRY gene when a

t herapeuti c method as descri,bed herein. ..o one ..
MRS ol i Spesve e Rfd B nerABHE  UAS; SPRfsrrep fanscription
priaadmtion Sagaeice for exprEssion ds Shdekarbrpded Berpvigi€intlude the termination

CoRBRRAL e & rdn GAPBFM GYEDREE ot Tuser ul i n the

pres enPrdfdfnaeﬁ Ltfainﬂjﬂipﬁ@ﬂ'ﬂiﬂtﬁ)e Sequbited toSéxPresd gatge I lmethyltrhophic yeast
represente erein as, SEQ I D. NO 15. Accordingly, the
BRGNS ARG Comic] S8 SH)C Weiet e E PEO ptise dnd formate
t hRhydspenstes, hybridizes to, or is the conplenent of a
nucl ei ¢ acid _nol ecul e that encodes any of the Ras .

pr ot ei PRUBIZAHOmGIRCATS P dPehads Jos Eraselr 4 ereRsiom At antigens by
| Rehst 8% bReHdifuSscd s dbtdiPr&GlsEheRE0di Ng any of the

fusion proteins described herein. The invention al so

i ncl uddsnglsetionef senurirs 2eidi molepulpte @ureay cethgeqgrding to the present
NUedeation 3 beSKIVRPERSd Yy LRE nldMb@NbY Qhhich 2 nucleic acid molecule
ri bozymesbased on nucl ei ¢ acid sequences of the '

i rderisterad intthe gsHsand ippludep,cbut do nedj limitedite, diffsiem @etiveptransport,
R e o RS S O B0 R0, Msdrblide 34 protoplast
privgier. ebrahsfectadynueisicrasill taploowlesi qan thantegrated s gedsheliromiesome or

t "Pﬁkﬂ&? Sn Teﬁf c gx%"s 1|v¥ 1558 q}sﬁgstécéhigﬁesplglomqgltﬁ(%% isfgiﬁgd in the
we hown in the art Such as 86l ase
p haots Hxamples ofi yieest gtleciesoalry g ntdhasiclsic adidtnarlerates wel discloidAn detail

| ecul es,.ma ener at e in viitro and i,n viyvo )
it R PRl (S Ea b Y ity Vabeng ppparices or
RN&L1 nindlleprepaeationsl ¢hin BINA R egfudited secombinbitlyl By diapei¢ctibg dntact yeast
into a wwde variety,of vectols tht incorpor {e ;
s (TP TeAnSRI O 8745 PR Sroms b epited ayyeIfie 2cid, mgledfes, producing the
SRatigal fierehaskl hed FtRF aniPilatise ths Gnicfobixafioms bf ssHefoplasts using

that synthesize antisense RNA constitutively or

i rf&‘iﬁj‘eiqi/!?%}fn"ﬁé 6%%?%%36' 4 the afs toprofuse cyioplast %}Qﬁ‘ qgubcellular yeast
| Nhératstaleasitradt apfrictiony BerB&SdontaRirgHesid Ghtighds | ei C

aci d- based, agents . can_be introduced into host cells or

ti ssuedtiasttyusyitions i i tBe (ProdHetien: ff e EpBRing gy et vehicles and
f Lea?ltegs% STth BkiBdnRs) tRePeabi RhRIcNRoluddAA e TBdtive FRARM B Which a yeast
of the present rnvention includes a reconbi nant .
nuUdpig; can ke icultyred. eAp lcEectiyapradiimhiy tepipadly wtsidneas medpmpeomprising

ar‘%siﬁilﬁ}ﬂg |c§r38hﬁlgtc9 mfréPdh Qﬁﬁ_ﬂﬂg%hyt@ %oﬁﬁ%gqagrvy Sasgif@mpriate salts,

and/or encodinig a Ras protein or pepti rag _

t heinewsks, mstalicand rothse dutientsi such Iy pitaneind ynd growtic intorsn afite medium
n%%féo‘ﬁrp@ﬁé Porﬁlalf)? ﬁ\#l‘l&té qun Be a%‘éﬁ&eﬁ%iﬁmin?arl] %e@fﬁ% C4Cast strains of
acl d nol'ecul’e 'of the present Invention operatively

| i thi pgsend inyergioorcambe eulaxgl i@ sisvaoiatyadcontainers,dgeladiog Put not limited
Vari,Qus of re i hant, vect or. i ch can. be use .
oy st et S TS L B ek PRl HRhG Lo e “uttring
nois eartied onbatna kimpenhee YWH and bxyighe coitas appropriate fidr the yeast strain.

b EuNREES HRBUR P ROrRORE ErReRiagrof Sot hE pffiper skt in e a

enbodi nent, an encoded product is produced by
expressing a nucleic acid nolecule as described herein
under conditions effective to produce the protein. A
preferred method to produce an encoded protein is by
transfecting a host cell with one or nore reconbi nant

o - o M Y L T L o,



In one enbodi nent of the invention, a preferred host
cell is a yeast cell. Nucleic acid nol ecul es

wa zmns3ssned i nto yeast vehicles of the presemCT/US2007/063711
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i nvention can include nuclefc acid sequences encodi ng
one or nore proteins, and/or on or nore portions

t hereof. Such nucleic acid nol ecul es can conpri se
partial or entire coding regions, regulatory regions,
or conbi nations thereof. One advantage of yeast
strains is their ability to carry a nunber ofnucleic

<648, PLe 008 o0, 8L L9a0Br o B pBIAHBL TR, o, gt

aPrésgdas Diegobe produced by a yeast veh| cle of the
greefzgfsno:s]nn\éﬁe%ﬂeg 0 If i’tlé% i v;;rrl] uo't‘lg:aé tpartlgnfaﬂ? evghen 1? i d&Ted to have
t wpfificizht s)drfhc&regpmssﬁdnmnpﬁdwsﬁcmafftan antizeh dn éthbddﬁﬂﬁits \altmmindﬁctlon of
or .,nore g about 5 conp ounda ?m.data
wSr‘E‘“t?Fdéf“é‘P}“E% res?’?“é? ésr eéﬁe‘{ré ST ROYE UL S ‘%s‘%ad“ ©
deatdl pHel aywseld lhel\MnL thelpencaglpseof thé etmiyyeunabpidkicldred a pH range
the art .that e rec i nan t echnol pai e an
R BbLatoDr S0 el P Bop bl ML FBag a4 B B 8. One of
agkitl thohe el eﬁprbaatmm Bk o tfludGiatidng (e 8 X @diEHs &or hhﬁtﬁedths) can occur
nu er of copies of the nucleic acid nolecules wt

P GSESUEAg Y‘”th £ RE TagteT; é’tsé\’t‘é‘yt}w“t‘%"m‘?}“&ﬂ pHHB §@W&?@P@ means
a%a@' tHED) B 6 WeBS ardgfowl ANScttrhIngEe forl the nfdritt beihe Yimdl thdl they are in
whi ch the resultant transcripts are translated, and
t [sBltee.f Praferphly, wopst gErsgrowa is p Madisnmpinteigd ff & RH; léYFé of at least 5.5,
A%Qﬂn@l&%@*)]!{%f the &R ORB£ s &@gﬂw&ﬁorﬂr%‘t)elw pH 5.5. The use of a
geneti cal engi neered to inprove the |evel

)pp\at@g Sgl—bnn agﬂtg@@ XeasH pramatese seygtal \}éolgglmf@pts that are desirable
R t he
RSB o] RERP IS S glcly COMAERRARRATY LT e
not |i i eneceotwdinient e@ﬂlamrqacntomvenmp aveh eltemative ¢o expression of an

I 0, I
nghﬁ"g : (5%% ﬂttaﬁ) C)pi'tﬁhe S{eg%}zrle]?uf‘l S%eaﬁg)ﬁiélgl%r?{ Bg&)ﬁ%qmglularly with the
smelntqntpepnﬂs: mmgamdcbrf‘ivttlat:hrbntwddtest oraother mptemdcs that serve as an

contr ol t 0
c AR SR eRas B Spss RESR i pRLEOTRL B pmieen inacelutany,
t rcambé alninistated cotht patiensordomled inf@a carriersutiosanizndritiedelh (lescribed

S|t Koza uences, Shi ne-Dal gar no. sequence
P A B (BT Geide CampH<cHan etodeid SRS Sk thpn or equal
t Qo hﬁtﬁlt eodso nnritagads)fvhilba pisin o@ﬁiphsesaiﬂohnd@d edid etquedce of more

%Panes at destgglllze tr nscrl n§USIQ ful

APAY 3RO UfAmuipg, ad P%%R‘Feca“ er&“o PFULR of prpfifuseful as

praﬁtaﬁtltg’éﬁ chiDbe d4Sail Bs ¥ @ rcélDétﬁtoﬁéT@ @d pfeRRE tha®b ainki® acids in length) and
i ncludi ng fusion proteins that contain at

i nvent.i
| @8Y% 1su18*§@ sige ST Bttt theletha WHER camprised Muliinls #Rijtopsse protein fragments,
mftmteagmr;ﬁ-&leﬁty eclﬁ\herag%bkh@ rbr7f§s1&p brotdi. fpﬁﬁ&daﬂde&b@ﬁ@ can be

at pOSItIOﬂ 3, or any o
coleByatiaed either @@gl@}ly @édyrﬁ]éqt@glm spcatsmﬁ@,tﬁégloabg%mclude but are not

pq§ﬁ1{ehorﬂo 7%1}Jc§sy‘lja%89t ?ﬂ éghfnl}la'tlgﬁ‘ p%@étyltaf?oﬂ h?ny%tk%ﬁ&y PPrenylation,
manmmal i an, ~and partl human or nuriné S am no
amaum@arbfuemca@)ldat@n dmd/haaddmtyl ofl alpceropbipspietidyl finssitqkaPeptides and
t
e
cakmown $o thopehgkilledninithpeart sudhass Wadiffugen, pxm‘tq toamspartydpesofmg fusion,
egH'?psor ngqq}%ré?‘%'g(’gl%te féel:e%gtha egzglegg gd df)agt:t;l: %mcéig%% V?easto ve‘?ncles that
alcsm bbdiredilyl logtied with ptidesf ptstemsscarlﬁlgdramcmrqmm m&ﬂiecb}ﬁs include

the inve t|on r cleic agid nole es encodi ng s

t (SRR - feSlad tios (e HRSR, S e [feted wit
and peptldes of the |nvent|on i ncl udi ng the

conbi nations of different Ras proteins and peptides

and/ or other proteins and peptides di scussed above can

be included in a fusion protein that has been designed
to stablllze the expreSS|on of the heterologous

. o, e



optionally be further processed to a yeast cytopl ast,
yeast ghost, or yeast nenbrane extract or fraction

wo berasds3s descri bed bel ow), although it is an PCT/US2007/063711
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enbodi nent of the inventiorsthat one or nore such

fusion proteins could be | oaded into a yeast vehicle

or otherw se conplexed or mxed with a yeast vehicle

as described below to forma vaccine or conposition

useful in the present invention. One such fusion

protein useful in the present invention is a fusion

p agtiﬁ%h%ai{ﬁp ﬁodﬁ&%k gl? gefox{e%ad%tg 1n1§ %?%da‘t)@ gelﬁaﬁbtl%ﬂl hge?y, intact yeast

nmrabe hJadai wpb$het angigeny Glndlshede&phwroﬂﬂ@nh fghom Tytoplasts, (dl)suhcellular
[ n.one enbodi e f usi

SO b BRI A0, iR RpiniBe o B HURh fid'a yeas

pretiele in thdphenainiead floar £ ildastbly 2SEQ ernN@‘hoIkllnteédﬂ up to hundreds or

A FEOR e oL RS T30l A oremim,
r eHeriesiaip ofd nivdiredlian BymoPEED, b%dﬂﬁl)nslﬁeredf l'foﬂék@.mple
enbodi prent , the synt he ptide is |linked ta
N t or it eihesemodiment ?%*E%pre%%npsem da ae%%?glleml}ya@alb‘f attached to

athel ﬁ@%tt vEiBle. aNPIRICAC bthch@Shtdpe thet hidlpert@ thetye4se|veBieléScan be
to the_antigen, wherein the peptide stabilizes the

eRgroEwlishsA tarf anyh method jspitablsy iy €1enarf ringlyding, ggafeny @pd @pgr-covalent

0 s BERYRNISthB@SHvhic RN I@de! 8lkPdre HRE 'llfrht@@tté Qﬁ'leﬁlfcalfl)h %rosslmklng the
expressed fusion protein, The s%nt het i c%ﬁept i de’ and

Nantigenito dle quisr surdase of theheast ryehigle or bindeeiqedy liplspgnthe antigen to the
f %ﬂepﬂnﬂwbﬁh@ glg&?(reﬂ“&é LEPas' ) Jlsg/gt &%ﬁﬁ@dg 6re(m?lﬂtb§ndmg partner.

e am no res; due at on on
f @@tr@walmr@sélmng sangberpshigyesinfon exa(rmple by metheds inclyding giutasaldehyde
a t n (
%hlgagfcﬁ ﬁlgcj?gagﬁlﬁ@r ggélggeﬂga?ﬁl%rgg\?/i'tﬂ}s Cﬁbﬁ%‘ﬁ%‘g 'tlﬁ:ﬁﬁ‘?ant %)th chemicals
plcmablenOﬁ Bnkieg dasufidec bords,oandatreatment meitl( iother crdShhnkmg chemicals

Zlgég‘lﬁgde ﬁlg{irllg grta%h]gmap \5e1iy, Eé:?ng 1tca ectalng) %ﬁxﬁgétéjde with thre]%/tgas? vehicle that
r @Réersl thecharge pf)the lipdrislager 6f géastt embrasd mnhqacamtmsmom sf the cell wall

e Lo e b B kb BOlCRR B bh B3 6 aBsgns vine

I fpaxtlbﬂaxsmté'eedhhﬁcﬂaﬂﬁick dqatgtigd egehe fsublh afaiibddies) Cblndlng peptides,

do not e a, nethionjne); and none of

C RGeS o Sher i eon b Shorpaies Jab af Spkertcs ¢ fusion
| rofeih Y8 iofRrvike addoddited Miith€an(dnti@en fdrNEnddE BOthRGindgenddo the yeast
posi.tions 2-6, whether part of the synthetic peptide
oVehifle protein, if thesynthetic peptide is shorter
t han Spaydt ARotA&H dhfbodient) Ahe Ydast WeHRIcPandYifé Bftiglh afassociated with
arg| ni ne The synthetic peptide can be as short as
t RRFheA1eR §Y 4AMQIE Paspiyie, 108-SPRSHIS 95 e €pvalsmibinding ggehanismgsuch as by
argblmy ﬁﬁ%hﬁj%s Hel ﬁ@ht&f@hm #nd the antigeh {bgetﬁgrl #s buﬁ&dorcaﬂer suitable

| onger than anmino acids, in whole integers, up t
alfmulazlem(%nmlmﬁebls 300 amino acids, 400 am no
aci ds, IIISQI% éﬂ%dﬁﬂnéh‘f 'o‘fﬁhe A5edtBh Cthe I})aas(l? @hlglgbﬁﬁl tﬁ@%tlgeﬁ are both
fusion protein conprises an am no ‘aci d sequence o
Mlodded M@rapedluldbly Xato avbarrien suchMas @ depdiiticoerliner; medrephage toxform the

i Ihe utwo\'ﬁ)ogﬁ&g igacgﬂg of ltl‘)é &;r&gm 1R£e?1 dbrp eAlt'e%%tlJefy et antigen of
argi ri ne;
netienineanitineg (7. el, pRam dus@om pnotgmruf the; m\whtwre ican be Eosdedmyto ardendyitic cell

aci d except t hi oni.n | ysi ne or arginine; wherein X5
i §ng‘ﬁ§/’ b eogmgecy gL @Et net hi oni ne, |ysine or '
ar gi ni Neriowrfdrmushiaretich e &odd&g&lf)boﬂiﬁdﬂ@oﬁﬁitﬁc@%&fdbomplished are

TSR] A INE 81 b e By e R b reer
sequence t hat enhances t he st abi I ity of expression of

an antigen in a yeast cell and/or prevents
post-translational nodification of the protein in the

yeast includes the sequence MA-D-E-A-P (SEQ ID NG 1).

The MADEAP sequence can be used W|th ot her antl gens |n

M . N a R -



translation start site of a synthetic peptide used in
the invention are AACCA-T-GG in accordance wth

waKmpaks3gssansl ati on sequence rul es, where the ATG/US2007/063711
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this sequence is the initisd translation start site
and encodes the nethionine of MA-D-E-A-P (SEQ ID

NG 1). It is to be understood that various enbodi nents
of the invention as described herein may al so be

conbi ned. For exanple, in one aspect of the invention,
when the synthetic peptide is MA-D-E-A-P (SEQ I D

tNh?OI @eplél%) Odjgl'{lgtlgﬁ &t 10%C I0ds r}l;] K, dl 8 I}o@g ! I(g%;t o?s h/%aest vgl{icle and/or

c andxgenﬂhtocumllc@é g em‘dmﬂnne odlB. mb ldaha compeeht mtraceilhlarlpefers to the

o FREFHER prpERIRERT of e SSbasoen o i BreEcaluiah SRR A e coll (.
stﬂﬁbughhm pldiMa a¥nitgar 4nd f>epmassed, Mio ﬂfeowtdimw)ﬂ phagosome, a

delivery or translocation of _an e d.anti
pTYSRREIE, Op 3PHF AMTRGCIHEn4RBF 9 Treefihe 19y 1P e qsAPOpY into a cell
Y @éreriendés BbyCtehni @ by Mhedhl thd @9mpRdx et essesth@:nfbrce&beem@tﬂmll (e.g., by
for acconpllshlnq thi.s aspect of the invention is to

L SI5CEOROPRERY Oraf ACEH 118 FOYIEHITIRG: ife 18rCORBFiGVIth or near to a cell)

aRiHeRRE SdmIrehtnRilIBY fuBfishiafly 1ikQy Y& Bftbr 1EREIEbE sokd §rocess (e.g.,
to use a Spacer arm.l sto create a fusion prot el n

wa

mﬁeg@eytaﬂ&h gkprding tsehnigies Ardydeybutarg it dingited top adiffusion, active
tah Blst Tip&omBt fugish( §l)3¢t;o?01ta{1§n yﬁﬁé&cyfo@is al@Ithth E&l‘icatlon In a
exanp e, one protein that can’be Used Is a yeast
prptﬁf@’rqd e(@oglment;a?assvmmeclpn@meufﬂr Eamg\pzsiendngmell miithgthe yeast

I

aslgglg ea @/tBIg&? altéegg{ed gg?ﬂ)eﬁg‘lv% Iﬂ{%c g{ll&t 1né gha?'écd'tosm of the
i szezisoz@uéedand{prtamgesby ﬁdcteirmf: Cthe yeast Pr ot ei ns ot her
than yea S
hOV\BVG?l %éor@ﬁ%é‘({jﬁls@%acr@gct G&q 8{ vJ)tlaﬁlt %Fe%gl?l? orlnheterologous
d@amgmﬁlemtbehmmmdth@(nmmuusgﬁnmcarmapmnSQ1b@mdenemﬁeaﬂ wall

the t antigen rath r. than the spacer. a

 BRipaRlions et ofRbraR bR HAARE trleRPs (€ AR ARRY Rldhe yeast
spiagmemﬁrcmn inh esind lemb&ﬁmeﬁs Be mrcpzﬁdmtiewhh tdmaddmlslsﬂa&ddwnh other -
shoul d.not .gener te such kﬁbg mune r.esponse Killed
t (YRMROSLIoEs t P‘r‘h"lﬁ DEWBRNS; (F Se ‘d%?ﬁ‘“?%af"“’t‘%é “H‘Frﬁ’??é“‘es tiied or
r gmﬁmk ¥ ;saqlotgﬁa) lcﬁérﬂﬁﬁce&lﬁﬁmﬁe rﬁésfgbnsles Foy efamﬁél : lﬁiﬁymaﬁﬁ @reatment,
of . ski in the art ou aimfor sg [
r ShgBiR drepignephy @ps%te’i? orge ?ﬁgp’rIB?“@?'HC Shegping, & 1051cqpgp) can be used
| RYbRE WEH PASEnfoPard Met rdli@@hs AdgaR( S) . Anot her
met hod for positioning the target antlgen(s) to be
e 1 S v ace is to use signa

sequenegs embsdimast ofkneCiavenkibh RsR&abh 'tﬂ%ﬁse lof Qﬁ} bPthe G&IRLY described
to anchor the target to the yeast ce

Albewinyslateddo the mysaipd Rayefibe mndention (e c@ﬁ@? h%fﬁ@dat igpst a mutation at

aQB@(ﬂld'}é] r lﬁb G&ﬁll)mﬁﬁ)ﬂlb? %ec%d&h% mhﬁﬁ&?&/ltﬁ Qﬁotﬁ{l‘tﬂag ﬁﬁ(a‘ﬁ))n such as
Intefest into th e secretory pathway via

t raacwﬁprodatmlmﬁlonh inothe rpeeparatiop (08 ¢ rmediqamentcen ¢ompEEIRPn gy Edecine to

t R)%tecrt '%lﬁ aﬁllma} g%ﬂlsp h @Q‘Eelt. OAéiﬂgéugge%' a'Box\/};‘h llrfghdlltﬁbntw Lfﬁde’%omutatlon
cel €.g9., cwp). In one aspe

armntaprom afi any ioge ar memf ppsitdnsi7d, 74T ﬁé, 757311578 @rapy @f ﬂle&‘amblnatlons

of rt“;li yea;{%mongt esc%%e@ ?n&%nge e%g%rl]chl #ﬁy %ﬁxgbmz%ortlloofa mu‘?ation at

prpotigom12 a:ndahdetwﬁhOa totafi@Datarobition 8%,i6ds73, 74, m06 8L and/or 78, are

enbodi nen the rotein j.s abo 40 to 600, am no

S P eamReat by YR DI fmbodie Y B the Avetin o Y pdethod to

Yy §2stkct ph @hiflaNadd@isng cddicer, EafpristipQdmmiNeringCto A anidal thaolds or is at

300 am no acids, at |east 350 am no acids, at | east

400 amino acids, at |east 450 anmino acids, at | east

500 am no acids, at |east 550 am no acids, at | east

600 ani no acids, or at |east 650 am no acids. In one

enbodi ment, the yeast protein is at |east 450 am no

acids in length. In another enbodi nent, the yeast

proteln stablllzes the expreSS|on of the fusion

. o, T




CPY; Cwp2p for its localization and retention in the
cell wall; BUD genes for |ocalizationat the yeast cel

we7/aisssng the initial phase of daughter cel IPCT/US2007/063711
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formation; Flolp; Pir2p; aed Pir4p. In another aspect
of the invention, other sequences can be used to
target, retain and/or stabilize the protein to other
parts of the yeast vehicle, for exanple, in the
cytosol or the mitochondria. Exanples of suitable
yeast protein that can be used for any of the

g'é%g %If gggésl%ﬁl% %\éﬁ?inéep CA lé%jxc%ine ol{'t thglra uﬂg tcolnb@gﬁo%d désgnbed herein to

ruva carbox

p nale phargpirapestrad Ieiasta)sesyiﬁﬁﬁform nfithe cancsren mmcaspimdu e
i soner se TPI 3@ g ducts for %he Lok SR tﬁl
expr essi W aﬂ’eg& NOT x| T el vA o Y]l FS‘B% %{{yu 8, they pagcines or
h e@thpdshﬁmkd@bﬁﬂeﬂIah&e%%ontﬁﬁéﬁeasﬁﬁé@nhg‘éﬁ%mpr\iﬁ@e& least a mutated
expressi.on i s .induced are

E‘éﬁ“‘ RIS, BT BeRtle ﬁOIEB{B%J %m&ﬁ‘a“S‘é gﬁ %Ost"zS’“ ?(éaﬂf an’@‘é%eﬁé’r‘itam‘gen(s)
t e hidingecsmitdiidtioh opthe tpesiflorCHCnufation with @hdthérRa® mutatlon such as a
m t Qchondri a;. ACTI AmtI%DdleS and Anti sen-hbjndin
PEpRRel? AR 7Rdi RS PraFrak e thpt RPEISS the, pigyLReDfiges g proteins,

ahinRAE Yeotrud tandRP fidhdprotind eRbdrbed taBave. SOHRE 1Ra§ @hifations and
binds to a Ras protein or peptide having the E76

nipEbingtipng dhesgof Blea caPepsed 1 BeYaGeine §f cmoswetl afg dfserihgd above.
t @the"i‘nth%ﬁéﬁtl@“&&ﬁﬂ&ﬁon@%sﬂﬁ|ﬁ1 rﬂiﬂs alieMBd 384! iRendehbRclude a
mut ati on. O her enbodi nents of the invention relate to
aBOEPRsitivn dSorETisigt 3 GeMPHINA P agep hat dargeth ghe mutated Ras proteins
S‘?&eﬁﬁﬁéd‘/ B9 ¥n iREfors Oané 18@61@&@&9{&41% bf? Quéﬁ ﬂ'Htteﬂits'b?ntumors or
at any one or nore osi tions 5, 77 or
onnltlﬁemywmlmuqifg’ Myolﬁfls efRasoting it O\@nyietﬁr cRagensate for the
t o V.
CORB oE AR pREER AR PR S BhdimyFBihegnis con include,
vvubuhara llmltlallltedntoaval'pms|mhlbt0r§9mc161t acid, such, as7ihozy@es, RNAI, or
%tar%c %,{T%rrld/ZrS var'ﬁ)nuts npggp deg 11(? § g%%r nlg tsglga]ézr%glecule cor%{)%uél)c}s (e.g.,
a mmdueztsrbé I’dﬂlgOdlSlehﬁ’y iuging rtvg nmtaeddi Rlassdlmvéredrby yheofnventors) such as
pr_ot nti.hody of the es
Psry e R of euro s GG NSt SpefEomppynds or agens
mam@:)t&geﬂﬁ tcalmenﬂilpdhesamebare d@busrsrwhélse\ﬂfem:hémﬁ. In one aspect of the
ant i bodi un1c ai ni such ant.i es, .
2 B SteRgh BaoBie R E onidiat 85 Jioksv s gprgtins) are
amet /yinkrditb ah aﬁd“aawl wadRRéion fwithhiBdrepeatié nle@ULsnd uses of the
| sol at ed aFthOdleS of the present_invention %%n i
i ARMEDERN: SHheinPePHAesATdi frRgmets IR Apani Rasraductsopr other tools associated
arfithbadh &as thidduclay g., kpRimeRYRNAIE Btcl) Grd/ 8E130tH)  UE teCRSitext of a
Whol e anti bodj es_of .t he present 1 nvention can_be
pEPYBOsHieR) fop theysligitation Qf an Amuping Jesppatey pagtiguarly ¢ she context of
e‘&k‘ﬂ)r\éﬂio%nﬁysa%feaéﬁ'n@hl@leacmthp%ileﬁt%n FWCRnaE 1Bt 1‘11%3 Be used, although
bi ndi ng fragrments in which one or nore antib
d dRrEupegeaic@ortionhens rawtigomainJesian greteips aremefemaib Fab'
or F(a
Y o e A L L
i ms¢1mdntragdsn oy mholdanmt Geret i Wit the sompesitidngslp saccinhncludes the
[ 0 ofe e
_%sg ggl? llgecdae%bgd tctlll eEI) ﬂxo?r?eg nﬁ)&g g.&%ngqrﬂteltns 1nclu ed r%ra tltle vaccine
orcempnserm rleasdiwd er mote cander geu@n{ ehgan,othr asmtct such a fusion protein
$ l!@gantr ?le%@ % t%o g\p% nc aglens
i r‘fv‘é‘R{‘ DA AT IR PURHGEAE ?Oé‘&a“é?n‘} Bodhi BLe 6t F‘hé‘ &
i nvent |110mnd>thérl akpect! HRSeanperoghtiget i yn sdntipetabsiociated with a cancer
reco chni ques invol ving the pani pul ati on
e g B Bt g, TR GO B el B oga P gencers, head
and/ or constant regions. Particul ar exanples include,
chinmeric antibodies, where the VH and/or VL donai ns of
the anti body cone froma different source to the
remai nder of the antibody, and CDR grafted antibodies
(and antlgen blndlng fragnents thereof) |n mhlch at

oy o o NSNS o - o oy



Generally, in the production of an anti body, a
sui tabl e experinental animal, such as, for exanple,

wem7/mes3d imted to, a rabbit, a sheep, a hansREIUSM07/063711
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gui nea pig, a nouse, a ratgtor a chicken, is exposed

to an antigen agai nst which an anti body is desired.

