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GNAQ MUTATI ONS | N MELANOVA CROSS- REFERENCE TO RELATED

APPLI CATI ONS [0001] This application clains benefit of
wWOR2@8/098208/1 si onal application no. 60/ 900, 479; PCT/E82008/053484

February 8, 2007, the disclosure of which is hereby

i ncorporated by reference. STATEMENT AS TO RI GHTS TO

| NVENTI ONS MADE UNDER FEDERALLY SPONSORED RESEARCH OR

DEVELOPMENT [ 0002] This invention was made with

Gover nment support under grant no. PO CA 025874-25-Al

awarded by the National Institutes of Health. The

Gover nment  h&sNAQ MUTATIENS INNVEEELANOMENt i on.

BACKGROUND OF THE | NVENTI ON [ 0003] The current nodel

of mel anoma formation is that nelanocytes progress

froma nor (mbsswmk'maﬂmo ﬁEEAEEID)&P&EIUJmIbN’Si ng
mut ations in mel angna lgenes See

0991 (Hlmtharl%@%l@ﬁ beneHt g %cﬂr%%%‘a@%‘i@%n 11%?%{900 ho. fiea

Fd¥RlaANO B0 818 dAtlbsife SRAUhANRIEH iNcordkatddl ByfttMrece. _
pre-existing nevus or nole. Nevi possess nmutations in

known nel anona genes and are therefore a risk factor

for dewsAGBEMENTERS TORIGHTSE®) INVENTIORSINLADK UNDER , et

al, (20 . (D 19-20: r t al

(2004 SEDFRBLLY SPRRIsnEd Resescrf Or S BorN 2
[00@2X) 0 3DhiNatentidrewas rialn 6th GByEhmbh Yufpéf) unde® @R noTPE CA

j OrJ h mas  an anoc tlc nev ave

OB RLREL A A e P RS Wi DR St baghitn
ridRABthiGntdnfion.or HRAS genes. Furthernore, recent

studi es have denonstrated that meal nonas fall into

genetically distinct groups having marked differences
in the frequencpAGKGmBRRMD@aﬁéﬁﬂmBHMEyONCtivation

t
088, 555 Eorimis ot i pBAoH i ek ook oma
nq‘nmairto mhgtamt(syateeb;/ aa.cltrﬂmlamng h&ltat:lan o kehamelplomagsnaf StehMeier, F.,

d bi ol thhet  from cut aneous
et ay l%‘l 9@% Frogﬂers n é&o %cc:z necrel%ll? 1:%|8§ ég)l ogl\gerllantolmg caI} %nse g}ontgrrllesously, or
wiBerp ptdeaxs;nmmeaus @lmold. ]I%Bpos@ammemlcm (18hr1087h niklandine genes and
int.rad Iano
S baRkeCF LR AR R RENTRI, L A IAGE. m 101, 00
NcanGer;ar 83@nt9-2(n Kaimae Rs er aha2804) dnlgivasg Dermoma/di 23 €Y):84223438; Chin,

LGN Scawer%ﬁa%vsao to large blue-gray patches

tné"conjUncti va and periorbital skin (nevus

[OP{{% ag'lg% mago ihgyp G S X%zaﬁ%%%ng?zoc&? ] deV1t I?agf)éeijvl\%hownato ll(lave

achllvﬁing nﬁltdnoﬁs(lgﬁleﬁ(ﬁﬁ:) Nm, Clad@s& HRA S @ﬂ&r rakthermore, recent
i t her, BRAF

st St Phon Rede Sk Ala bl o gy maned
diffbreices mirtafiremensy bhMatPHetiasipathwaradtiviebaneneCurtGe @ A ., er al.,
(2%§)y\?ﬁniagyl9 8 g} 3??(58)'5 1§§/|47 bne categon%r%?v%gl)melanoma arises from
melanocytes within the choroidal plexus of the eye and is biologically distinct from
cutancous melanoma by characteristic cytogenetic alterations. See, Horsman ef al. (1993)
Cancer 71(3):811. The other category are intradermal melanocytic proliferations, which can
be congenital or acquired, and present in diverse ways ranging from discrete bluish moles
(blue nevi) to large blue-gray patches affecting the conjunctiva and periorbital skin (nevus of
Ota), shoulders (nevus of Ito), and the lower back (Mongolain spot). See, Zembowicz, ef al.

(2004) Histopathology 45(5):433. These intradermal melanocytic proliferations do not



Der mat opat hol . 25(1): p . 21-7. Uveal nel anonmas
di spl ay MAP-ki nase activation (See, Zuidervaat et al.

W@ 208098288 i ti sh J. Cancer 92(1 1):2032) but typtTHE1098/053484
do not have nutations in BRAF, NRAS, or KIT. Although
uveal nelanoma is diagnosed in the United States at a
rate of 4.3-6 cases per mllion per year, a previous
study of 1250 Caucasi ans with uveal nelanoma found

conainyeithdr BRAR erfRAS tuwsgnsyint] thus bancarungpue oitiologdehenedompared

l.anocyt 0si S, e nder J.R tonal |
OB RE bran G 5o REE R it tior o IR RN
Daretrimpenoll Pi(Hap el fial Uvedll neahamonbs dsphydd A Bdmescaastvaioe 6ee,

| an ' t b ) hat ..nev f L
2RAETEE AR PHAET el Xpt 0BT b WIRGN DGR ol ilidhions in
BRAF 99veS. of Ki'heAlliosglompalphddnogh cadiaghest] ur ths Uoftedt Staestane rate

iL.Llo : t . . r
of o P e Dy M AN S BN S ORIy ARG
m@daramst fopaltantyl 17 p2knts094%) O:ith Stulgter oAl derma melhocy {03998k,
O el SO0 bbbl R O TR hpphens oA PRl
inghdermy] Belanoqytit agvpksmSed, uvish meRaemasdosike@Rd bethalfact that nevus
ofﬁ](?t% %%)ris cto(r;?OQ%&eal 1% ang a]a'ng %%an ﬁ%ﬁgp f?lfsoﬁip 8§tﬁf hutant s
ad "a nelanocytic phenotype with a sparsé cellular
higpwbiphdegtal Gatuas of it hedendsbnspalddnoeythes: bees endrtadigoccur
' i . . I
B e, BB Lepe LN T L. (RO AU D PRI 2 SR AD. o
alpl 8% iOngramebl e bnt95a | arge family of heterotrineric
proteins found in manmal s conposed of al pha (a), beta
[0005] Brederglaantarst-galsmiragrintss. scBeein et ideiiad ekl ddrk skin
. Physigl., ~Rey. ;8 : 59-12Q4. '
o, 00 KRB R Pt MO P8 pofs Smad
thest inmidngsthiad A mefangdyos pieobty pasich Clpatst cadluphpohferdpbmaf inigadermal

oSS T R T80 ey

intChaboteacd tsvlamiton of G aq pronotes the survival of
nel anocytes in the derms. See, Van Raansdonk, C. D.,
[0806] alG pl(o%ﬁﬁ 4ép|;esa_ﬂ1 laSargSfamain sf I?eleﬁidﬁﬁm%\ﬁd froteine fahs ﬁlﬁﬂ;ﬁﬁﬂlﬂﬂ
in mce that hyperactivity of G .aq _jncreases the
CHIRERT BPAHE FRBEDHSE Sm PR MR S SpanEsPEgek. N A. 0. 5.
069 rp@}ﬁﬂ.@eelvmsu%q 162 1I0US G, RQIE of z{‘%ri%%%'f 0% Al bunits that
mtotic rate. See, Van Raansdonk, C. D., et a/.,
m¢Qgohe stigdrgip) oGhosthohrashp trongh gisibendigtand hshiglysinofGald-

. . q L on. i .
Ség{]MEQkB}e FRUSE, E{g@?}l Scﬂ%&q&{lggﬁmﬁ; -1 691 ItVMa% reIN %Weothesmed

terinig epi dermal ‘pignentati or exanpl e,
th@agsikibn efi{éto@peg®tct Ghersutvaial dimsclaoeytesomic demed Sea Voo

h ractiye han constjtutive because th do
RABERR G oo TS BOER BRURH M b B BB LB T
hypadctivetiral G-odg peadearthe nipdiar & niddmoblad) imgat(de melanocytes,

RS RRARLSul ERSTL B B R P .

al., (2004).

[0007] Germline hypermorphic mutations in Gaq in mice cause dermal hyperpigmentation,

k10 mutations

without altering epidermal pigmentation. For example, the Gnag™* and Gnag”
are considered to be hyperactive, rather than constitutive because they do not occur in amino

acids essential for GTPase activity and remain dependent upon a functioning G protein
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t he Gnhagskl and Gnha skl mce do not devel op tunors.
See, Van Raansdonk, CD., et al (2004). However,
Whb@ekyae8 t he GTPase activity through the subsPECT/US10081053484
of critical amno acids can result in constitutive
activation. See, Markby, D.W, et al. (1993). For
exanple, a nutation of Q27 in Gas (Ghas) causes
constitutive activity in human pituitary tunors. See,
coupladitoghe EhdAth,eliIeB adeeptérl S8V ahiRhameloB4 (18236} : (BYR).68@ably,

% 9k I d‘%‘l% 4§ Sot%%ve‘?%t&%{lﬂsySeee’ég{meﬁ%im@goe ﬁD et al

teln co recept or anocy
(2let) thwcwaIbldql}lpg tlp |(1j|"?amaatwltynhraugll thasuhgituteh af odicl amino

ac, ?%éSuitggg?sgg 1ve'__au ¥t18frl rl\rg’oereeﬁar?{) If%p%?’c)l Ql?%) E%"r%%mple a

mgtatisitdf QIR T inded sy Gaasd) k:alses@omqlmtwamﬂvmy meghaimih piBIIBryaehbis. See,

Lfe ?\tgv'f?@% Voulh PR ”“Eigé“z§h'wﬂ/l Gl

I 4687 46 0009 mut at i
lﬂﬁfgﬁ e PRI S b B B e Sttt B mEl B - i
mélanal s ha-ﬂél b&h aetnat hy(pﬂrpig&ledﬁﬁd}fdnb &flgd Melildeytanges. See,

A N el e IR Py o At

coSﬁ&muMy’TicﬂK/ﬂ-Gﬁﬁq tainsfbﬁﬁkﬂll\) [HBI3 dellCan€ sthymi® huBohieSm8Buce Tlikors
s o e B s Se b g g &%2@%26’5%@%1 231059% oo

sense supsti nmutati o 1075 G to esultl
[0%95[ (Sftﬁﬁ%?t\?aff} {?’é“qalﬁ? Prsn éeé’P’aedg%i &?%’P% PisESbR a( Iy SamP
ThiORuRtiéSis B&clitRdehihd Gadgbalhstitite CYi3bBilc COSHHRLY ButaiBns In Cancer

BIEERTLT Gin(y s bt rersimioant o LhS

Chreed] 3333 33aMhe mafatish@nditHe OV oy 1 stzbaa) dagtibadah €OSSHC sample

sub ul ti fr nmut at i ons
idpgi %‘iﬁiéa“? ea‘fa“l?g(%’@ih?ﬁr)i WRINPSAET 1 g{t%tl é%&ﬁauogr(]ém GtoA)
reﬁﬂtﬁfgﬁﬁlb coRer@lva ﬁﬁiﬁly)tabld sRORLAS(VE918. Ohere B ho eacheng that the

as nevi .of mal | gnant are e
VR e B iRt ek g LR D Tt s lestigh il
acBvi., et al., (2001) Am J. Surg. Pathol. 25(3):3

16- 323); uveal and certai n cutaneous nel anonmas, e.g.,

[00FU]t I3 ik G IIE ksHAQUBIn Qhirt, THR HIRNNTBR !h@trﬂcﬁ'\kaltda Gohﬁlibumts
i s damaged by chronic sun exposure D nel anonm)

TRy ERHTOTUNNAIONS OFGTI4Ee B NVERIProrhat emlitz_t]mvmeacewer @pg, are

prbdaNER He%ﬁo@ﬁ@ﬂéoﬁfa&ﬁ@ h Qﬁj@ n&fl sqg; RaEiRG0R:; fﬁﬁi BluePevi, a
nevus cell 'in a biological sanple. The netho

ragedhsrat %lm@p%msmgﬁoaha blug 11%% P erg CxBEGSTR e fit (a@qla)ﬁml f

Siko PR A89316338).Rivel A &Rhin SRARLE HQRRNIaS e 1dnfiSo maligna
suspected nel anoma cell or nevus cell froma patient.

melagom,eq i§lagomaseon; tethtiipFrnseel Bydrdeonitesth gepe sy (CSD

mélet@&y i ng nel anoma, e.g., uveal,

BRIEF SUMMARY OF THE INVENTION
[0011] The current invention provides methods of detecting a melanoma or nevus cell in a
biological sample. The methods comprise detecting an activating sequence mutation in a
Gnag gene in a biological sample comprising the suspected melanoma cell or nevus cell from
a patient. For example, the invention provides methods of detecting melanoma, e.g., uveal,

malignant blue nevi, or CSD melanoma (including lentigo maligna melanoma), by detecting
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mal i gnant bl ue nevi, or CSD nel anoma (i ncl uding

l entigo maligna nelanoma), by detectingthe presence of
wa@2008098200n in a Ghaq gene or product encoded PYT/UR08/053484

gene; or by detecting overexpression of Graq. The

met hods can be used for diagnostic and prognostic

i ndi cations and, for identifying nelanonma patients

that are responsive, or likely to be responseive, to
thy presenosoftamaadtive mt a Cher gpé eprodaciencodd by fhk gene: or by detecting

| ofr. h [

ox%f%ﬁgg ﬂ)n otf%ha oTr%n%[h%Hgs %iil'?g a%td f(gr% %s’uéj %’H;psfég %g{pmdlcatlons
andpfor tdmtttfylsg mﬂaeommeﬂtm that aad IsspOpmw pdéslyrtebhwemngiive, to

Va:ﬁr ﬁsattea Y F@ér@@g pa gl %ﬁhﬁ%&%)nﬁgsnbﬂbéép%sltﬁ]ag ta?%egc?c%%lstream
signabiied compbaamonaich pehrptgmdirtasyl uwdalbntensu ghe ioven@Salpepravidesa,
BT 8800l Ry A, SRR 001 Ry MU
a melpEmocy i © uwebp«tlas)man malgnpitdluogiaal or§§ﬁpheéanoe1agansma from

o | e, conprising nelanonma cells froma
aﬁﬁﬂa{‘onlﬁaﬁ%g&gg patl ent that has, or is suspected of

[OH?Z ugﬁlgsérﬁ?e 1{1vetngc?ri nprosflge a met o 0%8 I"ulns rr}lglaﬁic%t é: neonl%;m ma
blplpgsa Rimple eteh@ shin ok qg| saraple,mmphsng mkiarommelﬂsrfeonpa psenceg..

%atler%r%ha?ﬁatls (%/ra}g suﬂ%ic{rg atvmg rﬁgel%ncgf]naqthe mIeJ[hoa1 'ccﬁg&ns%{a% detfectltng a
sequencrinmiingof %h@mnmdl:anmayot nayi w@e plessmmnitise @olugierd bample,
wiELRRR g?efsen%e 0F %@t‘?v%n Db 488 Mlndllile &%f(éeé}?segc%%?ge

I nauce Fom chronic sun exposur% e.g., a I'g0
mciaﬂdcgtnalenﬁhsam dmagmoemtpdmensgnbermchnocsiiqgeoplasmismewedsd ,
mglarg)ma % 1a19&1@aq¥1at%1%% OH ?ﬁ/ﬁ' Eavnl ndaglta?e 1F1d &o f}gﬂl Qﬁrnﬁﬂs, sun { he

nocy T neopl asm na a 1€
expeduan egag lelmgmsaignarmlelanmmpr nodehoara amhanma:vus e.g., malignant
blﬁ IPe%uJ Iﬁ tr chho 81%1%{1@ gthgg lglglo%gl?b' neg?l?ts@ll) th}ag’et Ancacgl? iegpg(?%'s
noma ari sing in congeni tal nevu
md@tcmat asasal meﬂanomhenodldmbmﬂannmm@perﬁhé smaqngmtlatqrr@n i's
EPEPERL e 8 PR e 12, S NS S DB,
emledngntsathp Gueq netglin lwmdhatne wfe owustsu@ dyarhic novve, nepus o Ota,
biﬁﬁ)‘?c Pﬁﬂé@ev{% %.Eé&yé%csﬁ REFA: bl HLRY %Ooffde%ew{ QT %td%%focnsuc
di ment S, evis can be a ‘congeni tal nevus,
hajmgpmpen @bkuanwmgwnbmmgpecilﬁn dzemsise babirrmhodmenth ehe nevus can
be Jog etn ek} Fvci}se a%gg%h&%ﬁngﬁévﬁg tlh chm(% Ql?bo[afn%‘?lgntgﬁg d&gcting step
ceo tati ina nuclelc aci e.g.,
con@Nﬁt:Sdptqulgdm m:esam or dbsertey pf e @hagenigdinnentlcicuhe.g.