Typically, an animal is imunized with an effective

anount of antigen that is injected into the animal. An

ef fective anmount of antigen refers to an anobunt needed

to induce antibody production by the animal. The

a@hﬁ!—: kscakc%ﬁg tﬁyl%fde énf n%ats] e&)ftat.xlsfs1 evﬁgcoh%s rb%ﬁg gtﬂgon%,etresticular
det arm ned perio I on

p rcam:ess pOEtid e:aneepse phapoteatiat ¢cancdrs) eovamlm rcencg;ss tbhiddérscancers skin

f ound uci ng antibodies to the anti

oty Brafh iR GBS st e Bt G i, rimery

amepagie Ncansedy, Uihg Saiels| @adleting nomrsinkle camilomd cirbiabmas), pancreatic

contai ns the desired ané 5 $les & n the cas om a .

cI§PKEN BRINSBT) @RI EnelifiPe SO ae%l SRR E"Q@s?‘? carcinomas,

Sheinatdpdietv nebplaifatd mafistatid @agestihereb0| ycl onal
antlbodlﬁf can bj further purified fromthe serT é
eggs) PRt RAFAS) e 2ptigeRCPMPritivg csisting Gisengally of or consisting

amfﬂ)bp{me%f IRag tGmpriviidasié akionat pRRIBhSS, MBdmtIfation of the position
produced according to the nethodol ogy of Kohler and

M7P§1%u9rtwn (Mitheet jeast onprdddional gas mptetioy, sughys agpesitipn L2 mpgation, a Ras
| YoRpRGYS %Snﬁﬁtf‘onrﬁ%h’i%ﬁ%f rwnﬁ he &p’yseeanRés%neﬁmmg any of the
suitabl e tissue) an 1 muni'zed ani mal and then fused
WicOmbiptéqng ﬁﬁn@tzﬂlp@ degeribpd Berpingoropnglein dcishagsht ai\pHier agpipmaking
C%ké éfsﬁém afo fas@Oib ov) ‘is(%ﬁ%lndédrln fild Ja@cmeeor ezghﬁdgftfem
medi um oS pro % desired anti body are
sel ect @he bgﬂswéswen@ort meludtﬂ th tdelivdry tofi@ eompiopibely or vaccine of the
MH&&QO?% aﬁlﬁﬁl hM'xlgrahrqﬂl eéb&gs ¢ vk Iﬂ@rfa‘ﬁéh e)? Elvo or in vivo. Ex
antigen e Invention a tends to non-anti body
po'tvypadpllmsj@spn sderetd m@rmmgemm@d tlteorealslatblryrﬁ@hplmltside of the patient,
paréhgﬁs(rj idemltnﬁ? Emhaavg“om ) 5219%1? %?] Ihl%bﬁ ese 1rpv|err1]t?0613fr?)e§: Itpfell)u a {olnyof cells
mMifatigtc Rek) mnmved lfromf a bhl&nt nmmntcbnmwrﬁ)sacl’ptMSa Qkast krehicle and
des n of ' s h Ssess a.. i
G, B 4ot MR iRttt % RIS T Mgt e therapeuti
a|c0mﬁ5§itﬁlﬁ1 oﬂaﬂiﬁ Ipreséie aﬁivenﬁiﬁif can9be dchitedl 303 patkf) D} ,administered to a
i ncor p rated here eference in its entirety.
siafen IC\E?Ea&EH‘@Ble “@BF\P%@‘#@{"?%’QP Ant agoni sts, and Ot her
COTTDOU[AGﬁnﬂhﬁubID\UEFH lvwamal &Ocdrﬁwswﬂﬁ&aﬁ gl &ys&m@quﬁ@sal and/or
mggunds products of drug di scovery using. the

By tRdle éﬂcgt&mfrtaﬂ t358et SHS (5B BFF Gri¥nogy cpegyeterred routes of

C QRO RAN b3 NippaeRi 1t thosRr ofadkill VR &rt,0depbaliihg on the type of
hydrolysis. In one enbodiment, such conpounds may

be

mcm“egorbso hegusvented of Beated, re anligencyred tan ﬁxeéars%wa% papulation or
Oftlsélfét ep Rfetrbd theWolid) of WrAh BHatRRASnALAL, b Srett liit8® €S, intravenous
GTP hydrolysis. In another enbodi ment, such conpounds

e mirgtestion t intfppesitnes] edninistetipnGAtrangisearp edmipistration,  intranodal
e%‘c’i&ﬂﬁﬂ%én Bﬁﬁc%rg hathiilsPatlcd, %‘Erh&ﬁ:ﬁ%l aggummﬁg{)ﬁ)teygs liffto a carotid

Ras nut ants SucC as those escri pe her el

Praetﬁzm) atbyytanegesh adminjstrativas trdusdemmal tdeligayer in@AtRcheal administration,
hysg&‘glua%n%élﬁ a(aIIuﬁA% a&a& yﬁ)t?aa.gt lﬁfa% %%&sﬁ%ﬁon 1ntr&ventncglaﬁgdréllnlstratlon
ugstfaldtioms(etgy rrmressbe cntfacmanmb ninoaspdi®mi, i‘ﬁtredscuhm agantintcamasal, oral,

bt ai n for. ex er.sity. ]
o v iteRhoathintsRhiofy Ao aads S PRAEE 2y afres HiBdoH into a tissue.
al Haétisulagly t ﬂnefefrapi rolutes0 $ tadutitistautionf intladge, 1nﬁheﬁ<i>13a|nht);aperltoneal

di verse nolecule libraries I|br ies of

syHbFHAnPQusig Uﬁﬂs‘mrﬁflﬁ)dﬁ‘aﬁrﬁ%‘m"a ’ftfaaf*ﬁo[:‘ﬂag @"é‘fa‘{ &ﬂ"a“asa‘ oral,
conbinatorial libraries (i.e., libraries of conpounds

that differ in sequence or size but that have the sane
bui | di ng bl ocks) or by rational drug design. See for
exanple, Maulik et al., 1997, Ml ecul ar Bi ot echnol ogy:
Therapeutlc Appllcatlons and Strategles VVIey LISS

o o, o o o - s




usi ng bi ol ogical, enzymatic and/or chem ca
approaches. The critical paraneters in devel oping a

wormlogessssy di versity strategy include subunit PCT/US2007/063711
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di versity, nolecular size,e6and library diversity. The
general goal of screening such libraries is to utilize
sequential application of conbinatorial selection to
obtain high-affinity |igands agai nst a desired target,

and then optim ze the | ead nol ecul es by either random

or directed design strategies. Methods of nol ecul ar
dlu\l/treaggdl:% Y uﬁrragm? Crllpp eganllarl], d t1an|tr|as I1nr;11 '\@%r{tgral ﬁéliv@rly' ¢an include
supra a rartiona des rocedure, the

t hntexderdiaiye ngiaminsdulas,t nmbemeneaf mtra;ﬂguhlat iotrapubroenaogy nohtravenous,

RGN RS e Py B TR0 B TR Gan nctue car

t Rifpe;- @triRsa | delivdry Shn ielude &hosb&[toﬂ}sh@rrhnbﬁlabﬂ Gﬁeétﬁ)n and intraocular

predi ct str ures, of pqtentia nds h_as

DS aYFEY b Inclin S1F draps ndererel (Galéis delrined she Ghpeumed using

ﬁﬁﬁlﬂldd@ gtandﬁhﬁmnhedm @eedoﬁ@tmfpww Strﬁ;llﬁgJ&tdllf BrdéaNatlD e\dd& €sti. USA
optimze npounds derived, for exanp

ndﬁ%éwarlla$kxe1r98%t\yhlﬁ%f8h'aa‘§p0rwﬁ Reraing l?YoF?ferFrWé in'its entlretw For

P re@ﬁhll% 8f oROSRYAN e L éé%{p%xﬁorp&r\/a&@naoéf‘lﬂéiﬁe&tﬁﬁ carl B formulated
exanpl e, chem cal syntheS|s r econbi nant

t dRIAFOTApPSition swipblestor aehuligedadelivaiat e 3 P“BF?’P‘& inbglatiog device or

S QidbiBer eOQal demé‘ﬂtc%n iR ddBoRds RRCH 1dsath§tnéianfl%‘g1'kén through the

Vari ous ot her ods of structure-based drug design

arf@oum god ass sepfylnin Whe) development of muepsal imsusity ang/giice leompositions
P opF RSl PUP L IR0 O G 96 AR5 bl

NV edpswles, @s wel s beingrfaamfiletsd rinse foodiapd ae\gmgfe products > Other routes of

a I I I S

SBGRGRRIE Uy SELBTAE LD i, LALIR 85 bl of i

r anfdclwhy riutla reutésr mghémtbmnaml iteidermab nmmmtsmdars inhangsel, other

evllé alla‘i(?rger?%a %lb(flﬁipne usog)plca ndan&é%r}ng\n VaC rll:l,]a dgr oﬁtara?routes

gri d- basaddiappb ohe rpmsantvvlmwehloh,hen wsfective addimihiatraiont pretocol (i.e.,
i nteraction enet ween t hree.di nensi ogal. receptor .

B TUETIOE % RO CFPBgRE OTBPUa b PIaiKh Tges comprises
| isidblg déseOrdtRsterd fanll aredes If CadpfiififutiSh tRe . result in elicitation of an
Canposi ti ons and VaCCIEeS As di scussed abgyve,

e . .
ertBBRIFEFPORE P pRiRahhah hay @) dipcase b coustings Py ir&&ﬁgs gt risk of

V ahtrddfg 4 Bidasé HCdod@iBon, i thddhR o BdiastridaloiaREccine (therapeutic or
nucl ei ¢ aci d pol ecul es encodine t he sanme, or an

: | y of

t rRsonbilastichepreferabliy 89 dhat the prjmal is protectgd) ftomy the disease. When the
I i BRBYIIRSH, comipfisds PdifBRRL ihetaeutE c&ﬂ?&ulnd P bt h@&eseﬁ’oeﬁ herein, an
conformati onal antagoni sts, activators of
hyediegip s pdgyinigisations protosal comppyises Swl%rdé%ﬁﬂfamﬁ\?@nﬂl%r’imdes of
| nahiAes & nprhadi R the W&igioch NG (!E‘tgc?ai)[%d n%?éveﬁfeﬁtt &l RSleast one
descri bed herein can be used in a "conventi onal

c cirpoom ardpdiestori theidireasg or ¢andition jinuthe patisnt, swohias a reduction in tumor

y es%%%fr gagglg dor ?ﬁ%&bg)g g gs@&g gﬂgx\g P%Lt?eWUlsj §§n$f) (?I{C%Httracmgthe disease

Pumlcomhmqm rEffd@sve @60 $aRMEEB58N A deterni RGO IRGTEES spangard in the
EI t h th? gulgrndlsceg fl Imopxa?se inc ﬁec prr exi plestri]egéerglgnreangﬁ 8f survival
heate$ rsld{: effg:ts (ia, taasntp)'amtieprogramorpap’egrelsloha)f disepsa

mut at i n os t nd preferahly,. an E76
o RS e BB Y LA 7
M.dapdbil 0T e\Ncilhhg an eiitheh-spadifitimaiune SdspcfhsaSr élicftthg an improvement in at

tation har naceuti.cal | y acce carrier
ot e Do SpFRARSHRE O ARE P S BLA Ats sginiapd Sne or more
refers to any substance or vehicle suitable for
delivering a nutated Ras protein useful in a nethod of
the present invention to a suitable in vivo or ex vivo
site. Such a carrier can include, but is not limted
to, an adjuvant, an excipient, or any other type of

nN N a e




saponins and their derivatives, such as Quil A
(avail abl e from Superfos Biosector A/'S, Denmark).

waC2on/iissss are typically conpounds that increasect/bs2007/063711
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hal f-1ife of a therapeuticegonposition in the treated

animal. Suitable carriers include, but are not limted

to, polyneric controlled release fornul ati ons,

bi odegradabl e i npl ants, |iposones, oils, esters, and

gl ycol s. Therapeutic conpositions, including vaccines,

of the present invention can also contain one or nore
armaceut | ients. As used. .
P R Sy mEBHRRL PR S <% pd eoing aPpt B sy g onaition

t beip frestod) SFa@ree emplel ih ahd embodimehe | whearah aatigentihdoliagred tvith a yeast

|t|o sef in the nethod of the pres
CSURRR! 4o d8%ial i et S ORISR hifoept iyt & Fam about 1 x 10 to
Prae&ars ediopFaisrele léqﬁlcaaédts/ pétClﬁEJ@faﬂb bedyexeight 6Nthe @pdism being

C%glglg}llq%gg{ @g%lggtggséginn Fllpfﬂ Im&g&&ye?ﬂ? ;l}el ygés'st’ gells per dose are not

C Qe KRt Gvdight o 88 DrgaMBRI Qh Q)ls érﬁb(ﬂilﬁl&ft n §1H$1E do%Rﬁﬁ yeast vehicle
arrival of the conposition at

orof herrsesert ipyratigniyfom H@ubbﬁﬁesmbew 11 % 1§ asﬁawe@llsdfer dose. More

elgrGhbiph ﬁﬁglé H&Hé%? a YeRPAMRE &thd Ex%setn@fn%ﬂnoﬁ'ﬁ ffom about 0.1 Y.U.
(noting that the targ;t sitg can be systemi c)

Sui xd AT esllaite |ab¢uérw<éY (1 KA O prele)anst dossiehitnen ArgaRism), insluding any
e%&h&h%@&é rPﬁlcFeB%ﬁ'ty'o 165108 Baks (FE.aD8 R%‘ ’1 ?k'tlo“d‘? 30010°...). This
speC|f|ca y target e vaccine to a sit

r atngerafodases mrbffr nffqglvrim rusehiigeny QEagiamr p%mgo swe including mice,

IEW%}ZS:S %%npgb?ge%%| &chtclé% f’fdﬁﬁg%é@d% {)%Qﬁr%' tﬁ@&e%st vehicle and

phioé@neime dendritigrcelds, 8 ardfereed sRigheglose of zwicgmﬁ ofithe gessent anvention is
0% th%l]lt 03% th%s It{dl )[‘9(?65&%&1@%4 o&ﬁs hiv?du‘sﬂo el#tahrgﬂl’istration
er aqgueous physi o oglca Iy anced

ouﬂra‘ﬁraugx ersingéendosg iy diohs abohgueou’ tmabouerz@ x40 demdtitid vells per

SUI xiliar b tan bl pr.e

¢ il Byl Shore BretuBiia HRDRERL | K0S R ERDIOP SR cets per
exXadipideal. by enhanci ng chemical stability and

i sotonicit ui tab) e auxili ar ubst ances i

o O apretbired Sk e oSk B APRIG Seif Aot g rors Hofh fynanogram
| geg)ab ebod@ QARES, Idéﬁaxﬂhllg%ltﬂeemueaifeummlﬁﬂah&{ hrfdifor rﬂm)d of delivery,
ot her substances used to pr.oduce phosphate buff

T3 S21h e determingdqbyythese skalledip the st eﬁmta;bzbfxﬁiql%wnethods include, for

S URSHABCRS infedford| a8 Qrdp cw&en&ae&iefov Apidies., 18 WA eABodiment, pure
thinerosal, m or o-cresol, formalin and benzol

2l N constrysts Qo Biseviifacst of2qlf draristast (L ctoch mpb#l diemstepyand are

Vaggiened @fo kel GSRREIWIGNLLRPuhAC] udes at | east one

anti'gen for vaccinating an aninmal, and particularly,

at | eadwn apprepsge sineln dessiabp nugleig acid:lipesame camplsx isi fm gout 0.1 pg
r t |

2<Taolt iR gL ke bty et o e Hott @ wBEE (bt Eimibr is being

i radmindgieredndn another embpdiments ew aprabpriste single dosel is tigpmpdbout 1 pg to

2%’5‘%?1%%& gchtbl%hg gve?g'ﬂ? B adbRle? ainUE;AT&iBQ&eQﬁ gpqqg&ﬁk dSng dose of

desire ccord
prrmske'rctacidriip@d:dnm’nex 1a|at kaam almain 03 wgtdhhelerbcamdumerm mefeﬂably at least
n_or vac

F:faﬁu gl&o ua elﬁaam L even mor? Prgﬁ‘:rab%f a1 le%s’% zhb u 0t njég %fo fue 61@ amd even
t Wﬂore rprerfemlﬁy an ldagreabout 501 0f @wileic dcxdmmlseveﬂ rma@p |ptecﬁ¢rﬂﬂy at least
lgﬁ EE el | dtlssue or organism or two or nore

P@ Heght ‘f&@ﬁ? i mmunogeni ¢ domai ns, or epitopes
f f om leﬁeﬁftﬁ@Eorﬁﬁisltﬁm domPHsE S roteR §MBIl $idecule (i.e., the products of
Preferabl¥ % nt| gen i s heteroI? OHS to the yeast
st¢rag festgn) gr antipg natprﬁf?r&deﬁmglq dpaf of SUCh 2 aPRPYRF ypically comprises
produced by the yeast strain in the absence of genetic
or biological manipulation). Preferred nutated Ras
proteins and preferred fusion proteins for use in a
conventional vaccine or conposition or with a yeast
vehlcle of t he present |nvent|on have been descrlbed

______ o Y Y a1 e



i mmune responses. Certain biological response
nodi fiers can stinulate a protective inmune response

woner/ezss3ot hers can suppress a harnful | mmune FEBPSABE063711
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Certain biological responsesnodifiers preferentially
enhance a cel |l -nedi ated i nmune response whereas others
preferentially enhance a hunoral inmmune response (Le.,

can stinulate an i nmune response in which there is an

i ncreased |l evel of cellular conpared to hunora

I munity, or vice versa.). There are a nunber of

t %&U}aén%!t?%: brb(f\/\?lc}o a&rp Qﬁglo%lﬁ}nhl a%(a Abla n?m?ﬁigra}nox kilogram™ body
measure: st or “suppression of I mmun

r esjghhetm aramaIV\eA Imaas pteferatid fsingleaduise af such ah lagém compmises between

AR ERroef s MEBRAL ad PERE 1D TRRRRET & SRl b0ty weight of an
h@iélmnﬁm b\reﬁl wlore [ﬂﬁbﬂretﬂﬁmgle&losé phhh ag@it e;embﬁsed rb\e@&en about 5
and ot her C ut . not.
© Berperiarn Kot Ang by ilierat § diRHms bogy Wejsht oFah Simal. An
I BYer ﬂfnSﬂékpréfe&&i élhé-lc HQ3e of & @gdnﬁddﬁflﬁhs&i?bﬁtﬁvbenl@out 10 microgram x
i nterferon i ns i ke growt h

}ﬂéwmlf angl 9@%0,15 5 fwl%% %jara?’ ¥ Wea%*vgqf Pepnjmal.  Another

(Bgﬁc@irlﬁb@fe@ﬂeﬂiﬁmgﬁrd&é 80h Bctnh Soriptiled BaHvOInr dbBHIEG 1 mlcrogram X
QO her syitable biological response nodifiers includ

bifilogipm awd ahouh @ wipregsam xrkilogrem_ Lody sisighbefAp ama), if thegpgent is
rgglg@%@pafég{egﬂlg T cells); T cell co-stinulators (e g.,
anti-CD 137, anti-CD28, anti-CD40); al entuzumab (e.g.
CanPat FRAoptprs” defnial diekdputisi fcompesitiqne gt , isONTX@&Ciny ) are preferably
aRfihinfd¥ed RN the HRARIne ‘?e@{)é F Deahnst A Lol kds waned or as needed to
antl1-PD-L2 or agents tha %k FOXP3 (e.g., to
alpraygfigtagtipauae msmntsypk1nﬂuce@32n¢mw2r§%>orrseraega$tatn9rtgcular antigen or

SRR Btk BBk ab i DA Bl SN ey ter the
agugunglt aimigstrafioiR- gn agocmbq@n@@, an adnaglemﬁt@ntsblmiule is one in which
' %%r e‘%%e% I helom 90 out 8 ! ]IO@r easp gelleg ulva eng o?ét P‘%‘ésn?on per kg body

c &
p mf@seﬁ thée) aﬂgamsm igeimipsesd lﬂtonn@ou'ecbdeso abddt 4 imes over a time period

et B S CIBRCR 0hiq Hobed SalBions! dBiRe 58 SHE dherspentic

Olcoapssitivas Hésoritsed BoRinacip ®€ etorimihdiebyl the/ €linidiaibas el dt tRSreb@luation

yggglenpggge‘::ﬂt 88% a%r ?t?a%;n g gsg?s\ﬁl%%ﬁl Eg}?ps'la[%r flea?lsqaéeaért condition

oraes}eﬁpt(srﬁ@ormlagt&gltheasf proteins or pept| des descri bed
herein . the Ras_ protein havi ng gyt ation at
posi ti Bhon%embaﬁmg?nb? e inyeRfioncd pifeRbidepsiicd s hryngp Ras mutation

| R&ldeettiBel héreinE¢ Gdmidiatred nse@ﬂgte@n&t fheéonﬁﬂlﬁtldHJWB|a‘ﬁBther therapy
such as a Gl2 nutation), mul ti pl e epltope

aﬁl?scgé?ﬁsheé@n,ag% HicEHRY i S%Itéfphwzi@fwu% ebeaiby eﬁnﬂn mutated) Ras to the
eXRie SR tHiYs Bf‘&inﬁﬁ@éﬁn%’ £ R4 Gdi€ acif ot U 3 @EnSOMSy piotbcol are

addition to the 76 nutation, nutations at any one or
mkpewin thoat.t i ons 73, 74, 75, 77 or 78, or any of the

conbi nﬁ‘feih% $ aﬂfi \B@ss Et@& 't@ Nfer i€ '&ﬁ%oﬁ@&l\éearﬂngaccmes of the
particularly, any co I nati on a mutation

pagvenfiamrard primanly dnterdddd viprt Use an thmpmvnemronaatnd/pogaattm@n 059 disease or
6 v 7 " » and r

t%gndl t?ﬁf’e nﬁ‘ eogeqlm c%?%‘z% &F’ éet Eeneﬁ?aé ent i nvent%? 3)%%@611 and/or

yerasttnemehl Al ﬁleraselanycgtmtnon eér véc&m@ of ahmMsentomventlon when
i'ntact ¢ eib) or a. eLiv ive tt er.e see ol al disease;
c AP GELLY 1R A S o SR AR EP LR CRRI cur D dseas

valely e odket b the ayeast] ahdd asdtd (reduce)fdelapadimitishh tis€8e symptoms,

or.as an ad uvan The east vehi le cgn therdefore ¢
| PR (O ‘ES‘F ONF B PRI SYBPIoms i g disese Cpdujp g pecurrence o
m croorgani sm(i.e., a yeast cell having all its

conponents i ncl udi ng a cell wall), a killed (dead)

i ntact yeast mcroorganism or derivatives thereof

i ncludi ng: a yeast spheroplast (i.e., a yeast cell

| acki ng a ceII vval I) a yeast cyt opl ast (|. Loa yeast

o T T I T T T oy g,




194, 662-674., incorporated herein by reference inits
entirety. Yeast cytoplasts are typically produced by

wemoziisasi on of yeast cells. Such a nethod i s PCT/US2007/063711
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descri bed, for exanple, ineCoon, 1978, Natl. Cancer

Inst. Monogr. 48, 45-55 incorporated herein by

reference in its entirety. Yeast ghosts are typically
produced by resealing a perneabilized or |ysed cel

and can, but need not, contain at |east sonme of the
organel l es of that cell. Such a method is described

fc;]%féemg rrgl 1nc§gzi§g SE%?YHF uts ﬁcgl\snéiual tPat %?%r fg%ops gl % 81rs]earsrs]3; and/or
Bireduoy the sé\etity @i, dlsES&) 186 such,ahbl nﬁréntlmhlnﬁihﬂesboth preventing disease

b
y QR B G rienl  oERRIarin BeCioe 250 UG A Alimal tha has
exl tisgbe @F tﬁdt&@tdxpeﬁqeh&lﬁg &9inptonRf & § disRa® (fiRAseutic treatment or a

rane that ks a nat ur al ucI cyto l.asm
THETRERYS Ltiginghn oo i giedh 488 Tehoieof 5 Y PUES o effctive 1o
I gt B irhrGH® redpOnseiig ﬂerfldlaxdaaatbynaducmganenmm bApRtet@ve immune
m croparticles, produced by sonication or other

NERBPAYS &had may 5SPHA INFERNFRSaRARICBANY $UBPIerEE- J8Jure.difibipor block)
t h@ oRérhetive OF hAWed ifMufiER §dhid) An afdbthE bijRet, $he meRio@§bh&Bvention
subcel | ul ar yeast menbrane extracts is described, for
exeEnpifetive fo Fesulhilialolesst ope gptectablo gmproxgment oEhexefib(in at least one
1%§m @ﬁ?or%&icat&?}ﬁ BN seddeSR cHRdtidH, %ﬁdh%xsca%er)’&ﬁ%clude but is not
mor ane particles that contalnmgfast menbr ane
pdnmted e, mAertiontie tmdiebuzden; gen redastiancjor @ggegize, reduction in tumor
r r
qg\%ﬁb H&ﬁﬂ‘rolg?’]ﬁé k?&ﬁg;rr[k?%%ggﬁe d og%edtu&lednfﬁ lggﬁert%%ag%nanﬁfor Hg‘lgy of the
Amnseg ehthe damse@nwar infreghed pyriviel of Iti@ patieribr ane, on either
S%za oSt antik}’ JL?&*’W(? s P thed JLQ)that I ons thereof
{i _TggLT%E_Hﬂ?%gEﬂ_CHﬂi%Ezgvfg_TﬂS1de and outside the
nmenbr adaoctieddntodsanof the invbeioneetbtentohobsetdf ¢heyreatated Ras proteins
menbr ane, part.
ARG GER FroBeing! B PESRERIEATT plrtoR HEREE g biomarker in o

palidgnodtie of prignesaio ayey ankit fur @sxicer. d]inaarprafeeeﬂ erfifodiment, the invention

dlsru te nd reseal ed t hat |nclude at .
Rl e ARebE o Rl e B KA gtedige haitated REY protens
meAar dapRofic Rrtprdgasic Mtfbﬂ&dn&’ereﬂb%ﬂé eﬁhbwlmbmnme hifethod includes
nme rane. An exanp | e of Ogast C |1 oNn

REmiEA PEAGCE aBlor 18110E T TG FHIMERackRt (40 TS to herein

| te@néricalReea Blondkdr LSt nidi¢ @l loy pRithie dalaple vmllalmstrhﬁanon can
cell wall such that the yeast cell wall preparati

wHBHuded Ah eifadipR (it tRy 0% QWF%%ﬂd hegeip s pietersbly duslydsh the E76G

{ SnitationP IHRUEBK Mehtidd B IR E?%Qpﬂﬁ‘t%ﬁ‘orﬁgﬁl‘ld?lﬁﬁ itt 1@% be understood that
infectious agent. Any yeast strain can bé used

praieRs dwmegs y@abevev%ﬁﬁ?rem anydgtioppat this pewtien ofRAs @ mpared to the wild-
Ye@ﬁet réfefn (H%Eﬁee | Prd b maRit e Emmcmytdgéktlﬁh@ﬁgta{eg Ras protein,
one of three cl asses: Asconycetes, Basidionycetes and

Fumwgiis imgse rpmf@"ably deteetedrejyo deteating i al@ncleic gaidf molecwle encodmg such

t 40

-chfith Dol 4o 2 DEAT! oo H@ﬁgﬂ@g@&em B s
emddiﬂiiomélyt detacheg (cenairently ar sequenial)abe presens¢ aed/or bmi tof another
R SRS L OGBS B s oo
adh@eﬂ&,é%rfﬁdodfﬂlab oIt buee énnisbidimashtjahe mothwudh cm:iddb&edqlaﬂsg the presence

b emfor Jevel of R RS EitiacbR RS CAR TBADR o, VEER pallBH sampie

ne(ga;tlad a&:iy oﬁﬁﬁétdﬁﬁamﬁ aﬂ@ﬂ@ﬂvﬁmlb@dlmeﬁhmé nieitiod|can fhchude détetmining the
stral ns 11 e at hoge cyeast
stnrgﬁeﬁ%e a ﬁrdﬁ'p%ftwsg@ﬁ PE MF rﬂoglelﬂg% Jéofm TPavé opdBror any of the

used in the past as adjuvants or as biol ogi cal
response nodifiers, and can be used in accordance with
the present invention, nonpathogenic yeast strains are
preferred. Preferred genera of yeast strains include
Saccharonyces Candlda (mhlch can be pathogenlc)

N o o o




Cryptococcus laurentii, Cryptococcus neof or mans,
Hansenul a anomal a, Hansenul a pol ynor pha, Kl uyveronyces

w0 2mgi3amsss Kl uyveromyces |actis, KluyveromycesPCT/US2007/063711
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mar xi anus var. lactis, Pichéa pastoris, Rhodotorul a
rubra, Schizosaccharonyces ponbe, and Yarrow a
lipolytica. It is to be appreciated that a nunber of
t hese species include a variety of subspecies, types,
subtypes, etc. that are nmeant to be included within
the aforenentioned species. Mre preferred yeast
mtn% ti nrs] Colf g&g mut tlong ed\éslc% aogaboge I%gtli tf)la 2l §r1 H comblnatlon of a
ynnrp a, Hor 5N ST ae
pamttatmml aapbsitiqur EZ ardtfced 3cwi¢h § cmutatnob at p@ltroal Bt 6!/ E13y 74a,a‘§y 76, 77,

L S0 B Y ST S e i
p rof RidxplicityRbuearé 2R 8A8ed t@ntdmphds any P these MaRtions or combinations
odi_ment of the present invention is a yeast strain
ttﬁmQS capabl e of replicating plasnids to a

parti couharfiryt didpobf ¢PMAREDES theSprefend Snv@ntion E‘rﬁhﬁw gdéta@ing the
cir strain, The S, cereV|S|ae straln I'S.one su

stiresPRre ¢fathe jmutated A8y genst (CemprivRg rfﬁgme%?neg‘févlaﬁg in the E76 Ras

V aftaich) Adidr (R dxPYsQBEOHBiolOBIER ab@AG RS RN 683 (S 2 test sample from
and/ or antigen fusion protein(s) to be expressed at

higgetiens yasoscalledia prtignt semile) abyitapigimeathody ebehtaining aipatent gple are

bambwE o b hetsBi oPEIGR §D thel 2V eﬂtﬂa%ht sh:'ilﬁl'e légﬁ AR AaE bbﬁtﬁi fluid or

exhi bit reduced post-translational nodifications of

exppussEen & patigat thah may cgestains taater £sllyrox aratanssof fumagecells. More

Y ]

. né%dm%t{h,@&oéﬁﬁ% Zt?fgxre ?liégérﬂ lggfg?tQJ&eﬁtQ%%fhﬁtt s?ﬁjméhcn drn atlent sample"

i repehe isd gbrsaratb(pa kifer toR samelp abanyitype wiieh mamswybemtmoducts that

Wa@@béeﬂ gec¥§@ds oy %pis Ccér?tag fth 'c&ﬁ% bhe e\ba?da&g bl}{ the epresent method,
Ivered, such as a Yic cell or macr ophage,

t hecrlusblyg letﬁtfrmttllrmgd par:t sftmplalof ysobtefdi cwilg e tishae ismeply, obodily fluid

flmélghor tf etxf'l]mplg,e:il Isariqg}% é’f n}&(gé{lﬁ gg ﬂ%’[?lgﬁt ?rb%musfell sag%pleaisolated
yehﬂmﬂmehkmte with a targeted cell type refers to the
ability of th east cell nenbran or tjcle .
t her coeorging (Rbe Rieo et IEnREnE PR ool Geif hspgpimen of cels
c &kﬂ)lcaﬂwﬂﬁ ssPer@ion ofl e¢pdrakddi feont Cdrinedive HiBsuE MTAG Ry, have connected the

| eadi o syncytia f 0 As used_ herei n,

ﬂ Hbipn: SR B B Slﬂrgg’ét’%g%&ll?ﬁedpﬁr%{’ 8P 1052 tissue or fluid by
praasi Lse&a)lé)metﬂae WBER k3Gl tn @Rl doBlectidn mfra)&htaﬁfe number of cells for
viral surface proteins. (including, those

i rYaMERRRrYCte mefhod; of fhe Bresqnt frvstioy \Ehe; cﬁtlt ifeths gel) jspmgle are not

POletQVdrily8f @B @a@@@?@vamw&gh pitiicRioh Shethdas Qﬁ?ﬂéusfeﬁ 46 Bnrih for the
t hose invol ved usi ons bet ween eg gs and spern) have
®

be¥pe Afieslirthatgraprelsmbly qvaluated eellsican ﬁbt&tmﬁX@%‘e by scraping
EJFLY ARES pldceRing dT6! HERD sa\ﬁ'lﬂ'l@to AN RBVRIuhBER IS, &r isolation from a
menmbr anes or between mammall an cell nenbranes)’. For

extodpy 8uida yeast vehicle that produces an HV

| 20/ : j L ' .
00 20 P LRI 8o A bt v
noteetibn o emerxgan or tigsae of the bo@owbit:h typically mcludesgevaraigell types and/or
gr? sf(eot%tﬁts?rutg'ur% %?&Sgol&éqﬁe gell? ’torgwﬁtlerl eOde of '1?1\{1 uk? the art w111 appreciate

e un sone clrcu 'S not neces
I tthitase tome ftigsucesamples Inyay ieaused, ihsumeyiesiatces/ ehercliaegeabfy with a "cell

BQS?}HIB[ itlpl Pl Fs?p&éfo WBS’I us i?o ?eﬁg%at%glrﬁge CEI&E% X §igucture than a cell

mﬁ@&hadgess)le sdmslo cahi Brgobitainédley P bpSN foricRyr@pit) i@cudib§ By cutting,
term "yeast vehicle-antigen conplex" or "yeast-antigen
chﬁWgﬁ“anm%%ed generically to describe any '

associ ation of a yeast vehicle wth an antigen. Such

associ ation includes expression of the antigen by the

yeast (a reconbi nant yeast), introduction of an

antigen into a yeast, physical attachment of the

antlgen to the yeast, and ntX|ng of the ‘yeast and

N g 1T r r



yeast spheropl asts, cytoplasts, ghosts, or subcellular
particles, any of which is followed by | oading of the

walzoryesssve into the dendritic cell. Yeast sphstop$mstes37il
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can also be directly transbected with a reconbi nant

nucl eic acid nolecule (e.g., the spheroplast is

produced from a whol e yeast, and then transfected) in

order to produce a reconbi nant spheropl ast that

expresses an antigen. In one aspect, a yeast cell or

yeast spheropl ast used to prepare the yeast vehicle is

t ransf I

encodi %SJ tﬁﬁ}é \f%fr(]i:gfugl n?ﬁ% {]sﬁﬁ]s% %aﬂtf)‘fét, Ebrﬁ %: {hg cngl)s tg%g eValuated for

r emdmb |enmst8i0p @xipolegisa chetowityt a’né/oy ageyt copilid a csoluble ammarker that is
g%tg(g%))g%lls L) it Bl PIREEL s by i“ngxr}é?ﬁfé‘%fs ufiBbit. 167 tne BRRLutar bodily

ammtdgmrt(ess)ampk:du sBmlhly dlupls aditabée for gaaplingviabludd, dut are not limited to,

y BHBD. sl Sb R S BP0l YRR R part 1 e

or frani general, firsemple typegrnasen) tissice bXé&laﬁﬂuM)':‘i@ is€lbctedaiasked on the

ant i ?qﬂéﬁ) éan be a 00|ated b¥ q% @ 1

dASEPT YA e pyqiure P 69Ee28 OpHitstie 1 éh‘f‘%‘l & \REgence or

| gestan ahdiér caGAHat tybabf Qé.nd&r tsho baevaameldg eel( ac)amplenlfmqir@amssue to
gpect the antigen(s) was coval entl

R SYalurtgda theypreaty the sarpple epnhee 89@3l§t0¥9@mee?léella fronyapiopsy (ie.,

aRRELIN SImASRR & brealtBsut 8ASiple YO aqhspsa N&tids08 sapld) I TRE Saknple that is
were associated by m xing. |n another aspect, and in

t meoshysefud iny g p@ﬁ% HIVeRion, WIH e cellst tlsgaw%)bowév Buids @ad gomponents
I QPLHR] ahd BNRY isbRedRASE Féffém & @blgf)sybdf sﬁll'é@ryyd?‘?&hme laboratory
cel | or yeast spheroplast fromwhich the yeast vehi cl
wdidrotleesien. Expression of an antigen in a yeast

vehi cl | S I

! echni Gis? FRERIDSCaIhed BHE M Alohc LREATR it SRR Mot the
a pregericeiof theoneiated rexcesne e detbal ghqacEXpr@agm opbiglogissli activity of the
a%h RGL! a'lo%ﬁ Fﬁf({?h%ﬂlall %t}?&h o%% slﬂclygscétﬁerr Ragl )919 P’xutations,
a manner a e nuclelc ac ecule I's opera vely

| iand pattiCwdardy, tar(a]ﬂanutamm (eg., by rdetectionscﬁ“qnlkNAeanwdn(gﬁie mutated gene

- S TRERR oS s Blqihi G ol BB Bl e Bion i st o e

tmamﬂéorned into a host yeast cell. Nuclelc aC|d

mol ecul.es encpdj,ng one or re a e n
o o S a PR I S BEe ST BRI d5] BiofAkeh ancht g Tmined by
orcoimneorax Rie@i®8d SuthCA Heh® br Fﬂweﬁé‘cﬂﬁn n?ealiddvs qugaﬂ% sequencing,
ort S on tro Se ces are t se
o eI uda B bR ORI b plich S WA Srmers Sprct i &1 Mafighon). or
URBdtéiR altteatdn Matho @) (5B JinaNGER8ssayddr KibtHe@ida ayk@@Sio determine the
pronpter can be used 1 n the present |nvent|gn and a

vé?veb?f;}hwng REQugh- offeniral, the Buglsieagid sauenrs O& thepy geag or RNA in
| B fafiBntNampleRéaBl R delsdted Iy Yuftat1® efhoR’ @SS¢HARUE Bf measuring or
Saccharonyces cerevisiae include, but are not limted

t SleteplingrasesequesIce gearpEsHoR: ctich gethiods meludekiuhaye petdimited to, PCR,
pfraﬁeﬁs'e%mséi &QF 1BERARTY ﬂE %P%epr( Wﬂ) h%nddau&ﬁ%%)hem blot,
CUPI', phosphogl ycerate ki'nase , triose phosphate

i Mm@éot( SERICnCe analyisis| miciogriay ar@ly@ﬁg@tqc@nn plrcteperteEgenk, or other

h
GCRVSRSE heias ok B AR el AR R 4ok oty fo the presence
t rof oti;e pitats Hrat esed@hyeﬂs)ogeiv‘mse))mpaqdl tre sokplasn swlatedAlioin, healthy
ga osphat e dyl -transferase (GAL7),
m ﬁs rgg(éte‘é”}e%gwg\g%n '(OEBALI O, cytochrone C1 (Cvyd),
SeC 7 pFoﬁ edamp(eSEﬁEt)enamdloﬁblbphyphmph Hatna sreeribdddE) parattih block may

T PR e R T B

pronoter, which is induced when glucose concentrations
inthe cell are low (e.g., about 0.1 to about 0.2
percent), as well as the CUPI pronoter and the TEF2
pronoter, being even nore preferred. Likew se, a
nunber of upstrean1act|vat|on sequences (UASs) al so

Y a o o o - s -~ .




het er ol ogous gene is operatively |linked to the ADH2
UAS. Preferred transcription term nati on sequences for

weXpressson i n Saccharomnmyces cerevi siae i ncl udsC/tg2007/063711
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term nati on sequences of thke a-factor, GAPDH, and CYC
genes. Preferred transcription control sequences to
express genes in nethyltrophic yeast include the
transcription control regions of the genes encoding

al cohol oxi dase and fornmate dehydrogenase.

Optim zation concerns and net hods for extracel |l ul ar

SRR ISR LI SRS, Do e pIREAE LB fom e
aosothtenbteds: i5l ther ttstecb agpa yeeamte tozlal PGR m@ctd:inrtg amplifylthe DNA fragment
prhgl%ﬁmég Ha' ecﬁlie% geqrmli?cealﬁ GR0P é usin n}érs nt?%}( Qﬁe se%%ence of

nucPel cdé eculeé a ntn ere
C @hterestn Altbmeﬂl\wde the stutibnd Somdte thinod quﬂ:y tmay bel atﬁaﬂ)vzsd byin situ PCR,

agt | LV ?{t Lags g ok gs ‘%B?n 8’%%2131%%%‘%%‘?5 %Cﬁ%%% Otﬁaﬁtbtn%Qo the mutated

prsatu@ﬂdeashd feld)ﬁgzﬁm with abisdleic heteofides| uch that ah ambkfied sguence is

APt e PSS o AL FOTEF HEPAgve,the sections may be

t @eduau it SolikBrioRRotides v hgbrididel dpelfi¢ally twith ddetor nfox@BPS Bftations,
yeast vehi cl es carrying such nucleic acid nol ecul es
At 8ath yelddypeTayRasficeher ei n. As di scussed above,

yeaSt WHeRRhARhs EYE Iitard pRstkin @P @oﬂi@iﬁﬁﬁonmﬁ@@ﬁons as described
particles or cell wall preparations can al so
prhé’@u’é ot detectesinBrotam exRessioncan ke fdetestedh dp suieble tnsgﬂe%tsstwh as tumor

M§RANGELN REErif bbiRedby §1BB [ QR S ldiHchafigs Hnﬁ-ﬁ' biopsy sample,
nucl ei ¢ aci d nol ecul es,” produci ng the antigen therern,

arvchiehrap b irpmplilizedsan bacantaciesl Witk amensibedy g2 artibady Gpgment, or an
S I%Bﬁfn@P |t S SedtiDE1) BirddS @J‘Hte%gzr&aﬁ\tﬂ bé Qetéé?&ﬁﬁldsdétehhﬁﬁtg whether

he’art to produce cytopl ost or subcellular

yébmnnhe@b fragmend tharead or @ptamprahﬂsm@nmi toribe af protein. aBiding can be
d%‘?é 513?(1 ﬁ&ﬁ %ﬁet% %’fn?e(tﬁdd\{ estaﬁ&) 9 ih 'tt?en?rt 19£luﬁdnf but not limited to:
pro rec i nant yeas vehitc

eWcM| ohsiotof imhmsunablbdi, gecnzhytetilhleedyeammun@brb@hte |assaj/ UJE@ELISA),

Inm%(l:tnlovea nqu}é{? 0 rem }ta%%%t . SSt rf?é n C mon resonance,
CJ? S OB, rve %’B S plcgf Y aﬁ queous
nmﬂemmmnespéncm n‘goms&nm;ﬂohhlzmoear;thomhdfe&tem;e nininogkistochemical

d ph t l ]
PR SRR SR RS it PRE B SR RS CORLbR ) s
arsﬁe@bmurh rhigt@odetry] RcroBedyl MidiByt oM MRbiesendeidfivagd cell sorting

be a_defined m ninal nedium Yeas .
tALSE g Bon o tmatu ot 7 ORISR B dng Ras,protein s
VafeteﬁhMed)fmﬁg) Eltfﬁstl’}ﬁdn%clohdlQ'nﬁﬁ’dd@ghatmiﬁdsfbgémﬁdaﬂy tt@ehet Autated Ras
bloreacti Erl enneyer flashg test t mcrotiter
diPEeieia anda secprd anfibody that bindgfq the firshantib 9 Yearried out at

a tenmpef el ﬂﬁgnd@“:/%'ﬁgnd@ﬁcy GO YRt IRRRIGHDNE Wee Ef76) rRas or ras
the yeast strain uch culturing conditions are

wi T tipnt (Rrecemipration §ERat orpigs mytatiopyidesaried drrein) iy #ttcr?é (either by

Al defceisi of tRY mteRI Rl dCor tl@'BrBtreinT s8th @rectibS5ihd muthfSilis considered to

Met hods 1 n Enzynol ogy, vol 94, Academ ¢ Press, San

Ditegudicative of herpresense of srmer cqlhe)rﬂhﬂ,@p@lﬁ;mpﬂtlorat@dievelop tumor cells in

patﬁz% gﬁ}éh@ A ¥h1¥‘%&tl‘0£ id ﬁotdég?&{t&fjto é}@y ﬁlu‘f}t‘ehlﬁlye Bhdividuals (e,

surface éxpression or provision o ant |

e rinduzttdmém tvi;o whaehdvadod o ont gipea th tbmr@iSposwﬂmm eancer caused by or
t? g}ltg(é 'aosbgﬂﬁlgl %‘g%%ltah?r% ')if(? redzl é% deq'ﬁ é\rlo\nlge cl:arrl c?rltltgarg !th% detection of

g ehteRa?sI orugemohitidnte thecRas stmasrt (i.al thelsquendeaf Ras pro&@insldr genes) in a

rgh betmee bo t ﬁg g and about pH 8, preferably

b et P BB shidedFdut 8. One of skill the art

wi ||l appreciate that m nor fluctuations (e.g., tenths

or hundredths) can occur when neasuring with a pH

neter. As such, the use of neutral pH to grow yeast

cells neans that the yeast cells are grown in neutra

pktfor the najorlty of the tlne that they are |n

Y o




In one enbodi nent of the present invention, as an
alternative to expression of an antigen reconbi nantly

WO mot/mssyeast vehicle, a yeast vehicle is | oadsdi/us2007/063711
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intracellularly with the peotein or peptide antigen,

or wth carbohydrates or other nolecules that serve as

an antigen. Subsequently, the yeast vehicle, which now
contains the antigen intracellularly, can be

adm nistered to the patient or | oaded into a carrier

such as a dendritic cell (described bel ow) . As used

herein i de.ca r|s an a Cld f .
less MR B G s iR S Aol lSp Bagnosis of
p rtheet mmnmocrfpnmelecella or theipralispoditibnste qlavmmetunfor ne:llsen ttl’reepatlent the
about 0 ami.no .ac s .can

o 2B iR o5 ihe, SRtesE sE BT B8 S0 68 e S At B Saricltary, a
sl rmasnoa ih thetumoe sunﬁ;ﬂ@es Helieeed, to §¢ Bxdicative ivaonly ofifficrpPesence of
aci ds i th). and. an table S at er. t han .
¢ ton ey B pisisRLioRY droplon e ot Bur HEGBR Y oY ¥ umor that s
f ipagingddt fo, bd lrﬁdre la@itedsive (B! aispfay R&EMBI high& A31@hEIufér growth,
fusion proteins. Peptides and proteins can _be

dnareAss ‘Eté?f“’ép%shé?“??é?%?%l’qnff“y T BG1atRin grewth, jpcreagedpprognosis for

MaHobt SAEInR)Sas ©BMABE tbeoctiBHST GAlyEthB BY6 lntufdtibf AekcRtion of only the
chosylatlon phosphoryl ati on acet{latlon

mfrlresﬁyﬁ RN (er. @2 anytasion), prd/on detsghion 9fa mus#ionat i on

and/ or agdgiihi AthOpreftiny mSERIRA! Oﬁﬁgﬁtlhéjﬁé{'el" ﬁ%%bﬁt%l level, and in some
Pepti des and proteins can be inserted |rec2@é into
y@a@pdlrr@ms dbetsnas fallt ¢rabogdineantsn depandiag tanothe yethade,hi ingiead level, of
0
di ?dfqﬁhsfl Ea§?s| ?ga%)lrég( ge's%gr% gﬁcﬁ{/ Sogaglg'h\a@i?h Qxest level of biomarker
eleemersmcmrablpbglcalpaﬁag@c {ﬂteosmshe tqseeazmﬂer)lmw hﬁy@inﬁ@feén dThe term
I, 0 Yea i cl t
| og%eg‘%q rﬂ}ol lﬂ%ed dgls lsetf%gr%? etlgnag %agelﬂﬂr% éﬁ%p og%é(ghz{rﬁ& e)éf)ressmn or
otbhtéoglcablaelm\uiyetsrplcaibfl wedkes itnt ahatellyewbl, em‘bhslmldl 1naas sample from the

sph S Of .

te eg %at? at? ulation f({f Xlﬁ%ﬁ%’ﬁl %a% ‘%%L‘ﬁ"edb%f T normal (i.e., non-
I cmtdomgs, IIf(’bh{RaldXéﬂﬂE | idt undergbing nébiilastio atamyfehmtlon,nhacéxhlbmng the
yeast ca ded with.the antigen
2 GRPusEh er ot cuebpiogt Rt in B P gt s baseline leve
paﬁtcb@tkcﬂ&a@ @8 cheblphepadAunitverved tiesie ﬁ%ﬁytmqmﬁem &ing tested (i.e.,
Sl BR8Pty S o MG o b oo e

| N &A8! voliing, @tch)opd pesknt &dn Helshsiond sv&fnnarunwe B thabthe Bfﬁcacy of
as woul d be provided by the | oading a

A ERSEH AheFAPEHHC. PRPIOEAlecAROBR] FYAAA e atra Msfhods fpf detecting Ras

Ceidmarkdr dXPFebdiciNSr baRIERAS activA) aRX BB iR ihNieBMOLIIIRE. A “positive
enbodi nent. of the present invention, an antigen is

pISpBFd AFaningludeny cantra) thaneonfigms the pesitive) d@tecmryéfutbealplomarker such

atk 3CRIE N bimdrke RApessitfiNort R1iliRe e%ﬁﬁ%ed\’iﬁ hy &Jnﬁrxﬁ&f‘tulﬁﬁ)r or any

acconpl i shed by any nethod suitable in the art

i raghen gositgyedadiedterof themparameter bmw\ehlrateés‘sfbctsamt ¢mthe biomarker.

et h.Od actﬂséhﬂ ﬁo%troﬁts'%se%r ft vﬁl?Be Lﬂ F@c‘aﬁéﬁ bé)qhose of skill in the art

chem cally cross e antig

s uthdt admsalihe Dheonyxehmed\nehba:rts@bbsherb rfquea@ zsadyl as thé adsayngg performed
uﬁ raflel:rg%nbagfgmte hoer & E Su{)g %s(igbl dtg i fgr%‘?lé Xeah tfcg:rlmebf stored

as by an an or o par
Ch&fasrmaioncrcgaﬁhng a prlevmgsly: Merbmed(bhsehmekdyelfoﬁ bioereekepéxpression for a
al de i nkage .