R eo‘}g &%&bﬁﬁs 1&&% eﬁl%o&ﬂle@tmhéhbde&glﬁdzngsﬁpg ﬁcﬁﬁﬂr sO5h
angfiligication paotiat sush aulRCR PCRERCH. lyéfﬁzahsémld@atlO(Heorglectmphoretlc
n&ﬁfct f%lrsta Jum?@é% N theR bPSJubiae) 10&1%)0511“&5 rERBOEL IR bR

the detecting step conprises ing t e mutation in
degec@reasicponipasen detectigs the mpdaiion impGrdqerdten.ad 2. gficagmg the level of

t h [
RGO EAPE S s B 42,0l RO X s

usg ofientihedgt(behervegechpnisinong/ior dieiepiraistio Pt SPPMoNE:- 4.
W%WBIQ'{) ) 91%01(11@ eMbodiments the Gnag mutation is GIn209 to Leu (CAA to CTA or

CAA to TTA), while in other embodiments, the Gnaq mutation is GIn209 to Pro (CAA to
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western blot). In some enbodi nents the Gnag nutation

is @n209 to Leu (CAAto CTAor CAAto TTA), while in
wo@eienIeohodi nents, the Gnaq nutation is G n20BCT/USINLI053484

(CAA toCCA). In sone enbodinents the Gnaq nutation is

G@n 209 to Arg (CAAto CA). In still other

enbodi nents the Ghnag nutation is G n 209 to Tyr (CAA

to TAT). [0013] Typically, the detecting step

Ccodhn isme@EﬁEMntsmlgp (Ging nprratioe pddn 309 @mbsefCaA of CGA). In still
Otﬁe%%Hl%QCgI%e Hng mutntloa}l %%09T$“r (biAO[{) .aChI eved,

ana g a nuc el c aCI Sarrp omthe

[Om\ﬁ olgrl a1 ALy ﬁmfrggte%m-rgg ﬁgr}lljpgrhg c?et 1.C ngotg% %I sneélc(:]e (%1‘ Asence of a
seqmneer metamo“nams@mcpt Togis ofteﬂ?éml@qpvad[ e. gallsy aimelygleglamm@el&dm
ofF b5 RELECEER TheBe Raseh L DR B
DHIassemple canf betdb&urmil frami rONTEse (BIalIEcb[ﬁloln@éRNIAf 0181211;1 beEg@lomlcﬂyNA
Orﬁre:nfq ﬁe gtg%tfc])pl %teé %or%ietectmigl ¢ mquts%%)lg ]:c::c:)tglgnsgsu ¢l aFf‘n :i];lalg %on {eaglon )fhe
prpsehcwmr sbsence Pf thbasllaupﬁ)s()ihd])e idﬂntﬁ"mltﬁ? &@quunm&tasalydlm the

arrépl&e&’ %%c c? npbvy metﬁ'oc{s th%fnerrrllpl 1e?enstge<§1 1C ohgmilucleof) cﬁe rpgfr’rnae’rs or

prabemsl anorm on sun darmged ski n, or a malignant bl ue
nevus or netastasis. |In other enbodinments, the

[0D14)| dgis@nd enstattiplents] the biblgical spaple eftont Mpdtichrakat hay o1 is

su%é’leg é%glgfa érllqe a\évlgg e &? u?fe Xmegn%né:g d éneglflgr?l%] %r? Q}gldgr?l%ed skin, or

a molippaedtibiia nspetor malﬁsta;ﬁsy ﬂm O‘thér ehibodimaety,uls; bléilglaatl yzpmﬂeajs from a

el | ul bl.ue ne vus ue nevus W e

PHSRAFY g"}%a OriZSUgoTE H“%i‘ﬁglgv& TRt s%é%‘v?“%’“%b “ﬁr?SVs‘%ssa, neyus of

Oromgend dfdlo, mavn@hamypoa algejceD ehlehwmt: |angtypextmuu1{1r®(lh1:51]evus,

al-)lilr}e nelvﬂgl V%lt rlle%p %stlsc% I%r vi de%l enevus Q[Elo ecific diagnqsi
Progressi-on UL ACa° patt entes b Std%(fé

conpanitalpyevdsosr atcree;albdﬁetrettmgﬁevmhe rrel anoma arising froma
mutation in Graq. The nethod conprises detecting a

[og]ﬁ;n Jhe ii@eigmlanu _@’ﬁﬁlrde@i méthbdd ?fﬂitﬁl\/tbn@ [Boditksiah bﬂlﬂelhﬁbmﬁ ina

. t.
o ) o p DRk R SRR o 1k P e st Bt i Cince
Themktieoalt don@rif déthﬁng) 37:1::%@? 1§sherrﬁﬁfb?gt?‘eeltsmatlh§a halnangrﬁm Snaq
inr ot el AR sn g e s e Rt Bl b S e e B 2L

mittti@tis ddichtiveaf (Ba papicgeesposscpetht dicrapd. by detecting the
mutation in a nucleic acid fromthe biol ogical sanple.

[0016] OtIh e5mEHidinteRR! Honifolify PoOGEsRHDF MBlafidmd i@ pﬁiﬁlnﬂﬂﬂé'f@-the

rising froma nutatlogvln Gnagls dg{) itedl % o
MERRAMAAY TR GOR AR PrbE P 5P ERTOTTMRY PeeiT s Ggiresgfion ina
nBRIGAcR]. frdnfths deﬂbg&mb@ﬁblﬁeni c&herteiﬁsocbmaitg gicpadgr&aombRhd S

fromeye or. skin. éher i.ments, the biol ogi.cal

melanaataaTisigs frP‘i‘)‘r‘ﬁI‘W%‘é’H - “(983 in' by Qyafuating fy (g protein
predead 16l the®iol d@dAEsample. In some embodlments, the biological sample is from eye or

skin. In other embodiments, the biological sample is from blood, lymph node, liver, adrenal

gland, or bone.

[0017] Typically, in monitoring melanoma progression in accordance with the invention,
the presence of a reduced number of cells having a Gnag mutation in the biological sample

taken from a patient after treatment with an agent as compared to the number of cells having
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[0017] Typically, in nonitoring nmelanoma progression
i n accordance with the invention, the presence of a
w0 esoestosunber of cells having a Ghaq nut ati oPCT/HS100&053484
bi ol ogi cal sanple taken froma patient after treatnent
with an agent as conpared to the nunber of cells
havi nga Ghrag nutation in a biol ogical sanple taken
fromthe patient before being exposure to the
a Gnganutgon imgkintogicd sampli Gt fram gf patigpokifore being exposure to the
0 I n
g R Fgle P S ol B SR B (PREPhamin?
ica l.e c J.om an urce |
ol el 8 iop ARG GPRaBie LB ROHD SSch MbiiEep B o
arnmblammahedﬁﬂy that 1§'l§us§qctetllmécdntanhngﬂ>rtmdry sarmhseanc arladpema cells
Tﬁl{si,%ﬂé bslologlcal sarg%é cancor %rom sﬁm & ggla(clra sfgm slk glg\r/]m%ngg?agv from
chmjmalexpmnrrb,reaneg ulvdfa mtlanhommmsmbﬂaim i;racmnd
e L T R A S e
vmmamugmm in smrmetnbodlmgntp fogxasge omaofitomed @pgesion bfimelanoma,
the 1s fT, argll accessq%ll1 tYSSLlaCCS(I:,lCSSIbPO tissue such as
%Foc?aE fﬁlﬁlﬁf ' ano eraspect,” The invention
vides a net let er m ni
8L aheme e Breclotls oS B’ipvﬂd%scae‘g?}%fge?ﬂ%?%vﬁ%ﬁ%ﬁ
mélakvinki fasient Be cadidavd foyrediviag ﬁﬂle&pﬂaﬂhﬁﬂ ihhibied thd@¥ivighi sfacid y
or by inhibiting rotein that is activated by Ga.

subprdt. REChGEF MDY “élég‘tl%ﬁ’e% PPIRInAhH & aphEidy Gonelhsdrctivdma

cdafphib db@MEnAL wRsthér R thé)ghomdlcaild Hale dnhcfN@fe miftish in Grag.
determination is perforned in _accordance with the

Tla%@eéee@rnaﬂomlépﬁéfa@efh@ﬁwmef Wy 8¢ fictecher BElPdgiesFribedferein.

A&%Fcﬁrfgw i d%fe@c[hg%@ﬁ cHOITRPHSEIERERChE RAGtatid}in MHNA TR [ 7
protein. In some enbodi ments, the

prafétneéli Wg@'egtbéﬁmé%tﬁ thesifictingestapepr A foiesting s afresacpef 2

GRaq@agtiolt AlcRit dclll BmPléHof the ABlasbnSATRERs [WIRMat M ther
mel anoma. or nevus, whereas in other enmbodi ments, the

erehofenisne ditesng S is GRIN [BPB0 SVRPlS HApRendqng it neoplasm. The
nmt@aﬂcsmhple cﬁﬁ&mm m Dﬂmee g] Ugh&hz 1CA 6r SRR hRICAS RAA
RNA or or cDNA made from RNA
frerp Hﬁml?éw%lp am&swusemﬂé oﬁﬁ% Hicslaiiping stepremmpyisey ggmplification
re8@bL GLENE PERER ROFGR | ses an anplification reaction,
such as PCR or RT-PCR. [0020] In sone enbodinents, the
[Ofmi(]:sflﬁ’ Bnd SniRddKaAl th@ﬁlelaﬁ‘&ﬁ@is a ﬁvéiﬁﬂnblgrﬁﬁ{ht a %Hg%aﬁ‘t%\l’dé%evus
D nel anoma, e.g., a lentigo nmaligna, an acral
2 GBI Aisbema. & Smadesar mAksnarsferal HelpRamsnmugnsal gnelanoma,
mSHREk bicd BperfRfIgpLAde: MBhaREME. [0021] In another
aspect, the invention provides a nethod of inhibiting
[0851§Wh a@dﬁ%’ e R A infvéfn@ﬁ bR0ided H&H&Jﬁof@ﬁhlﬁ'ﬂ?ﬁgag?&% @bl S
arising froma sonmatic nutation in Graq, the nethod
prelifeysripsofgvusdringlageres ¢eHgarssing {epe) asonwyomutation MKaagGihy
m@tﬁ&ﬁ&)%h%g EARnRErE: Ponaq@nBBRid. TR €fllaRagRiAE Ehn%% eg,a
edel fosine; a protine kinase C inhibitor, or the
sngqlla@glqygboquph@s qglg]éqsggwrotme kinase C inhibitor, or the staurosporine analogue

CPG41251; an antibody; a peptide; or a nucleic acid. Typically, the nevi or melanoma cells
are from e.g., uveal melanoma, CSD melanoma, e.g., lentigo maligna melanoma, an acral
lentiginous melanoma, mucosal melanoma, nodular melanoma, superficial spreading

melanoma, desmoplastic melanoma, metastatic melanoma, or a melanoma arising in a nevus,
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CPA4125 1; an antibody; a peptide; or a nucleic acid.
Typically, the nevi or nelanonma cells are frome.g.,
W@ ®al9sres anoma, CSD nel anoma, e.g., |entigo nedT/gsz08/053484

nmel anoma, an acral |entiginous nelanoma, nucosal

mel anoma, nodul ar nel anoma, superficial spreading

nmel anonma, desnopl astic nel anoma, netastatic nel anonma,

or a nelanoma arising in a nevus,e.g., arising froma
e.pl arsing érpusa Hlee meshs (gmahgnabl bie: meewa)isych ssie hevas o0 trenggusaff
DR b OO Pl A BUELERL v
Wmlemwsacthtcmam@lttnmm r bt nevub amtbeut epraific diaghase, mewgst cellular blue

I £ i e rent [ | ul .
nevus\t/ Elgllégn]eﬁagglﬁlé {:éél% g%ﬁggggrf S%rr?a ac%ﬁéenﬁzgrnexgug *y%e%#) g?rlel&gtmg
nayongeni tal nevus or a deep penetrating nevus. [0022]

The invention al so provides a nethod of determn ning
[Oﬂm rihs Fmveiﬁtianab;g lpewklieQMmemocaoﬂdemusinmg tle rivke bfyprograssioh kbéa
ne%s to ame?ann;%r It? | r]eqch dde go?n%%mn detec n t esreeg]ecr:lg c():)rr %ggeeor}a sequence

a sequence fon in ogl cal
met@anngl ie aﬁn@qrgdnh & nsvlogical \ahmﬂefmmtl’welemsewmc:m thefprdsénee of the
l’l’llqtlé'll'g:loal’ltISIOl’l 1cat1veo gc%gged I‘lekgff O I‘CSSIel’ia(S)fetge nev StO rr];elanoma In some

progression o The*hevus Ko mefan Fh°sore
enghid mebntyetht sequerhemsaqueia aeodmtea¢0|dmg Ghs 2@9 c:f(ﬁilaan lancodi ng

. 20 n _sone enbodi nent is a
etﬁoalemeﬁl%vtge nevus 1% a biuse nevus sueh as afne&;s Of eti;%lca\f %ﬁle BlfVl}il% an

atyyesall se,lluanblae lyquus; alblve ab‘hls Inarrodyismeharrewtuma, od a bluo eeviue without

spec,e HE & %%nogg I fs 1%(?@1{16 %Ilr{g ntOthe %ml? o 15%%{%% ‘M\}A{ %gfl)l% t{le %rﬁtein

c diagnosrs. h o Soms erbodi men
tha@sdneb@dfosdletgynceval uating the protein that is encoded
by the gene. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0023]
Fi gure Ia I c BRmBIdESCIH?@IﬁN @F)T}HHDEAMN@Sng t he

[085%] o%ure a- chpp $ Ss g?err]n HU[% Bl ohw.llnéﬁ% %ﬁiﬁé Cﬁj %ﬁg muéant
mﬂ\m@@wm@nmmmmgmuzmmemwcgmw 53"P a
GﬂXﬁEML%Ll S ancgf{oPa ¢ Plglepe@r% anOcﬁh%%ﬂﬁ/%é%%c%?%@p%elanocytes in

er "Wt ciency as
Qﬁu&m{depeaﬂerw elaamaws r:«smmfrabdmdfﬁmncﬂ wﬁbﬁAS%Wd b Qwetitting

anafé/rc,lf oFcof coc* num rpﬁ‘% %@omn})lo?the e n%enwaeilt sﬁc& sn}él%gg[Pgﬁﬁ%Tge of'the
ceHi giuth moﬁaemglch}ymbncdmal exleirpl ary data show ng t hat
GNAQQRRO9L i nduces MAP ki nase activation in human

[00Bd] arfagiyd Es2teproviddstdnGikd B4 SophRbat N Q8 CY tndsces MAP
. i d.l | i f

g R I PR TN o rUREEB U R4 DAl il Biiioress

inOkasue et @f ofpERYK; and unalindl li afier datid trdnblattion it [GNRQTT b totglared
t cel | - val . GNAQRRO9L

o YOG SR Gy S el i ol Bt Bkt iR HAg By per

cefl Epal best GNAQQB%(KEE Teetseddmtroln b2 93 sterltl@ sleoxpiigiasitasgd pERK but

not pg&Ttlea\%g in 2 xpressmgofqyg I;lggdedt(ﬁ\llg(?dﬂ()ﬁ compared to cells

transfected with GNAQWT or vector control. Cyclophilin B is shown as a loading control.

[0025] Figure 3a-3c shows siRNA mediated knock-down of GNAQ in uveal melanoma cell
line, Mel202. a, shows decreased levels of phospho-ERK in response to siRNA. b, shows a
decrease in cell number in response to GNAQ siRNA, and ¢, shows an increase in apoptosis

of the Mel202 cells compred to control cells in response to GNAQ siRNA.
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transfected with GNAQM or vector control. Cyclophilin
Bis shown as a |loading control. [0025] Figure 3a-3c

WG bwsoIRIRNA nedi at ed knock-down of GNAQ i n uvREI/US2008/053484
nmel anoma cell |ine, Mel202. a, shows decreased |evels
of phospho-ERK in response to si RNA. b, shows a
decrease in cell nunber in response to GNAQ si RNA, and
c, shows an increase in apoptosis of the Mel 202 cells
conpred to dEHRAIBED OHSICRIFTHONGIHEIHE ENVENTUAD

InSloNA; QETAI LED DESCRI PTI ON OF THE | NVENTI ON

Mitrodict i on [ 0026] The pr esent | nventl on provi des

[OEF():] olqlgare ¢ ?Iglgenl}lgg growdﬁsdm]e;tgor 5t rre%ga{ltis %ré lﬂgigfgng C 1n%caacer ells
fonﬁmgnosﬂ'd’n&es ankfiot ir@ining sclb@ased and n[va arte muep)tmm if lil%eed in part,

upon %16%\1/ %cr)\yeéy Qgﬁmrm?r}/el el %a Qn %Vlargsu&% TOm ac{lva?lng somattlc Enutatlons in

th’!?qat e. ,rrmsaﬂdns that rasultdis $ losy oraﬂec:reaeaswbﬂ hﬁT&yng@brcohyyzofm@
t h t buni t
B N e R e T

uve¥ealandRb.a08DEclafeth) (iRRluvang rlmmgcb maligne Infégmbrﬁi)t ﬂngtgnant blue

mal i a mall%ﬂ@ % mall ant éi%l nevus, n1 {)11
it E%’Ea v “So‘?e“&i taaf‘SYB’i" ERTE "ﬁ%%} {lular
nedtiy/ piu€ a¢vue aduratriatic Ibhiaﬁorﬁzeaﬁdﬁb,lueblleua Vﬁfhvlhtfspd’t&lbrdmfgﬁbﬁd ic

hamart oma and bl ue nevus wi thout specific diagnosis.

[0D£02G-0Gx e biphd NBuRd FAc StRLIRkdrotAhe KNG TRLIntAE proteins that

heterotrinmeric GIP-binding proteins that formtwo
fogu by wlgreusin yesichialse.-dbesidely ieprogisefelfy-dfupite suentisgg Gnag and

AT TR AR el by L Gl o o

famhiile nSdiags Sﬁtalmlzitipn n‘éphosﬁhehpm Cﬁmlsaltmg)m thof hypmrslm(ﬁl I pase

bl%ﬁggs)mosn%%q%’fgg} Sl I1n(§)e ?e tri %e (II%;S) fl}cgg % oerrc;lo(%Ad)
cad iscvoylhtg theoele st o(dam@)m frblﬁ:ﬁatraaﬁluiat stmageamehet dl’léopiazshﬂxalSEcudlfm
(E‘;I\{zileladl &ofJosz%ngi%rea aLum cyepend %::/S\lll%;q g 7 t 1 %&C(i? an act a{‘é

C um depe n
pmﬁeglrkaiasen@ (PH@) apdbeth IpﬁhwayDAﬁi manfead:intwthet mitggeo heivated protem

kl{l'cﬁe 'aVQIgFEb ascag'g Saee bl?% I?( e aer a‘/"a(éﬁoog%z ﬁﬁ%ﬁl %d53b£] 5903 Sato,

én acti va protein’ casca

MSee/., (QOrDidtn. RLy. (Phqrn@ﬂhkzpal(@@ﬁ@)l%/ Cell Biol.