TR polea it dn g e oRIGHER s SRS of i hoye-described

t rrie@hdNSucH 4 ford berfbnealixﬁomaﬁabm ifdludej fok ext@npld, batik hotdanited to,

bond and .t regt ment ot her cross-.linki

c rPeFﬁSf gice dalnfsiing 9me F‘H@“&r e of roerﬁa?rr \?éllgr‘g‘”ﬂual data regarding

chem cal can be contacted mnth the yeast vehicle that

alters the charge of the lipid bilayer of yeast

menbrane or the conposition of the cell wall so that

the outer surface of the yeast is nore likely to fuse

or blnd to antlgens havrng partlcular charge

o o - o s L T L




In one enbodi nent of the invention, the yeast vehicle
and the antigen are both | oaded intracellularly into a

waeanriss3such as a dendritic cell or nmacrophageC/osHoroes3711
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the therapeutic conpositionoor vaccine of the present
invention. Alternatively, an antigen of the invention
(i.e., a Ras fusion protein of the invention) can be

| oaded into a dendritic cell in the absence of the

yeast vehicle. Various forns in which the | oadi ng of

bot h conponents can be acconplished are discussed in
ggfrxelaé/tlé){"b | oXY{Vﬁecr:%n%SS ol e{nt%rn?%s'gpvlgnénchgﬁl% s%gee(fj tumor% biomarker
[ mkpsresﬁmmt a mpdica chatfor the phtiemt coofdimgetata ffom p;evloﬁstmzatmtams, or any

cle and/ or antigen) . .into a.cell (e. .a d ritic.
o ofhef i o dilr ARt bomAREE PSP F B orel atient o
t Ive diap&sed.i on or introductlon of the conponent to an
intracel l ular co ment t he |l (e.g., thro .
the. pl ASFEMRBIHERE st e AR PIFID o Gepe of KA encoding
C YiieQyand S9etéttdaA gRS@MPle téibd b‘\&ﬂﬁ%&"or t@MoBENE, the final step of making
i ntracellular space of the cell). To | oad_a conponent

i 3t djagRosis| ponitoring. a5 stagingrRf the patientcan b Pefarmed.1and a treatment or

C QRN protdcdt iok Methef Sréthg! Ro@E01Ran bBPres&itled.( Q&damonzhl& if the
electroporatlon) or is placed in_an environnent

(e.
i preseniee &E the\fas mugation dsdetectyd gthe patient méaeéwlheedc@hfﬂéﬁ@ﬁel cancer
W'dka!gn&ﬁc %iéﬁr%ﬁ@ﬁtcbﬁﬁrlnythe iRl fiabgbsgnt er the cell by some
process (e.g., phagocytosis). "Loading techniques
i ncl udB obeitembediment of ithe inventios; thi {dfagagstn methed ven be used to
on, 0 0
phgmggiggg gdsdllzgngﬁsc' g’?‘:&a}%aﬁgfgoglpé%ll&g% E‘o‘n‘lloanﬁag&ﬁt g?d also tp determine the
e Rberdpmate therapy psotoeo! pnd peadiot My pasient’ soa@mg on ouenm ivtithca given
c h r
%E%cey\gltggm{)/le eFr% g%ﬁﬁﬂ)ley ?M ?Aﬁ%ﬁﬁig ?‘/hs Ectﬁf;%ﬁolgg glcgnégf‘ grqhemg at risk
y@ﬁdwelupmgcal ena@ndhomethod cagpee used ta deermine whethcrenlr ot thepatient has

O RheS ERRRTER 1 ab DR s Ebheet atshuinghbielbEahser Jn pagigon if the

Olpafidn® Gasliedd itdhhave Arinat thew mhﬁ)@hmal yfxas Rag:mhtlaumhd compared to

pre |ons t menbr.ane rticles

P et an og kit FHaot §r Aitee i pEARes muation,
C Qb mdicasatasaheeamﬁunrmm dpgredavePthe patitaciuitiof 8 1Ely to be, thus allowing
a gr] glglalgeesg)gpq Wprtogw%s\r}gr COH&OSI v Lsi?sg}slﬁgcg%yﬁl\ylthout being bound by

Vaﬁ‘&bnetﬁe pldsédt Gfvedtord BagVE \taettaiételaﬁ&megms&orﬁmna%haﬂcaeRas E76
I MMune response. For exanp enzy nmati c treat nent,

c HBH3ttog in 99’%@?%‘@?\ it q)]ﬂ)fg‘i‘tﬁt%ﬂn N B'iee‘énYeé)fﬁ more@g%eéﬁv%gqmor and
S %@lfn‘hﬂ@%l Othe HRIZhEH FRMle FARNDBayBEFodrer haE Bt a%tlﬁlhavnhout such

yeast in parts that are used ‘as an adj uvant
Twemhwemq, @mMB't P paLend WithHuch gomhbinstion mpebe fsvel Mory aggressively
t Rfanl pée&fn{ Withbi! ALL SorhGindtldR (ﬁsrﬁutgtflorﬁnyﬁﬁgllyt 'ﬂﬁn@&%{i&rﬁ of a Ras
described herein related to t nmut at ed
i mysgtionon c¢rabipation of matatiprsin thy patient dumar can lmnsad toohrvel@p a specific

\(/:\/I%tgﬁ&r Zh% 8 rprégaceol % Idﬁaﬁlé QHO\WB%% h& lfog\ﬂﬁlli]s %aglién%gﬁt%%n effects

anoth t1on suc a codon
i eelie apnepfa mat Gap ralsofoe asadgo pedicetht resporse nposéeptibilityaf the patient
vaceine ho ct.an ani mal agai nst a cancer. As

di' 285560 a ve eﬁwyaddltlon to the E76 nutation,

nmut at i @he pakermnyemrm ad};b imdudes aﬂutphlﬁ utilizes the dBagnddtic mehods of the
he .conhi.nat i tations

GasRprdlen i A araSeipb SR oy TRy sh WAL Bring e gresence

MGr abseRbe gg tlﬁQSdst(bﬂﬁblﬂ)Zoraf&d/(@lfclelﬁ %%iﬂl ﬁlug,’/tlﬂmh%'tdﬂig ft the present

pasi ti.on, an r

erf&%ﬂ‘iﬂ%&g‘é’o‘ewa‘f‘ﬂé %nﬂve#?rﬁlah it L1 QpoBRAlsags BroBf. EGReprimers,

invention relate to a nethod to protect an ani nal

agai nst a cancer, conprising admnistering to an

animal that has or is atrisk of devel oping a cancer, a

vacci ne or therapeutic conposition described herein to

reduce or prevent at | east one synpton1of the cancer

o o oy o



chinmeric constructs and/or fusion proteins described
above. Orher Ras nutations and conbi nations thereof

WO bav/18mes be used in a vacci ne or conposition BEBEUS2007/063711
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descri bed above. O her therapeutic conpositions useful
in this method of the invention include a conposition
conprising a conpound or agent that targets the
nmut at ed Ras proteins identified by the inventors and
inhibits the expression of such proteins by tunors, or
initiates or upregul ates GIP hydrolysis of Ras

Pr %ﬁéﬁﬁ%&gg’ agl\rﬁg%l{e il)lﬂgmg Rep&@ (}e]rr]%%%ﬂ%r tf?z{t bﬁ gt(h{he%%mﬁied (i.e., the

ormatgtediras geamn, RNA| UBHA, kouprozamm emmtied ﬂmdbg):l The kn a@an dnedude any
|nh|b|tor

iR Eede perfor o B 4R : T Kyoon o include
S I'fed gentsfdralddetecd omnplosig sar(cer iomarkerductt & thdé pdviogsly described Ras
di scovery usi @ﬂ t he nut at ed Ras dj.scovere

i TPEPHOG-F 28Y, e A8 BlnPEEETOT FEN didgpsly 8%?‘%‘?‘!“6‘@“ having causes

acdr icytibutRn®{inrelafad iy the Rlay ﬁiu&noxsuésbnmmmun dBheGEagdft€ (4.8, probe,
thods to identify the s are di scussed

and .
el aggaﬁigr 3ptamerhgan be copgated e er Bfut,tf?]reexprﬁglg ﬁtnilaélﬁer or immobilized

f ub b sbiRn@ier gﬁﬂbﬁh@ Reshe MBS MER, he ki can dUAfalid fea@hit fbr detecting
mol ecul es an roteins) are not adni ni stered to an

i r?dwrralulapmﬁrﬁercﬂﬁf?émt@rpfvﬁ e typreinaiBe thst Sampla: hbbrsreagrat may be

Usﬁ&eﬁfm h’@@fdnﬂ\b? (Hhh OB3kizel 36 mﬁrbstra@ atch des pR&E Jlghamaarﬁy plate, a
of such pro ucts, or ot her tools associated with

suyeds n;bg,sa Eptd'gdj andssq @ gThe kifnap misp dnclygriapitable rgagentg fer the detection
S edf Qfd %igerlt rbn%l/@? &L %‘ehﬁg ofSl Gs?tmo&' i thtﬂlef cQ)BtrBIQ ewasthhsolu’aons

elicitatron of ~an i nmune resp nse icularly in

c ghiutigat bufferseangd ithesliieo Thp it aan,/émpclv@dﬁ ¢t ef wittentestructions for using

[

N L 0L oo PRk e L KONt b i

artbropglplibassayd. The vaccine or conposition al so

ggg?:): é/ﬁc%re ngcl@ caﬂﬂcgccz)rl%:n%ld o th%cgrggetn? ?rlxv%n Co%r ra,I Fea%q% for detecting

cch’rqsmaketrlpmssencs expvaasion nebiplogicall acdeuy tdn&emgsﬁnabdmwgem that can
scri bed her I n _one ect. Si on protei i
iR e (R S e EeRes g BRiop iolosical

canﬁﬁty z’tmdlds@ﬂﬁ& prdvﬁbuallydiel‘hﬁ{ sﬁcﬂmhgen&lﬁi&lu@: butsaremot limited to: a

D B a3 3 O et S sid molue
anﬁE&‘dmg ihh BidHmdiee lor ATtdgERMN théred) pﬂﬁh&ﬂs Qinnarﬂ;ﬂﬁﬁﬁﬁcﬂat &hucleic acids
with ac ncer |nclud|g% but not limted t

mefPEABRR e RomAKE LY & dPpme R AfmaD aBieas fhat &prcifically binds to a

he@dﬂmatnﬁslky gistirfet SR G Sthe kdrydt PdoleciRI(Eé. NABEBGN mhgmsh Ras having
ti ssue sar conmas, bone sar conmas, testl cuI ar canc

préddi Grmgtationningluding 3 particwlar £ (0 MutAlQ suchgy &?6%5761( or E76Q, from

o U ha\hhé‘mrm&tﬁ%?rﬁdlo? loh RnGIYAG eirftpgerpf)ﬁhlﬂg FABMEKtSthereof or
angi osar conas, enang?osarconas mast cell tunors,

prathasr Wl&éfpbmﬁ@g ceaptide dhat| selagtivebndunds 1o thel Qwimsgker.  Antibodies
O(ghc l b‘fl?l dot | IHﬂg:dCﬁ)r o[ﬁmﬁﬁl) nd Wo?l@ﬁélcarﬁﬂﬁgﬁar Sdivalent and
trol f.eStI nal cancer I NC Ual ng col orecta
can@rmvgl)ant antibediesclil r ma}tlespmjﬁggntibhéinmsgrpm eontaging such antibodies,
ne
asa%g(l%?d%satﬁ?tq}l% 'E?é Oﬁuerﬁ'taellj] ?o 93’2%? et él ChEd fanyc g\ﬁgt?tlsntal ecauvalents of
eS\shIﬂd: alaibbghesjfthal Iselecmvsllystnndlg aohutated &ps pl@&tlmfn tRasample can also be

nutat Q i.tion.7 ombi nati on
o BsEh B PErHS AveRe Fin e S safelne
addi t i dnahe dalsodimingtal redgentsfoiCdetedtinga gumsrol bl&narl(é?r that is characteristic

7 40fatf7% cerh%typ% Fiag% ga?&ﬁ%csglln Qgg%? yst%yg}%paéfflg%%étt t'hecl)tncarz %e used in a
conbi nations of nutations described herein, or a

nucl ei ¢ acid agent or other agent making use of such

mut ati ons, as described above, is included in the

vacci ne or conposition. The present invention includes

the dellvery of a conp03|t|on or vaCC|ne of the

a - — I I o, . o



patient, by any suitable node of adm nistration.
Adm ni stration of a vaccine or conposition can be

WGYBr/esssss nucosal and/or proxinmal to the | ocadwuswhH7/063711
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the target site (e.g., nearmza tunor). The preferred
routes of admnistration will be apparent to those of
skill in the art, depending on the type of condition
to be prevented or treated, the antigen used, and/or
the target cell population or tissue. Preferred
nethods of administration include, but are not limted
¢ .
tei 1

S AR BT SEE R A ORI A08ALo procin e
i rat saam@dahclaghrbwasmeﬂnd dior detedtingctbe gmexence of a biomarker described
a%?év?oug‘lt élFrg n. ('}Spec 1cal?a5ﬁeer2| 2| ggzg]%r?njclstg’r}azr?n nt%g anegtlﬁes a specific
t maanisd of tha kelbigpe btﬁiig/analylzéd ﬁhﬁmﬂﬁeﬂy idedtifiesitist aeHttypen For example,
subcut ous adm ni.stration, intraartic
SO g SRR ASY, i R0 R oS R orip Rl el for the level of the
| ibitanadlter @RpreSicd. andae rHisiogigal abuihtnyacrmmﬂe, thendedgrapfonaletecting a
|ntra?cular ranas or.al

I
B SHARE 105 e B B act@ligico B ETRCT el ppdgreferably,

| nj wedst epitheldl @eld, ol hstUle cBlRkS distilgaishad PémioRicr el byped, 88ch as a
of adm nistration include: intravenous,

[ rf’(bf%ﬂf’éﬁ- Y45 & Fagent Hﬁ&ﬁffgﬁl&ﬁgguraqyrﬁ éﬁ"é’fﬁ?&b’ of the assay of the present

| Rfveafietd Blch 4 Péa?élﬁ‘f&c&élte%hng b lcomnsdl fdedr undhﬂi@ai)lﬁds not limited to: a
intranasal, oral,intraocular, intraarticular,

i rprcrbadhaarwfamdlzeawadwrﬁmﬁﬁ hyhridizavion sepditiens ta @l nuglsicyacidamolecule
| Ratddte d MbleRORhRE: PCRrHrfn?é?&J%ﬁiéh Anplify uERRAGEILL 8@ molecule; an
intrapleural, intrapul nDnarémnlntravenous

s FpEreR haowscifieall tandSc,tatarF@p givaaledistinct gitenen e target molecule;
r d f r th

| PGS an Ay DO DI LY Hr G ot maleSn binding peptide tha
i m@porvalsralblndm}oemel entrolamdrken i gcsample. ducleisr gcid and amino acid
| I FRY;

s TP mRES SELirtob IR (L W, B b e 1 B such
(sggmnﬁﬁudemawple Stribling et al., Proc. Natl. Acad.

ﬁglr él n%@e rlﬁ?g igé@g’t %t%n%s 1]tkas]b9925|1rlr<eertan§}?)r %8?ntrr2)? Hﬁer 8‘{ t‘ﬁe assay kit
onsé tmmmnmmxlomcmjdgatem tood detetabilentag of détbt&able label Such a
iﬂventlon can,

s

45 S0 R o L oo P, Sy OB el asd to detect the

i lﬂikﬁha%kdr(bﬂ colerol aRrler aﬁtﬁiﬁkﬂudé’s@but iOnhad lirfi®ddi te£any c@@iPosition or label

Iud solids and |i t hat .can be taken throu
Bt Y S0 REOR e PR SRR, Wi ER B GPHREgl ctrics,
TBEUEHI toy chBidlicall MesnsC ORIl fab€l§Sn GRYTPrebdt IBeHBAS include blotm for
vehi cl es can be ea3|ly(§re pared for oral delivery, fo

exXiifine Wit lebelpde pleniivicin peqpyugate, Jrashgilq bgadspis gn’g ‘Dynabeads™),

f aruaks@hedyes (U 2, fivRsican dehis YO, ARaRne diédnHuofds &I protein, and the
rout es of adnlnlgtrgg on that gpdulate nucosa

i rikghiredjolghels @gef B Th ~ She G peaPhentymss (¢ dprse radish peroxidase,
' rhfll&ﬁﬁé 19{3) hata$Cdhd €S il 6ked B ANESAY, arfl]d colorimetric labels such

i ntrader ma I ntramuscul ar, i ntranasal, Ot

i res&bBeidal ;goldr esceokared glasscurtpiastio (s pqixﬂtﬁale polypropylene, latex, etc.)

t nrangder mal , vagi nal and urethral routes. According to

the present invention, an effective adm nistration

pr ot oc & additios, the sgem fartdeterting of theceseyriat of thetiesertpexention can be
LLlon |n ff ve er [ S

dog}énoéglrz amet er & 3“% e%’ecé "% &;ag% ncl)arét r g{? |eo% ﬁuni%lte asul’setrate for

r eﬁuﬂdblhzmcml ofca tetdtion redgeansuchras veould b mmleml zrnyaof the previously

nj mal eas con
Rethed dEnopE o s Budlie O abng e W impppizaton of o
case of admnistration of a vaccine (therapeutic or
prophylactic), preferably so that the animal is
protected fromthe di sease. Wien the conposition
conprises a different therapeutic conpound or agent as
descrlbed hereln an effectlve adn1n|strat|on ~protoco

o o s o .



capabl e of eliciting an antigen-specific inmune
response or eliciting an inprovenent in at |east one

wewoptsessor i ndi cator of disease, in an ani mal pawiE$R007/063711
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adm ni stered one or noretines over a suitable tine

period. Doses can vary dependi ng upon the di sease or
condition being treated. For exanple, in one

enbodi ment, when an antigen is delivered with a yeast
vehicle, a single dose of a yeast vehicle of the

present invention is fromabout 1 x 105 to about 5 x

10 7 |vaIe ki l.o ram

ofeebent s ng By SN BFs S AT SRE b oppymer or
a nmr@tlersluppbremtnmdn mmta, bdnki ev@ehrsteamt f(B dptectmgo;amoarmgmﬁcantly

no ted for an sm
Rkt Sty L Hihia P shd GeQUBR R tot detept Thedosived targer
phRdRile. BRY¥@platyiginsc Joli@ m@bﬂytncmde(pdl%ents @u@kmqhblyltykne nylon,

10 st cells per dosg. e prefera

dBE“é%/E 0@319%‘};@? 5%‘1% B‘F‘e‘éhcof’ol’t"[t’é“eﬁsr nPoYy dB)n %taglhzed intact

fmmeabémt #ad Lstabikiked ( crhde vdl% Gell/h@mbtaRe aRstbgedd&. Y. Bemplary
1 x 109 cells) per dose per or

ani s
i mﬂpdenlng supRortsy inelads palllose po}yﬁe)rtner éﬁfr%ng x®), pegrosep gollagen
C@hd ehifih.. Exemplady ?ﬁoﬂgQﬁ’ic skpporty idddRie as3 b’éadls()@oroua andTﬁ‘(B@orous)
range of doses can effectively used in an¥ organl
oftailsss sfeglemefahxidesi (ﬁg poEoss corpmice yuch aufbhsTi0at £1:03, and NiO)
Wigisahlfe vaccine is administered by |oading the yeast
vehlcle and antlgen into dendritic cells, a preferred

! of the present invention is
fronra te t. I
per T ?m*%atggaﬁe" RO e SHEeLTpHROG BF lidniting
s |cntgp@nd$3 thet arg uS¢forrfoa botecting & patdat fromadsocar thza@ CRITi¢® mutant Ras

RIS o cfipfeSes o B B h AR, g™ BRI BHEHE e, or «

peombmahdm afubé E7Anmtatide mnthohnethmgka nostom fSsuch asuG12%i The method

aci d vacci ne ran fram about. 1 nanogram.(ng) t .
ST BEP e R TG o Bebliter o B B FblectiP sprogie suen
ampebitein onpdpkide] aoh tadgdt i Im/zﬁf assaya“Sr muembg aﬁlﬁiewcﬁrilgwdlehycal compound
tho %(#Ied n the % abl e delivery. ne %
ard% qgﬂcagﬁ%{mugd B\g;ng flﬁtlgtt}( 25 An apt nﬂn%ﬁgerapeutlc ased on the

aebms}obﬂ the Go@pélindrto tdowh Gepulaye exlpPesstde oﬁ trtéqrdmmem Fas Eone, eto inhibit
constructs cover the surface of partic

(.1
t 3CWIRRL IS gFnS REAJHEY OLIONCXERS Yy @ﬁtﬂemé&r ff)madn%lrzglﬁal @gtiyity of the
Orxmﬂﬁi&pk@s Wotehh, Such@ERQoBPSund tH tx@@éfsqpfﬂ’ By ®oIgbif Of Ras despite the
dose of a nucleic acid:]ipgosone conplex is from about

0 PlesgRge pgthgmgtloge@nﬁﬁedp@gelk gh’(%’&fn\k@ihﬁ}‘?f‘t e method includes using
P@} la itbetl ORMWERiN StEepMEbEX nhFeib BB gmﬂétmeruné&ﬁﬁ @lmh IbPotein or
anot her enbodi nent, an appropriate single dose |s from
alpeRtideWhgjeip éhea%@tprotqle OFrBenside hasep mBEon/Rtiag ene prrmore of positions
angt feryserpQ| vgreartany%@ tﬁeownrb@ratletseofsm% Grafigs edegtfnbed above and
nucl e’'c acid: I'i’pid g@ ex Is at |least about 0.1 ng of
nwpetticilarhy cang combinatiqr eff @ matstion at posationt 1 2adni(ar lﬁ \mgl @fmutation at
n;rst ﬁ&?s@%t Or3, #4985 FE0VE RYGIARr @bl y at |east about 10
nucél'ei ¢’ adid, evén nore preferably at |east

about BOr emymple, mushdidae acmpbundrfdr elvmﬁcamIempluéésez adghpound that

%gsls(tt}'ll"pa%g Lz{(t.tlv]t sontgat(%e ld%"ﬁ’ f%cth fnutanF ecu e rolyéed to GDP

a pro ein,
t Hlespite dthmt@n@fofdlteugutdm ghereloy ¢ canmtnnima’yRasacmlefherunmd off, thus

RN RN N R A

abagétlcmgm:ﬂ toioge aﬂ”?élth loif Ejrfhilﬁta@ elrpg’@ﬂé’n u\?& @tge;] @éneaid inhibiting the
ani . eferred single dose.of sych an agent

c SrptrticaandBr B 4 CoT R ROk PIGH AP ompounds
about 10 milligramx kilogram 1 body wei ght of an

animal . An even nore preferred single dose of an agent
conpri ses between about 5 mcrogram x kilogram 1l and

about 7 mlligramx kilogram 1 body wei ght of an

anlnal An even nore preferred S|ngle dose of an agent

o o o g,




adm ni stered when the i nmmune response agai nst the
anti gen has waned or as needed to provide an i nmune

WO Bepm3ss®s or i nduce a nenory response agai nst RBCT/US2007/063711
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particul ar antigen or antigen(s). Boosters can be
adm ni stered from about 2 weeks to several years after

the original admnistration. In one enbodi nent, an

adm ni stration schedule is one in which fromabout 1 x

10 5 to about 5 x 107 yeast cell equivalents of a

conposi tion per kg body wei ght of the organismis
e L R B T
Amggbt ariaitiatd hgdrolysfof GTRef ntdm@lpasuiflt}[e inenpasart iaBo 8ncompassed

e &t el 6! Pyt Sush SRPHES saF b ot P terapeuti

adompduatis. at i on and assessnent of the status of the

di sease or ition o tons or. indicators
oy oo e srainshi, Sermhesmt 158 Remiioy ditida compowgs fhaf pesulate
| dedpt bf madlicaasIGAR, ReheRilRBS réatladd, @dhpﬂaﬂ SlesERitIR@Ras-GAP has the

herein is adnlnlstered Tgaratel or. I n conjunctian

witbHOaRctRRIF thohBydsplysiviet GIPstpciideyith 2R Ak the HBY S Ras proteins
debdcmpdd ﬁ@kénﬁ(et'\% FheRzgrE76 B iy Ra§ 9578 uhed) adyast tﬁecbomblnanon

the patient t hods of administering a nucleic aci

iUty desqriediheseink butfoenpst eprtde te aydralny@s RhEWRA a$SﬁC1?tﬁ‘é with wild-
kgpe RRL NGIhi@REhedS 8fc Aot@GhRGidne defGThaP Gitelr are used to identify

conposi tions and vaccines of the invention are

pcpmpgunls thatgan sepeade thgrfungsien ofithe Ras SyT@\lwdrolysis pathavapn cells (e.g.,

t "nﬁﬁ&r“@:ﬂé tﬂgt l?arﬁjdrs(ﬁlgscﬁ rﬂ&ecﬂﬁ%ﬁt‘a@& dégpl‘?oeher{e@m thereby arresting
protectlng can be generica sed to con

prascatrilesipreliferation andenetastases ofAucfheqllapreluleu lcavmn’p_osmaﬂ | eahis (non-

O k@G alsfgloh{‘ sHéhez? §€?&tee§f {%(Us' tg{‘the"i@&ﬂpéa‘i’i'&h VrEbfpSifhds that
0 an |n a di sease Trom

o ¢arget tamay; celdulpue db lnet @lusaelzrsbi¢msj by aertupengths @brnodl, dethdar functions

di sease: and/or duc del a i m nj. .
D EREE ofhfir i, P BSeEE: colmgites o HeBhihlov,plccting
I’T?blﬁp@lylﬂpﬂﬁfrﬁbstﬁfe GmE helirebaBs o cElldmkmp&asidig? _(xﬁg@an_yr (ﬁ'ﬂTyerecombinant
o t | sease; .l hcrea urviva the 1 ndvidu

oSl B  Ret Gt oS e S hyden ot sel Bt oress non-
swmdommftypel)gaﬁl sease). As such, the invention
i ncl udes both pregtﬂgl di sease occurrence

t

(prophifl &8¢ i%Pect & T AYFTAREY Cc CRPBROLN He frea fgntified. by

t leRsinB @ tﬂ‘@etfbﬁbt@iﬂ le.£.NBE6CAIRES) Bf e PRASR iVentidddbr 4 Sell expressing the
exper.i enci ng nptons of a di sease (therapeutic

t PEAGIRBAfraly Oéchﬂ‘éPlab‘élﬁ fea %@&awé)omppwdoaﬁé measuring the ability of
eRROHPRNAd td ARIbIRELARES d8dredsho1b %mlblgﬁczﬂra@tlﬁfyf §iChé Yotein or
by

to elicit an inmmne response in ?ﬁe i ndr vid
i ARAGE PaTHCATlYe g fabidinagf tkw Pigtein @dtonv@uﬁemwestmé Gpldydar growth or
t Iib?&hféf?ﬂi/on bfMa 3AITE 14 BRE 3RS %meﬂdg'éah&iﬂ‘ﬁé LY mPHRR S SRentified by its
., reduce, 1nhibit or ock) an overactive or
h ab fo initinty r@etrrggsrpﬁﬁg dydrplysia md pifectizgdy evarride ¢recompensate for the
f vent a f. e
TIPS, 0L B PO RENAE WIS WL g o
Iéa@bb@m@néﬁﬁhueamhMWmnﬁWdunmwnmimthe di sease or
F?nmdlt ggl z%noth\épzlisclgct %lhs embo ?ﬁnﬁg L atg:ﬁ rl Ne hllgt Iiaalrelfﬂy ex ress(eg the mutant

i mag gem® or Basdeen traxdfected ovithithe genaor oihe:vmécsnbmmdnmﬂemamd molecule

rate, and/or d ct on.in netasta
o iR B oS st e Bloubied ish SRl BRbRTRA oA refered to a5
| RSO nFouNdsY Rbt compbines patputifiVe rdphia@hosImpduadid A reduction of
Prognostlc t hods of the Inve tLonigpother emhodi ne é
o 1N FRBTCSTIGRLPHITRHC 2 SpRscdramackigratianiofhe ieffatpg s encadsd product
proteins or ras nucleic acid nol ecul es of the
i nvention, and portions thereof, as a biomarker in a
di agnostic or prognostic assay or kit for cancer. In a
preferred enbodi nent, the invention relates to the
detecti on of nuclelc aC|ds (genes or RNA) encodlng t he

T . . .



ot her tunors may have different nutations at this
position of Ras as conpared to the wildtype protein or

w@zoe1338kfe bi omar ker can be detected by det ectramyuszoar/o63711
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nmut at ed Ras protein, but i35nore preferably detected

by detecting a nucleic acid nol ecul e encodi ng such

mut ated Ras protein (RNA or DNA). In another

enbodi ment, the nethod includes additionally detecting
(concurrently or sequentially) the presence and/or

| evel of another nutant biomarker for Ras, including

agx?a evs'g@?“d%gtll‘f?omer :C(())Iplgs)orl]lglae SI t I on%’ 0(1§ ggnopo%lact the cell
ntdxh@si;mgnnhtamie&is Oethethe cngxdatmecompemeimﬂ 1demivf3ocorhm)uedls tbfit trigger

Bg{lﬁh%ﬁﬁasg gﬁ-‘g{r% 3 Iﬁlcglpsg? 219(5’%1 g&%lrcguﬁfpgﬁrgig nlr]r)aly %F hdegh@%hyg their ability

enb oiidenkas iﬂdeadﬁeitla @rmuﬂdef: k:udmaﬂ@tvﬂrefs aidogeriohe Ras-GAP are

r n and/ar |e one.or e of tion
DISERT Frog inding IR b fhefits Biet s B a1 Bl B g the 7

Myshaéphexd SrodER e GDR ebhabﬂytﬁolwﬁls piikisted UIragthat, wakdy/ the assay attempts
conbi nati on of a_ nutation at 05|t%on 12 and/or 13

wite Hie’rgctrﬁﬂng:lop% tg'tlt (bv(ggqopxie(}he 5 ectsGQ th?§1as7tgutatm1 or780mbmat10n of
7 Trmutadalé. omt&%am/éa;pa%ﬁetp of it deli-the a§%@§§édnhﬁdls¥u fohdentify such

respect to the E76 nutation for the sake of

sithgspRertiq ompoyndsy (Therageyis cempapde iteptificdp dhip maaneg s3n then be re-
tNESQI, TcBird0 RS offibr %@%HG RbAMASthR ESAHies, le}@fef'dbl'ySta compound is
steg of this method the present invention includes

eted Hgt dase ngtraéwetﬁg&er @‘T Ptltydrolysisain cellsrthat epiges wild-type Ras (that
(CRMRY L fggagﬂ £g|on resulting in the E76 Ras
mut ati o § € expression or biological activity
of theliEpge P@bodlme@t efetbe imveniying lmm@mraaot)amoeﬁolle(dweﬂogmwth are
c
oot e &Sl a SR o bR BBl Bk Brog s n) o
skt compourlrde ragasuring et emﬁssnsmrqi | ® target (EV@GJ ®es)arpd selecting a
bgcﬁlgllpx%géi: gé)v(/n}egﬁls{é% 5(reg‘gxcets a 1aetal%eg1n Fnhtlbl?tsfgplgays) (il?emé)%)lrgssion or
s peadifidgsakd eicquaof:the dirget) Far dxivaplp)ths puthtiverinldbitor@an bd &posed to a
ter est e" can be used
el gt P58 P e e R R S B b PR i R ered cell 0 use
?Qﬂhﬁl aRRsy Mehlis ﬂharﬁi(ij@lﬁhmctﬁﬁ t}tahalthlehaatﬁatgﬁexpréslesg rtied tg@a gene or has
romor is c ned within_ce to be evaluate .
% B ot o Fesolavtial ALk (i GEery Breetiehgs & fecombinan

S&ﬂi]@iel% #fd heleduid &ﬂnﬁ@ingsa, nudlelci s RIUBq AP Rodidg BRAhrgd protein or a
fluid sanple, or, for exanple, a sanple of nucleic

acisefal Faamenhibgrept JMethodsdp rietgramﬂ XPresuPhierts ok RN AEs well known
PahigRMbr. MehodsKoP the ldesigh e dABGSi@Btioh BY RI14iO Beid FnotTRS fhat inhibit
of isolated cells is a specinmen of cells, typically in

s fBpewssstian of seepenths Bialogiceh et viistet thersoteing sarodsghihersby are well
MehollavemeQnected the cells within a tissue in vivo,

whi ch have been collected froman organ, tissue or

fluid By oaﬁwr@erﬂmm of #thet insentighi therapentigl compionndshare identified by
Coéxk)gs%% é)ﬁr SE"}'éGaﬁLser' %rcaﬂéldﬁg lc{) Ju?lﬁ measunng_rtﬁe binding
eval uat e net the presen PventT on

c edfltiee ¢andrtiate ccreMunQacnthleeargeteandcstlemmgelwmppm;d thét bigyds to the target
S I |f|c n h

i 2aq2an<§rel\£c o%ccl,rlttt%’l&{I a?f'ijr{ltg \Higr % %?%neﬁae%bgrgxggeﬁte Qhe assay is
evizk foaeidundee chmhtmm d@edlmbteaﬁon;ﬁdmoﬁng tltexmtqndoepn oy bmdmg of the

O b R 4F

f I tulrgét and tiid muﬁuﬁabmigaxse@idth@wiy Slinfoink ambds@mantsam@re machine
ol ated cells, defined herein a sec

ancaB gasedoto defenning “Eff bipgiRe HRISHnY i I E\@é\mey the’ ‘arge‘ protein (a

|ncludes several cell types and/or cytoskel etal

structure which holds the cells together. One of skil

inthe art will appreciate that the term"tissue

sanpl e" may be used, in sone instances,

|nterchangeably mnth a ceII sanple although |t 'S

Y o o, o o o o S



fluid to be sanpled. Bodily fluids suitable for
sanpling include, but are not limted to, blood,

wonrwowssgdsem nal fluid, saliva, breast m |k, hbrdEBEUSMG7/063711

10

15

20

25

30

urine. In general, the sanpée type (i.e., cell, tissue

or bodily fluid) is selected based on the

accessibility and structure of the organ or tissue to

be evaluated for tunor cell presence or growh and/or

on what type of cancer is to be eval uated. For

exanple if t he organ/tissue to be evaluated is the
go?nel%l &nco )?rat?? aége genegar}dla a Iiaguﬁll 1(1)(1 1net I trlr'e]sgelcgjllclé aI1'1td éence of the

s amnllimefaompnmda [ I@psmn(;ﬂe theﬁsnget matmnl oe)a hgﬂmblmang)fregment thereof
res

f
c 8'111} Be 11{11!;10@[1@?&9 UB\bbaF ?tarsa E)l’aﬁ\al ﬁ‘g gm,]lﬁ Scontacted with the
t Betseatt to foud cdmplohlAThe Bl@ioaiaﬁﬁh Eonomantafo Pt cfipledyande determined

bb? I%é%'{ Cn o ﬁ@gﬁgr eéYlbt?lé 5{{%?@&&%3%&{%&%&%9%%{% guffer is passed over
patel @Y (O' Sﬁhﬂné‘sélﬂﬁﬂ £. Al EBRLhEA. ©121467-d68 E0Y3)t Behuster et al., Nature
presence of tated ras. gene, or to detect the

expressiy n(l?ﬁ-”))m Qﬂnglg’[l%q Cage{dpt\e; ppgxpwn dafgarievgequgentrations with the

alcomfleRind MofiRRRE MRsPonsWiridtied R, thadhahdcaR the r%&hv@i%dex with
ot her Ras or ras nutations, and partlcularl

migsaeqt %tll(l@ aélows gy cgglp]&%td;sgqplaélpn Wnéw&gde%%gnp%m the presence

My e Gelt g@rﬂﬁouﬁﬁ QRN fldicHes RReHEHRE Ednﬁﬂla@fcofﬁﬂ&ﬁqug eﬁﬁ? an inhibitor
protein) of the present invention in the cells of

s &npi agonisef t@@mleec Algmapiyedys dheccandifd¢ epmpoagéeandi cmn@cted with
r I n V

3 YRS PR B hAE Lo of SRR 90 i e cntic
Dipmpaigd erdiity gr st@tln ligps thediinsdatg afghehligand o) thatarg@mrotlemR

anmpl i f {:8&1@1&1@9 W el LcREA é&'%ﬁ?h Sxﬂiﬂﬁ&fs of tﬁe inb ol HEAkS RiYwn organic
or protel e% I on net J , I Munoassays or

b |cmnmmds: ailchaasmbéudtso ofi p¢ideni libearich enicieie heid fmdlévaleg darg., RNAI,

duct [.n ner.al he nucl ei c .aci eqpence gf the .
oale ﬁ%’ O?tarﬁ%& ant1 %:h?)e ant g1§ nld prggl];]c%sogy &g?né%@e%?n% inatorial
arlhyraSlels tGdodpeundst llﬁﬁbd al3o bt:eddmmﬁqdj asm@ rﬁtﬁmsludﬂug glesign relying on the

b DB i o B e, YR R ponent .
t mmkam@mx@mnﬁ IRTEPR.CRUch rhéthdils taté KiGWn td thosel df Wkill in the art and
hybr di zati on (%hern bl ot, . Northern blot, seque
ariolye; the usg ef Eﬁ‘é‘?"r ensinapl Lpaging foftwate; IASEMS Hi p4ovle1%¢fates the

0 @K}Es- ditfen Qb oMM R bodagésdhadcb@in Rhahs DfebBlt of two known Ras
Expressi on can he eval uated sinm divmfor the presence of

t IR t1oH example e oY Rsion® msthogh of gfrug: drsian ducfilotas dergneqr select
i %Qh@ﬁc%d)rfoﬁ&ﬂﬁé%leﬁtﬁyco‘rﬂi‘)@hﬁﬂs Q9éthiBinQhe BfSD ﬁfveﬂ%ﬂaatré ¥iSclosed in

control. For exa patient tunor biops

f Arlikret @b t@dedto avlaf #rqfﬁcmqiw %Vaa@t@e‘g)p?/@m@s @i Strategies,
stypfiddedssMrch wWheiiag %&bbﬁwd BB %ﬁ&ﬂcéln @[s Bakbp! ogi cal
cells fromt hesanpl e be i solyat ed | aser Capture
m cr odAs ised hergin, Thﬁetegen‘aﬁﬁ @omwnﬂ’r’,o‘mumée iihahitere gompound” or

oS RN oL S s, BT AL s
selqmtatedrreg»lmryacunstyng amannelaspmMS Ab amk théyeerm "identify" with
%a? L e Ofthodgl ttg rlgeniilﬁb com st I1sV %ggﬂde& qg ﬁc%:cfgcap%o nds the

nor I Opsy zed I'n Si
t hmfulaeqslof tvﬂmmhtas ameguiatcﬂy pemplmnd fcmthdwptbposds qfanhlbutmg\mtlhgromh is

hat t he tated sequence, and
HB‘P%%bW 'lnﬁtlhf’(gﬁétgﬁﬁrem @‘“d’lnloﬂes such that an
ar‘r‘pl i f Thél caditions afder Svhichecdell] el llyyatd;i aleleit acid whdldtule dripgotein of
r cells. As.yet another alt tive, the sections
@? ESeRt IBEEG oS PPSEH &’oﬁ‘f&&?‘éﬁ?‘f WHL 2 PHiafivefsgHtoRy sgmpound, such
specifically with one or nore E76 nutations, but not
wth wild-type ras sequences. Wen the Ras E76 nutant
protein (or conbination Ras mutations as descri bed
herein) is detected, protein expression can be
det ect ed |n swtabl e tlssues such as turmr tlssue and

. I — o o




measured using a variety of methods standard in the
art, including, but not limted to: Western bl ot,

WO povansdsBdt , enzyme- | i nked i Mmunosor bant assayPCEUSHA)/063711
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radi oi munoassay (Rl A), i mmunoprecipitation, surface
pl asnon resonance, chem | um nescence, fl uorescent

pol ari zati on, phosphorescence, inmmunohi stochemn cal
anal ysis, matrix-assisted | aser desorption/ionization
time-of -fiight (MALD - TOF) mass spectronetry,

m crocytonetry, mcroarray, mcroscopy, fluorescence

g%%){é'?’/ @IS Cﬁ% GR a!n?{ngrlug{at)fe %glnirg ’%ié%}a&l cﬁgﬂtlzgls?#é&léggsg%? % ?%ll-l%]efged assay,

noassay

i $hed®méinnnmmcﬂudﬁsamgffeatlte mediumsn odichribe cahtantbecbplterbdbr in which
b'th%dé éfclar? 2% (? in thrémr%t ede Rr? e ! eifga angtiae regulato
secont gﬁ%l bod tl BT Abs™ BANE” 1T 85C0Tt oé’i}. Y, reguiatory

t hempknmgn oGéllscéﬂomegimsmtl avensbheds befculttied iin\aevdriegnof cdntainers

A Do R e e oo WL Pt Berplet AiRgpa pet

d@ta&st Canurig i§ Segrictoak & ateradratul pH Bed q@itdinelidkide conkeit appropriate

dtetio o) he nut at i is considered to he

e B e e (oo en S 8 i TS i i e . Cells are
pwﬁaaapwn a Qltative E&@M&to@pcdmﬁmﬁd ek Soriditiodnb vhivh! thi@Nihto account
as this mJtatlon IS not expected to be present in

" e PYRRer Qinerllyingy Spaipsr %onmteﬂd thei %ﬂ?ﬁ?"émmfb ofjgufgtiye regulatory
ha¥@psund(s§ udRPlistaBPaara oI, Pe PhEHaBROSRR bP kA PGBiive regulatory
caused hy or contr| buted to b this Ras nmutation). If
deampard withdheeell, wd B soreshisaion efheompouad radmniggred fig a cell
RafetePtink@6h SREREER DrétBcdidGn HBAScoR{pRited’ by{thosg sklllw‘fﬁ the art based
sequence of Ras proteins or genes) In a th
n@R nerablesd pugh casathe sizp ofdBe cemfaiggri the ﬂétﬂé%tOf élﬂuldf lntthé container,
EZ&&%@%&& tos‘oessﬂftiﬂlé:fo? ﬁlte %ﬂurg gpﬁlle ?gﬁcﬁﬁarp&ﬁ't#e\{ﬁed in the assay,
dlagn08|s (0] t he presence O t unor S Or
praed thepbemichlorempositienyef] thp putetimgrreguddtory compound (Het sizancharge etc.)

t he. (e} e | her .
g 561" 90 Sl o0 0 S TS oy 8 comori
i thetwizen showbi nMatwoabeyt 10 snNj eff patetizat reguldieryicaohipowid{sy pernvedll of a 96-
onI i the presence of tunor cells or the

pre iP OSition to devel op tunor cells, but

addi t i anabkddyheddin,ahd 1empexipteadion"s whéreabed trecbnhectios withrdetecting the

- BReESGinctha et B B iy B e et 4, Bt B fimscrption of the
p hp@pshd dd o BRERRE Bhstatigh OUhE targdt Cpfcﬂélﬁ eficddeDByMS itfiget gene.

poor outc nmpar ed ctioqn of I .
t ﬁré’ %‘f&‘ %Bfeét‘?‘b?fne %@Fb’&fefso‘ﬁ they achﬁ[ %?“Y‘ﬁ% g?i?rﬁlé'i‘m%’(é‘etgerya target 1s
Mékgrbdsod drend. . ThisClah Mk @drmidid vtlethde HRE ttargst @tpressmn is
no mutation. Accordi ng to the present invention,

w ygeegnlated 3secqmpergds tos 2 GoRtrely |d0pvg§;:gplategnad ﬁ:qm%to a control, or
erﬁh&ﬁhg@ﬂ%%ﬁ@%a BP4 catlbl. eTRAGbREME Step UL @&Etﬁllhgaxﬁ@ssfoﬁ Qoes not

met hod a normal |evel, of biomarker (e
r é%cb“lféilﬂﬁ‘ SSRIFBINGH thetarspt pspuallyds HerewMEd Br @pw@&ulqte@v byt rather,
OfcalP bIRSRICKAE d@técﬁ[ §§ﬂt% eggre@um &ghé:ﬁt e@ﬁ&s'n\()'t Edangdd @e.; detecting

|n the test sanp can conpar ed SFhe ter m

" O RXPTEyHOT @ﬁtheotargeu sedo ichangefiarexpressiary oathyatg@et)n eExpression of
I t

%ﬁicn?{s aQHBP’Efolfe%t{solgxaﬁ%%&z‘% : naérg{ oeiezie | Ar%?t I gﬁerééﬁlu%&é aln the art.
s eFlmp R&A mpmssmm npatidde mtchude bitrayernet [puifed|tatexgacton of cellular mRNA
i ndi s he : .
o SoBgnBiokiastod REleB RLORE: bt RRE gt oro smaging o par
t rofiosé arnmtelocﬁ tthe gmés ofxiis mvt:ntra)g ixh;ﬁlfmammfcﬂ{m\ ekprewsed from one
cells or | Rr opr ﬁte cel. % Ne0 I h
er%dﬁ‘?rﬁe"ﬁt ‘beés"él ﬁe‘“Ye&}g‘t B‘Pg&‘i T PRSFHHE éﬁ'“t?és polymerase chain
est abl i shed from uni nvol ved tissue fromthe patient
being tested (Le., tissue that is believed to be
unaf fected by cancer), so that the tunor status (tunor
burden, growth, volune, etc.) of a patient can be
rmnltored over t| e and/or so that the efflcacy of a

o o g, oy o o o o,



that a baseline or control need not be established for
each assay as the assay is perforned but rather, a

whaweli3zmses or control can be established by refBITUSMOT@®3711
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a formof stored informati 6 regarding a previously

determ ned baseline | evel of biomarker expression for

a given control sanple, such as a baseline |evel

establi shed by any of the above-descri bed nethods.

Such a formof stored information can include, for

exanple, but is not imted to, a reference chart,

| ik d9 PR & n

dlg%gﬁéhg%a An%g \éea ttﬁdngdr%)ﬁag@ E_;l?l @gﬁ%:eon afl e?gtloh QEJF\@IC?@ alrollowed
pbs iqmmt@ti(va Mcﬂeo;mbnn)g tiet prgédtt byiaoy 95 a lyaum’mpk geans; extraction of total
e al . chart for rLecor

BN ol o Sfref B mf Bt o $:P8 4 BlobF RONAE G bfiaohfpeotices
dammdrnggﬂrod ipirg obhe gérien of thisoimeenkiet, aaxjaafdeﬁmsang rof & vatiety 8f surfaces;
usef ul the patjent to di agnosed. ter the ...
pf’é&é’hé‘é ‘6 Z30e ﬁ‘&de ES‘FC“(OHe t TG &8 p?&teefeHB Gpantifying” or
geqantatidNAVIRA Qs fghé bent&a v qhaﬁltlﬂeﬁgeﬁ’irsd'lﬂti’(}ntl&wls of a gene can

sanple tqQ he eval uated. for tupor. cell the fin

SRR o 1 ibsaliig! B e et e betige.  orAtolifh AEAMRcYie Ry be
pd&doﬁﬁbhs}féa'by b&mﬁfnf&nm«in cdtdnteatioh@ROMEHR or Qiore target nucleic acids
prevention protocol. or further screenlng pr.ot ocol can

béng rederendingthe bxhpdization dpteysity; of ynkpovgsa¥igh the grownpfareet nucleic
R@&dw@&m H genSteti@Costatdaf ARYd)EMItchRAvdle BMEYiqlaication

by additional cancer diagnostic methods to confirmthe

i 67 Parccamplithed by comparisereofdybe dizsHontsigapls hrlavepm (weh o1 Bare genes,
t RebdivedNOR dr i HBAMRAR QRntiSeRk {RnSRYR hBri¥Ezaflon intensity and,
di agnosis for a patient, a prognosis for a patient,

ahy rplisation; transewntion fevek he appropri at e t her apy pr ot oco

and prgdj Gler e, % F 8 Uh th h
gi ven canggrér%;sg?%gégﬁﬁ tFor ei%&gﬁ?heg i ? a par%ng# eﬁured by the
suglprmtaefd clgfin teactiong In aoamcreermlmdumm nge axpressiok oéﬂhe target gene is

\i . th -ho n
B B R0 oLl TRAR A 6 b ooy
rrut at i bnanbthat prefrrad snbodirherd, the txpresaion @f tl&nakgetrgese is measured by
gnose addi ti,on,, if the atle
SRRORE (6, SRR of hedeoddiMoreia eRRir R i bion tyfhe protein
Ra&amréraént QﬂtralﬁBmGlO ﬁpapmbut cludes an@lemiiabﬂe mathod for dfateamg and/or

di fferent nut east n- ica ]
C eS8 bpss rasm oLy S et ShEE mERBILAeRde, blssRd psd fimited to,
aggmasasilote (&.5e W@ﬁtbxﬁmbldt),l Merizytis-linkéE | ncnfhoffbant hatSay (ELISA),

allowing for a more specifjc prognosis of the can

Agadigl Qas¥Yabov &t t hout™BYICREBEIG: by tWB’b‘F’;?ﬁlS‘PﬂEmiStry,

PhAERRfluoféEMtS it oleflehR\eRti VA cetl@bRTE i(PRCSY arldNBmunofluorescence
conbination of a Ras E76 nutation in _conbination with

a RAroseepy-a FriRulply preforred methods for fdefeption ofpyptswsjiqednde any single-
t QAP assa ohnaﬁdaﬁ% othmwmstbaﬁnm&g BRF | infuBbAtR&chRE | RMys.  For
may be poorer t for a patient w thout such
c 6kBNH&t g Fan aﬁblf;‘ é?tecawp agendntuchyag An gufiedy ehab spestficelly recognizes
MR Ry BiRiE x%te*’?xg&{cs&?i' bﬁ JgenbaGuch n?éﬂﬁng% well known in the
wi t hout suc natlon of |ons Fin
|dént|f|cat|on of a Ras nutation or conblnatlon of
mut ati g I
a s peCI Caagea%cnxg) 894? e‘rg‘%’t“f 'ééljgp[iesg%gd %g tﬁ‘esgo%vé gﬁgglye% f8hods can
k rbe\ayrebhgeed)ﬁmtmclmiquss lp'E)Ithl ig tHeart, mdt@permimgeinftbe:lyge of compound
3% SIS teaﬁ:ntlasu\é% (E,% 61% %'Ioﬂc 1on #r?(?nh;grgtﬁllillf cfe()glﬁ%)gl% 1gglugmg orgamc and
palidrgamd asmpoppds ade Wélelkﬁcpyn inl ies ot eslﬁj’ntexlamplenfOrOS’MIaﬂbxs peptides,

¢ RECFESutets ittt prefhEed: For Syt Ay e ARTATe gty known

reagent useful for detecting the presence or absence
of the Ras (protein) or ras (nucleic acid) nutation
according to the present invention in a test sanple,
and preferably includes an oligonucl eoti de probe, PCR
prinmers, or an antlbody, antigen bi ndi ng peptide, or

e 1. i I N a



to a solid carrier (substrate). In one enbodi nent, the
kit can contain a reagent for detecting a contro

wdioomea3Rer characteristic of a cell type in tIETeR007/063711
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sanpl e. The reagent may be7present in free formor

i mmobilized to a substrate such as a plastic dish,
mcroarray plate, a test tube, a test rod and so on.

The kit can also include suitable reagents for the
detection of the reagent and/or for the | abeling of
positive or negative controls, wash sol utions,

idlrc#ée%’rlrtnl(c]ae pgo%slée freesr ucﬁnd llie}lr]OHIOF] 8qlic Mid- ?see 6)?%&43 Syn ucgs,:ls?] Or s[eﬁl(ie-synthesis in
K isdlutioncheiginh gug pvl’élt prmgmtﬂ'@iems ublt;ﬂ;ed thmugh’t@aneﬂ’bmdalmehution methods.

vore ok A W RO it B P 54 g e My L Bttersf B3 Rang qrictes in

aﬂreea@ermctf af: Meirfld, Nngobi m&b&eﬁn@h@sezwa-mxwra%s&i an, 1993,

© s Porel R e ore v WRl bt Raa 2)1123-125;

bicaregr &em PIoos.e avy, Fesiar S5y, omqsmtml Pighe at alact99a tzuozogzcals
as_descri bed previ ousl y herein. rea&;nts i ncl

bdBCAI &~k Beiamstkyel18s: /ny prr’%é’f?tﬁ%tReﬁ% V4844 0R HeP“gaS and
st imgrit BIOORCARR ICHEMBTRIV | @981) 1R paghUsh®dC afCdfdwhich are
nmol ecul € encodi ng the bi omarker or “a fragnent t her eof ;
prifcREoEtado hergiip by fIEENFO AN Jheth BlElYe FOF FXaBPleo dERtlles may be
t@%ltpésﬁg@rt;&ersolﬁfplﬁséc A9i0a0 g} hefigrb a %IM&W aldible peptide
specificall'y binds to a conformationally distinct site
onynthgsizera pnyesynthsbia cytles gypplied by Hbg n@@trfaqtmrglt i Pgaiskilegan the art

h ¥/ )
nu"?é@g 6é§nth§ ® gyﬁ(ﬁél’la %syﬁéﬁ;%&u&hﬁ%?l o) régrﬁ#h@{ed Fugﬁlg the FMOC

Su C
hamtegy @d@hTWScawxmnr) cleayaglf mixtwer Arvofmipoeny, that is a protem or peptide

oo SSTRAO RT R RI B 18 ety g v

bipantewlkdy if laégﬁriquﬂutlesof(almmbmdrﬂ@mrddut not limted to

ﬁg:,]g\cjla gg | o%ﬁ?qngn g? 1%'168 %P/ t eg% In?ﬁJdoldfe Tan gl V§ae|de1p1tthe preparation of a
armtddtwﬁtexesfor Sk¢ teataent ar Praventiou Céf émtetrbodnesmher methods or uses
es .that have been purified to varying degrees,

3”Hﬁvi Retsit i onal equival ents of whole anti bodi es)

that sel ectively bind to a nutated Ras protein in the

sanpl e al so be produced using informtion

avai | aEﬁ"eP‘ﬁ“HWt“ﬁéX%‘irt‘ne(“Ei’iéfét(‘jlfstj’é?jprgblél?f{eﬁ%r PyrRos5H gf illustration and are

e rbodica®itto lidittRAGEHY offthy invl@kiegt i Ng a control

bi omarker that is characteristic of the cell type

bei ng sanpl ed can generally be any type of reagent

that can be used in anet hodg@fmgl&t ecting the presence

of a known marker (at the nucleic acid or protein

| &xampleily 3 sanple, such as by a nethod for detecting

the pr %ﬁ@fbﬂswﬁltg eéaxml@ BRCHES tSaGHHRRARN BE X RE YHutation in tumors

herein. Specifically, the reagent is characterized in

t reaalugted deringt ¢ Phess lainspurdtiferapynteiekefr whele,t heat-killed yeapp expressing

bqﬁlnge gll;%gqs Fﬂ%o%g@l tively identifies the cell

ype or exanp breast tunor assay, it is

de aii u: B R ande):i al cells for the
! ev.el atnen?.ﬁ lgb P2 en & h )E)an%a%lc A c%rn dc/ ecgz glmcgr 8r non-small-cell
acti VI frore, ¥V e ‘reagent

cdmtgr cﬂncmmdre mnnoﬁerhtn i ipbased tnulr&(ﬂobet[mmnna sInc) of targeted molecular

characteri sti c. of epi t hel.i cell and.prefera a .
o PRRRRS iR, o i) vBler healiBlnd vty xRl Shithds! Kas Sproteins
dl@tmmgws;heﬁioﬂsp GanpleN Ff pakdnt tini¢re Svers gatdtydsd dor ras mutations to

I NCrea es t e, accurac
o O Pl S PHENESERFI I RES BReceinled bHETBH ot tepy tial.

Such a reagent for detecting a control narker i ncl ude,
but is not limted to: a probe that hybridi zes under
stringent hybridization conditions to a nucleic acid
nol ecul e encoding a protein marker; PCR primers which
anpllfy such a nuclelc aC|d nDIecuIe ~an aptamer t hat

I Y e



tag can be any suitable tag which allows for detection
of the reagents used to detect the bi omarker or

wazntmss3smar ker and i ncl udes, but is not |im tEC/U$L007/063711
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any conposition or |abel detectable by spectroscopic,

phot ochem cal , bi ochem cal, inmunochem cal,

el ectrical, optical or chem cal neans. Useful |abels

in the present invention include biotin for staining

with | abel ed streptavidin conjugate, nmagnetic beads

(e.qg., Dynabeads(tn)) fluorescent dyes (e.g.,

fluore .

or ot ei E%g u{;ﬁé ndk%egbml llqgrlstggﬁ'iosng E@%‘Br fszln%ﬁé 8?1%3%F&)atlent was
356&,e1vﬂ:dl@s eﬂher&%ﬂ)fﬁn embygdded l(lenkgor slhles s®untedivwith sections cut from

|k | h
SR S, SR SO o Rbeons)
C@ﬂubt@scﬁiﬁk seadpell sﬁﬁplﬁg)fr&hedurgh @HSto@en@SaBﬁngCSc(hﬁlog, Arcturus CA) 6-

S ene, 0 et.c
D R ik Soion HoetEbriic o e Soted ARGt Sl WY gacted by
ofsSOshsoRinesa tredtivit Ahd RNaga( dllgesnbmmmngds opfopanol precipitation.
substrate. Such a substrate can incl gg% SUItab|§
subst r BCE 4n8rar sa088Ring NeptehP ok was g exnsdeantl 5 of K- N-,

SWRHASq Esduslﬂ% P& BRI TaqADNA PolyinltPash hHi fRldBty it (Inv1trogen CA).

descri bed et hods of detection. Brleflé/(j a Subst
p

sibe 2| - posxteRHIIIR repgtianomixgre Mickulgeh %Fe%t%&%gl X PCR

i %ﬁffud €6-160'¥mSOM 0% UPRAbILof dNIPE, ﬂﬁpxﬁ'&xﬁf%@ém StPhd @aneﬁ and 2.5
bIOpO yner or i norganic sup ort t hat can forma bond

wiunfis 1of ehigl afidelity BEAe pplymgragg- + Bbarmak jcyelingi vamtipijiated with
efdb Rl 4 b8 °@ﬁJr'5‘fﬁB lf%ll'Wéé 8y 32 irdeldtdp rgf:leg R®49et6iCiol 08 °C for
reagent to detec

g esired target ['ecul e.