20: 5392-5403; Sato, M etal, (2006) Ann. Rev. Pharm
[oﬁm}i Clhk predént iivdntdi8 Kave[dDORABTed Te aquiv @@ Mitutitioueint(ong, dave

i scovered that activa n Gna

hp SRSy HBate Shufion SRR b 50, e PRARt Redisgyyves of
maﬁnoanmneolﬂaﬁqspmelamﬂg ndvi smﬁumoabentlymslueﬁevﬁmleﬁmﬁayi gtypical
blﬁee r\lollel %%glfiﬁl cslpu(iad%gle ngY ;l% %Vl ‘6][[ %eurOév%]uc%gl% cirglgal iand blfue nevi
witledut spleaﬁc ﬂllagt@sm elnterestihglhe noethier mlhﬂom@wm beﬁhlpeewously

eC| fi c di a%lnos

i t
PRI TR s ErnS e ekt o BBR By el Scto
coppanctl outd losher @90 f&ad%rty@néyegamﬂBatsmcs Mn ekt U008\, Jwhi ch

Derlilngf % 25701 H’aﬁtzlbi% %cgva\{mg muta %orfas, é’.l EI t(ﬁle’I Eeteer%zy%ousgyomatlc
substitution mutations of Q209 in Gnag, are also present in a variety of melanomas, including
uveal melanoma, malignant blue nevus, CSD melanomas, and lentigo maligna melanoma, a

cutaneous melanoma that accounts for about 4-15% of cutaneous melanomas and tends to
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conpared with other nevi. See, Ariyanayagam Baksh,
S.M, et al, (2003) Am J. Dermatopathol. 25(1):21-27.
WO\G0BME20g nmut ati ons, e.g., the heterozygous, PEGDOB1008053484
substitution nutations of Q09 in Ghag, are al so
present in a variety of nelanomas, including uveal
nmel anoma, malignant bl ue nevus, CSD nel anonas, and
| enti go maligna nel anona, a cutaneous nel anona t hat
foat ooaldir sndivaduablvo wtn-epd SAsitds (wat Gmebu 0B Nm dlra s cand.
3(%)e§5@557 formin older individuals on sun-exposed sites
see lin L. (2003) Nat Rev. Cancer. 3(8):559- 570)

2 a Gna activ i on
b2 sl RIS VB D
owathbressmnaxf Gda@ndlep@hydme@polmpsmﬁ@mn@s THkussthes thaodisect
leverl]sia cgf n%%l gu téelcs aec1c§ aenﬁ/é)é golgpaeﬁgdel slélc(é:)uegce(s: cagngaéso be us dzd:%% g%tecﬁ ge/w e.g,
blee @V; swhuenmvf Otasmd Imcisomaudlls of de&trtbed barein meliacioGeaq is
OVcereX S8 descri bed herein in which Graq is

ove expressed [0030] In one aspect of the invention,

10hiT, J ot st Qb RESioR Gt dﬁ&ﬁfﬁ%ﬁ%@@&l%ﬁﬂs by

viged cbf\daﬁeétmg@maxqatlcl wutatafinGrdgahatatiyaes Gaad, asngefuhfbﬂherof af

For exanple,. it can be use al.one or..in
B R AR ol ST PR JEREPE A FOLE e B on e P et her
dl@bammmmdsmo alamset aélmoimaper aﬂfemt}@ﬂ offaclariomat inehe patient. It

a so, be used to
ootk Foad 4 SRR Siap e R b St A e gt
thélh@uamhat tBget Ghabteinabgdibspholifasd € aisotias dphasphotdnpasats of
or ot her downstream conponents of pathways
P peuated, (}y%ﬁ%ﬂq [0031] The detection of somatic
actlvatl ng mutations in Graq can also be used to

[OfHi 1 detRetiogpf ?W@a%watalgwta&ﬁam Gag SArksRbe ugegyto monitor
thE 4@BIORY & f a dRnd BV &latr®dnr. FWRExAMI, Welldel & -Chag a&Rity, e.2.. Go
activity, or an activity such as Cﬁgos phol i pase Cb t hat
acigityy eparagiyity soeh @@h@ﬁ@hc?lxpme;ﬁﬁ that ig dependaptivn (G asfivity, or the
nRCABO e LIS bRl e B REAHENG M IAL Al Bancer
ag, after an anti-cancer treatnment can be conpare
trqabmtnheanlbevempdm@ftoﬂe lpvgkbafere the ineriment A Addsercasa siethp tevelipé Gnag
I 0 | aps
ac 191\[}? igf ;Jho%l?o(ﬁ a(?sg t%x)ﬁgh IaQe 12(91 nlﬁ ﬁjggll}ﬂng o?}gll%ﬂ%rlr}raa cells that
hawe hiu&tedlﬁhiaq hufmrdlermatateetdn@m cHfch@ousttizatnenteat nent
indicates efficacious treatnent. [0032] The |evel of
[0(B121q e fldvel dt\ﬁnaapﬁb’nmty andoh abpage in thehﬁmrbundsfeellsdfavmgh k@mnatic

i 8 PR o By P B ST R BF P Bfiutar anc
mﬁial’[drnaahldrﬁijy oa mtith e blasaﬁadaplbg’rerstapgutmmeyﬁlérhby%Mowhgehev ed
del%%lo neglgf)tL da?a%gs%%ge h1 1.%{1 1C llyslfase al?r?%ao%lp O dge ShS cI)Tf%fl]e most

thase on TR dsed prognosi's,
efﬁtac@useéaenetnrt @M of m:hdaen wewtof epdriiada lotisictivigat dapiostic an

prasence oqeGlnaq Vi ew ( of a particular level activity or
iagriostie

[0033] Detection of cells having an activating mutation in Gnaq can be useful to monitor
the number or location of melanoma cells in a patient, for example, to monitor the

progression of the cancer over time.
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presence of a Grag nutation. [0033] Detection of cells
havi ng an activating nmutation in Graqg can be useful to

worewsnes208 he nunber or | ocati on of nel anoma cePCBHUBIV0$053484

patient, for exanple, to nonitor the progression of
the cancer over tinme.[0034] The presence of an
activating nutation in Graq can al so indicate
nmel anomas that are likely to be responsive to
(003 r dlfhe Lpteismcagfgmtasti\tahag mbtaigeh Grad eantals@alipate melanomas that
arAPlge?r%Ib@%s };Vh % &I%}X eﬂ{lé 2 t@lﬂlsaptaggrept}{utgn%%}nnftg& §dln% the
I'ng a PP anoc ogpflasm .g., uvea e,
lntf@nbm gep m&hd@n@%k aﬁttmt;ng m¢lh@nﬂmnemlw agev usal oglanoma,
leﬁggto%?g& Igglaﬁsoiﬁ‘la msciY:‘ghle;'nt%Q}I (Plevub 2 }ﬂg%gg sk11¥ hﬁl]i cl%%%c &4
dmgagmnhastan aenvgtlng ralrtatldnomlGeaq, bypadmimslkﬁm(g aﬁmdﬂtagnmbte«:gll e
s L-threo- d|

antlg%ciéesf ]%)eé){lgél,s]h mally Orejculg r1nhO 1tr%)resr sug sidl;, mﬂ clléﬂ rc?spﬂlmgo(sme (a@(C
specifie i‘nhibl‘_wﬁ pr @it smaitelecul@mhibitors and ndobdisacnd mHmtqs of Gnagq,

s as or downstre hway, I at ed by
pRATRRR R SRt PR R SE LR D S BT o
nedplaryzdai ge fdeitifich 8y piadsRBTEEr thf prasen@Qr mvaﬁﬂvmglg MiitAioh Ofing the

ugicggl thg rﬂet hods descri bed herein. [0035] The
mefpoas dpserbegihe

M acti vat i ng mutation in Gnag in nevi
of ten_indi cates nevi, e. ventional, types of blue

[O3R}; h dreasgs ol agyvgling ﬁa&aﬁ%lg fd IngR oftgR IBICRlET YL F-&8n

conGenfiBhaR BPEFo bR Gevi Ahdgvy of Gra AR U af FikPoPpri@tdsPito G@noma.
be eval uated _for the presence of_ an activat]jng

AsrgEEo A NESF g mAHRINTHE EHOUS RN b Rises 9 an Qctivating

mbefidnnistnk @RS Bdscriteg htemm " Grag” refers to the the
al pha subunit of a guani ne nucl eotide binding protein

DéfaidpsRt €l n) . The term enconpasses nucl eic acid and
pol ypepti de pol ynorphic variants, alleles, nmutants,

[Oﬁﬂq fﬂl@%”@ﬁa&fref@ &fhe Y %ﬁ‘)h§ SHSNEEudife Miebtﬂ%%g
inthe art. Exenplary human Ghaq sequences are

prafg i (Gamptein) e ﬁem@cmwwbl@é@%ﬁ eyl oTzPliy
vadriBts, NEBLs, BdEh€ okl ‘fl[%grgéﬁsa& @ﬁl@% (S Isé?ﬁ@ﬂc@@ar@ RAVERFSin ﬁ‘l@ ‘Art

accessi on nunber (po ypepti de sequence
Exprwlaseljmen (oanmaoonerrze pailgoyidgdhe s rapyenmnpeoNM

inQIk FOEIRERE Ve WHGDRO Iy B0t RIS JURBRS) anﬁ'ﬂ@ce%&ﬁrﬂahﬁérﬁ\m 002063 .2
pol ypepti de sequence is shown in SE % D NO 2. [0037] A

(polgprpgdeiegesiadnt hawsnegrentiM_a& 005 sdrqvifled ApSEQ HP Bk | yfan
exfembﬁr}a&eﬂebmtsé@enc@ efrpy &eh@la@y JORIBRRIE ¥ddubn R RARRS M SEQ ID

conprising nel anoma cells that 'have a defect (also
NPeferred to as a "nutation”) in Gnag that actlvates
e., has an "activating" nutation, in

(0GB s | G et Rslony TS e pHvAn oot pidbie Apfiation rfers (o
m%&&ﬁ&ﬁopl%@cdnﬁfﬁgﬁg R1aRorh PSAs B4t IKECE BASE (a(l)sfo 1@lied to as a
"mutation") in Gnagq that activates Gnag, i.e., has an "activating" mutation, in comparison to
melanocytes that do not have the mutation, and leads to a loss or decrease of GTP
hydrolyzing activity of the mutant G-o subunit. The defect in Gnaq can involve a mutation,
e.g., a substitution mutation, that results in constitutive activity of the protein. The "Gnag-
dependent melanoma cells" may have one or more of such mutations, e.g, the cells may have
somatic substitution mutation involving Q209. A "Gnag-dependent melanoma" of the

present invention can arise, e.g., from sun exposed skin sites, a nevus (€.g., a blue nevus) or

10
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hydrol yzing activity of the nutant G a subunit. The
defect in Graq can involve a nutation, e.g., a
WG aIs0Y8208 | on nutation, that results in constiPCE/USM08/053484
activity of the protein. The "Gragdependent nel anoma
cells" may have one or nore of such nutations, e.g,
the cells may have somatic substitution nutation
i nvol ving Q09. A "Ghag-dependent nel anoma" of the
thpexedegt the pveant A donaadvpardegenclapoga’, mdyr asm hsvnmetaians @cenes

[ a nevus (e.g., a bl ue nevus) orthe eye
ﬂ?‘h‘ﬂ&n% %ﬁe uvea). A’ Gwaq dependent mel anorm may aI so

[09?8:( te teacl:t I!It?}?' of {hls gfhc hrgl.rmetl?,noima Tefe sn t8 q?anplln? 8ccurr{n§ on
theraér&hmrr’aeaong ki ofmye pmhnst drreolnmr unddrithchmay. | Agubsdktiofiacsdl t he
,,solgs or un r the nails. A subset of acral

l’l’la omas are acral-lenfiginou ano as
HelAnofas arentgcra I'gi nous mel anomas” [0039] The

cos,al I anonma” fe o tunmors aris on
l"hﬁﬁos@ﬁ B et ERTE RS TReh oSl Bfufhess
"odw hianaimniah &t used lhe$@1$1$fr1ie(lmibin|§l cha)Bes Tt thk aye. MA@ mQn@inoma”

g S S Rk e LRt e mtnom
thétrariSe® on ¢ cotj@ndCion jwhile tuwéal, maldhiome™ fefiverala nivinaing oiche

refer nel anona of the pignmented tract of the eye
plgmfrgﬁff Qf%ﬁ?yﬁel anoma" as used herein refers to

| an ar|5|n,gfro skin with chronic.s
[Ogg ggB W%%\'%W&hﬁfer%@ nyseg™H %‘?S&g#n%gﬂ ‘§1ﬂ% grronic
suﬂﬁlhcﬂlﬁéﬂ‘(ﬁmagd ShYNESTOMLISKIN" e §B@hdrcit I?e"f@f@ td}n@kh’d)rﬂal’aﬂsiﬁg?ﬂom

SGPORRG! s b TP s T S astoF RetS By RgDy AR NCSD!

grmflpz iOGHE QRtabt HPlicALicH B 8ise@bn HidrdyCopd @wﬂﬁmancﬁfofa&me@e or

abls%e H%F%E%isggragl?sﬁés%sc{f t Idlfsrngg ?l]téli?e}.lréCgl% 5 S T oﬁgjsallq)%t afew

ca&Ssnehines aé&bdlhecb\hiﬂocfhrdmcssmﬂ -11I1d’1hd¢diCcadlagh?(I@S@$ ocﬁcﬁﬁﬁh) th@ xediind
dli;tglthe f.ace and dj st al t ﬁmtles s

CUPTRECS Yo B ?ﬁ‘&]‘? A& R f°§ fs: ?‘W&?éﬁelamm“
tyffEJtlEzrtﬁmiSn irnylpidaal; blylelanmﬂo yeds bﬁ@b \eind triadrSscopictely, Hah@sm 50

and roscopi cal have an .
iR s AN R ARl atfingt i3 Rh aitgfpiper than
nea1rs1(rJI meﬁoas?]ﬁembwnyas ik ttcsttldvahmgfoptrl]ﬂa apiderasd \flth ﬂaﬂ effacement

iti these a s. tend ave.an atrophic
o kv SRS TEhEE SRR AR 4t ol TFulle FHAERES R
coauhzs aiklandmds lieat @&Bnnﬁsamaféamuh&hﬂoemtsurgmdmﬂ dghdze (NCSD)
cont

o R DRl 20w ] ST R R b AR G NCsD
mdﬁniinn’lfqas Qagloh]h}eshbwmn kntaeyd dgoihalxio niabneaixih W\al‘dﬂrneMOQIidﬂg hlrelasranged
o<ty Y SRBET wil A iR s IRt P recet i Yosea
Maityeofalie OS2 chesom@ sitesupafitigdrspichdimn wabiohasy units and

di spl ay consi derabl e upward scatter (pagetoid spread).
[obdnYy @rodih@nMNiRRdmmagoisasind &s IsupghidSD @bre gRaRAUMNGSD 2.
Thréeslcc;argsp aqea obtained by determining the degree of solar elastosis on hematoxylin-and-
cosin (H&E) stained sections of normal skin surrounding the melanomas at 100-200x
magnification using the following system (Landi ef al., Science 2006), examples of which are

provided in Figure 1:
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[0041] Chronic sun-induced danmage is defined as having
a CSD score greater than CSD 2 . The scores are

W@DRa0alys2o8 by determ ning the degree of sol ar ePEFUSNG053484

on henmat oxyl i n-andeosin (H&E) stai ned sections of
normal skin surroundi ng the nmel anomas at 100- 200x
magni fication using the foll ow ng system (Landi et at,
Sci ence 2006), exanples of which are provided in
Fi gur@D10:@Bon@ of chigsteniderso€SBI0ashetelastofic hlersdisc@BiblQanly at
tic fibers discernible only at 200«

ﬂhg %ﬁg%gg%?on CSD 1: scattered elastotic fibers |ying

as i (e derdtkred pliastgtic fitets lasg usdhieldsyl ubet vt enbusdld, beferen

co\?\lﬁ%gﬁgl?dlis 7 oy clatssﬁér%‘\%r%rléﬁlge%&é indeh€ Wlﬂg,ﬁﬁ% tltle elisg)gliﬂ gg%@ were

he & as were sca
scgieely pedaetly @8@@1 . densely scattered el ast otic fibers

di str ]

i ndi le’%% l%lgns ?t'gliiﬁgﬂ tl)t&lc asgﬁlﬂsiljﬂ)% o l}e%&tﬂﬁl dﬂm%ushels rather
tharnlddwalvel_Lmtmffhtb‘tré’,chalsiﬁelvmselsqdrtesén:tate ﬂmubusm:lasﬂb@mre@ent but
el%ﬁi‘éfﬁ%m@ hﬁ&%@?‘&segdl%uél ﬂgllts\étJ %ﬂllln H' TR P @1‘3&%?%&&%

e "+ assitler was a ger aggregates o
whudirgdrsiggrogates df bishiels forregke butiprgerying thewuiling ef ipdividual bushels
~ [ ead of form ng anorphous
mgga%oo\sfk%ﬁlgé%%&g‘%ssdehgﬁ%hous deposits of bl ue-gray

mat er@¥! 3:winptphpwskepdsithefrbltce gy materidl withdesit ﬁbefrdﬁxaire =" only

d "

Ao AIORHANR “PRAE i e omb B of AR ekl

mysed herein, the term"determining that the nel anoma
[084 SeAstsé’d‘ﬂerén $ilel tEm'- %htgrmmlﬂg 'Elﬁjn th§ e Anorf A6 %'om“‘\é%ﬁle eg.,
conj unctiva, or skin having”chronic sun-induced

acghl, ﬁlagenucp@f e, coyundiiemtor slym hayingrebrosictsen-oiduesd idghage offegs to

idRird %%!EE site%f%ﬁ itt ogg{n@faﬁr&n%tguglpa EAGRBHAEL ‘BE p%gon%(d by

vi sual I nspect fon of a pati ent o y a patho
viguabingpgtticoret e paticheorpe laanbotagy §v0043)n of e madgnama." t unor "

or "cancer" in an animal refers to the presence of
[0843]| SThedsme senng o hanact ieah stimgkre g tha preatngp bowlls

pc%geg%mgr chglraftgl%:[l@p&lcl?gsyapg)luﬂf%/rggﬁlw md %8%% %c{luglﬂlgi ugfontrolled

eration net as
prplaﬁgxadorg irowbitalign chepstotid fotantiali wpid igetveh aralrrdolifemtticaui mage, and
o e ' ca Cor
N S T S A
tuprgy, bebsigt cclld wmec it elepewaliin anammal. “Taroerd pitluderdiothdesign and

mg%&gﬁgg leg,ﬁlm aﬂge tgi%l "ng%ﬁ’%tlc” %Qt@ﬁ(ﬂﬁ ben ogheanfl ﬁ{a nant atypical

oplatlc refers ot h beni gn an

gravippi cal growt h. [0044] The term "nel anocyt e neopl asm'

as used herein refers to an area of hyperpignentation
[0044] atTihe e:rmd'nlelaeocsm nooplsh'ng usédds et refvi tanoaryd ef

neopl as ngliude ;bot h
hyperpigmenta o Tofativia§ (i surrounding tissue. Melanocytic neoplasms include both
nevi and primary melanoma as well as melanoma that has metastasized to anywhere in the
body. Typcially, melanocytic neoplasms occur on skin, mucosal membranes, and the eye.
Non-limiting exemplary melanocytic neoplasms can include melanoma, e.g., acral
lentiginous melanoma, CSD melanoma, NCSD melanoma, lentigo maligna melanoma,
muscosal melanoma, nodular melanoma, superficial spreading melanoma, desmoplastic
melanoma, uveal melanoma, conjunctival melanoma, recurrent cellular blue nevi, melanoma

arising in a congenital nevus, malignant blue nevus, and metastasis. Melanocytic neoplasms
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nevi and primary nmelanoma as well as nel anoma that has

net ast asi zed to anywhere in the body. Typcially,
wore008/098298 e neopl asms occur on skin, mucosal nREHDVES)53484

and the eye. Non-limting exenplary nel anocyte

neopl asns can include nel anoma, e.g., acral |entginous

nmel anoma, CSD nel anoma, NCSD nel anoma, |entigo nmaligna

nmel anorma, mnuscosal nel anoma, nodul ar nel anonsg,
assutsq;hlrefeiirczilai ingdydeaadi frgr ¢exempleorog; lindé@mpmplatyahmteamﬁdmaqyﬁc
ne%él?%li ag% %%g% caff QanuHQi%nl é/nat!al I{E@usa ital EOW Wl%pﬁod

u BIue nevi Aoma ar i si In-a congenl? ar

conganifsl, nem;slWIWmonMSUQren@wuglanachIgm@min@ atypia, giant

coggén%%%ws%lﬁl%%ﬁulgﬁs n%}%?mﬁﬁ%guﬁ%rﬂr% Ps)];)g% ﬁé) %121%1% %I%%el’lllg

atyppé¢ah bloe yevive ahypopl abute ths rlmedblhmmeeumvvldamurqwu$tlsrdhemartoma

blg o%gg%%v‘ﬂ%}ut sﬁ)gcy {HE dia: V\%g‘lt%ﬁg grﬂf &ngl ]i) atﬂliig ﬁée\ég ﬁgﬁ.ﬁj Lp%?lﬁc diagnosis.
geni tal .nevus vuth " nt. co nita

0BT s B Bl o R Ty AP PSR i
wtdhlagmcdsm lajpédrwé€ tha ekm,snelat)ysplcmajhfdmhtwe mﬁ\c&lsbltsahgrpﬁscrhl
plﬁmental%lton suc% tl%ﬁ?thg %\er/]\lf'luss t g)lcafﬁ( lﬁas &;{)&Jusl’shec&fo]{ i 4 NEHE glte:\%ug :vtvhlgh can be
coflgapalpe aelurrai inTag presantis diverda (mys &pgng froro ddcra‘@ rbhﬂﬂhsnoles (blue
%\1’3 Qo 151|$e-£ érrag pn’][chesnaﬁlecﬁ{nig\( K corﬁlglilctlva ande perlor%{[ﬂ A7 t(Ihevus of Ota),
shdaldera (neiayoé koo ind theloskr ack ﬂﬂbr@nbanyspota: proliferation

that exhibits increased pignentation such that the
[00426] us Bﬁqlqsgmaal;dmpld’i asusad hértiin s¢fers al axrampl% dbtained fremupatient

|
e 0 e indcor PR it Brosi oF ST TR R SR vy e

tlssmfm()psy ovHichr rgfershd arg- tgpfeagf bp)at}c h&h agifidedle biopgy, filkeneedle biopsy,
sur a!l Flgés?ysetane\r)e u@glggl t}iptlcggly comrPals%s siqnglvsvseure s%rg\%l%lar%dnng the
ne(oi&lbmgoﬂ Suanctsqufto))las@ Oi])thﬁjgh 'tiisi tadl agcat sAmpanpl @so tesicusddrom
ané)ﬁlgrg Iélgef Ee ef g gl%ﬁtav Ihlrcfa a mnPan rgzg rt%l%alrngt%s f1zreoor pics tﬁgn ng)cg&neln some
caearbtthdbmgtcsl saple rr&mrbd) be fray alpzian atljascsm;le) tlm @pplysm whuuedected
0 agrrrl s to any type of biopsy, such as needl e biopsy,

CPP ne needl e bi opsy, sur gl cal biopsy, etc. The sanpl e

[Oh%ﬁlp r{{;r | Sea? éaﬁnqiee Id'g‘ia'g%t?h% eintsaﬁ)nﬁlgﬁc£ FRmple rhactie

m&h@ﬂs@l@ﬂcﬁ&id i &ﬁﬁplh&nﬁ&y Mbs Oftéjﬁtlﬂﬁmll\be dodertreanaigesample of

cof ek btph e e D e B biselaed el -

isélhted Bganoekr @&mip o aﬁ‘ﬁ}ér ains anlver for mm}ar pLeg)se)n 01613/] pedemiing the
t d

s e G B T Py A SR A 65 BBy g s plepme isors can

allbeluegi cal sanple for use in nmethods described in this

i nvention. Mdst often, this will be done by renoving a
[0848]'p |'Bhe @frm€ elklérﬁlcili’ OipceceietideBity,” bt canddxt aft 180 obore nucleic

Cg lish usin tBrew ously isolated cells ﬁ% g.t,h
A4S OF B EPYy 58 P“r?évrrefgre SYNOT TBPTC JGIBENTET O T HRRIUCRTTY fngh ate the
sah@lor Bave b REscifletl hRoSee oPdmily adderehidligdion@uctcbgdes that are the same
(i.c., about 60% identity, preferably 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99%, or higher identity over a specified region, when compared and aligned

for maximum correspondence over a comparison window or designated region) as measured
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nmet hods of the invention in vivo. Archival tissues,
havi ng treatnent or outcone history, can al so be used.
WO 0®489820he terns "identical" or percent "idenPCT/YS2008/053484
the context of two or nore nucleic acids or
pol ypepti de sequences, refer to two or nore sequences
or subsequences that are the sane or have a specified
percentage of ami no acid residues or nucl eotides that
usanzer BIYeS 5@ AST. 20 seqadnowuitonGdfison dipatithtng Wii}brdeifaelt pdvhnyeters

o B SRR TP P
wyggichimlm \Mh@cvv/c%m& f exdhfalnid’) a$ucg n@lderfcosr argrémen spichto be
sﬁl%'ianﬁa Oﬁ‘e%céi e ﬁl;{ng gﬁmﬁ@ 55903 wr&%%%g%ﬁlﬁ&jg)sglg ”%Beﬁgment
of@dﬁﬁp ﬁiqu@@ﬂ Hiegbﬁmltlmsw«tlhﬂed etfqatnlccs tha haveatcktigns and/or

: N |
adfaﬁ%%! %{’I %}1 &%‘(%ﬂlo%}é"thaﬂ{avé’élubﬁ%@rb%\%\bagng?géé@a%alm@c&{héglf 2.
pokxwerplobpr. ablelm vaiibnty end BASTe riattheAd dekelbed Bleoh the preferred

alg S@lﬁ? ¢ a?cq%{uﬁ 6{5%@?1? 'rt]llgthltkg nprg ra%Hp % lr}i E}QM Xver a ﬁeélon that is
at dgapflabewd 26 eminp heideamptlestisling lnckfngﬁl orersctre Beﬁwm@er an te;elon that is

def‘d‘ 'aﬂ{u]id gl %l ﬁgleopc?el Hldlgl?%ths el%?%ﬁih%ﬁ)%,&ﬁ@leiggc\fc?prg&! tﬁgtiiﬁﬁ‘gd
/ora itions, as those’that have
lnslwbs‘tmtlm nen QaveatslemBﬁ%ASpiwéhy@ﬁ%L d1P5%e saqrerichgientdy tp.a
cogg%%gp{egilghﬁg &g N\glic variants, and nan-nmade
vari an

scrl bed bel ow, t he pr eferred al gorithns
n
[Olﬁ?idgn t iof geldlééncgs ? 1 [%@ge)o?l %Blgal ar})%e s&ltqﬁgt%ce é? ga t elae}sé C ¢ uen%e to
wiziBh @stiseueacs as conpanic [Vélohivdies a saguéren gerparigm algmélm test and
reﬁeae% &L ?l?e ¥CS%¥€ en e%dr ?tﬁ Ia%ﬁméqurt su'bsc’e]qée(?lcél'po% (theg%reacféklgéate%r if
neoessdre, anth &tqwnse aﬂg@n:thm [progiven pananeaiirs am destyted akrefeablyl ezt

oA PR S P s REP RIS

conpRIEN |agon1;hmtﬂyqn ®ihlaies th eersa smnore acttgicafor hertest @qmea
refaﬁ%“t% %eref&e%ce"kjéééu%ﬂcet FRbd S tﬂ(ygl% p%ﬁaﬁle& ”par ed. Vhen
SIng a sequence conparison orit est and
B&gerﬁ r‘]ccé)(f."n gr?s i %Qngl%\‘?’v aag %se?l rI‘l‘ér%l(rﬁle1";jlcluglletscr)e enceqpa S€ ment of one of
1023} sequence coor di nat'és ar e ‘de hat ed necessary,
thamanise qﬂ@nﬂ@oad mmlonsmmpted)gbm mhe@ammenmnsg anpeally of from 20 to
6(@éusu9,1p gafboﬁj[ 50t gﬁtgg)t*ail rXC)re usua }lfjlrlal{oup fo%q% %)ogg AR 1n w e ? %egl.%gnce
mdshiee ®emate¢hmei Iefervpaar semnceajfgarsamh nurbee nf @&hgmhaposﬂ;ionhéter
thQ ? : Cee(rfl}ené & uenﬁmalll qnt I Il\’fe%hodg bf ghhrelmtn of § ae A& grec%mpanson
Gt To the " Fererence seq bencé&, 'based on th
arp We@vkmwrpa theermett €psmal z@t@ﬁﬁéntAf seqenpa Ifcbrstompavmsmdcaml'be carglucted,
|ncludsr er.e to.a f
o PG Dyl R IR RS AR ot Bl REAERM L 20BF P
b}gh@hxpncdogysaillgmmamg alg«ytphm af Nyedta‘mafl r&aWuﬂ@th%O Bjol. uSUdB (1p70),
bﬂggé&trcg V\%r SI ﬁp%%etlgo%odf P@go% %Eﬁ%ﬁllah #rgp Wk ;196%’ ﬁ@/f) ut
a-sequence ared to a re ‘erence
852t €1v88), bf cdfmtegaerdemm@mbm:athmfs Of:tbm: iatgoothss (GAPtBESIFIT,

F@é'b? and TFASTA in the Wisconsin Genetics Software Package, Genetics Computer

Group, 575 Science Dr., Madison, WI), or by manual alignment and visual inspection (see,

e.g., Current Protocols in Molecular Biology (Ausubel ef al., eds. 1995 supplement)).
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the two sequences are optimally aligned. Methods of

al i gnnent of sequences for conparison are well-known
WO poosles2es t . Optimal alignnment of sequences f oPCT/US2008/053484

conpari son can be conducted, e.g., by the | ocal

honol ogy algorithmof Smth & Waterman, Adv. Appl.

Mat h. 2:482 (1981), by the honol ogy alignnent

al gorithm of Needl eman & Winsch, J. M. Biol. 48:443
(00919 7 Prefetmd wiheplsedratgoﬁﬂlms theit @k batable yornetenoiding perBana pegjoence

4

BB S 00 S 808,420 o
d @@@dlnaﬁﬁﬁlﬁﬂ T al. FN@TAwdaﬁd TFASTANN(1P TR aW Sltshdienal., J Mol.

B’?@2%@24&?3{%%%@%‘?%% AT Ry TERAE T G

usagtheit iadl paranspectp idonm{isesrceat sgquen@udengiht foPtho hgdwd &idsrand

RSP T oG EPLRE e Bhe BasT R G Rishi e
thtoalt thaNetieal €air orfRivtedheclegyinfinngiqpdNEBHL TheBLAREN program

e e g Sl

a atieff of INOOVI= ix@ﬁal% amRbs conABriBYHbGU §Ran(ld. FOT pmamdcidl(prsicinyl|

iy, o IR MR A0 AR (RO FRT 15, AR
ofdéf adithe HLHMoTycaringmaas épfrﬂicrechfé&d@n&og e§@nirec. Natl.
AdSER itkon 8f992%1% \elval:?g&ll? ghéﬁos% ﬂﬁls AR Ot%%hﬂﬁs 0 biB&ithm is

I nventi on. r perform ng analyses is
uspdipith e ylefavlbpdramdtes atdrtbglter pfie Nati onal Center for

Bi ot echnol ogy I nformati on (NCBI). The BLASTN program
[0052)r Avuiolliesion det sequelces) supescas pdbbeuidtsar@substantially

id%\ﬁ{cgl gtttgelgg) pe@Ldg %&m%yeég ﬁl%I &cie%@m&l@ 1m%un%3%%1c?ﬁr Cross

regdtivandk the Iérmrboelm; nocdagachs(the mlmept)desea@psﬂed}bse&lﬁ s¢chigl nucleic

ac%‘%sdescér%t a TPE)%S o&%yfg& d%llg dtg,§ ﬁﬁlymgt@e&lm toa seg’dnd

pcrmtemd»c f(gexehelﬂetthﬁ Mﬂepﬁddﬂdﬁfek oflf by 4@89YatiPe abstithank.. Another

89 I |

of8 5o HBASP 105451 SO, BALISEER Pl o
ordlesfiizaghnplepanta hgtirelrzs tagadh vther Lmd¢rtsmng@1t tond[t@v@s 2§ deagribed below.
VUIEE B0l MRIUELE! ol ASOUSDNER, By g v
sapo Ipyperstcades watodeglihyhe dvqudhpasst nucleic acid is

I mmunol ogically cross reactive with the anti bodies
[003d] s eldhe &gai Nisdlattdie " paliypept bobgealdoded fa&r mhlmtmbthatds
suB&gI{tgﬁorae]%%egﬁalla%re? arrsc_)lclr I %ﬁc()jnerkl)tg Ithcz)l norrIlhl%{ accom Saél }é%&? ouncij 1N its
napieé e pRurdeandeogrogenviteare t}lphellst omeqnelpd usi@andlyﬁéaé rheomdtry
te(f‘lelq%gSnS%f) l XS?O l’&éll’li’lllb t gltnezeec]gro% r()l‘eesiség)ofllgher? rI]If(jI%n%ea h%ug% t :: 22}
chr@gndtdpaaphy hd proton nnheh;u:l aewsl tioat 1stthfeprcdo¢murqnt PrEeR [gesent in a

prgyapz[tlog szsgb tta% 151?0&991%41 qh B%rﬁgu%gr a%t géleﬂgcﬁpuclefc 1?' %%Aﬁﬁ%ﬂed f8m

er indica
somgobai raduey mnm@i}memglbaﬁmk Sulystcaantlieadolly piotten biheathai igotein
entggcc%g é)% Ehg §%&m%l“h8 'Ee'nﬂ%&né%ﬁ“m%m&' gl%godﬁrgenm%tgythgtIa%ucleic acid
or protein gives ﬁse to essentially one band in an electrophoretic gel. Preferably, it means

that the nucleic acid or protein is at least 85% pure, more preferably at least 95% pure, and

most preferably at least 99% pure. “Purify” or “purification” in other embodiments means
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[0053] The terns "isolated," "purified," or
"biologically pure"” refer to material that is
wepsneRs al [y or essentially free from conpone@it/ES1008053484
normal |y acconpany it as found in its native state.
Purity and honogeneity are typically determ ned using
anal ytical chem stry techni ques such as pol yacryl am de
gel el ectrophoresis or high performnce |iquid
rewhviograitlegr ap lyntankinprt Gbei the @mpasiténed be paifadt ethisiseise,he
PR EART BT SRAR! G2 RERAD oo p?&dpof FBAEERBRD S o020 pure

puri n particu 5

[OEyzé n’eefgl %I‘l%% dpolasfs ?tle 1&1 ; p?pl?lgn kan? hperote 8re uﬁeél 1ntﬁ oadlégably herein to
refer @t zepolhﬁneﬂ)bfmmnd) hxﬂxhrepldﬁﬂseiﬂm temscnﬂplgi tdogmlhtbl ecmgm‘lﬁnerﬁ'hﬁzvhlch

term t es th
one oL 8recamallr(1:o 251dd res1cliue a5 artlte cntf clgemlcali] m1 4 e eoS g 8%1{es%cin|dmg naturally

odoannidg hmina amé,l aemeﬂ aspﬂommetaillg ogﬂal*rmg Ial’rm’foeicmlbio;y,meri thma:nstalmng

mocnfl od 1‘65131%62,::]; Pon-natgf‘ur?lfj OC urggg) ﬁmlno ac1c'? %oéf l eaSt 85% pur e,

nore pre b pur €, nnst preferably

st 99@6 ure. urifi in o
oot 8&&@&5 ol gsBiTishad Shielsarilin g dtt
wilr @rﬁrrﬁmeacmcumogd dntl @minb@cit énifbitids ﬁ:haeﬂmctldﬁ stofiilagly $eths gaturally

uri ficatian ot require that e purif
o e BEhOTGE R o heifrs AR b e pagere
aﬂamﬁaenpﬂmyﬁe@mkdeﬂsﬂmp&@hmdmomﬁaﬂegpmgheqmnﬂmé@-used

oG ST a8 O'PHG P AP 5-f 8 R B Be Pl ave

the sanwitagib clengcabstriprensamhnallaotdringsintheecidse @nan o carbon that is

fi.ciial che mmetic. of a corre pond| .
bngé R uﬁ’ﬁ”‘ﬁ( ggfgm -HOVEEP &0 B ?‘ S8 Pt ogg homoserine,
nanlatditeankthionme wulfaxiug, rammmnammﬁylpolfgmm sSuch Iamasl@s may have