Eﬁ@ﬁph@éiy%bfog a0 b.@nd &lllowed bpp Gnal anumﬂoud@r 19anip 3% °Cs ihhinternal
2 E T iektokt SRS peftiindl in PURH S 36 AL IRGREKIR LFERFRe ol PCR
i mtcatuctsmmrmlvelahé 20 amwl of aihl unta'edtl orlmdle Thia dbkowing primers were
ceII 'menbr ane honogenates. Exenpl ary bi opol yner

sU| ports i ncl ude cel l ul ose, pol ydextrans (e.g.,
Saphadex 2 ¢ternadamastprimal | agen and chitin. Exenpl ary

S OO

pmmg&xcxeza:tfhﬁslrs\teedapaﬁxeaoz Ti®2, Al2q 3, and Ni O

AR AR ORI, (el ADT T ot e o met hods

f -rdsdRbd 2 tirdri f&oaRApHets: that are useful for
protectlngﬁg patlent fromcancer that carri

es a_mut ant
Ras geneldfI&G A NACTARASOFIGISTO HATHETE RAAERS 8k D
mpN@ugpn described herein, or a combination of the E76
mut ati on with another Ras nutation, such as Gl2. The
neEt HESEXPhE INieIBal TeYSTspgrile Ras E76 protein or peptide,
or a NYcheirgAaeiThARACEAT RGRACHHI NEGBOENGRARRAIGT QX3 (SEQ ID
pe tide, as a target in an assay for screening and
@d?)ng a cheni cal conpound and/or a bi ol ogi cal
as an anti-tunor therapeutic,
bas %ggn?%}gklgglwawgﬁdﬂhe compound to down-regul ate
expresér@GA@TﬁﬁﬁAFAE&A@ACCéS(@@@EDPKbﬂDnhlMt
i Vi uct, or to reverse or
CIE'r‘ésnet’%gt 9 telln%largﬁ'%%p(li)}gl cal activity of the nutated
Ras pr &t- QGGAWCMA@AQWGBJ NEEQHRINORIygers GIP
h§§r0| g‘ﬁ 5@ 1te t he presence of the nutation
HP gp Bﬁé ermbodi nent, the nethod
i ncl udGSTMTm@@@CEAGTgEAGGG?aEG(DAUTGTAAGAAmﬂﬂA@-G (SEQ ID
_guclelc aci d nol ecul e encodi ng such protein or
@k, wherein the Ras protein or peptide has a
mutation at any one or nore of positions 73, 74, 75,
77 or 78, or any of the conbi nations of Ras nutations
descri bed above and particularly, any conbination of a
nmutati on at position 12 and/or 13 with a nmutation at
p03|t|on 59, 61 73 74, 75 76 77 and/ or 78 For

o o o o o, o __._L:[:__L.



target can refer to one or both of inhibiting
expression of a target gene and inhibiting the

wa zmmns33asi on and/or activity of its correspondd@mus2007/063711
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expression product (proteis). Conpoundsthat nodify the
bi ol ogi cal activity of a target, such as the
above-nenti oned conpounds that trigger or initiate
hydrol ysis of GIP of nutated Ras of the invention are
al so enconpassed by the nmethod of identification. Such
conpounds can be referred to herein as therapeutic

c Qun . | ment, conpounds to be

igde;;r)} %?&?dmllen?ncal?upegeeﬁ%%%&nds that regul ate, adapt or
m m ¢ RaATGARGGIOACACTATRGAAGATAAECT CCATANTETCAGC-3" (SEQ ID
' '.g%ed Ras- GAP has the ability to enable the

M‘ ysis of GIP associated with any of the nutant
Rasravlenérel egerdd Sorviabigdinkeer ei n (e. g., a Ras E76 nutant,

any Ras, 73:7 t f e canhj nati on

nmut ant g &%é?ﬁépé%{?ﬁ%%ﬁg B%Z%I%gg%ﬂabl e the
hﬁdmglex@i 2eﬂémﬁ¥&e@a§lﬁﬁﬂeﬁt ed wit hdvvi | dt %pg rI?as. In
this aspect, the nmut at i ons. _descri be erein are
used {5 P TGS TERBS AR e RS FREr e the

f j1EdsieR6h Pintdri® fRRErdGhilehydr ol ysis pathway in cells
(e tunor cells) that harbor one or nor

.g., | e Ras )
mut at i SnTY4eTAL Hr A CERSER- T TARATHGGCTCG-3” (SEQ ID
ungepdy ol | ed proliferation and netastases of such
cells, while leaving "normal" cells (non cancerous
c &-rasexen HemabipyprsgpEmerat egy al | ows for the
| dent i Ei-CﬂtI*'r?RGéj‘TGEARgP@PM GARYAGRAE LG ATHREGEEAGEG-3" (SE
but do not cause probl ens %yh?‘nterrupti ng the nornmal, (SEQ
cdPIN{:A7); f unctions of Ras in non-tunor cells. In this
erp ig@{g IMONA .identified by selecting
ccrlg)rrgagﬁn S %’ﬁé:ar? restg(f% hydrol ysis to cells
expr es$§i- TFACATAGCATTOCATT G-E(BRQITRAHD:2%et hods) a

ated arget. but do not cause GIP hydrolysis in
g‘telqfasse%‘?]ng?gxeté(rﬁ?lg%?mﬁgﬁ%'at ed (wld-type) Ras. In one
aspect 56lGATAACETOATT TEOCCAtHEFQIBUNOILonpounds ar e

identified. osing. a target protein (e.g., E76G
Rggfasgfoqg@?%?ii‘gﬂ?rdipg\’f@ﬁti on (or a cell expressing

the pr ot dANTICGASTCXCTA TASGGHTGARCTYTCCTCaCTaadrdad SEQ ID
cgﬁ?pgwd and nmeasuring the ability of the compound to

[ : (reduce, decrease, block) a biological
aN-rabickdn Pintdrid rfveRE plime@r nMore particularly, the

ability of the protein to contribute to unrestrained

cel lul ar g‘rmﬁﬁ%FGﬁFéﬁTﬁgﬁﬁ%ﬁT%GéA%QWﬁAEFré-?’ (SEQ 1D
enfediyent, a candidate conpound is identified by its
ability to initiate or _trigger GIP hydrolysis and
eff-aasteron? gxtepe P Wimonpensat e for the presence of

the nukanirdRass GETERSAVRSEREALISRG 18O Mt hods for
measuring GIP hydrolysis and GIPase activity are well

k Abtgs exen 2 preteraplireversg pamst:her aspect of this

enbodi QeEAE; i k- Q?F)aﬂl Yia€Xpresses the

nmut ant gfggTégﬁg??P%Tgsﬁgeéqut@gn ectb}géfwith t he gene
orH-otsteson 2 adesndd iforavatd primesirei ¢ aci d nol ecul e encodi ng

mut at eq. | j i i .
corrpougds, a sﬁ(g)Hj @é?g?%ggﬁ? (%%gis@%gﬁ%ﬁdlg@ lt:on%%%ﬁgé?’, (SEQ 1D
t 8§@:3¢pnpounds, or putative regul atory conpounds. A
reduction ression of nutated ras gene or a

f t
r‘fsieégrf%g’ﬁer%alf]??‘%éggginmi ties of its encoded

_pr oduc s rap THE AGENG A OA CURTAGIAA CTCHEC@PEAGCA GETIGEDANGSEQ 1D

Eﬁ{ ﬁgfﬂple, one can contact the cell expressing

Qrit) Ras with the candi date conpound and identify
conmpounds that trigger the GIPase activity as

di scussed above. Such conpounds may be identified by
their ability to bind to Ras and activate GIPase under
condi ti ons where endogenous Ras- GAP are bl ocked from
binding to Ras by the Ras nmutations, and/or may all ow

o Y a1 Y o —~ | p———



do not express a nutated Ras). In one enbodi nent of
the invention, inhibitors of uncontrolled cell growth

w@27/iss8se i f i ed by exposing a target gene or pEILUSR007/063711
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thereof (i.e., a nutated ES6G ras gene) to a test
conmpound; neasuring the expression of a target (E76G
Ras); and sel ecting a conpound that down-regul at es
(reduces, decreases, inhibits, blocks) the expression
or nodifies the activity of the target. For exanple,
the putative inhibitor can be exposed to a cell that
e gﬁmg (endogenously or
rgggﬁﬁﬁﬁgﬁgﬁs?&qﬁgghi erred cell to use in an assay
i ncl udésAECARIGEAGAOGGEIGGE-HASEQ IDNG:36Rt ural |y
express §35ﬂ % arget gﬁﬁg or has been transformed with
a T EConDI n&Nt T oFrm 6 tHe target gene, such as a
r econb 5 AEMCCAGCIGEICAGILCTCATI3E(BEQ IDNGBT)SIi ng a nucl ei ¢
ﬁzd seg#? i Z?codln the target protein or a useful
TRl fOVRIPREIE t 0 det er ni ne expr essi on
Ievels5mAAﬂ@EGACHCACWQWAGGGW%HAGTCE@C&OACGGAAGG$'(SEQID
Lg{ ggf desi gn and identification of nucleic acid
@3t B that inhibit the expression of genes or the
birpbagkemd inkahdl dveiseprimér t he proteins encoded thereby
are wel | known in the art one. enbodi he
vent Poft T RBEIDANAG R AGOGSHE A Iifehie 49 BaCry> (SEQ 1D
exosoNg a target {e.g., E76G Ras-GIP) to a candidate
conmpound; neasuring the binding of the candi date
conpourd thefopwad inferpa primspgvese Fupplemspted wath g AT saquence at the

bisndsd, b ih@e F@El@@ Intéi"ﬁal ﬁrn‘ﬂ@l% 'vsfe?éjsuﬁﬁ@ﬁ&%(f #th 9P primer sequence at
affini'ty, or avidity. In preferred enbodi nent, the

2450 P, R PREProfvete ersmERed Bt Qb6 gk Eokexiraption kit (Qiagen,
pr@m%p glettr(;fﬁofe% ﬁfr@lfgth' 125% Qéropé nﬁierlgm@ited DREA GRMRAPRACU Cancer
to t'he target. the 'art can determ ne
s f¢sintes GRNA {Sp@mcmm%dndws ﬁeretfar trea steand sedwenciegpngnd? and SP6
ggﬁﬁ&xysed in the assay. In one enbodi nent, a Bl Acore

chiné can be used to determ ne the binding constant
of a c@vp#tewtbetoﬁmust Keray genreexpressivei vectpesp TotabRNA was isolated
tehnl":@eo Sr%gs e(%g.l& e% tg& I%Falnc%ﬁ rhn% uaiﬁg T?igﬁ?f%%%{%gfr am nv1tror§|§n (Invitrogen,
FaCA)eeRNAl of moukeeK tray gpat was adveiséitratscrdptéd fiamd. Smg"nﬂtmgl RNA using
fra%F nment ther.eof can be i Mmvbilized on a substrate. A
ndP oA &fhetic ligand is contacted with the

subst r at- G(IF@GCBB’FUGUG@GOCE@ACM@A&‘S@WMCQECEQ’G&‘C@M3'

fo h e e ed by_noni.tori .
cnaERoD WOME S MagSriat! IS TRREHER FE Epozen. CA)
'aAnSaci&uaﬁég rto Lﬁae naﬁﬁlmgézge?t%z gigﬁl%t{lggﬂs ;Dlﬁegeﬁhaﬁm @S téaﬁléd aliquots was

a I Qgcnem chuster et al.,
Natbieguentlp apitfied by PCRowH) p-kresi9p%td PR candi dat e
conpounRdGaia ARG ACCATCOCEAICTHAGIATAM AL T BT Geabex (SEQ  ID
and nonitoring the response function (e.g., the change

i NQH) ndp-dedsirenerse peERr which aredlspigrad te gover fhs)entiiecodiag region of
U NG RRFSX%DN 4 Shfehfdll GBIifpORS! AftfatddOw 1P iddGhBOMEACS nlifl at 94 °C

the presence of the teSt conmpound and | ndi cates

wheHovead byhds thrgeratiepl ayalesad Ap Bufid 25, B Whler 2am and BB OF fas30 s. PCR
G r

O AL el Ao 0 1) g e mamicrer

i nngstyictionz gd:ilsnacrugek-rps penegi oontains (Qfd Rynutatian; then ygldt tpe mouse k-ras

lsltl‘%g rﬁg Iut%eg l§ P& con a}mn %W%?ﬁeﬁq‘fﬁ E{a}ﬁgj}]{&q]]‘?ﬁa n? t«lmon? were made by

prsnt:{elnractectmmpgamasimrtdmldmd G 1) emnmﬂhame:tpkmsmmtzdsn@dsptk]i’fat EcoRI and
qg anent on . ncl ude kn%ﬁﬂ f ani c congounds ﬁych as
priodudted ﬁﬁ&’ﬁ”a e VPt OUAHEELIECEN G WSFecul es
(e.g., RNAI, ribozynes, aptaners anti - sense),

ant i bodi es, and products of chem cal conbinatori al
l'ibraries. Conpounds may al so be identified using

rati onal drug design relying on the structure of the
product of ~a gene, al one or |n conplex mnth another

o gy . —~ o ' - r—\ R



Maul i k et al., 1997, Ml ecul ar Bi ot echnol ogy:
Therapeutic Applications and Strategies, WIey-Liss,

WO 207/1338%8 ch is incorporated herein by r ef er envEr/USR0)Yes3711
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entirety. As used herein, 8he term"test conmpound”,
"putative inhibitory conpound" or "putative regulatory
conpound” refers to conpounds havi ng an unknown or
previ ously unappreciated regulatory activity in a
particul ar process. As such, the term"identify" with
regard to nethods to identify conmpounds is intended to
| nglogle al ls-gar SHEEIUE RS 88D as a
r tory conpoun pur posés of '1n ib 'ting
cmsiG7gr owt b M%AAG@GMG@C%TMT@G ;GSEQ e Ni:4Hent
nven ion. The conditions under which a cell, cel
f@étg nucl eic acid nolecule or protein of the
presen5NOGGKATDOACGA@S@@EHAGIAIAAAOWTGGGGTGGITGGAGCTGTT

p ve.re canmpound, suchas by m xing, are
az%ﬂéiﬂyﬁﬁhgg%@ﬁﬁéﬁeggr assay conditions. In the case
Oﬁm£76€||-QwﬁxﬁﬂﬁﬁﬁﬂcdeEGﬁﬂﬁﬁI@IU@’K&M}HNNOM$)
effective nmediumin which the cell e cultured or

" wihi 6l qiliuge Bnd| ranstectionn GHALRASSHEIVER eHed T DMEM

pﬁ:@tﬂﬂﬂlﬁg lﬁ%dle@hﬁ)@rﬂ%f Qhurd Joul/ah !ph’rﬁmﬂﬁghﬂcﬁﬂpﬁglml streptomycin. The
resent |1 nvention can

C(&Yr%pbﬁ]@ai Fri6§i %@Iﬁe%ry %Fz‘”@ﬂ?ﬁilWé’isseXPrﬁ%?I‘Q!i‘di’li"F@mdSon’reriE‘S‘t“SfeCted
| i BAGBBP3 chilsSSie ]@Ff'écte‘dé Q‘rzfnkﬁ&h%% Rdag&it kftL{Q?a%en 'CA). Transfected

mcrotiter dishes, and etri(P ates. CQulturing is
c &7llsi wete selected with (Ga18 eand puriBied byselerting slopemfrem switere plate (wild

%ﬁ)gi £ FRPSOHR gé&t ?fﬁ 4, G0k (ﬁliQ/h-E%kE)t ufﬂen&presTl?n of the

tions are w thin the ski inthe art
artransiested aatderpe<tras W) pramitated Keras|zames s corfpogd 8y RT-PCR and
u ri‘rﬁ-%[m&?d? dk RhOSHSteirGal ﬁﬂk% %h QSRR Bch AR sf&'t’JHOc%P cBhe using
cell's per contal ner contact ed e concentration
pUtiacli reegent gud abdiAy of msp omdi(@) regeiné minplifigdedsing SaperScript™ 11T
%evers ﬁgnskﬁﬁg%%%t (?nQ' tf oge %]giené%ﬁ év ern\I{e\rr/sget rlg%}’j ltﬁ n%é/ exogenous
c mspgnna ovam dip hifiesit ey E@Rtu@mg ncbials revest erimmen atd fonw:nrﬁ primer in pUP

SRFTe RS he HIRCHTEEOGRTEERITs 105G ABING 8 ol prygein ws

Ofexﬁd&&damﬁltgamw lysis Foaffeo (Upseat N Y) ﬁbiﬂanabm tiahfected cell clone, and

cisves eeped op PR SERYRak gel fobitaud i g lpwed By ggnsteming

angnitlo&: 11618 imeRbrag® ampﬁbttédonn}ptmtm datib@dyl (ORcogene, MA) and anti-
charge etc.) being

éggiator% &o ound e., f
&1 ankidpdyacpm Eﬁtaﬂ?yputative regul atory

CONMPOUSsH fgarCABaye OSTRT 103 elRSleie SRpahaat fn BMEM E&htaﬁkiﬁglb 35% low-
10 nM of putative regul at ory conpound(s) per _wel

oaneltifg|agarpie{PeaPlaque agasese feanzires Bl?%@%kﬁtld@;éamem emi 10% new

WiEH ddﬁ“%éiuinr{NQ@%E §6driafdbnt¥ 4 bbtEBRLES, 18l iR %g&ss%a&yepébmammg
of a tar present invention, can re

dé@%cNBﬁg Followdeg ﬂﬁt weaks erowthethe olgates g obssried ror tselected into

d?@ﬁiﬁtﬂtiﬂﬁb thash @#’tﬁﬁl gflo%%ésar get prot ei n encoded by
target gene. To defect expression of a target

r ef er sTumoripenieityt assfayac thacke|tiansfedtant ndlerien yasvrgsowmr hagvested, and

t ressed or not. This can include

dE#%§%¥%§h§%§hether the target expression is

upr egub X &0 cells wrmmyeed:dtsubcaitanwlslyahto 4-6vwreekegld Biled rmde mice.

c red a_cont.r ar_unch as

capyst e BpuIog, s doTBR B aCBring B Bely ffnors wer
d esasudal and @ghidrivelunttavasexlpiless b3 147 x Udngth) angkith)’/ 6.

actu IIy i's upregul ated or downregul ated, but rather,

c o0 include detecting that the expression of the
target has not changed (i.e., detecting no expression

of the target or no change in expression of the

target). Expression of transcripts and/or proteins is
neasured by any of a variety of known nethods in the

art. For RNA expreSSion nethods include but ~are not

g 1A o

L 1 o, .



encoding all or part of the genes of this invention,
arrayed on any of a variety of surfaces; in situ

woyloriigsszsat i on; and detection of a reporter gearer/uIi0e7/063711
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term"quantifying"” or "quastitating"” when used in the
context of quantifying transcription |levels of a gene
can refer to absolute or to relative quantification
Absol ute quantification nmay be acconplished by

i nclusi on of known concentration(s) of one or nore
target nucleic acids and referencing the hybridization

e e oty S RO M b DA e R o gt bt presence

Alof armtassoeia;ed methtidns b mgsted PCRI avaglifieationaandbdirect sequencing from

SR At 145 S REh Jermees (e it iaRE. el (0% wit
t mﬁﬂdﬁmgtcﬁ Nscm?uea% ity nifiRioa)agess int bl)ébd! i dinzrﬁtdomerapy trial of

|nte Si |ication, transcr| on | ev
g“—f B e‘ﬁp“é’n%’aﬁ Ffgssing HButl Pl (A0SR gef\ new 7as
g@fﬁﬁatioﬁ aﬂemf%dw&%ydetebﬁd RObY B‘Eﬁf@%efr&ﬁ aAll'B &R RB, wikiN22 being
anot her enbodi ne he exgreSS|on of the target gene
I

i £7Adavhiled “HE?‘n"@CIb Bﬁlry%reﬁi VI elvion £76@| mutptiang.s Double combinations of
C 176 PRk Qi ARRY atRbd R E8 bf PEHAR Ydenliffe B QL thBbrsPSES PAKIST and 2 and
enbodi ment, the expression of the target gene is

méés dr ed by measuring the production of the encoded

pr otei n (measupigg 1t Sﬁﬁﬁx‘xé’r&'od?w&faubh& aPColdony

surengent of translation a protein includes any

sy tabl e eidigrdepl (s*@tect' B980T "rggcﬁﬁ%@gﬁ B0 | e

proteins f|rom el | act (149)

I i O B e LT T [N

(E , fa sdy (RIA), I pitationf
irnﬁj%?%ist hen1strE%§ of | uor Iuorascegre
aclpotaiBi@ [Cel T [sort ? IFACS] and OT eSgenc

m ggeropy. Pafticulallyf preferre for 1
defectromof—proters T Tct ot any —=s¥ay;

i mmupoHi sf ochdni sty an uor egcencl
mllp: e o cat TSt dcil:btl q—&g Pt

ant { body that spegificplly [recodgni ze$

(S L |\l h hrlo ha n f\fﬂl W ancladaod lhy, + b

A=A AN L= Ty

ge efeotalsuc Bt hods hr‘(e del3 kndan|i R thebart .0 1 24
Can'§find atreplcimsyEdeMhid Hoth Hand Hidsedearer signal ignfFa myiatigrivistected, likely due
al¥e 26188k brrendBdIB AbRp&aEmAe. Ssynt hesi zed usi ng
techni ques known in the art, and depending on the type
of conpound. Synthesis techniques for the production
of non-protein compounds, including organic and

I norgani ¢ conpounds are well known in the art. For
exanple, for smaller peptides, chem cal synthesis

net hods are preferred. For exanple, such methods

i nclude well knownchem cal procedures, such as

sol ution or solid-phase peptide synthesis, or

sem -synthesis in solution beginning wwth protein
fragnents coupl ed through conventional sol ution

met hods. Such nethods are well known in the art and
may be found in general texts and articles in the area
such as: Merrifield, 1997, Methods Enzynol. 289: 3-13;
Wade et al., 1993, Austral as Biotechnol. 3(6): 332-336;
wng et al., 1991, Experientia 47(1 1-12):1 123-1 129;
Carey et al., 1991, G ba Found Synp. 158:187-203;
Plaue et al., 1990, Biologicals 18(3):147-157;
Bodanszky, 1985, Int. J. Pept. Protein Res.
25(5):449-474; or H Dugas and C. Penney, BI OORGANI C
CHEM STRY, (1981) at pages 54-92, all of which are

i ncorporated herein by reference in their entirety.

For exanpl e, peptides may be synthesized by

sol i d- phase net hodol ogy utilizing a commercially
avallable peptlde synthe3|zer and syntheS|s cycl es
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© "z Z «nFahje 2=Suramary. of hot:sgat rasqnutations.(codans12, 13and 61 —o 3

Any compound identified by these nethods can be used
in the preparation of a nedicanent for the treatnent
wm200pn¥esent i on of cancer,
descri bed herein.
are provided for purposes of

intended to limt the scope of the invention.

or

i n ot her

The foll 8M ng experinental results
illustration and are not
Exanpl es

Exanple 1 The foll ow ng exanpl e describes the

identificati of a new Ras
ey : n Phasel 1 i
WH E"yea%’t exp
pr S—r—Nat-a 4
EX Pqdti epts.
(o] ~

pa cdl or &
[ U - p—+A
(q o qf ot Rrgs
i n ol e] he

T o0

enol wpe

MDD S O O

i t]h

od(

nognt ed
el W

- —

faYalVi fa¥d

il

ect
aPe

caon

0N =un 3

(N

ha 2 B ers

ISEQ | D NO 16);
{ - TCATGAAAATGGTCAGAG- S'

T GACATGI TCTAAT-S '

mutation in tunors
nmunot herapy tri al
ressi ng nutated Ras
al s and Methods (Used in
149 patients wth

| cancer or non-snall -cel
a phase | trial

ted nol ecul ar

at-killed yeast expressing

ens). Biopsy sanpl es of

d for ras nutations to

ct-related nmutations to be

y trial.Tissue sanpl es and

sanpl e of each patient

of

{f i n enbedded bl ock or

cut from paraffin bl ock.
LCM (| aser capture

al pel scraping from

ol ution, Arcturus, CA 6-
m c DNA fromthese

Hract ed by SDS-proteinase K

£ & 5e5 4 di hestlion, followed by
and prleci pitgtiop. RCR and ras sequenci ng.
PCE Way pe[Torfmedftor] exons 2 and 3 of K-, N,
née ragt gernje® psbrjgoplasilnum Taq DNA pol yner ase
ilg deBty lkit](lnQvitfoggn, CA). The 25 nL of
Xt I RCR rleacti ol m kturje i ncludes 100 ng tenpl ate
A, X BCR HQuéf pro |58 LG9 [prol MySO4, 5 nnol  of
NT 10%nol]| of leadh ekter|nal primer and 2.5 units
fl fedh ficdel ifty Taqg |DNA] pollynerase. Thermal cycling
s ligli ti & ed |wPt h @gn& §ir&tfi on at 94 OC for 5 nin
ql s ﬁ’y A thiecelstep cucles at 94 0C for 30 s, 55
qf B 0¢ fof 50 s, and followed by a
i O 1B i [at 68 OC. The internal PCR
forreed++h—a total of 50 nL m xtures
ext grnat PAGR products as tenpl ate and
i pterjnal |prijmer. The follow ng priners

5
K-ras exon

nal forward priner:

internal forward priner:

(SEQ I D

al reverse priner 5
[A L‘fg:’I'CCTGCACC‘AGTAA—S' (SEQ I D
pn_J external forward prinmer: 5
3 la ACC-IS ' |(SHQ I D NO 20); K-ras exon 3
te&nglg Ee%ersg rgne; | €
T o 131
20
- E 2]
&g 8 2|
5§ 2 slgle|e
(&) =] 3 ©
olala

met hods RET/US87/063711



5' - GGCATTAGCAAAGACTCA-S ' (SEQ ID NO 21); K-ras exon 3
internal forward prinmer: 5'-TAATACGACTCACTATAGGG

WOBOATCBEIAATAATCCAG 3" (SEQ I D NO 22) ; K-ras exmrr/B8S2007/063711

10

i5

20

internal reverse prinmer: 58 ATTTAGGTGACACTATAGAA
ATTACTCCTTAATGICAGC- 3" (SEQ I D NO 23); N-ras exon 2
external forward priner: 5 - ATGGAAGGTCACACTAGEG S '
(SEQ ID NO 24); N-ras exon 2 external reverse priner:
5' - AAGATGATCCGACAAGTIG S (SEQ I D NO 25); N-ras exon 2
internal forward priner:
5"k JAATACGACT CACTATAGEGAGTACTGTAGATGTGGCTCG: S ( SEQ

26); N-ras exon 2 internal reverse priner: 5'-
ATTTA%MMW%%TM@M?HBED@ se@ahdborming, and

TehRh TR R AT %%%%'ZF O 28) B4 Fhiiiogs g npreae e

exh&gaitity a\a&ﬁm@r primer: 5'- GGTAACCTCATTTCCCCA- 3' ( SEQ

T AATACKACHE TAY AR OiEET : S BES Bai B oncrnc

Netudfes.; dfﬁ@ﬁcu@ﬁqmer%sﬂ Rblin@lcod AVES 8&d PP |rﬁ(ﬁitlon§ resulted in tumor
ATTTAGGT GACACTATAGAAT TCAGAACACAAAGATCA- SXSEQ |

NEFoth - sypergss G ¥n B oWk rd FAPK+ Hpeier Buighonsepr dsuble GI12V-E76G
T Hd T S F ARG The m&uﬁ»gfa MP&&'Q 23 hen mﬁﬁ&t@m FALB/3T3

external reverse prlne

GICC- S
( Sbegb I@SN@G%@}*‘HS@%@/I@X@%#&MIHB &1RY] Orf‘f"é’ﬁm}oae gr itheelp12V-E76G
3 douﬁ%ﬁmmmﬁ%%m TQ&E% I D

, Hras exon 2 internal reverse priner:
ATTTAGGT GACACTATAGAACTCGCCCECAGCACCTGEC-S (SEQ I D

NO 35), Hras ex 1 M
-A@%@ﬁ%?ﬁ%@o fstfifting mllEition® cxon 3

Xt er nal verse pr| mRNSAtraﬁ‘stﬁﬁiCGG?CCA

Sﬁg‘f N&el eftomsEectedtras hal - 10T ol as Comny

i tion i
OBS%&Z’% é exon%?m 8’%‘;?({2}3 g a;:rn

A L AGHTIFACACTATAGAMGT TCAGCTGI AQTGET G S+ (SFQ T1D-

-7m/\m

G12V + + .
G12V + E76G + + -+
E76G + + -
IE76K + + —=+
pUP (empty vector) - - -

[Balb3T3 (untransfected) - - -

The BALB/3T3 cells transfected with wild-type or mutant K-ras genes were
injected subcutaneously (s.c.) into BALB/c nude mice. Figs. 3A and 3B are repeats of the
assay. Bars indicate standard deviations of 3 mice per group. Fig. 3C is an expanded detail
of the study shown in Fig. 3A to show the growth of individual E76 mutant-transfected
cells relative to untransfected (wild-type) BALB/3T3 cells.