8&3 g %df# nrloﬂlgs (m)dlncf)ri glglaer)eSI ﬁg Fd pe[pggqs ut Tc r‘ﬁnx 5he sprme basic
chamicd!l' stnus:ﬁle fasa hmunaﬁgt mrcaﬂr]lng 0o L] Agnramdldsmnteh@tre&rs to

chemlcgf)comlgeltmsds % a tmca‘[reatﬂ]at 1S (.‘ll?tC r% fomtlth g gle 1caf]

UV of s m uraIIy
stoctoteraf bmgmianheid, bacﬂaﬁunchlaﬁsurrmldrly t@mmrammcmﬁngl amiac hdg.
are those encoded by the genetic code, as well as
[00$6) S eA raiftb I@dﬁﬁ{lyd& réfaadd taﬂlereina)&efthdffﬁféirfcblﬁdlpnlg k@lown three letter

OB aehnbe ek R SRR B EROh ARG pigchemical

Nmﬂﬁmnumﬂsmﬁmgmmhavﬁmbhﬁmsaﬁmea&WmemHaﬁwaaby3&ﬁuahMbﬁy
nat occurring amno acid, e.g., an acarbon
i e a&{e

% a hydrogen, a carboxyl group, an
nQ._grou roup, honpser.i ne,
lﬂﬁﬁh e&gPsﬁ afi P‘gﬁ?“ﬁ aNat PR > bathe g Afith andpuelsigacid
se§tnt@nmim rlesﬁbkﬁlm G LGN E) ﬁudl@(%/aclitgéé@ueﬂm Id (foh%ﬂva’c?\kf)egj? mum%d
€.g., horleucl 0 I e € backbones ut
W&é‘ftgfeﬁer-‘t ‘i‘?éhqﬁ%\%?%‘gﬁcﬂ‘% “@?F&‘FP‘EP&F 1‘@’&“&& Frgpsent ciitical amino

acﬁedeweabésyor%ewﬂﬁd ﬂmgleﬁmma@o@sﬁiodenc&m MAMAR zdldrﬁbqfﬁﬁdeC®
s to éhen1cal oun t hat have a structure

esfel’?ﬂ? j denif f’é‘i"sé‘?ffatefdr ‘E)?ﬁ ’i‘%‘ga e R L e B SR S S
degéncadty anth& Gendfid €bde,AUirgé Makbef bifbiidtionsly Sdeitidahhcleid 2id8 encode

R T A ST T S

aciddl@gnel @hti€ bt every position where an alanine is specified by a codon, the codon can

be altered to another of the corresponding codons described without altering the encoded
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synbols or by the one-letter synmbols recomended by
the | UPAC-1UB Bi ochem cal Nonencl ature Conm ssi on.
woRwBem2igles, |ikew se, may be referred to by BECEUS2008/053484
commonly accepted single-letter codes. [0057]
"Conservatively nodified variants" applies to both
am no acid and nucleic acid sequences. Wth respect to
particul ar nucleic acid sequences, conservatively
paipdptidee ushaniclatasid vediatioss 2o silbg seriatioed, evioclagt dee sphdichvf
GLE0HC ARRLE BlialnsCESROR AL ¥eid ARALLORLATLAR AGHA .
sequenc el ¢ acrd does not encode
pczhypeatme rbo descdbes @dﬁmtemetlonsof ths sreltic adid. yOnedd nkill galll reopgnize
t 0 uen
3T Qe Sty pad U Bl AL GO, ARGHEBARR Iy e
ontyierden fopnefhummote andéle; whd:@ ng cprdlaanlm theloglyodai fdstreptapbaie can

oA AR REHRNR by s o

a melroacplogith apodshe payzptidd inmiplieit insa depatbied seguenby wh respect to
. f th

th& 9’?3?%%5% E@d&? B9MoE &t ?F ol H Gk g&i \ﬂ&o%ﬁ @éht%&g{ e° €

|nq codons descri be ring the

[OEggi Odlgsqg {:) td IsQ@en,c%%ne (ﬂ?%ﬁlll il 1364 n(%izevt attlln%lvlgc%alssugstﬁutlons

311 ent varra are one
dedavinserrvddiiian Itg/a nothid dceld papadé, pdlypapside, Evmgelnrsa@jemeozv}am d

al%rs ad%s delpe?es as1 Mmmo 01 (r)ggr% 1?]8 <9e|r1'¥1§ & amino amd% n t&qencoded

ST EnE vari’at i 'ong el c
seqrﬁensekls IaI comsdrVatwéy: ogdifize varhat” whﬂrectmethalanorcmmltem the gahstitution

ofcag Ir}10 ac id® Wl lhgth%algc 1rgl Fn%%&dA seMﬁve@ul‘)s%tuﬁJ&fables

I'nari Ay co or met hi-oni ne
pmhdmg mmsticmauiy smarlarl aynrtdamds afeyvetiddawn inche art. YWatloginseryaticeln

o S R, By IS A RR RL  pgee
hameddgsi and albdlas ofithic @rlrveettwcbyiaealla cpobly gep sildetuiiensiforging eidther: 1)
oS SRS, SPRUGRES S o RRERL L. gl s on
Ghle?qllmai@é,s“) Ar©058{R)Asysine (Iéhﬁhbpla@ird (lbelqameimcéls) Meth@nwt (M),
Vi A RS S0 48 AR O
(Tpoinyg B Sy stdes (OrMphohes (Mseguenc @rwghmnhPia»mrer(S‘)MHdds or

deletes a single amno acid or a snmall percentage of
[0856] noNaclkdacidhort “oBgand cded” @éqdemmboﬁde ar grammatical equivalents

useg Q nse I;n\éggsla eas¥ tw nutcfef)tlc%s g&/%ie%ltli]y llnkm@%ﬁgthetrh % dgonufezlﬁg[tcfes are

Fesu I'n € su an am
typl@in ftmi dtbpwsi fn 1, ar9 afi Rolae.ao, @oﬁ@me nmotldes in length, up

to aHou% bd nuc gotldes 1 %T pKIucYellcdellc 1 a{lcﬁpe&ynu Q/ %g Ia lg]olgfr%grs of any

anin o acl known
legsin S ndatgi loreleylemalah, €. ebIOOvaG‘OI aot, $OQ§)r E)OIOIBO@QLCﬁOt)@ anoa, 60,000,
etang 09619 g(!:ld of?}ﬁel ]il)'{‘?Seefl elgV OFDI{ \Ellﬂl rrlle\;ag aln pPOSB chlﬁsf% 8on%s
almomglen vcam czaeesSubkiciatid tah@oes afcanclaoded tlanmajnbm allgma@d ackoacs,

R e R b i

métﬁ&lphdpygpmd(tdﬂ)nka@)s ({cs btlesteni, ﬁ)@g((ﬂu)leotw@umdn@a(oqus A Practical

ol Sl ]
LSOO M B Yy Bl R AL B
analog nucleic acids include those with positive backbones; non-ionic backbones, and non-

ribose backbones, including those described in U.S. Patent Nos. 5,235,033 and 5,034,506,
and Chapters 6 and 7, ASC Symposium Series 580, Carbohydrate Modifications in Antisense
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(T); and 8) Cysteine (C, Methionine (M (see, e.g.,
Creighton, Proteins (1984)). [0059] "Nucleic acid" or

WO 2008928208 | eoti de” or "pol ynucl eotide" or granPEl/Us2i8/053484
equi val ents used herein nmeans at | east two nucl eotides
covalently linked together. digonucleotides are

typically fromabout 5 6, 7, 8, 9, 10, 12, 15, 25,

30, 40, 50 or nore nucleotides in length, up to about
R&s@0c/n Gaigbot & desk. ieds. | Nu@mmmdwolhtanmg aud adsnaachrbocyclic sugars

I t-l.de
o e DR T Bl B L S MM Bt oy,
piREDBte b3ckOOye BHIB,doTHHO ve&:@tyOﬂ @t;ascms,cp g..Ao mgcheitloe mbuldy afd
t
ha&)ﬂgfg gﬁsglgl‘l?@élte ulesqﬁlh%\/%f%lo cg%eng?%%{eﬁ‘ls oY a Qéé:l)aegerpa blﬁﬁhé ei ¢
Magires cfmatiods oenugingmotleid adds dndtanarmy carabﬁenalletaéuemamwly

R AP e TRl Blitof, St PUREBARRAT AR Sring nuclc acids
ar@m:tlbgslnmyd)pmad@am d| te linkages (see Eckstein,

A i gonucl eoti des and Anal ogues: A Practical Approach,
[00)50] orAdvadriywe ﬂQﬁ:I’fzI}%Pd@S@} ;suca mdclpie ptid alelagschandingafoir example,
pho %Puaaiec?a?% eauc%‘%le ehglggztr | Vr(c;‘)‘n %%(?@ 8%%9@9%' ecll Pefearlé:ncgsstherem
Lebsmgcbdn@]g Clzemd 3 A 810 (hOR)E Spamt«lbtmeEur I thdcbdnrﬁg 3790@@7)

i.b d 6,
LGTRREHAETL AP0l N, S0 870,08 AT,y 8
Ldﬁamg@oétwﬁrhﬂm Mbehn fSoc altlD ém@ ( 198 8Anini SarvedResle dihetica Scripta
2689 P%B @*%roﬂ%geﬁe (dMis“g q é cl%fe | 345GR0Y '1%%{‘%9@%6@53

nore ca i C sug 1°S0 |nclude
Padet Nni %, 64(4r048))t phmagtogidathiaate d?smu dvbdiJf Ama€heaomSoofl1t:AE21 (1989),

' : t f
ORARTABPRIENTE, ARGALASLINY S8, IAL LG B SRR of
Praticglugipramot, €xdiire §nivarsigh s $sh landy papatie mmﬁlcramdrbackbsncm lanqlas

1ifk %el? zée %gh "ilnﬁ P glﬂ‘l ehemM S)E)E Ung3 8%(615%2’3\2%@&% fﬂg r%?}lgr%llr Il\r/lg ?19’ Engl.

and anal ogs can
31ni®@8 0r983); dfelsdin.Natre 36 5: ﬁ@fc(ll@%d Geclisshnanall, digmre 38AA07 (1996), all

of;arz]lf; Ol’lareS 1§i<r:m Q—éor%@& %}%J?elréﬁf&lgog)g{el: %ﬂ%g rlllﬁgl%lg 82:1? S rt%%g géth
paditise b@kbonsm@hnmwt di. EroacliNdl el SgsUSA r% I6Q&Y (hef)3):fon-ionic

ba%lﬁ?o & 5133@?%8 6485 & 43 o3 “5‘%‘62 2%6%'16 1471 a&ﬁ%%%é’ﬁ

and’ fe erence trer'n; Letsinger,
K®dr0W€h1gt alChegaw. %611380@ Rd1Bmdish 3GHI3i (h291): eltetsallger et Hud. An.

ClEgP 8¢ E?Mwﬁwgﬁgg Jfé%%%)és g.‘:@%&%&%@[& 8 clé‘J&qe 1!,\'@7 1(1994;
ClgpBry21:084) ASQéylgpwfg@r Sates 330, "Cagbohy dmte h@deiinatug@@n Antlsense
o460 (1280 309, BNl SPGB LRl
Clxai- distt Rex?S (1994): 1@f®¢t 411993119m019q1ﬂ@r MR 3431ﬂ @AP4)NEetrahedron Lett.
37‘3{@?@99@%}@ n&?@%@@&%%ﬁ n%ﬁlg%ﬁél%ﬁ (lllépﬁh)e lonr%g‘r]n]? ntblgbs.

5 03510a geS P BeW6 Bk Sheters 6@nd ovischamoide Seasscis0. “Carbohydrate
ﬁLéBngseiﬁ AélﬁseﬁEeai@%éa‘}éH 1?%0 RN %%3“‘%5 gr Har B ERGEEY acids

Press peptide nucleic¢ aci ckbones and
confapriiegas of weks CEghychg sugars aalso Qisided Gdon oreldgfiniggmof nucleic

ac(d% %&g)lenkl}{? L& @ﬁen@l Soc. ﬁQ\e m995ﬂ;‘p 1659 76)E@g¢eral nucleic acid analogs

are described in Rawls, C & E News June 2, 1997 page 35. All of these references are hereby

expressly incorporated by reference.

18



10

15

20

25

30

31: 1008 (1992); Nielsen, Nature, 365:566 (1993);
Carlsson et al., Nature 380:207 (1996), all of which

wW@e@si9vs208 por at ed by reference). Ot her anal og PCYUS1008/053484
acids include those with positive backbones (Denpcy et
al., Proc. Natl. Acad. Sci. USA 92: 6097 (1995);
non-ioni ¢ backbones (U. S. Patent Nos. 5, 386, 023,
5,637,684, 5,602,240, 5,216,141 and 4, 469, 863;

[0B6 18 d rtgfanalegs iadlude péptigevclddhands (PRA) whiEldare Berggide gicleic acid

an%%és i’%ée]b?a%é)gggsla%_s%t)g%ﬁal ?ﬁogf}lngi: uﬁ]deNleAFﬁel (S:S agmnéﬁ'ﬁ) Contrast to
thiNighlg ghargkel pllasp];aﬁéste@ basYgne oCtﬁagalé}r sc@rriag ]?Ilildbmc AR Tihls
B R S
PNAsrare kaeger dtangds 1 lr; tthmgblrng a@mp@ra&rer\ﬁdlb oI madmahedhyerdue perfectly

' AN ;
R by DB ooy o LR i
mpsgptch.i P ehehmoidan@SA bagkbéngdiha drop rodesede €X' € bBuhikarly, due to
o B 5 B3 0090 0 P
indpeftife toaali @neenirafioAn i aldition. MRESwas o degrigdd by culaBemrryimes,

anza Scanl;%emorggt% Nucl ei ¢ aci ds contai ning one or nore
ocyclic sugars are also included within one

[0@@% nl&e nuae(lci @c@% eoe fgléfé fg%}dgé ed\;)gl?lg ktraﬁlg% as sgemﬁedggrecontam
pagrineguls oglsotladcmbkbssrmrdledbelolsmgﬂe sRanded seqierie. EAB\Iezvlsbahppleclapd by those

nBE3F BEAG n s tndl hESE, AL LR B T emenan
stand [tlpg shei sgicuate dgpeplicd dlercmuatsb erqylcbtthed@mpl@h:lél)t ofitticetyuamce.
U@g%%khg&i%gﬁ({ha{ted Qgérgcu%Q?iucg §ac1d peﬁ?e c 3901 %ﬂ?lﬁ% c%mpasses

non-=1oni ¢ un con
copegmiatiady modifi t:dtmrhntg teyeot (rar. @egénph@ spdroditsstugonsharck bone

cog&e%gﬁéﬁslt éll}/encoe% Cagr reg ?gth Ee%lu%h% )%)‘flc génﬁl-lé;:g{eeﬁh ?’%ef’x#llé’:feﬁs aicfa may
b EMAMdgdnyrbmladcﬂ gRNAORNKionehyted, wiRiiAhe haplac dcad ger contain

t d
GBS SLOGADR TR FIREL Ykl ol R
uragbadsalnk ythyenihd. loy tosiae. uah@cdinomei xanffmeﬂwpommthmntlmcwamne

155(Huglggér, %1?0 'g}{a%%nlgth ?yﬁ][l?lgyr e%@ tg a%%aﬁ?ﬁ&g%g RNAD % P e %& I's

el r fon-1'o
mRYNAUhERN Ao mRAN Az oA § wed hﬂ‘rem Hee thas GwclaesideC stidesotlersigs and

n&%ghg) Jﬁg%uélg‘otldg%lrﬁidé\é%é’ moﬁ‘fﬁgcg e'oé’iges sﬁ’chsag 1Tnlnom d 168

concentration are not e ra
nugkbdidds aln additgnyemicleandt’ tlrmllslem-rbelraﬂmoecmmnelog Etﬁmﬁlze]s

Th-ugee é;g‘&gl?dl\gdlﬁ? Lﬂé_o??ée fe ﬁﬂcﬂsgé sﬁzlds L @Sj{ﬁeﬂm % Q%H t‘ﬁlreerﬁferred

stra as speci or contarn portion
todowlyl ae agtglensded or si ngI e stranded sequence. As will
be appreciated by those in the art, the depiction of a
[0863) gl %6 “Iglhet aaral “dédtstabtiahoicteSistalvempagive detectafle hyhgectroscopic,

pﬁ%)%@}?én% o%lé(ml%gl gml.linﬂéh%}ﬁ?caf hl?em%cea? %??tﬁ?r hgﬁg’aﬁn 'Bl%dFor

B850 e’ sequence.
examblesisefot llalzeﬂwnsledel R |ﬂuat:®dnt daespeledtionkzse rem@im Prezyaes @.g..