The cells bearing single E76G or E76K. mutations in K-Ras resulted in detectable
growth in the nude mice by comparison to the cells transfected with wild-type K-Ras,
although tumor growth with single E76 mutations was significantly lower than cells
transfected to express G12V mutated K-Ras (see Fig. 3C). Cells transfected with Ras
harboring the double G12V+E76G Ras mutation led to accelerated tumor growth compared
to cells bearing any single mutation (see Figs. 3A-3C).



NO 39). Al the forward internal prinmers were
suppl enmented with T7 prinmer sequence at the 5 end,

w@emh7aBi833 he reverse internal priners were supptBEDENBE3711
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with SP6 prinmer sequence aB7the 5 end. Internal PCR
products were purified with Q A quick gel extraction

kit (Q agen, CA) after eletrophoresis through 1.5%

agrose. The purified DNA was sent to CU Cancer Center

DNA Sequencing & Analysis Core for two strand

sequencing using T7 and SP6 primers. Construction of

myse K—ras gene expression vectors. Total RNA was

i SO fromE9 nouse lung epithelial cell |ine using

Tri zol Thedgewing experimeni tesodles 4 lyeast-basedjenaccieAyompiSiig a yeast

rr@'eg‘?le%‘i és{ogs %@?ﬁ@rﬁy{;;@sﬁg ?HS%H ﬁ;?d from2.5

5" - CCTSkdhdrohids ke @EM%H@A@T&HT o @ApkadsT Shfulif d@nain mutant Ras
nd Su ( t Rever se
TSR PROBL Bk  FTDL £ B GHPPA bl O (3 Rine The fsion

MepRdtéia G4 blﬁﬁgle?polyﬁaitfdﬂ &tlthqms fou@wargt ifleAcOélerhdi®s fuS@iCih €thme from

aI| uot s S uently anplified by PCR wi.th mkras
temvﬁ“seahe amlglo ac?ld sgquerrlrc% of the nglOIl protein mmg represented herein

5 by@@\iﬁ' SAAT AL GhEREMABRAC (S EH TOT® ) to &o%ﬁ@s{aahty of the

NGO 41) and mkras reverse prinmer which are desig
c Ap¥eEntsasterpEssed hesdplagous PEtIR dqu%ﬁ%elmngégosawl t0 6 of SEQ

Thﬁrﬁ‘@lMF)lea'fﬁgm\@ﬁsof'mh thihifflg Whd Bmh@‘ééia‘%%élf%h f235v1t§ respect to a
mn at 94 | oned by 35 tﬁree step cycl es at E

f orildatgpes Rag grogem, fvgrereds the, glygipe 88p@TON IR lseu@tltunmiwnh a cysteine
pr |

&lﬂgﬁls “?’%?Ocﬁ‘ %@fﬁgm % thé/ ?S%lﬁ(gnt %{%ﬁf{gﬁﬁbelﬁg 3t position 17 of
thﬁB.QalD(N Qalé) e adragoent af Ras cgemmlmbammn acig pesitioni G1gwith respect to

IR 55, S A S0 38 oSG B i

s i(pesitehns 83-0¢ df FHQAPeN@I#swilin theqiosntIemI 6i mmtmhniag agppsition 66 of

f S m Xellsta?ra%rgglt oﬁf{astc%g alnid qge al\gfnlﬂémd b V\% T 57@%h respect to
U siedild- @pORlas protei\@heieihGhd %ﬁﬁgwﬁfwﬁ 12 1s, subﬁif@ed Dith an aspartate

Ng’%égon?gg?@%smm%ogzc mutatloﬂ be(mg onsmon 102 of

@%@FMMA@BT@MM REXBPEIHSRTIR with respect to
ﬁAG 3@@@:@@%&& FEbs BIVCRE § Seiom A whyiteed ith a valine

c L(b&swoas angl187 ASHEID NO14; BALBRI Sos@h! 19 Iﬂwtﬁmwing uf gedition 148
M caont ai ni ng 10% new_born cal f serum

pé)rﬁ i S&Q P NOAnl B figmant of Raheorieing. therﬁ@mwwcbmwon 12 with
Er6Gect i 8 KildaPst Hab PYoidid Ofhefeif 8 Q8 posRdbnNLas fibSkftuted with an

were transfected into BALB3T3 ce usi ng Effectene

Treagisine dpqssionRd dhdtht ok SEQ(18 NEeld: v@&) the pogities &2 ppiption being at

Cedoglﬁof{\ﬁb,@ o SEeL PN NN o f 3P a qna%n@h‘tr off Rz%dcomémmg the amino acid
sel ect ng clones fromculture plate (wld

f roopitign e with a%pqoe!Loza/wﬂEmRaEp@F@m m@m@heév tamraltfeat position 76 is
e fa

w)%?gs?ﬁgécﬁ%tg gglﬂ@iné ﬁlé)gér:] ?Iﬁ?%’g s t)ﬁ)S/Eg@P(ﬁJggf’] a&lwnhe (Hosmon 76
i rmutetednl beingof pﬁamnﬁﬁ&bé‘SEQ Irdial4RNA was i sol ated from

each tr el | n [ Thi I .

cDNA o ?g@%ﬁb ?nguévivlaog of glegz %é g)i)rgr%?iin% Iihé:éﬁg gl}sﬁwg%?&ém %/g.gperformed,
Smndltlm(nxpmsédm)f thebpr&teimorvas detéetedhiscri pt ase kit

Exopend e setokrE atsfRR o AR ESe Bt 2t e Gmors were

I eperitsioly tﬁdﬁcearb@} ur@iiata leflp R tuteWhich friggkls nuazcttoﬁs in Ras at codon 61

B i T QR bR B Shbenden o

(Upstate, NY) fromeach transfected cell clone, and
proteins were resolved on 12% SDS- PAGE gel s
(I'nvitrogen, CA) followed by transferring to
nitrocel | ul ose nmenbrane and blotted with anti-Ras
anti body (Oncogene, MA) and anti -



GAPDH anti body (Abeam M), respectively. Soft agar
assay. 5 X 104 cells were suspended i n DVEM cont ai ni ng

wO2®34838e3urel t i ng agar ose (SeaPl aque agar ose, Eembsm®e7/063711
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Bi oSci ence Rockland Inc, ms3 and 10% new born calf
serum (NBCS) overlaid onto a bottom0.5% | ow nel ti ng
agarose | ayer contai ning 10% NBCS. Fol |l owi ng 2-4 weeks
growt h, the col onies were observed or selected into
i quid DMVEM nedi um cont ai ni ng 10% NBCS. Tunorigenicity
assay. Each transfectant clone was grown, harvested,

5 C
S%g ﬁ%@%edglgs%lb% EI%ZS) 6. nd %dijr stﬁlgué (vaﬁ (% (v?ig performed by
| wptsotaeebus edlmmlsmoen at@or 6 medd affteu methale\mn@v e”r‘hea/accme reduced

period of 30 ot [ d_and tunp
velhitebtien e, iR ice H CRAGIERS SERRULE Inlr ukbmyrst o mice
GIeCRermgl ﬁo&lancmdj Inshcsatmgit)hat tKe yea&t— vaacide isl-cn@lemﬂ/&chcmng an anti-tumor

uences wer har act erlz or, th r nce

P st R oG B iR G R M e s g by the
amlcdmreteMcsﬁmuemm ng fromtunors of 149 subjects wth
pancr eas &\’ % har borl n 9@} ons .col ?r ect al %400
with 4 § FXR5 dei‘ \'zb}etlﬁ Uetion of 3R JiPmune ESpense to Ras
| Rabofiios erulatibAaLBRLDR 76 est et aefadiiiidt@red Redice lid bvhiaﬁi tumors
yzwt expr.essjng nutated Ras praqteins (Ta

0660 IRGIR] Grpralo (EoaBHoavIESh die BBVGEH REvebebh ehgineered o

S RpreG i Fas foRPtidhd aB ECAD GffatioN RE fatudly Bxpéss ¥k REm an E76G
bq,e 1 turm?heaéch har bored E76K or %76& mut at i oﬁﬁﬁ@

DEtAtonc She pifest pidhe vassingowregngiion of fugror Bwéeraxs eyalepsesls [n addition,
ofr cl:ﬂs %ﬁﬁhé ﬁlﬁ:@ tafe 15(ﬁfged dhdSestddTBF Seir Bty 16 RIGSrodt c,%ﬂéje)%ressmg a
and Fig. . Summary of MitatiOns at éo
t &Rap éQW%IEﬁ!#&JI@ﬁ @86@fmltt%1’f?9r(mc*éCT§ g5y hiapgfex to proliferate in response to
s
s%?;ﬁzs‘ o e by A T g o rpected

6 that ggnor b@sdamplréﬁlgednn ghefroice exfompared 4oyl the shsensa of admipistration of
t pat S, E a t r
i Elget ée.Eégmmf atl': %ﬁi 1s§{/a§egr%(%z?2ﬁe§é ﬂ]&gF%re %gef H"th ti!,% able to kill
mlargetts @(psesslog theomgatsd Rahprosincaganite prolifecite & response. to Reesmutated
E§6 mtel llzn?a%Ka rrlut at [ glg maere confirmed as transform ng

TP HMEL PG EE magger particular interest,
mp g codon 76 and 12 nutations resulted in t urmr
grovvth . Gl2V, E7G and E76K single nutation
o douBTe Rl e e ST PR HEES Bt PO ARG FomgTiges Yeas
nadlicle ind fusige Potéin CorhgiBhgtarRess £76 aduedion.nt 0 BALB/ 3T3
fibroblasts, Cells transfected with ras harborl qg
or E76R EHEOMIGES CEEVEGS VAL PRENST TP S*Ristt [dovP S?Wéﬂl mutant
ccﬂa@rﬁlﬁ&l lpfbtéﬁ)flindétgﬂxé doie@ &ff §.préotaind 128 fagieh Dadwif is a single
Tabl e th17§ as.a Transform ng Mitation The

BRE]B’PQ’F@e a@m qlméwge%ﬂ@acwl@wew fsed yotamge fipmy Mpto C-terminus

K18 Sandifd asldma&nwjoeQﬁeeﬂls@ﬂb&ufeﬂlnsah@ lrdprdsent6d hereldt By SEQ ID
BALB/ ¢ nude ni ce. 9@45 and 3B are repeats of the

ad¥y5): Buthe sqquefice RREQ B MO Dde pavier S&bll@y 9 thengsegnt yeast-
g re%l@sse&’l: h&eroﬁ)%oﬁssprét@lnedﬁﬂﬁ? gﬁﬂcﬁﬁhﬁ% pr?lftloﬁg]Ptosé gl XE% ID NO:15);
shown in Fig. 3Ato show The grow I ndi vi dual
m2) adagment e Rageanthinieg the améogcidmosition W with mespeat ttceajwﬂd-type Ras
t

(ot By BOORCFER USSR TS LA s -2
g B NE: iShwith tebepositior | byputtopbeingsd rmosit’»oxt HeofddQ B NO:15); and
t r@m%f S&Elftﬂ)f \giag cqn\{\'gngt}%{% Q{enuig a@?dzpo\%giéﬁ ng wgttﬂ frésgan t(f a wild-type Ras
I rereinf Wabereio eliel guthmaa af psitied 766s mbpxrtmsswma\glmnea(pesﬁiions 53-98

K- BRB QB5F0 15 Wit h postean 76 mtaion berg S potition s FaPSEQ D NO:15).




har boring the double Gl2V+E76G Ras nutation led to
accel erated tunor growh conpared to cells bearing any

wostongissssut ati on (see Figs. 3A-3C). Exanpl e 3 TH®E/US2007/063711
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foll owi ng experinment descrgbes a yeast-based vacci ne
conprising a yeast vehicle and fusion protein

conprising a Ras E76 nmutati on. Saccharomyces

cerevi siae was engi neered to express a multi-domain

nmut ant Ras fusion protein under the control of the

copper -i nduci bl e pronoter, CUPI The fusion proteinis

a sing t | ow ence

o1 erorg L PR RTRIEE ol Podd iple Rt RE AARERER yas pertormec
amndithe axpreksiseqﬂthapmtemﬁ whhdetdctedi on pr ot ei n bei ng

RGP (Al WAL
naﬁmnh ay pafionepcpiRsSRAsthet edmini3@eddsto miiod i whidh! hin@s have been

o e eI WS i B o0 S aPisere e rrss Ras

1zompﬁdihgreﬁmgtmﬁt@n@ otinbtdrally BLprER RaPEcHitisihg aMEﬁB@lnihtatlon The
gf‘g ﬁ i ne at position f’LZ I's, sybstituted with
¢ e (Vptsae qngRduction; of ymospuients gygluajeq: T jafditigny T cells from

p‘ﬂ%‘ hﬁc@rhré-zso'fﬂt@daﬁﬂd)féstb@'fﬁlgt}@ﬁ DAY ttd A lafoddfcefBFEGkprbising a Ras
NO  14) fra%met of Ras contai ning the am no
aeplaprm ‘thF @.’%6% mutgtiony{in  §FE@gsay ) 2d/Qh quzr?lgfsr@teRagesponse to Ras
p'b@ﬁl?ﬂls'fhg whenes r&luu?i%n gl'e\é&itéﬂeoﬂn aﬁlﬁ?ént ﬂr&@n&g]cells It is expected that
substituted with an argi nine (positions 53- SE(S

| g burden i redpcedhia theymiqejag porapatedrigtim thie @hseb@q qud@tmstratlon of the

PRRdcide0 rSnﬁ@ar f 1 ER fsaatlé@goﬁl%eseﬁlc@ar% M@‘to B atﬁ@?b k111 targets
contalnln € am no acl osltion resp ect
a ewrbaamgybfenm&dﬁast mptgin Wdéaféfi) nrofifezatey iy cqsm;nsato the mutated Ras

PQS|t:] 1.8, SUhst i d with an aspartate
(ggdé%léﬁgﬁégnélgéﬁ%p%i{p HEEE&I D NO 14; with the position

12 nutation bei ng at position 102 of SEQ ID NO 14);

5 af S CQ kNI 1.he a | .
0OSi t i %’l;f]‘egleélﬁ sc Oéurﬁegf' @g Inrnglanatl mgglﬁaso p(r%\(l)? 6%/:/86,568 is
mﬁmmbmoratddhﬁregil)ycnefwemé position 12 is substituted with

a valine (positions 138-183 of SEQ ID NO 14; with the
position 12 nutation being at position 148 of SEQ ID

NO:  14Whil6 yardouk rex’:hgﬂdiﬂient@fof Re pras o tidiehiidhthalvE Becaliel®@ibed in detail,

acid position 1 espect .to MA|d type Ras.

prltol{s A R‘Fer’{;ﬂé’? mp ﬁi:qﬁlgnbiuylc'f dapfatigns 8 gxio§el ?ﬂ]‘bofgnqng will occur to those
Sykifitd fnUthe drtWI{ B t@Be kEHeRiyNEndERQEE, HoMRSer 1thdt 1P n@ﬁlfﬁmns and
IDNO. 14; with the position 12 nutation being

p3dniatigRs 3rg4vigin §chq099 REheqprysentypyentipn qas ffeéé‘?FEhtn ¢ following
Ragigont ai ning the am no acid position 76 with respect

to a wld-type Ras protein, wherein the glutamate at
position 76 is substituted with a glycine (positions
230-275 of SEQ ID NO 14; with the position 76

mut ati on being at position 258 of SEQ ID NO 14).

Growt h and i nduction of the yeast expressing the Ras
fusion protein was perforned, and the expression of

the protein was detected. These yeast were

adm nistered to A/J mce in which 25-50 lung tunors

wer e spont aneously induced by urethane exposure, which
triggers nutations in Ras at codon 6 1 (80-90% of

tunors) and codon 12 (-10% of tunors), or tunors that

ener ge i ndependent of Ras nutations (<10% tunors).

Adm ni stration of the vacci nes was perforned by

subcut aneous adm nistration at 2 or 5 weeks after

ur et hane induction. The vaccine reduced tunor burden

inthe mce in a statistically significant manner, as
conpared to m ce receiving no vaccine, indicating that

the yeast vaccine is capable of eliciting an

anti-tunor inmmune response that targets tunors

harboring at |east one of the nutations encoded by the
fu3|on proteln construct. In a further experlnent to

N a B - o o o oy —~



T cells fromthe mce are isolated and tested for
their ability to kill target cells expressing a Ras

wazopniising the E76G nutation (in a CTL assay)PCEUs¥00T/063711

10

15

20

25

30

to proliferate in responsedto Ras conprising the E76G

nmut ati on presented by an antigen presenting cell. It

is expected that tunor burden is reduced in the mce

as conpared to in the absence of adm nistration of the

vaccine. Simlarly, T cells isolated fromthese mce

are expected to be able to kill targets expressing the
ng&@t%qmﬁﬁ lﬂroteln and/or to proliferate in response

t d Ras protein, in an antigen-specific

manner 1. Exafplislatedl hecléiolacidwinolycdx mermpriging ad ewdeic laeid sequence
yeast.: based.vaccj ne conpri si.n ) gst vehi cl e and
ﬁ%‘f"SH‘gﬁP PO acbdoﬁ%‘t"t“%‘? alpé‘“%%‘ E%ig FORURPPYpmine acids of a mutant
Saeg Ipajteiﬁty\cmﬁelﬁ aliccathind acid WagueRgeoneaiisettic amimxqeiep&itin 76 with
doubl e- do ant_Ras _fusion rot nd@; t.he

cSHPESI B ‘é“ﬁ’F SN TaS PR E-RY RO ‘gt”gt’rﬁm' gy ?Fg‘? @ position
POk Y awthied &s s¥niparddhietht @Jﬂldqyperwotsmquence el ement s fused
infrape fromN to C-term nus (the am no aci

sequenée of TheHEOltEd ppglein A élilq%eos@. Qfga?‘ébll’e‘gléﬁﬁ?‘%&he amino acid at

hgbﬁhéh By s 6alel NI} 2 TRamald tof 4 BoS BRILARECaMADBAR résRid@ selected
to confer stablllty of the nascent

yé@ﬁft‘é?( Bious s@isHeg o 8lyeino bsing, delHamigei ng cel |

cul turgng (PRSkIAGD fucleid Qi nﬁflec%gf IERiMD, WiRkein de @n-glutamate

fragment of Ras containing the anmino acid posi tion 1f

wiamenoragiyesidueripglicing-| d-t ype Ras protein, wherein the

gl yci ng at ﬂ%siﬁslb@@ éﬂlglefcsacﬁiu%fel:ﬁlgto?(iﬂ%m @Her@ﬁt%@'aﬂl%lo acid

(positions 7-5 position
maequenasrdifiers rﬁr@naanymmmot SER LD7NEE3, SEQ MDNKG, Sﬁ& 1D alﬁw SEQ 1D
7 f : i3l

p?)\lsol’l I%E;@ {1 orﬁgg gg{}\tl 1§”b9q P%? %Ea‘ﬂgﬁ lutamate amino acid
wiarthé glutamategalt pommlé cftsaip (SEQtIIDoNOm SEQ l‘si)lm@tst SE@éﬂ NO:7, SEQ
W 0Si 8 of SEQ I D NO 15; W th

t ﬁlétil(?g%é’(ghpsté)( %ﬁ(gfﬁygf' g at position 8 1 of SEQ

I D NO ib). CT}&V\Ishla’atidtublErdLKctd ﬁﬂle@tﬁletdﬂ'(-‘ClylaﬁSI whﬁrpmemSIangno acid

the Ras rotei ormed, and
o ATPERS: BHBETe RSyt etth S W2Eh BB E Biing Sid, e of a mutant Ras
epPR¢ih,Whdreih thd &fiho fa6id stqiendeniduiains e &hindRcidrPvhifien selected from

| OGRS seie P 6 Bhvi et o K o or e

haYReiR e whikehi 8¢ 88linglacidabtht Podeon! if irfutaddded comb@ts@to fihe wild-type
the tunor cells have been engi neered to express Ras

céﬁ%?PS|ng an E76G nutation or naturally express Ras

conpri gi ng ae kéflfed MtRici K mbleulefdrachin®f, WhsreMa®E ialfino acid
on reduction of tunmor burden is evaluated. In
adenuengniurtirerceompsisesy B deashé centisiony aminggicids e 2amytant Ras protein,
t GsHeish {hg ranﬁln)eéc'id allidrict XOJthe(ihE |am§rﬁ')r &5 atGRbitiSn 12 with respect to a
expressing a Ras conprising the E/6G nutation (in a
CHildatypaiiyras,aNdasoer Haagp proteir, eqnét@qrmn itlees proimg eacidoatRpgition 12 is

C 7, ? AL resented by an antigen

p?@g%%f%ﬂ%n% Fﬁnﬁ |s%§%6e gd that tunmor burden is

reduced. i n Tllmelsnliatcé nagleic @nipandcbuteoOﬁ @lainh 6, whereinghke arhino acid at

t.he. v S

g'a}ta{)ﬂ% 5%& é?n Qlieﬁréustaetecﬁlfr%rg %éi rél%g )t(o “Z% J(l}{e % !i§<’ts1due

k| [t ar get Theeisplated aucigic tabid rmlecmtleedf Rasn pr whﬁem thaakhimo acid at
§ er ated res onsg 0 Q- tated.Ras.Broteln

i rPO O It 1 JRHHRL I £ BYORE AHbIon-S¥ECHEP &GS Ssur e

of U. S. Provisional Application No. 60/786,568 is

i ncorporated herein by reference. Wile various

enbodi nents of the present invention have been

described in detail, it is apparent that nodifications

and adaptations of those enbodinents will occur to

those skilled in the art. It is to be expressly

under st ood, however, that such nodifications and

adaptatlons are mnthln the scope of the present

o . r . 1 o “Alz




Ras protein, wherein the am no acid sequence contains
the am no acid position 76 with respect to a wild-type

WORm0#$338% ras or Hras protein, and wherei n t hECEU$2007/063711
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acid at position 76 is nutated as conpared to the

wi | d-type protein. 2. The isolated nucleic acid

nol ecule of Claiml, wherein the amno acid at

position 76 is mutated froma glutanate to a

non- gl utamate am no acid residue selected fromthe

group consisting of: glycine, lysine, and gl utam ne.

3. Th.e9.I So'ﬂeelgolﬂ%d:%u%ie‘f £5d Iglo Llllg Sygﬁlrﬁ) f7.opb%r{;%,Zvvherein the non-
wher ei " t he non-glu Siat e am o aci d residue TS

glghhcineeamido atideresidad &t sdecrad cfrem ctha @ralpn@ingstirigeofofaline, cysteine,
Caiml, wherein the am.no acid sequence differs from
afPeOAS BEIEBAITS, ?\‘it‘i"%?m@EQ ID NO5, SEQ ID NO 7, SEQ

I D NO 90. SEQel isbiMed nddigic akidSnQetul: WOCla3mbly wherein the nucleic acid

substitution of, a non-glutamate am no acid f.or the.

g IPE-ENAt “é“’%f{z"s BJUSIEN BYIeHBCRPTSInE fHEEH Y (ppyns, é,‘ti‘;"@el"oone of the

NQomainSk&inpideNBe7at 165> aRidNQicAds b bhatahORds grote@dt cippdising the

IDNO 13. 5. The is%l ated nucleic acid nol ecul e of

CITH3HOR 2t BsKion;/fy apd wherein fachypdditional ey onsiyt 1Mmunogen.

conpri $gs_athel idftd Muclddadi@HRISuIB B ORiA Q0 dwhepdih teSmntnogen is

a nutant Ras protein, wherein the am no acid sequence

cSivEPT8tEHe ani no aci d position selected fromthe

group ¢onsi fld ifdated mifeic dd moRce bf Clalm Wi L Whdr&iR RRCAumbPantigen

a wld-type K-ras, N-ras or Hras protein, and wherein

t Aea Bas mptemr gmmpnagheic Hagment diergod comprisingcht legst operpnatation relative

t Qo b BRIdWM deSkal ¥RRORER & Udnceb- The isolated nucleic acid
l'eof O ]

mol ecul e aim1l, wherein the am no acid sequence _

f ur t hed3.conphei isdatedinudiascyaqid Molegnleiof (dam 13nivheseia dheiymer antigen
. mutant & nrofe; . Co a9 "
PR e & i fnlecnl i WHRecl TR PR TIE 13 wi
a revpkd ¢ theevild-typs Ras\imiag acid séquencs, photigithe ansinel agifh et positions 12
t non Ld at . position 12 s tated as conpared

t SR B b on TR ER R s Eap e TR CPer ¢ B o

nol ecull¢ of TKe isolarednuoMieacd moldeele aiffiCidma©] whertin the tumor antigen

5l b BB EAP T oA A BHE) S oo .
NUGlof ia Rag protkin)mheii e aminGladidresiduc\whpds@tion 12 Methasipea to the wild-

acid at position 12 is nutated froma glycine tp a
PSRy O otEn Aol PRIOR SamBrising Al 1A o BeptRpg P of a Ras
aGirsteilDRE bih Rhddminb AL rési@le £61pabifibm 13 Wk repBettth @he wild-type Ras
nongl ygi ne am'@lo acid residue is s&j@ect ed. fromt h? )
g PO dpmutaie; ba B?pt‘f}‘%\F‘i”H%‘}S“tgfé {eastfgom BNt at-85 of a Ras protein,
arveleRdin the afiftid 241 resiatk 2! RGOS 59 Wath rddpeet it® e MiRCkype Ras protein is
nucl eic acid nolecule of Claim1l, wherein the nucleic .
acnyated ddehpptide expaising 4t leastohion peyiiqns SESietafas grateip, wherein
OlthdBhiflo 40TREsRRe athiRItRh 51 M R{peths tHANR-Be RATPOIRES mutated;
the at |east 5 amno acids of the nutant S protein )

c AP Peptifcantsising ahlehss drog pesdions PG A7 72 Regfotgiewherpin the amino
e . . o X
TRE, 5k MOPRlicf oW FABR R TP il g RATAGEIR is thuaced; (© o
wipsptédercomipasingratunast) Gomi positionsuTib T8 efre Regauotein2wheFpig the amino acid
i sQl-ate ei [ L egul ' . k. .