as cg&%%ﬁﬁ%se%l it EﬂﬁlA),Gollcgtf }/dlggx(fgemﬂggrsngﬁ‘tens and proteins or other entities
which can be made detectable, e.g., by incorporating a radiolabel into the peptide or used to
detect antibodies specifically reactive with the peptide. The labels may be incorporated into

the KIT nucleic acids, proteins and antibodies at any position. Any method known in the art
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conservatively nodified variants thereof (e.g.,

degener ate codon substitutions) and conpl enentary
weemaesess, as wel |l as the sequence explicitl yPCT/US2008/053484

i ndi cated. The nucleic acid may be DNA, both genom c

and cDNA, RNA or a hybrid, where the nucleic acid may

contain conbi nati ons of deoxyribo- and

ri bo-nucl eotides, and conbi nati ons of bases, including
foueapightingathemiibaly to the idbrlenaycheteopioned, eguasing) @jethodondisaried in

Héﬁ%%s'&hﬂ%o 2L s 1'95@9%5&% 6@1§msnsalt§199§% %ccﬁtr?| g

PR ;e Ao R e 8lenlE B Bk ISE QoL

cdvalelhtlyoﬁlrcnhgh ahnkenou@i Ghﬁﬂtllcdld)oadla)lr mpveﬁﬂi’ldy rixdughi iedc, van der
\Kpaz(Ltjsd efects osga%lg nog Cfcn%%ae% 8%}5& 10 a g é%chﬁlgaﬁ {hﬁc {e%gnsc{a fqp tﬁe proh]e may be
deteed by detgctlag die(pges@tce otthel labﬂ boﬂ'ri’alus the @rqlpe Ahﬁnatwdhyvmethml
oot Blra® BB BE R S S e SRS ES G Y g oBeypaine
patthedy binds o rtheaothod etoe dicain] erepovidihy” is a conmposition

det ect abl e by spectroscopi c, photochem cal,
[0b63) C hesisedlherein mnnnmmheﬂip&&b or @H’geﬂiioﬂmhde a¢ dedihbdeds a nucleic acid

For exa | abel s i nc

f
B e Bt i R SRSt s e ipigh B Cor more
typdsay niegidabbands, uasﬂlsz dnogh lcymplsi@ehtirn basa phitihSAjuallh thedigh,

R AR Ban s ey Beraste 85 R oD o g T o

mbdiﬂectiia&b(é'v ded‘zlﬁgmﬂid‘sme JAeg@ineckec prin u&ﬂtﬁbnt the H&Eemta probe may be

joftad by ShES: BR% sk s Buspte LR hindpotted K e Fannpi

1n'pe[’f@1te elithsy britizaand. | Toeli g, padbeamyy mpﬂde()mdelél’ayldmtvﬂm the
gt%éelnt fr)nges aﬁegjog‘lrﬁpf) 9eé)§8enhon9s raJ[hre]lgth ﬁg{htﬂcl(l)lgs eqétén{ages \glll be
uridarstded bmmmﬁ skiBmoth@mt thglainﬂ)ea'majn bmnd1 west §ea9c61pe sAh e rrb@plete

d [ i d.
comrpgebmehtanp ovrllth toen %rolI)e < eace[ c%PenLcll n up?rht%e Str relgeblcgyﬂc?]tj él,?el I%ib?lﬁlléaglon

coﬂldmaﬂlse The pnobéshrmjgﬂarablyldnrﬂdtbﬂabehd as wfnlembtopﬁs dhmmtb,phm'es,
luIrllll‘i)p%g QY %h{t‘)pt{ogéhs or 1nd§ %Fy lab%[]ed <ich 4 8 ththj Bloti aqbwhléh a stli,eptfl}[]igitn

ros ogen bon suc
cotﬂpda:xpmzezslﬁﬁdmdafotehsaymg ﬁhehemgseﬂme odaaltseme eﬂthbyroblcebemah dgtect
thgpliese%ceesreah] |nce of the s C} uence %un%ﬁ Ie nll) 21! n0|s1rs] tore %IHSIS may

batayedac thic gmnﬁhbv@tmt thebuélbéRWAmr eroml’IEexpfesaorpal r of

bi ndi ng partners binds to the other, e.g., biotin,
[0866] eﬁlthavdrﬂi ‘l’ecorhﬁlﬁﬁﬁ] Whﬁ w&ﬁ@tm@feénm ag m.lzcdeﬁj @ nadéid acid,
prgtglglagr Vgcr:t8rf? &I}S%ﬁt&%’l ﬁ‘l& e & ?ugl,ea: gdl n}gfgteegi] o?%%c? T eelnc%noac\l?tlleg by
the oﬁpﬂ&ﬁmnbiﬁrlmte&ememmlet&wc@ug broameorohe deradon grﬂme&uesf nucleic

hr ou tary base
R A L K TRt e Rl A e
cellls ed)rd'segeﬁlesnthatatrep’(o@ Bandraithin Itltelnlaﬁi\& (n@i—td:bc&hbnﬁant)eform A the(Sell or
si ne, i.nosine,

exg{eés Satlv% %engs are oljiher\EVﬁeeSbﬁtgmé yle%gpr%ss glg ST ¢ yessieg or not
expressed at all. By the term ‘recombinant nucleic acid” herein is meant nucleic acid,
originally formed in vifro, in general, by the manipulation of nucleic acid, e.g., using

polymerases and endonucleases, in a form not normally found in nature. Similarly, a
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joined by a |linkage other than a phosphodi ester bond,

so long as it does not functionally interfere with
whgmslooh2esat i on. Thus, e.g. , probes may be pepPCTES2008/053484

nucl eic acids in which the constituent bases are

j oi ned by peptide bonds rather than phosphodiester

linkages. It will be understood by one of skill in the

art that probes nay bind target sequences | acking

“reonpinetterganpis e pendiamadouswg réronhmaptaheqssgue tioeugh the

exg %&f&f@gec% altlttPl%CI 1 Bézlﬁlgse& ote abcg Qe hybri di zati on

I ons e probes are pre erably dlrectly | abel ed
Wit h [, 5010 r ono
0857 o eh B SA& Tl e R By B PR psipting

duplexing) cnlhymcﬁztim@cpﬂaamlﬁbuh t@mm:rhmkar Il’rmledtldé @qudmice‘mhdeﬁyﬁngent
hy%nglz%lofl%oqdo t WECIP hSX& rl]lgr?ce ®f reas%rsltelrI? § S X rﬁ(tg %etg{ap%eﬁhlar or

PFeSEnc sence” o

litgarg| UDNYCer IﬁﬁA,&mkamnﬁl@nmereadhoag nes Iﬂ&lt the bmdmg nbihe Enohsalyle tmethe
bas enom ¢ | evel

R e Rl s RERRTS B e, oo B R o

thesedurei t h reference, e.g., to a cell, or nucleic acid,

protein, or vector, indicates that the cell, nucleic
[0868] d, Thp pbitags ‘Btri@geny Rebtridizatidnasnditend™ otk Hicetitns tlder which a

t t f | | i d
oG] R DR B R
actits, Bulh@tnotdier Sﬁqhéncess Sehenigent @ohditicnnra st ce slepeidaht fridedll be

SRSER DO R AT RE. RA0H) S TROR PEOALTRANE) el RIbr

tetnp@atoeb.| Anextaxipe gside toahd h@@ﬁ@i@zﬂ'ﬁ)ﬁ of atecicdacels i fhardvih Tessen,

normal Ly .express _expr, d or sed
NG BRI B Ul e RS RGP IR RLRRRR
“O\&I’\A‘l‘@ﬁdﬁﬁpﬂlﬁdﬁkﬁbﬂlyaﬂdlﬁhﬂom aricghmﬁfategy b d acid avSIaysr’ @]199%n
e A R L
meiong‘minht)(Tlfl)dbllﬁﬂe $pn01ﬁatelqn®.ce Slardeﬁmdllgmc afengl pHbIThamy, is the
j ot.ei n I.eco

rote si N o
te{ﬂgcrﬁturegldnecfser de%.ngc{ 1on1f: ﬁtre elil haéld g%rl)erlce csoglceélﬁratlc%ns at which 50% of

the gmbmbmahmemwlt@the tangxit hlylmﬂlzel ephe;ta@dt abmmee at [eﬁlﬁmijumT(lasathe

ta I’getf acl‘?u%n%ess g{e%cr:ets%r}{ﬁ dé’xrc]:éss aa E'g’l%@% or]fgl%l plr lé))cr:c dlzelé ﬁtgeqlé 1Ill)num)
StrindeaCesndititics vaill ;bat}toseclu wadichmiwchie octncdﬂaras@msl @smamabdetrl 0 M
soﬁlum 1019 %g)tl%aﬁg bl;ou%i b, 6?{0 1?(j;M‘(3585}9mt101f c%?lce]\f\l@aGt eo|n|(or otther sa u)eaE[] %ﬁ 7.0
to|8| hndltlye tWraJ)mre RNA|casabaPp)°Cforcshort probesdag.t l(btn)SO nscn]cdmdes)
[ of the nolec ul ar
wp b AR EE o Boriedf Gl R Bl M PoRRSH SRR
comﬂltlbltsenaymlsloéaemmkafe@ el ta @ddiiien deestmlmrLgragent{ OI6 & forfimenide.
F(g os%l%p%tve orS st E(!l c(gjh b¥1d h%%hl adlo%,l?‘ L (I%S(,)lgna? 1%@1 eztlsb mes%% [grsou}lc?
pltrfaragbtlosmbs e@lﬂgnmei, hybthzatlah I l;?txelmplaay smng@h*d)ybndlxatmn eormlftlons
caﬁ %8' ?{oﬁo&‘lﬁé A%n0, Pithah@e AR g‘% aeng 1$/5‘§4H§ g&c%ﬁ?t ng'ta{ 4P8& sx ssc,
8 lons~are Sseq uence- depeén ]|

‘ﬁﬁﬂﬁemeﬂmnmmﬁdi£fwnbn®ﬂmnﬁ@&ﬁS@amd@é&Gﬂwﬁgéﬁ(SéWMEGBss

tem¥ebr£1tur% of SbouP ?é:’bflé t%fgllcallllforelow stnggency amplification, although annealing

temperatures may vary between about 32°C and 48°C depending on primer length. For high
stringency PCR amplification, a temperature of about 62°C is typical, although high

stringency annealing temperatures can range from about 50°C to about 65°C, depending on
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tenperatures. An extensive guide to the hybridization
of nucleic acids is found in Tijssen, Techniques in
w@r@shesrdst ry and Mol ecul ar Bi ol ogy- Hybri di zat PORUS#00$1053484
Nucl ei ¢ Probes, "Overview of principles of
hybri di zati on and the strategy of nucleic acid assays"
(1993). Cenerally, stringent conditions are sel ected
to be about 5-100C | ower than the thermal nelting
thp piim¢r 1¢npth) anfl gpectfiory. sheadaf ¢yclesonlitams ér hothhigiehd ledstringency
R PO e g S T A a8 S
phate Iwdting RO 5% Dihint, la@d @f@k@ﬁﬁom@m @Bt a2y fopl t heid. Argedols

ybridi z 0 the. target sequepnce at equilibri as. .
w’pﬁéld{i%ég‘{‘i% e ngrEyY BEE‘H{IO‘} rﬁa%Q%S&%PrOEEéHT - BJgpis
et@f. (1998) RITIOBRSocAK 4 Oakik Pl Nehdls afMMbplicioni McadeBlis PROGETE.

nditions will be those in which the salt

Ndohcentration is Iess than about 1.0 M sodiumion,

ically about to M sodi um i on concentration
lﬂt’%‘ﬁ OV ysiste asids tha dOa}tot bﬁrnﬁlze “t @elgotherypder siriasqnbppiditigpy Argstill
subSaridhlly ﬁa&tcalabmelbol ﬁ‘defs %oﬁ'ﬂ@étenmebﬁsul{s@n@uy ideti¢a® This
50 nucl eot i des) | east out 600C for 1aong

OG5S Sels IS § copyg# é&tl%l?lc PRAIS cEBleA YRPEBE MEpapm 639911 Hgeistacy
p&m@d by @B Sed¥BY cllk St Jach @chi BY Rigkiond atcms&ﬁﬁcaﬂgd BV Urid28 ufer
bilizing gqgts such as_f ormanj de. sel ecti ve

meﬁr% B ifipgeat lﬁgl?s {05 gendgtens. sEYsB@fary \;%Odgfa&ﬁvaﬁmrfggmat
hylb@@iSAtioh \WBnditi IXE Sin &l adekeyBHNEhtioR e ®ITRPOHU0Ifoth M8, 1 M NaCl,

gro bridjzat . enpl ar t.ringent
1%395.'4‘&%%@{ 'c}ngﬁ “eghidi 1t %@téggﬁ b“ep%%glyVF Yﬁn&%%wls gdepst twice
bdcRIBRA TBosc 5Xor3ﬁ€ry sRiAvifl Ya@BRSiccdgn Ll Bt diRghadic I@Bﬂ&fzatl@ﬁ and
5x SSC, 1%)%?8 gcubatln t. 650C, with wash (@fo.%x
wagheondifigys 1ksg toyprogidpeondiigps qﬁ@ﬁﬂaast%%%@r Ardgpigngds
gidddibkds f&&@tehﬁmtng ﬂhbfﬁrﬁﬂlzaﬁ&{ pdrzﬁwt@& firb PERIICY indfipkicut £8rdndf c.g.,

| t hough ann te r at ry between about
mg et TAee EH% Fﬁbgg gbﬁﬁﬂgﬁu ﬁﬁ?ﬁ For hi gh
stringency PCR anplification, a tenperature of abo

08 i Bephigic Jynctigfe HEGEh P qt ﬁﬁéwcfg)r gfie a?mwgmds that

inhi@R&NaY bf zﬁ@n&ﬁiﬁot&ﬁ RERIdES BEUARHati GO G ptaﬁm@lé Phbt iOREirectly
dependi ng onthe primer | ength and speC|f|C| pi cal

Oréiymﬂéf ueéﬁafretlp%lﬁgcer% thefénan pmteglhorawaleuc & %1%%‘}"\‘8’9/&1 physical,

ordfiBthicdliceradt] seaﬁaslthuﬂﬁto&le@lsmw@ bfRBis PR aise GaP H988fasce
95C for. 30 sec -. 2 nin., an annealing phase |asting 30

acluigy. Actiyitigs of funchipppl ahfecbofi (g CyHN G dsSEO B -PARTY tntef%é‘)‘? or

aci]ivrcy 2.2 ablPt’yQIfQ}’h@dl & bAhnGHiihRL bN@Berfp@tcih AWh AR Riigtbracts;
ificati n react1 ons rovi ded

ency
GTH bl ST 1016865 O Brofdeandor aBbRuas ipitiidk and
de'i(ﬁtyhﬁﬂ&uamst Appthi @RLIOIRSliferatdi B8N a€ trﬁfsﬁ)srsatloh néhangNs %) -
0069] Nuclﬁlc acids that do not hybridiz

plgmﬂgq,uoafﬁi%w gztcmrﬁb%aﬁim e@ﬁ epgey ngoglf@c@f; marker leve?s Invasiveness

1nﬁ)LM§:g1letth1ﬂbﬂ gy%wlaﬁu in@tla%tashsfné vhe 11whlld)’r%$ﬁh’ftalsﬂ@fﬁen\t\6ftﬁﬁoi 418yth

encode are su stantl a entica | S.0OCCUlS

AU K 3 2 grodd s SIRNA apdprPEin S uETIod IS lﬁgn%‘%ng Fhose

undBX bih MeGIOENY) attE@RAN ChALYeridds I tdned cBlYs. tRehcBafatdffests” include
code. In such cases, the nucleic acids typically

mwym, ind}zvi)eaqﬁlﬁa é’;"o activities.

[0071]  Asused herein, “inhibitors™ or "antagonists" of Gnaq (e.g. "Gnaq antagonists")

refer to modulatory molecules or compounds that, e.g., bind to, partially or totally block
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noderately stringent hybridization conditions.
Exenpl ary "noderately stringent hybridization
w@erudiosg2ets” | ncl ude a hybridization i n a buf f RCT/082048)053484
formam de, 1MNaCl, 1% SDS at 370C, and a wash in I X
SSC at 450C. A positive hybridization is at |east
tw ce background. Those of ordinary skill will readily
recogni ze that alternative hybridizati on and wash
acgipind dédrass peaent vielay tetivazaedinadivpte glesaieitizo pddownoeilass the
ac?} ye?rar%gi rgs!:s{onrc]) @ rot'eo‘d dﬁﬁosp%gr%ﬁ%{f%?)g dclévprgsfc'rearrrb r\?olgcuéesl n
regulared lQ,anzrqeéf gr |eoeR, kntasegC (Pm)d Bl toesdan E’R:hltl@ﬁﬁN& drAntisense

b t | . 00701 The . .
RAR SEHIAy o e B pLOHRPAn Tt B gerdBayy. o
wélbds @il pgcueazRod Ebdlﬂletlhﬁhaq anbuietiiidts, aatibiodict, ymelf clemigahq

RS R bEFk Gaatu bR G B Bah BRarton fe REHEIRAR v 4

@malq rmndinﬁtm[g @iﬁmplutyl 1ehlb:1tcﬁ:{:8udablefog use,with thagredntamaition can
0, mca h as t i.lity to

1n§ua/e 1n1§1§1édr uf::%ﬁ] er r%asnlrlpsle Ihe ¢ rflfmvef: CE.PE,Spﬁm gﬁg Sll’lehlbl%r

stacdspatiteythe Amtrospbtle amlogue @Mﬁl‘tﬂ.‘ZB blb@lost&lilf—&d{AIéfSOG‘Vaq can

hydﬁoxyé%%ur?s?){)r%ee 'ﬁ&gor S El}/clrosghln%c%{an%?sgﬁ{l%qgoglte Iné)/n Ee\fe{cﬂve ke
mh)lbmdire{PKlCWQD hinwifibsodla (BM 41ndey, addlearbdzole (}Dﬁd%oslvlaslms a more

seigi Sl A cftiont DG Nesiaar Tt ind PG y BrP BE A s

inki®1tdru /Y00 @3 odnid frley R G-b¢ta inbidblitbrd L1332 338 SY 0176t (E@astaurin). An

cGBPBRdeB L ARE Sl pr £ R 7 BOErBhe FROUCH siness

GTFC?CQS@TGGQGAGTTFUFGAB gmgmuhmag éxdi’f@)ﬂailf]ﬁlﬁﬁ)gﬁrs bﬂphbbplﬁh;l)(ase Cp
I NCl udl N renent o t unor wt an tu t ake'
cap gnclpd Slgwﬁéwmﬁmzlarféﬁsw&rég tiEkgrathes rngﬁmwﬁ can be
pdﬁahh&l,m binelot g vng, & HOBRINESD HeRBrafi®y BSAppS i, tesd flibitor

ot her characterlstlc f cancer cells. . "Functiona
cogppwds-and fhep deferaninipe @1? ?%ﬂonelrﬁ Pty 80 a%&way ‘ex Vi Vo
activities. [0071] As used herein, "inhibitors"

10072}t g éW%‘i‘%bOd’cS‘fen fIP|eE O PSSAY EXORYPTiSING AFRhPreews }haF @F fpated

witiPa pReHEhBhRbYor AR Bmihi8 toQbn ¢ BRAHAAS thbhakoe inBibBor, toRkdMine
artially or totally bl ockactivity, decrease,

thﬁﬁf&?g?ﬁ actiyigy- Ay Pigallyi- geptiobirmplep e inekngma gells halibaycadGnagy

mE@ieh 4he aat at ﬁnﬁfejaféd a6th |1ﬂh|1111ﬁ6rthfe z@éﬁ@ffe@%&élﬁ’cﬁ/e efotéAadivity value of
(ﬁ)r otei n, phosphol i pase or downstream nol ecul es

eydnhibien phlinenschigvey. Whe‘thGta%tiVﬁykff‘lﬁ%&eéaU@ fopshecgontrol is

chlaiddil Bt LR 0% Prefbriel 508, ﬁbr@b&%fe@iblﬁm-l(ﬁ)e@%ﬁmﬁ%mln some
etically nodified versiaons of Giaqg protein,

n
f%@figl?eaﬁsarmlwtoa Mlbpctiats 8 prgietlar, aCtéVétyv%‘Flf aSa%TPn%idmlm y

hoNeGT th RG BB wHIY BY DRk tchse @AY a@RIRIPOIRL S g, ARbMPREHES,
smal | chemical nolecules and the Iike. Ghaq inhibitors

con@spls hekhavmaqtinged 0%t i on are known in the art. For
exanple, non-limti neg exenpl ary inhibitors suitable

[0pBH (e Phiesch changesp 6o ihn yedeit foghy elnes Werlgrewth and

profialbt Dasc@fistiKividdr iR %MTRIS ot REmbRA oﬁvedcatahaﬁsiage
nonﬂfeem fic PKC inhibitor staurosporine,

indgPaRfeBSp I solifRIsof T ey osmecsip g;@gaptalphlhlt@n and density

lirk¥tio® 8@;;%0\7%?1, loss of growth factor or serum requirements, changes in cell
morphology, gaining or losing immortalization, gaining or losing tumor specific markers,

ability to form or suppress tumors when injected into suitable animal hosts, and/or
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hydr oxy staurosporine, L-threo-di hydrosphi ngosi ne

(safingol), the non-selective PKC inhibitor (PKC412),
w0 Rovshedthe (BM 4 1 440), indol carbazol e G5679BCTIIB2908/053484

is a nore specific inhibitor of the classical PKC

i sofornms including PKCm the PKC al pha antisense

i nhi bi tor LY900003, and the PKC-beta inhibitors

LY33353 1, LY3 17615 (Enzastaurin). An exenplary
inamtriaBmnseofitid @tulSe, sgi taklney. (@l seAnimatlegls etMangal of Basic

- al ph r vy GTTCTCGCTGGTGAGITTCA-3 .
Télgégqi%'p%i?i N@xdeérs%lp?agﬁgi i nhi bitors of phospholipase Cb

in e edel f 0s uvi rusin 2 or
o5 G e B TR R 3 B S R G
1n0ﬂ[unbltbgmall;§(rpacevgw1,th a parGeilldr sntigo, andsinlcludﬁﬂbﬂlamlg& lonfdyind
mgrpof ot mg%nbﬁ)?hef he ef Iejr?ncailslg)grrlé IR Ol’rllre]gcially errlgmee]ieg ?ontns sucr 6?)72]

chhmermn'ebcelmb G0l rentasizedsample estllm)dlea)%ayaemmmmgats lantgaoﬂﬁﬂa@f. g,
bi] regl i€ anr{%oéles t t%rrr‘i hGR llao%d Xins 1ncludep falll]t%]% l)l?ll ing ohl bl %

re cohpared to €ontTo es W Bitor,
armbocEesamlnemg fragnehfseath amgeadﬂnd\mgtogpabiﬂyp(e@,lﬂay F(alnm,tﬁ"abj Fv

a
{‘E@t %2én algl Oﬁ gleﬁegte a:flolge ulﬁ]%rrlcibo c]jgéll {99%J ?M%I‘C%C?qml(gal go a
ngqr@ e Sae wled, atgi, Kebyd of@inmodugy. |3{7‘|de waﬂ Breerodn & @0YNew
Yclr)rgltew%t eﬁj{g ten%iﬁpa reqerf lecolrréb%}é ep s1r\1Mi] dchaltn raélinerﬁb@Fv\f a’hw
tefon aﬁrbnta«ballgo ifdides hivalentpr bifecidib ItryﬂelﬁleSl 0bgdisr trintpdes, And
tet?go%?w ar rggtpé l?lspea,ﬁc énﬁl(} lll%s a?%ﬂ%&hbecé %C% ﬁ%&elﬁy etal. %1992) J
Intnhﬂoh]éﬁ 1647, @_@Ik andl P]uclb_bma(l%édﬁwawlﬂn 3t Hé7§aﬂ011mg¢ryzt of, 1993,
C 1 C

su aa @}\r/ué)tgre aZG(]fa%é.l) j[‘-’bg%%gfls J?.ﬂﬁ ﬂw egglte ( 195ﬁ gfl]”ytg 1587 59186\[’?81 H-Iu etal
(1@9®\ﬁahé’er Res. 86:30X50A damys e@Waﬁ@%)ﬂwwe IRes. B éw6haralrMcCartney, et

P i\ f 1 racteristics in vitro or in vivo,
al {}95#) P%t%%fgg tglc%?ll of foci, anchor age [ ndependence
[OE%I: bllﬂi elmgﬁo Llaa%grelchlo 1?&?1y| : Ig:ﬁn{e a\l>¥1th a rpa%*cglgr an\;t\fg%ncc%ﬂ E)e genelfated by

gcnnhmdnt heabods rsucrlnras smcmnm oﬁqnmrreenteﬁctcmburahmnge@hasm pepd or
s1m1 ar Vec ors %i u%g use a? rScze%)cs’eI ﬁlg IEWS%?HS%?W cp ?r 6/?,%]%1%1”@9

r Speci’fi ers
3@@6&6@@@989)@1%\/% et adj dotuedBivsatio 1$B|®9t-aﬂl (@99@miom
lhou%ﬁs a”d’ Oa]‘ &'%%‘rtv'v%”lag etho ipge €.9.,

J e o g/&n CI)]f Basi c

o Plty,%w%&’é B bEae R s R i 3»%3# ch% T4 5,55
chafireomoigs o banktat reg_ménezmd Iaeammlmeiglblg guhe &lgioyls fire alsdé fngﬁvgws ; 2 ;
“RBRBED oFih BT il TRs FEepR ST R eF gt 2oons
ingengtd athtey hgrgianage ediohoals cdlad horﬂﬂetﬁd'mltameyl‘ die(termmmg regions

(Cﬁ%i{s'}abodi es (e.g., humani zed nmurine anti bodi es) and
roconj ugat e anti bodi es (e g., bispecific

e ter 0 includes an
[Oﬁﬁ di Iq%gerené‘ fI ‘ora‘ re er tooh Vana%le region o anqmmunogtlob%Fn
heavy chain of an antibody, including the heavy chain of an Fv, scFv , or Fab. References to
“VL* or a “VL” refer to the variable region of an immunoglobulin light chain, including the

light chain of an Fv, scFv , dsFv or Fab.
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anti bodi es, including fragnments wi th antigen-binding

capability (e.qg., Fab', F(ab')2, Fab, Fv and rlgG See
W@b®e/09Rer ce Cat al og and Handbook, 1994- 1995 ¥Ei/€82968/053484

Chem cal Co., Rockford, IL). See also, e.g., Kuby, J.,

| mmunol ogy, 3rd Ed., WH. Freeman & Co., New York

(1998). The termalso refers to reconbi nant single

chain Fv fragments (scFv). The term anti body al so
[0DTHE | Ut edhinyirgah@hvtly ois abingpeoibbdinmleolsl e shich (@ fedbegnt

. ent ' i fic .
re%lo{‘- %pg Eérgﬁna trhglgg A s%rtgrg&) gt%la%gd or% Ml%%gg 3P g{gﬁt)l}tp ér?%grf i.)I{lé.llﬁg site
(Véli@gzzrygldn)llmlknd)to alobBstdn® &g jon Pae Izhfl%wdt Plaligkd Hams, efft@02f)inction

an .08 gdéér@lglé %1; !ér%/ enig gelygcggf?rblbt};\? %fé %ﬁﬂchgé%gl:s n%\ﬁ g?’dg?fﬁgﬂ% %he chimeric

anfib@B7§.g. Panoeney me, 8exin, Bor®ig, gkwtlefactat, drugl9969r (Pahcerialtes .

Rl PRy AR b TN 0 93 B e«
diffeentivo dyerédrantigenl sperifeahy | y reactive with a particul ar

antigen can be generated by reconbi nant nethods such
[08%9] s A Buitiagipedodntibadyl &rah @smafogiobglomdoolnautd wisich ¢dnthis @sniimal

| t. . al
R8N 551 gy 50 S e
lnﬁlﬂmogdhﬁﬂlﬁﬂﬁe((lm% 91)t1bod15r)dn Whigly raiduastfen a M‘tpllﬂnEnBr}odemhmmg
996 | th the
reglo? %)I%r{? oJf4he(re<'t11ﬁe AU r%%cgc(lj{)%res ?lhes i ala%]%l%rcu? Tn% W an spemes
(ddyqp |auiédoﬂxb suchras inmsEn g bioblkit havhgﬂlealehedvgecﬁlntdy laffgliy and
caﬁg]c M s%% I?nsﬂﬁ&\évaafna%e ogchr%smﬁ:ulgg ﬂhg Qu%a%llaﬁlugo %%)n Fltl ant
on an vari abe re ? € reglons a
reklawd/rby a@‘rébpmﬁang meti-humdn rg$idueanidutheazey amtba_dlns may atlabdomprlse
refi ﬁ&’e‘ Qvlﬂﬁch %%%&d%{)lf’?{n the %”’ﬁ%é@tr a‘ﬁfibéd? Jo0h e iMbSELRseg by
ervar S, also“calle
ammwlrlewauﬂnaﬂsl llrygedetaba lmrmrm@d pgdodnwil( CDRsje. supB@TF]y all of at

leﬁ?gl?er %“‘tﬁﬁcaﬁl? Vana%r oc%mlal\élgrl W%ICE all hlosukgﬁfn\cﬁy Alﬁ(glﬂ% CDR

MNo eavy
realntls dvodspond tachagel Dﬁtglcml‘hamhe amyurrohlabldmafnd alh ofFspbstantifily gll of

thg grﬁﬁ@%rk ﬁﬁg%g%}l% g% tltlo%e o%/el‘hun% 1 gu?olgloblz!ﬁtf (gotnsetngus qu%ence The

I mmunogl o
hdnmizwmgomtlma@mlsmalcnmmﬁse anlesy g p@uﬁvof andtsﬁunqgiobuhn

coﬁﬁ?ﬂt L%?o%%ﬂ%&ﬂﬁ% )ois % ﬁﬂxﬁdn%ﬂ%n 1Gbu il (J bﬁ@!‘é% 95\199})4 in

onst a region, or a
3Poeisen(1Op@r Bothmang eiallt Sriary, 332 8P} élfb(d%fﬂ eei@lrmﬂag@dr .

SIHE?% idi @59@%5 )2 ﬁgrlnﬁlgza‘ﬁbﬁ %P(b\é @%Erﬁ@hf g nr%%g%é’d‘t)o J)V§in%gle

dtoacnst region rater
methedbe, Wiafef @’f(dtQDI‘WCffkm%:ﬂ pon elan dNorresBe 22825 (@P36aRicchmann ef

e f . f
R g i A
subgisiting rovsnifaPis orgiRmehuchagstionthe ermggpondingsequanees(ob hprhan

Ylg&iya l%c@orfhﬁ@lg h RImadizBPL 1'chHesta|i]ee érlc a.inﬁbo%eg ﬁ(ggdl’atent No.

replaced ange wth a vari abl e region ving a
4.8t Y08, eﬂwremrsulaﬂmml@desamah gemtasplagiapjveiiable domain has been

substituted by the corresponding sequence from a non-human species.

[0080] The term "fully human antibody" refers to an immunoglobulin comprising human
hypervariable regions in addition to human framework and constant regions. Such antibodies
can be produced using various techniques known in the art. For example iz vifro methods

involve use of recombinant libraries of human antibody fragments displayed on
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[0079] A "humani zed anti body" is an inmunogl obulin

nol ecul e whi ch contains m nimal sequence derived from
wmeevsiszes i nmunogl obul i n. Humani zed anti bodi eBCT/H810081¢53484

human i nmunogl obul i ns (reci pi ent antibody) in which

residues froma conplenentary determ ning regi on (CDR)

of the recipient are replaced by residues froma CDR

of a non-human speci es (donor antibody) such as nouse,
bacwtioghaga @lgh Mcaaﬁwm at NeQ deiuredh8sé e #.i doggnboarh & Wiirttar, J.

. . F K [
Mgp %ﬁ;g@ﬁ%kf ﬁ99 anﬁ‘iﬁkébe”?{ f]}”zgz?zz;gzroé ‘égi Bﬁgﬁg@l))“y&? M@ der
andoVi llttetpp o9di My BFWM a5 3-8%h).du ebosohdamﬁimnqsezdd ahckthodil €Y.
es. [ n

e Y | s S SR P RE UG ARBE BBt oy
infrocaemgsof lwnmcpmmnm@,@bullmloglemte tahsgemc fumralnicze dnighin ivhodiythe

en}%y%e!nglgsﬁ%ql%lc\?%?bﬁ géngglluvgh glltllall}p(gr c%fe%ﬁﬁg?cﬁﬂﬁed awb%n
cl@llmlst,élnmhlahﬂtijoow firodctignhe ol@E)Red e@m@m@swim res@sipeoribht sgn in

T U

Tltlhweoadf isdedqubmalne §. nmnth)gﬂatwaMcpsm tERBENS U . @ Ui $86:
ty t
s THBGEUBA 8 009X OB B B3R S
(e@grdikobawtpiduallryg PélatRenf3 133HERBRP8), tMadlrsagivlo B T etWOJ@Jfé@ 779-
t 2%

7R By SRR 305 SO gl
(1% uashwildicbdl .. NatusgBosdmologo 92§45- 5 1HU AR Nearbérean, Jlivawebe
Bz%? Fo'gﬁ‘ug d[t%% rL’EﬁB’er%@J ﬁlﬁ%”zgrebh%e Do 9k .cYo8 | Rfos).

co-worker's ones Nature 321:522-525

"’ﬁﬁgé gt %%??%éﬂ%@ﬁ%éﬁg 38 3 F6s} g o
ar&b@sﬁcbntdat Epitppesore ht foDREbatly r@DROEIggus pme® afids ortriegcontiguous
5 £C§%HQXQ%)OQ@% b@qﬁﬂﬁa ?oq&ng I)faa ?ﬁggg%&gé R%é’d fﬁom conn%uous

c cor s are ¢
anang adad}cﬂreetspl(:illy&talﬁai arxpddore td d@haibE ]l yentshveewhgepitopes

RS SORR kS BRT B BA DUIRAtal B o
cpsteppuepicaly finaudeaat deastpu msdrm@p emalé:s at f@0801 8-Theniensnls in a
unl{)ulé éa)ﬁaf“ééﬁ% QI&B' E@ﬁ%ds Sk m'hg e&ﬂaﬂ | TRR0G gBHép'nﬁpetso

I'si ng u pervarla gions in additio
lnﬁum@rﬁxmﬂk\/ aysthllograpttyaantl 2 rdagénsiosal nSueh magietib odorasce.

Se%aé‘g b@’or B@Wﬁgﬁ PH3I008s NATLOYS H} @SE@A%ﬁvoéﬂ%P 6§ rellf At

exa In vitro net euse
Mpetsdﬁb(ilﬂ%ﬁr)t I|br aries of human anti body fragnents
di spl ayed onbacteri ophage (e.g., MCafferty et al,
Gag94 reddatbumant 8%810852- 554; Hoogenboom & Wnter, J .
Mol. Biol. 227:381 (1991); and Marks etal, J. Mol
[omnl .ThRvenBdn I@H&Qﬂbart onyreasic te@khilses (Bbhe éeld anacdMititiantip,

S Aot SRR F007 OB Bt Al e AT o1l B Bepic

théklhalﬂ%ﬂseegﬁllh@s)ays Siclirad sareblyng nmnBaMt::hodisce@mgahb deecminde
o BL i L B el IR SRR B Yol Pr DS, a

Laboratory Manual (3rd Ed, 2001); Knegler Gene Transfer and Expression: A Laboratory
Manual (1990); and Current Protocols in Molecular Biology (Ausubel et al., eds., 1994-
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endogenous i mmunogl obul i n genes have been partially or
conpl etely inactivated. Upon chall enge, human anti body

w@e@done2don i s observed, which closely resenbl BGT/URANS/053484

seen in humans in all respects, including gene

rearrangenent, assenbly, and anti body repertoire. This

approach is described, e.g., in US. Patent Nos.