¢ R PO B LR gl E ol SRl Plokh SR T @ peprice
f rcagupesitg tthlease GbmqosiponssilAl efta Resgsoteionwherein alie @mino acid residue

relative 1.0 .a wld-type.Ras i no aci.d se ce. . . .
e Brsid s e 8 S i ks B i reR e comprising
whe lleabtifrdn ﬁoﬁtwm 173-@mtoff %Emls ip?otﬂn,Ral‘Eerﬁﬁ tiecintin®icid residue at position
[ nogeni c fragnment thereof conprisin ositiong 12 .

or 'TToREct I (BRI tgps. Ras Bioiein ypuaiedkcin ) popeRifc comprising at
sequence, wherein the amno acid at positions 12 or 13

is mutated froma glycine residue to a non-glycine

residue. 14. The isol ated nucl eic acid nol ecul e of

Caim 10, wherein the tunor antigen



is selected fromthe group consisting of: (a) a
peptide conprising at |least frompositions 8- 16 of a

waRa®7/p3388%¢i n, wherein the am no acid residue agCT/US2007/063711
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position 12 with respect te2the wildtype Ras protein

is nutated; (b) a peptide conprising at |east from
positions 9-17 of a Ras protein, wherein the am no

acid residue at position 13 with respect to the

wild-type Ras protein is nmutated; (c) a peptide

conprising at |least frompositions 55-63 of a Ras

prL Ot ed | | t

b tfrngg }éégt‘t?Jn 74 ts% N%a %{%B{’ot&& vggFe?élrhgtégllxﬁo ac?&%klhhfﬁ &%%mn 78
( Withaespeqtto ﬂhemldftmel&asrpgatan 1s|rma&ted f rom p05| tions 57-65

of a pr er.ei the no L. d | due .at

posi t1 5 6 e ey 3k feieRoRENE By B0, ST o e acia
I Sequshcteackdes aafusﬂn pﬁmehn d@nmhigrthesdmgo adid i;eqaatce bf S)m ID NO:14.

positi rote
ot v 587 auHieriborRlsd AufeR B hPtemie 565, pPHepdt i nucteic acid
Wisklrehgspacddasa ﬁismh @tdteih Smﬂpttsaigfihis antihg adid gEqpénice of SEQ ID NO:15.

conpri sjng east from positions 7 of a

o or el 11-" oS iR uCIR B Saptseh i el smiusgans p g nucieic
Watild sERSRRUE aliylorleld® CHim¢lt tyyre Ras protein is nutated,

(9) aREeptlde caonprising at least frompositions 71-7

of a R&& prbicestlatediusiels acid mrelectierf 2ax% iope peSiedme! 42 17, “Wherein

Pasd ducRIE abrl Iﬁ\blédﬁler i8 8P 6donh@edtias pibt 64 pHiferRas protein
is nutated; (h) pepti de conprising at |east from

posi ti &hs 74 J@pprr@rnaat rugkeiqpcid gloleculgicempiising e isplgterhnucteic acid
a%cﬂec'hﬁsdf %égorﬂ:tof Rk 1 9814 Z)Pé’i‘aﬁ\rélf IEkEE ol at iéﬁsttdﬂg expression control

d-type S protein is nutated d (i) a peptide
c@#pﬁﬂ@rng at | east fron1p03|t|ons 74 82 of a Ras
protei By Whgr&l hhbid C}HQ ft&%&f@&@d @th M%S}eédxﬂﬁlré&ﬁ nucleic
with respect tot ype s protein is

15cideculsaif faem lﬁucl eic acid nolecule of Claimi1,
whereip,th

or ot oi 2 coerﬂrrp rétfgéo%lb%%aﬁ%eﬂ o?%%%'}ﬁ }%geﬁﬁglg%elﬁlsfa%%@% D

NO 1422.16. Ad iselatedq»hadne or pnpuﬂteertcodﬂdlhj' tmikaetad euadic acid molecule
d igﬂ]l g@ireig ng nucl ei ¢ aci d sequence encodes a

£ PE AR S LB L8 i sing the anino acid sequence of

SEQ | D2NO. T isclated proteisar prptidt of @idimi22, ®hdrein RBil éisted protein or
that.js fully enentary to the nucleic acid

s Efédr‘?d%paé‘f(’férf?% o6 O aims 1to 16. 18. The isol ated

nucl ei g4.aci A vasliCidnridihg a@tyneRE: Rid LbEUIS ofladyOont of Claims 1 to
wherein the nucleic acid nolecule is an

oﬂpgonucleotide probe or a priner. 19. A reconbi nant

nucl ei gsaci g vaRiRESPrisiRgIhe bﬁdtéiﬂoﬁﬂé@ndl&ﬂ"@&ﬁ@%um ei c

acid molecule of any one of Cains to 16,
oper at Pel yTis vaceige 10§ Cim 25 svhessip ﬂ@xﬁﬁ@g% fsther, Gomprises a yeast
segiierce. 20. A reconbinant cell that has been
transfected with the reconbinant nucleic acid nol ecule
of O alf 19Theppecimhef Glaign2fi, Whetisin theygestorhicle gpqempgantly expresses
| is a yeast. 22. An isolated protein
2?ﬁ%ep?}d£ e g%ded by the isolated nucleic acid
mol ecuR® of Thawacaneobflaidh 36, rwhetdinthe Facch®, furﬂm cpmplisgs edendritic
pr e [ vheES
cg%l :\!vﬁer%fl tl&e%'h%hgtgc ?egl l%?)temog)gdedf hird cgfll]lna %Z% Q%hlcle and
vah@mneunnmpmkkjng the nucleic acid nDIecuIe of any
one of algsa to 16...25. A vaccine conprising the
prote|% or PPN %i m 22. 26. The vacci ne of
G aim 25, wher eiadyeafieedelepdnde further conprises a
yeast vehicle. 27. The vaccine of Caim 26, wherein
t he yeast vehicle reconbinantly expresses the protein
or peptide. 28. The vaccine of C aim 26, wherein the
vacci ne further conprises a dendritic cell, wherein
the dendritic cell has been | oaded intracellularly
with the yeast vehicle and



the protein or peptide. 29. A vaccine conprising: a) a
yeast vehicle; andb) a fusion protein conprising a

wonemami3skas protein or fragnent thereof, wher equ/U$®07/063711
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protein or fragment thereob3contains the am no acid
position 76 with respect to a wild-type K-ras, N-ras

or Hras protein, and wherein the am no acid at

position 76 is nmutated as conpared to the wild-type
protein, wherein expression of the fusion protein is

under the control of the Cupl pronoter; wherein the
fusionprotlnls t}%he Y% . 30.

The vacci ne ﬁg%ﬂ 2@‘&%\%{1 cgré]i)ﬁs ¥ r?ﬁttsdntogm ?)l'({%el{l noQ fragment
furt hethemof;qwhtheeshapmmmrd‘ragmbmnherﬂdsomam thie am@ro acid position 76

fragnment. t her er ei seco rotein qr . .
1 agmoit FRBRESt = R ot B R R PP Sl ey the amino
W t h raspecpoditiorn 761 ib dmttaﬁaﬁ achﬁﬁarecN—tdS alse ovilditypeSprotein, wherein

protein, and .amn n 12 is

P et P NG Bisp preiE M her e Sonfb R 3R Cipd Prories

vacci Uﬁhﬁ‘éln@leﬂf;uﬁ}n'zgrmm eQiresséd sy tﬁelfj?aﬁtl’\/eﬂfc&t ei nf ;

conpri ges t he (0] (0] t ei ns. or ragnents, se

in frand: i) Vaﬁﬂfl%lm* E??é‘gzg Shesein bF fsdypreten furiproepmprises a
WREdoRd %&dhe RR§ %ﬁcﬁ‘éuﬁ] oP Frag @ MRMEof CRAdréih NBe §deBndpiotteh or fragment
acid p03|t|on 2 Wth respect toavvlldt

Nheseof Gpntpipg the apyingrasidposiion lgdthapspestiie ag’Ylfj)jctD’PFeKa{?s N-ras or H-
PSS grbtoR, nd ikeréiy BB tahlind £5H Wipbditiéh EYRURithied ad do}npﬁred to the wild-
mutant Ras protein or fragnent thereof, wherein the
prfmeé’if%elér fragnment contains the am no acid position 6

Wt hyf espaet Qi ¥ 'cf#alﬁlyﬁﬁ KnéRm: ml¥ ﬁgﬁm%mw omprises the
prote| n, and wherein the glutamne at position
s (felawing pretgingior fragments: fised indramiei | ) a nut ant Ras
protein or fragngent [
fragnent cont ai @ thggglﬁfai%ﬁgasaﬁggt g{“gdézﬁ*‘%‘?g“rﬁ gé& cf¥in the protein
respect to @& fwgtndnttO;bp@mKihmeaqi@pomonl—LZr\a@ psmrieton, wild-type
and wher ei [ [
With an asB% '%atl‘g a¥ ¢ rr}?ra% ?tg% Lééwhg'rr%lélt the rglllyc‘? at%o?qon 12 is
fragment trmbﬁmitedwmmaeysltmﬁdwe protein or fragrrent

contains the amno aci d ition. 12 with respect
W1 type Ko r as DN ; AEuipe Res A es aben SRR feeish, e rocin
the gl yci neor&‘fagﬂﬁﬁtl dohfaihs 12 axﬁn@a&jdspbsﬁtwnesi Wiith h:s@ct to a wild-type

val i ne; rotein fra
wherein t heeﬁ? &‘&aﬁ og?ls??aﬁ)ﬁé%tan ggletai\gargm ﬁfoposltlon 61 is

aci d positigbstitdeqivithad @gpaef to a wld- type K-r as,
N-ras or Hras protein, and wherein the

ci
position 12 is stbst POIHARHRE RIACU,Pr SAgmAT ﬁ%ﬂ Orél(rfﬂwe)m the protein

mut ant Ras g ipigRieft @htafnk A @tho hai@ p6fion MNRHIETRpdcl® a wild-type
protein or fragnent contains the amno acid position

76 with reshaes NS Ori-14-Rroew. rogd yderepy thy glygine ptypesition 12 is
protein, angpwh@e@ivith bSspaikddd.amate at position 76 is
substituted with a glycine. 32. The vaccine of daim

29, wherein the ifusi 8mysngRay moqusrﬁag@snttthféeﬁwheﬁﬁmﬁgprotem
proteins OV?ff? aan‘ﬂ?eeQn mﬂa&&? d 2 @nlﬂé&ﬁé&% toRAWild-type
protein or fragnment % ereof ere e proteirn or
fragment coltras, A&ras s Hrmsrayotaisi dncpmrtemthemquet # position 12 is

respect to g as, Nras or Hras protein,
and wher ei né‘?“]tblfl?ltlltg %Rné/ﬁé “position 12 is substituted

30 with an argini ne/) a mutant Ras protein or fragment thereof, wherein the protein

or fragment contains the amino acid position 12 with respect to a wild-type
K-ras, N-ras or H-ras protein, and wherein the glycine at position 12 is

substituted with an arginine; and



ii) a mutant Ras protein or fragnment thereof, wherein
the protein or fragnent contains the am no acid

WQEZBiM33ess 76 wWith respect to a wild-type K-raseC™us$ma7/063711
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or Hras protein, and wherein the glutamate at

position 76 is substituted wth a glycine. 33. The

vacci ne of Claim29, wherein the fusion protein

conprises the am no acid sequence of SEQ ID NO 14.

34. The vaccine of Caim?29, wherein the fusion

protein conprises the am no acid sequence of SEQ ID

NGO 15. 35. An antib 0 nti.gen bi ndi f t .
t her eof t hat selvz)ct [ \g/gl?ﬁf/angll{% sré)tfglcr)1 Y %égrln %ng%lffég%qfe%tmetlhﬁ protein
or pepti de @ffragmantnoR@ins 8. anfimo agid positiont T6awith respect to a wild-type

sel ectively_ bin to e isolate rotein or tjde... .
of O ai m 22Xy o 3¢ Hoig bRt o 2o g B of Siion 76 is
sel ective clubgaitagewith a BMAintr anscri bed by the nucleic

acid ecul.e of any .of ajms. 1-16,. or of RNA i
transc #bed V%C%sogﬁaémeﬂgo&'}‘?fﬁmat%pﬁ’ﬁf‘ pigiein comprises  the
prigitowiny profeik oF fragrtdYEkélih fldas: protein conprises an

am no acid sequence that differs frgma w|d-type . .
K-ras, N-ras or tHrad Wﬁ%ﬁ%&?‘&l%%&éﬁ&f@ theeokwhegs the protein
a mutation @frReshtdoffing thetintifo 4GS p&tont 2 Wilrespect to a wild-type
w | d-type am no_acid sequence. 38. A ribozyne that i
sel ecti vel yKua A-1p <5 Hps nrotaias padhivherginothe tghecing ¢ nopigion 12 is
aci d ol ecWygstRiteRith BNErefneC ai M 1-16 or of a ras

gene encoding a nutant Ras protein, wherein the nutant )
Ras protein conpbi ses maenaRpsrsotaisicl fragrent thegeof fygherein the protein
di f fers fr Ofp ell Rins K #mino %1& Ssittin ﬁ'\»ﬁi‘?‘re pfg a wild-type
aci d sequence by at [east a nutation at position 76 '
Wit h respecirasp N-tae ondl-ids piptean, il rvcheredi the pdujeraaie et gBition 76 is
An anti sens ' 4. nol ecul e that hybridi zes

under very %ng}ﬁ&é(?%}ﬁggh@?ggondl tions to and inhibits

t he exp3d.essThenvaoéing b Churg128) whexein dherfilsoo praeiofcompsises e amino
of Ol ains 1- 4@ ras gene encoding a nmutant Ras
pr%&gf%?n%hoéﬁgpﬁbtlﬁé‘lﬁut ant Ras protein conprises an

am no 34i d Flequeeciae of Blim @0f wWhdrsinfthe fas@n Wirdtekntcpmprises the amino

K-ras, N-ra ras .am no acid sequence by at |east a
mﬁ‘F‘gtS?Oé’ﬁncftO%ﬁgglﬁlgﬁ'lgﬁ with respect to the wild-type
am no asi d Aerautoagor Atigenlifdind frigh@nithedesf thataeledtively binds to the

mol ecul e of any one .Clains 1-16 or the protein or
péiﬁfﬁtﬁjlé’r fener g Hﬂd.?.?fg[a“?%,% in the preparation of a
coNposBé.i ONAH @ptambehsENQRVElyDinds o the AR Protein o8 PERRIE of Claim
41, Use of the vaccine of any one of Clains 24-34 in

t e preparation of a nmedicament for the prevention or

treat nent OAn GRMZEMoledle cdddi9zed thed SBRcRARIAIREgeVf RN ARirdRscribed by
36, the siRNA of Claim?27, the ribozyne of O aim 38,

orthe prsleigncid maleenlm oty e A€ Claimpl 46 of BNACragserbed by g ras gene
t RBcdifEPAMAtah PR roRinTRALCATRE nutAf RENSroRIEYEHrs@& anmino acid
treatnent of cancer. 43. A nethod to prevent or treat

a sequseeer thatcifpms ifinn g veldntyps Ktres, iThtpstas Fares aminmpcid Reguence by at

s ma it pSifblo Y SR B FERGEImid L ERERS

to pred&nt Arriiozeme that selentiwely coiyged the igactivationi oftthe nwadeic acid
taQ nj a S Of (kS ri | opin .
o ARy S CARC b R Bl s R R lfinfRas proten,
2 Ayhetdirethe inhntany Res prbte(d @impri&S ,an @ mirtoheeidoseguenenthat diffiors &om a wild-
acid |l ecul e of Claim39. 45. A nethod to prevent .or .
£ e K Ko ot PR A st SRR PuBf S Honhn 76 wie
t hadpedtasthe fwildstyipd aniihS kcidéeqdé¢el opi ng a cancer, a

compound that inhibits the expression of a nutant Ras
protein, wherein the nutant Ras protein conprises an

am no acid sequence



that differs froma wld-type K-ras, N-ras or Hras
am no acid sequence by at |east a nutation at position

W BOwLIA3T espect to the wild-type am no acid SKUESRHST/063711
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46. A nethod to prevent or9%reat a cancer, conprising
adm nistering to an animal that has or is at risk of
devel opi ng a cancer, a conpound that initiates or
triggers GIP hydrolysis of a nutant Ras protein,
wherein the nmutant Ras protein conprises an am no acid
sequence that differs froma wld-type K-ras, Nras or
Hras 1 N0, acj g at | east atiLon at .
positi gﬂl 76A €\A Jtnglseilges %ggl? 1%t gé{% h%()l\?\ﬂ?%-t{wgpﬁél%zﬁso ug%frdvery high
s egingercy corditiondtaneiiddbifsahe ¢xdpecsdomgitbs nwelaid acid tnoktule of any one

co I.Si detecting expression or activit f a

Ot SR o & B odine ¥ mutapt R proisa e g grutant Ras

g @ir(geiRBSmplﬁsgﬁ Q[l%ﬂniﬁlo latid aﬁcﬁﬁﬁce&&mﬂﬁfﬁeri from adwiityb & Ktrad, M-ras or H-
e di agnosed, erein the Ras. protein rises a )

AT A SOSBEICE PR AL 985t gt ioB Sh eI O ID Gyieet i ghgewild-type

Ramidciiseq@née. sequence; wherein detection of the

nmut ant  Ras lgr otein or. nucleic acid sequence encadi rLg i

sai d RA& prdteenfihe mcleiqacidaagleiafjany porptldtims Ipiger the protein or

PHBSRIRCST Ofairh YITr Behin $heOprePRARIAL b4 chbRBssiioar @r itk %ﬂaﬁ‘ention or

test sanple. 48. The nethod of C aim47, wherein the

RdsatFIeBt AicAeEbnpr i ses a substitution of a glycine for .

the gl yj amage &t mPAALGALDE 46 bRt W Chihy RE-3RTRMEL Brepdt@tion of a

The nmethod of C aim 47, wherein the nethod further

c aradicrment forshepreyamgomprataatment pfecamees. protein al so

conpr i §8 3uiahd Blardlr ALk 98 st lof Q3RPSS, heribozymeof

the wildtype Ras am no acid sequence, wherein .

déilan 3% rorohe antisgrsgt fugleicaacig awlachlgnof7Glamd9 joghe prsparation of a

i ndj | s or potenti al

tﬁ%'lrd gc?%lrglzt f?{]}ﬁ% ﬁrg?%ggf&stgé%nlgéé@gcﬁ urther indicates a

nore adgyr esAi metheditmoprevent tdretrqatitai @mterasomprisprr ghnipistering to an

PR e 3 R B Ae Rl b M gy one of
nmelldiod 26to ¥4.ai m 47, wherein the step of detecting

conpri ges detecii a nucl ei c aci d sequence. encpdi .ng.

Che Radmu auraned fb P el Feef i fonse ] ComiE et TR Gpne to an
Clagiinial THat hastee lisedt Fisk bEdestlepingh calRbe tel ApnROIPClaine $6, ERIRNA of

anpl.i fjcation of enqni c tenpl ate encodjng t .
i 5 7 o el FHOEloY Byt SR e e 39,
encodi ng thg methéd kdPrevad . or [t ABEANOE, BdmpAsRigMdMnistering to an
wherein the step .of detecting is by a nethod sel ected

f PBIRA et BsOn B 3 BRSPSV Fiep1es & FFOFS b FUBROUBH AR HNRIBHTF grpression
( BERmutdn® ®E8Y SiBteln] IA&Eini R R&@n R ptdtin BSRrised &h srhihélacid sequence
hybri di zati on, Northern bl ot, sequence_ analysis, gene

it shifferafrosm a| wiki-type Knigs. ddwascen Briabrminor asishpaquency diyeat least a
53nutdih ABdsRRA 78Hwif redpRRt4d the ‘M?l@&ﬁ;&e%ﬁiﬂ@a&i@%ﬁhen@é. _

nucl ei c acid sequence encoding the nmutant Ras protein

i s det 6-ni nAdmpthod dhpeeyentny Weat |ae¢anceic compristng adreigistering to an
fr . i i r g, .

oGP ¥ b £ ALRCoUek oftnf s cRer g Ihitiates or wrigers
eridR hydyolyhie ofnatrawtent Res puotoineivheremntdie dmitat tRam grotfie ichmprises an
the .nucl.ei . d nc ncodi nu e . .
oy B8 Saike, RE YRR BT RISt AEal NP, TP amino aci
netduedceoby @l krashaddytatidneat giositidin 86 Ivathelespett wuhamtldRgs amino acid
protein is determ ned by contacting the test sanple
wistH'BF ant i body or a fragnment thereof or an aptaner

that salfect Auattyodofontie digmesié bf alninyortcdnipHsingndétadting Bagression or
protein,. and detecting whether .the anti body or. .

P 2B 4 FpEdS Gro B o Ao, A0 BGRT B R Wik Baproten a in a
Ras protein. 55. The nmethod of Caim47, wherein the

test sanple is froma patient being diagnosed for

cancer and wherein the test sanple is conpared to a

negati ve control sanple.56. The nmethod of C aim 47,

wherein the test sanple is inmobilized on a substrate.

- — ——r . . a



the patient. 58. The nmethod of Claim47, wherein the
met hod is used to determ ne the prognosis for cancer

wo mot/mssspmat i ent. 59. The nethod of C aim 47, WEre$207/063711

10

15

20

25

30

the method is used to detepéri ne the susceptibility of
the patient to a therapeutic treatnment. 60. A nethod
for identifying a conpound for preventing or treating
cancer, conprising identifying an inhibitor of a
target Ras protein or a nucleic acid nolecule encoding
t he target Ras protein, wherein the target Ras protein

c rls mut at OS|t|0n7 elat ve 10 a4
g?s satmy € fr([\_% 281 p%t}ecr)lk fé?)ﬁad wher t?xa 8? pr eclanI cr% élSCS a mutation at

Wpesittom76 With resticat to ole wikd- @ps Rma'nmhau ddidseqodnce;

nongl ut amat e, am.no acid se cted from

Consi st R orafe Butt s oiun bl fsnee prspding said
t IRaas gfowhamaheteﬁtsampﬁlmdl&uﬂeshﬁ: présehdeftrhdiceNI& potentidlitierefore in
62. The nﬁt hod of Cl aim 60, wherein the step of

i d}éentFﬁtFW © conprises identifying an inhibitor of

expr esag.on THe méthéd/of Ylaidh 47 Rehekeid §RIREPFotdlh @bdprises B Jubstitution
The nmethod of Claim 62, wherein the Stl’@? of detecting
cin

i ofaglveinr & U HPRAE Sisisn COHSYLHIYRBPBICN. det ect i ng

transl a9i onTir mawbd ¥f EWirRia7! Weerbif tBLhet8S fiRtHRE S(brﬁ‘pris@s detecting
the presence of the putative rteagul atory conpound;

devhsther thg Rax protaits plem cimpriges e MitaBpre gfdioigior b Wﬂtarr@s@?ct F%aﬁle wild-

prt%e@ia@ ahﬁhot 2% é&ﬁ@eﬁ@@ %e[%ﬁn Mﬂ&tl&yt)ﬁi ¥ @EtEEAYosEOK 76 and position
nmpound. Caim62, conprising t

stlé p@dl@ies tla)pr@ssmeatf mmrg callsrm@pte@teﬂl theygfargy mathptesfeﬂamp@ and further

r r I

ALY Yo TDRMIL OIS g RS Reld  RUAPaSE hrorng o

f riag potein whe pelyfone antitity) odwtrewationgt mh@tmstlomShe -

put at i r I k .

DA B RSSO DR80Tl s s

f raagrieictacidisequende, envdvigngathe Ras mputhtidni iv thertesgsimtior y

compou that trigger.s., Gl r i s_of e target .

o or B i nites e S Il s i el of Aot Xemprises PR
c amplificedion Sofi & dgenamizd DINA hanpiateamdocﬂﬂg ahe anpatioadof @& situ PCR
t he Eev.enthg or treatne cancer. 65. The net hod

of? #eeq &ﬁeﬁ"%eﬁc?ﬁéc @Ptlam?“s a tunor cell

line. 68. Arkehbhgd fo&)rcwlﬁxem l\f'hélrdilg tiee Q@T'ﬁﬂugléctfngps by a method
preven g or treating cancer, conprising identi

co“‘ﬁ‘ﬁ%‘% o&t"h alhe ¢ $TOYRy 1OTSiEtNS RY oﬁojﬁ%?sg Fhpin, rgactipn H’CRg reverse

eXRh&5iHlafIPER (RT PSR 3t HybrRSzalRém) tNrtern Bt seQientdarlysis, gene
cel] expressing a wld-type Ras protein, wherei n t he

ta‘P‘ﬁ@meﬁﬁ“é‘(yé‘éi’ aﬂg§etﬁ‘|’tl99@ ATPBHPIE%es a nutation at

posi ti gm 767K hidttHod Coft Clafin W7, AvHeYeRE tRARVEN 6f @lidleic 2bid sequence
The net hod of any one of dains 60 to 66, wherein the

pLngadingethe é@ﬁﬁné?é? progeyprisodateamingd Sy |ceptpeing uglgictagils isolated from
OrRURGARBIeShkH'Y pAber afbranset Mesrelecmlyslsmﬁor{m RSi€aci@®Sequence

antisense nuclei¢c acid [ ecul e, a ribozyne, an
arenfgsiongythomutant R@emotbmmd ﬂgtwtmagvmmr they puadei¢ acidisequence encoding

C AL ALARN RO Bt BIRY 53 the fHfler 51EBL| 10! ecul e

54.  The method of Claim 47, wherein the level of mutant Ras protein is

determined by contacting the test sample with an antibody or a fragment thereof or an
aptamer that selectively binds specifically to the mutant Ras protein, and detecting whether
the antibody or fragment thereof or aptamer has bound to the mutant Ras protein.

55.  The method of Claim 47, wherein the test sample is from a patient being

diagnosed for cancer and wherein the test sample is compared to a negative control sample.
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56.  The method of Claim 47, wherein the test sample is immobilized on a
substrate.

57.  The method of Claim 47, wherein the method is used to diagnose cancer in
the patient.

58. The method of Claim 47, wherein the method is used to determine the
prognosis for cancer in the patient.

59.  The method of Claim 47, wherein the method is used to determine the
susceptibility of the patient to a therapeutic treatment.

60. A method for identifying a compound for preventing or treating cancer,
comprising identifying an inhibitor of a target Ras protein or a nucleic acid molecule
encoding the target Ras protein, wherein the target Ras protein comprises a mutation at
position 76 relative to a wild-type Ras protein

61. The method of Claim 60, wherein the mutation is a substitution of a non-
glutamate amino acid selected from the group consisting of a glycine, a lysine and a
glutamine for the glutamate at position 76 in the wild-type protein.

62. The method of Claim 60, wherein the step of identifying comprises
identifying an inhibitor of expression or activity of the target Ras protein.

63.  The method of Claim 62, wherein the step of detecting is selected from the
group consisting of: detecting translation or activity of the target Ras protein in the
presence  of the putative regulatory compound; and detecting expression of a gene
encoding the target Ras protein in the presence of the putative regulatory compound.

64.  The method of Claim 62, comprising the steps of:

a) contacting a host cell with a putative regulatory compound, wherein
the host cell expresses the target Ras protein or a biologically active fragment
thereof; and

b) detecting whether the putative regulatory compound triggers GTP
hydrolysis of the target Ras protein or biologically active fragment thereof, wherein
a putative regulatory compound that triggers GTP hydrolysis of the target Ras
protein as compared to in the absence of the compound is indicated to be a
candidate compound for the prevention or treatment of cancer.

65. The method of Claim 64, wherein the host cell is a tumor cell line.

66. A method for identifying a compound for preventing or treating cancer,

comprising identifying compound that triggers GTP hydrolysis in a cell expressing a target
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mutated Ras protein, but not in a cell expressing a wild-type Ras protein, wherein the target
mutated Ras protein comprises a mutation at position 76 relative to a wild-type Ras protein.

67.  The method of any one of Claims 60 to 66, wherein the putative regulatory

compound is selected from the group consisting of: an aptamer, an siRNA molecule, an

5 antisense nucleic acid molecule, a ribozyme, an antibody or antigen binding fragment

thereof, a conformational antagonist, and a small molecule inhibitor.