6, 150, 584, 5, 545,807; 5,545,806; 5,569, 825; 5, 625, 126;
1996 I3r &@bipleSinGel; @ s irawmldich Gndgher o folghhewi thggedf ad te bt podeced,

' ' : ; bav. R

e BARLLEF bOREN 48 Berlly b RERABInk S pr i BB nlFEN e

783 992): .Lonb t al 36 56 859 (1994
RS EER e G %ﬁr Elhiogl b8 Ao 14 o ol

Bi ot [ 14: 845- 51 996 Neub

R 115 off SPELE BEptTh A P ESE %25"]’1‘8% Pty %92%&
pdlﬁﬁl_elédihdeﬁegl mlk NH bR @énomic&él@ﬁ (93n0(relt%5):t1vﬂ[y%8 Ghagq proteln and/or

"Epi t ope" or "antigenic tern1nant refe
the, Bgifﬁc%?ﬁai SHER" " RhRiCE ! tgﬁ Aot FRiG Gy S SFtﬁIH’éned@bFIP{S’Eg S@Eﬂles
subclc @ bh@thplaisihfindvin©mMdeo Aiclago@asellam no aci ds or

nonconti guous am no aci ds juxtaposed by tertiary

[0084] diTh gorf er@oﬂfn&hﬁla&waﬁﬁg theR&ss ir0GHHe e le@RcRIO Al idgid@ Bed.

am no are typically retai on ex sur
At hwwgﬁs%ﬁw cgsww%@gw@p.@sg&q g°B¢ 68%30121 and the
mREAtthaascyipf 0L dBEb, ahehleyddesd 159 aldtac@prdtsigat ment wit h
denaturing solvents. An epitope typically includes at

um&ﬁSPsémwﬁﬁ%uﬂﬁbﬁ"ﬁ&@@hhﬂns@%h&ﬁ&§k&§n@%m&gégnan1nO
acids in a unique spatial conformation. Methods of

poheuglpRfdR SyyeRcp @Fulfda RRBBFRER PO IbICtER tNpatons fa b de,

nfcRbti@sapsRitBionss sucAYs GhNSHRlba@ epdiyutidng 11@6@6&%&1%1@!’@&
nucl ear magnetic resonance, See, €. g Epi t ope_ Mappi

ng
Grsjadpitgns i helapeesris deorasmp/pf the prosent IBY%‘P%‘QVC typisplly gsgvating
mida@dhA tiat 1A chiSstituletlc 0d:896dn of CRAG hcility. eWRRdY B@Rd bound to a
nmet hods [0082] This invention relies in H% &
th?%tlﬁ i eliﬂéwmt&tfégnﬁtwwctr‘iﬂéqr%fulésr fr%e&ﬁﬁp fipy 1P-hydrolase
Mg%ﬂﬁhmggmngngmwlﬁgknﬂethods used in detecting Ghaq or

for the preparation of Gnhaq pol ypeptide that can be

[00§63d THR cASSRNSerdtivh b BRIHE z@@dﬁ' tH@dl%\?@y%fhe%@@z'ygon%&ﬁzﬁlc
di scl osing the general nethods of use in this

acfiFRFBR MUEHORSTRETSERI AN SR BlangeyReacoelapms. ki) ék:la pgfus, nevus of

Ofal BRligAGht bie hARQNALAME1NENM ahd €8 theltlom#Q0E) lentd Iﬁglgﬁg :
Gene Transfer and Expression: A Laboratqa¥ Manual

melatpom) - A ntion Pk it NPy PHEIthe Grdecerier W@Fl@glyads to

actifRHBEENRL ABdommdddSquenctIAarbA IR is pFeQint HXEP! Bxent
applications_ in which Graq, or a frag nt thereo |s

myigtieng tat & e é%inﬂféﬁdgn theﬁwena%eqﬂﬁn & serygay Tabe dells
mitBnR idcRKIS C AMQY Ume a&v«m $STPA (MMh&esan% @ngny ed.
| dentificatiaon, of aqg . seauence n a saq? e froma

sugsfititiont (Pgo'8$1CA Whlélh @S%l@ pe f20F subsiitutigl it B G4 pich
reflE€ WQﬁ)Msuﬁdﬁm%@ﬁ |aM@ClAMo MWHlﬁﬂe@ltﬁﬁeh%209Y substitution. As
onnucIeot| mMRNA or genonic

is |“P&?F%‘5’§é‘a § 81 .t@fi chaiar Bui@eny's ﬁ?fa%rflh reéwﬂ&r b the change in

amino acid sequence that results from the mutation in the nucleic acid sequence.

[0087] In the present invention an altered level of Gnaq activity and/or a sequence mutation
in Gnagq is detected for the diagnosis (or for prognostic indications) of melanocytic

neoplasms, e.g., for the diagnosis of subtypes of melanoma such as uveal, acral, CSD, and
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the presence of a sequence nmutation in the Glaq

protein, is determ ned in biological sanples suspected
W@R008/098208 si ng nevus and/ or mel anoma cel | s. [ ORPGHS1008/053484

some enbodi ments activating nmutations in Graqg nucleic

acids are determ ned. As noted, human Gnhagq sequences

are well known. The Gnhaq gene maps to 9921 and the

MRNA transcript is 2.188 kb, which encodes a 359 am no
malgnaghnt phuetnevus.. as W0 85hentgBdlwenos andihats ofJta.ashussteaogirnl

‘ . ; H . ol I :

sl RN 0 bl Pt b HA0ARS of B Pl EL R4
caiibt aralyapd foc amtabensnuthe eapuimbe of Ghist mRNA oo pifeins Uldhh peesence of a

bt atdons oot s 08 GbstnRNAcopsisir
R F oG R SR BURRA b R OR Bl S o
t he. t i £ typicall tivati
PiiTel P ERE Al Pl Sbnst | tuti ve activation of Gnag
fvity. Wthout bei bagund to g th It i o
B8] ol enbep i 88HSE #rteneTaBeiIRRY s st Smpgpin
Gangliggdtfoahed tyeletiin iy dicaluader detlsvi & YioloBichlkempithaig a

Gna rotei.n 0086] The current invention i.s based in
sentt BHRE P Gk Sho B bR by SRS e B RS e
k@i itd/ tbderod skl irbthé o) SnPelséd) inrdr /i@ 1aridifatioR handgyifieation

neopl asnp, e.dq., bl.ue. nevus, nevus .of O a, Li gnant .
S RS T Lt T i o e using
a prebd thg Geloaivelg hebrivedea waheahutads seqik@dei on may be in any
part of the Ghaqg gene where the nutation |leads to
[0a8d] i Wﬁ%&rﬁbnﬂfodfgﬁbﬁté;( a @naf@ﬁ;&{ﬁ@ﬂce&ﬁ(ﬂ@tﬁ)ﬁ Ga %iubglt:ﬁl@mg@é tse is
resent at . ... Exe a mut at i ons. t hat can be
RABRER by B T R HiETG PsnPRarGRE I"gHs By Bt Ban 6 bl e
hydridizatoa 3&aytrad DB wn M€ b UaBs AN I8 D) NIdA, EnatidloldAZ d40). TThA

bot h of ich result i.n a 09L sybstitution), CAA to
PreleA Ui FPW",E%%HH’F‘E%“? ?Pe%}ﬁ%jé'éé‘%é‘ﬁ’&& mgiw&afﬂeﬂ?ﬂaﬂ O IBERC
hatbuiri@ ) the @idtios. PidfearedPiOBIR asBuSicichili i0ag),e. a8 FebnGAButt 10, TBASr 20

ichresults in a 09Y substitutio 1.s .
SO IR, of e Cotis o PRI I F B Foowh e targe
meRewiY uidef arifgdt doadibynst he change in ami no acid
sequence that results fromthe nmutation in the nucleic
[oaslm't]d /ﬁﬁ/ﬂjﬂd | Qﬂﬁllﬁber¥o@%183r] hﬂbﬁ?&h@?%@ag%bysi AN B Ot Rfdct a
altere .eve or. ag. . aclt i Vvi / n r a seqguence
SCAIANSE MBAtQN ERagyinite it dentilodeT Syl &ioa@i%@lesg% Blotss gpay-
baAREdB9S hridahd INdicaiabd @B deferriBé GRACKGIcEcNB@RAS TS,
e.g., for the diagnosis of subtypes of nelanoma such

[0881] UM 8dme @SYodImenfetplABHITRIh AN aRhy RkURc DR\ ct sBfucH@! |
as,benlgn bl ue nevus and nevus of Ga. T

X a. us,
MBS €289 o irptaedc BstarliebCraadnirart dnfuchiep atsan rd e

nRle® RMSBRCh&GAcRhs NRMIpRE iR mﬂﬁh@f'ﬂé@tﬁn&ed&ﬁ&ﬁﬂe%ﬁ, P15 ABraReChain
anal yzed for. nutations_ in the sequence

5. 1 1 of awm or
Regeigne P CRoh ExprijysAval iyrier- st candndeiafdnt ehripods
wéliHola &6lthbl Sl 3@APR (88 ¢ Qf, ANl DA s15). ABEiRH Protocols for

Det ection of Sequence Mutations_ .in ag

PCR of DNA and RNA, including quantitative amplification methods,are known (see, ¢.g.,
Innis et al. (1990) PCR Protocols, A Guide to Methods and Applications, Academic Press,
Inc. N.Y .; and Ausubel and Russell & Sambrook, both supra). The known nucleic acid
sequences for Gnaq (see, e.g., SEQ ID NQO:1) are sufficient to enable one of skill to routinely

select primers to amplify any portion of the gene. Suitable primers for amplification of
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[0088] In one enbodi nent, diagnostic and prognostic
detection of a sequence nutation in Gang is perforned
Wb 90080982081 ni ng the nunber of cells in a biol oRECTEHBE2008/053484
sanpl e having a sequence nutation in Gilag. Methods of
eval uati ng the sequence of a particular gene are well
known to those of skill in the art, and include, inter
aha, hybridization and anplification based assays. A
sps@fjueneaceschiabd dmigherl t@imaqﬁhqiplt:sheel] kmstvamt the my &t e@n can

Dﬁ?f%r chel ROt y2iga. Pl Phe e Ma%SJf g%gg)};el y

izes to’'the seque In sone
[Osgﬁp%tﬁmf sui e amGﬁl’]li;.l &gglg%léltl%ﬁc?s Sulru{fu c{eabukg are (ljlotnll if E 0, hé%e cﬁaln

refdtion (Ie(SR)e(meWu lancBWralllachymSQ)oh}mm:cmn 56l)andctgnen ot al. (1988)

hvbri di . I
e
(Kswhler @p@b8Y ®rocoNstl. sqwt ISt T8l B lhylil:)rsetﬂszmme@i stdquendeegilioation

Pr ef
(RihT TR0 S SES LSRG R T Ak O S LELE EFR

es a CI eft

ctar 20 nucl eotides to about 50 or nnre nucl eoti des, so
as to specifically hybridize with the target nucl ei c

[0&93’] d(Ehk ptesdes oshiithtivge it Gieg MINA o10RSA s¢af2ed caAIBy d@rmaned

he di t b d b d
u g R feaiond N LA R b R e RoR i APk e

olgzohictdondy Igatidisaisp hay b&aded extachokiess od dtstnltgufshﬁlg a mutant from a

dt
G R SRR R s et s P I B RTR Bz o the

metait@d horeat m;,cleﬁmoidlséqwadel Ohis haged tasahy angow sheed t o
dete eq nutatlons i n
ol EfeidF s ae S BRD T e IR e R TS
hyl’mudllzetoctheammdalsw qmana&leac Gﬁldﬁﬁce&oﬂcﬁﬁ@h@ @ch proafn; is available in
th%glc'lheldo%easterllcg %Ert%?tc ! I nlﬁ-pﬁ de%nhms%{ny 1%1eaé ng tlg:h aosuélbof allele-
spad faylgoaatcotidcthatde biRizcPERherhipids wel | knovvn to the
skilled artisan (see, e.g. , Ausubel et al. , supra).

[0024] i JuarablPisedycrodhags HOdetdii 18bridNBmaAbRNA ploblabidliangt
L‘giJeantltatlve anplifjcation

6: acid SRgyiences i d5amp fffﬁﬁ‘fwﬁgjghg?o %nélgla Gl er%l)f 1@}}(031212%%&1@6'[
(dMR1bw Eismarndd A«m&ljﬂmﬂ pbbs (rev%mdemmt oPtiesBlot) he3gy folats. Dot
and  Ausub n sell & Sa T
A e B e o SRR A TR Gkt (e Tpurtys: S B 12:
5,443 NIQ) andl 5,684 09%6uf fi ci ent to enable one of skill to
routinely select prinmers to anplify any portion of the

[0g%3) € .In Sthict MPoBinfRhis BE Srede@fc (3FgPhduhi) 684 h@thaldrsfemt Ghay nucleic

nges can. be desi gned us principles well kpo
acﬂdﬁ%F ﬁ‘é g%i?cﬁed(“ﬁlé‘% all ei ggﬁ)ﬁ‘@? fl@ﬁt?"éléﬁ pgM SPet r,net?@;% Hhese
reRﬁﬂoﬁ@ﬂd’vlinca‘Nyhlﬁt%ﬂge @E@dﬂpnl\@ﬂlﬂﬁiﬁ al(de llgﬂél)elbl tods[p@@%]ly €rd¥e4 normal or

sul t e a i ficati oas | uae are not
mFtia?haﬁgﬁl Vi, F‘Paé‘él’saé ﬂl‘?%a‘?‘ﬁeﬁéa’éw ﬁ piegseq éémswa’a‘?ﬁ?"ts the
abW%% gﬁ()}&)é}(nlegfsg)o &<ENe mpﬁﬁgﬁwheng&%ﬁolme Qlf:lesrbrlﬁf adrreitmg
Cl enc ) arri nger et

st B8 Aoy g L SR FOrPeAbBIT PrLsiegrobe or b ety
measuring the amount of DNA present in the reaction.
[0096] Detection of levels of Gnaq nucleic acids, e.g., levels of normal and/or mutant Gnagq

polynucleotides, or the presence of a Gnaq mutation can also be performed using a

quantitative assay such as a 5'-nuclease activity (also referred to as a "TagMan®" assay), e.g.,
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(Kwoh etal. (1989) Proc. Natl. Acad. Sci. USA 86:
1173), self-sustained sequence replication (CGuatell
wW@20084098208.990) Proc. Nat. Acad. Sa. USA 87: 18F@)/US2008/053484
PCR, and |inker adapter PCR, etc. [0093] The presence

of nutations in Gnhnag DNA or RNA sequences can be

determ ned using any technique known in the art. For

exanpl e, in one enbodi nent, allele-specific
asoibi;cgb@dm [Ue% tPaic ot 12 9.61 5z AR 07 2mand 1k0418g&dnd Whollald et al., 1988,
PrE) IﬁaﬁSAgaH éjm S(}gAan‘“/Z%E 980 G gﬁgﬁ%ﬂ%ss [ YELRq %cg\rgﬁl obes that

nuclei c aci d sequence usi'ng an o g%nuc ot PRat
M®pé@¢anaﬂhwnmybwi@gmmgfnmhﬂHemnuhammmdkmmmﬂwahm1Inﬁmw
[ e h l

oG g, Ahthr BRI b MRSl ALY SR RR o
ndripalgtr mutanhalclea ﬁétemetsweg/néld ntedloc] cdrf wrperfoingt ugindyralicrsperific
orhe it BN PRI AT AT ol frodt, IRORE CREIBRRLAR, Al
mﬂwmudmmamhabeﬂwsmdenmmmnmeumbwaﬂdasur|ng the anmount of

al | el especific oligonucleotide that hybridizes to the
[082H |18 ofhEDdblodiBishts ab¢ presesaf afortamaCisadf abiecle dat l@odohmiently
oS Bl D RS RN RS e B P RN PR
te@HmeluBS{rr@Ibarldetzenbnmﬂ@és 1n¢1ddft m@eestn)andedrcmabmamdnal polymorphism
orggsg.n;c)%loll% iér%g%ngetng f.’er?% P(gl%li%\olli[ej 1S életrecet{% rrnsetéhog O%ndlglre]r? tubnn§ §}adlent gel
cl{aoptatrsisandyskescri bed in U S. Pat. Nos. 5,3 10, 893

5,45 1,5 12; 5,468,613; and 5, 604, 099. [0095] In other
[0e98) o siBditBed dbbe, rsese poBodiioenta kweln b Giok) RNAae detctal

t ant ! ei c_acid,can be detected usi

MEH GRS oG pieorginie P uf RO 2B 60E R Fhs By oreona

mmtthmefmm)'ﬁhleg sudl@asid lonadizytioh cahhigucs m«edthen tskosobf skill in

o B S AL ST AL o RSB
RBPCR. pg.i umrg reéﬂmme[R]éB@h osngilick- Sp’bcsﬂlmﬁrmlibrférfpaﬂts dotidotting,
in s1k%1|1 !%é]r 1az%téonr Iélg se)f)ro L ASY : éﬁ mlcro p arlrr?%s g“n%ﬁ e flke

ETSCaRm: REPIR, I'ng act I'V] e ambunt
uct an be determ ned usin .
l°§§91 T R O R R S o bR R S BiP i
pdlﬁﬁpticﬁ&é‘dule%s cﬁrﬁl&&ﬁ}ecﬂ%te@(} tulsmg q(ﬂfntda&%ﬁde@ueﬁées in the art

nucl ei c ac nor mal .an
siehi e PRt ettt B ieSpt see Rt o
coiittblas. igoanarmbl tBhe@r b@npenhéladderes. usi ng a quantitati ve
assay such as a 5 -nuclease activity (also referred to

Déasctidn of BAMAPEIYPeptids Scqyignce€. J. , as described in U S
Pat. Nos. 5,210,015; 5,487,972; and 5, 804, 375; and

[olrld] | 208 rRAtGRY exprdSi88 andrA6ivitN_Ed alsoAedicctREby deedofing Gnaq
88; 7276-7280. In such an assay, | abel ed detection

PR BIE ctvEat Fergramrls- setogiop if ﬁn%%%oteﬁﬁftwftv QHthy BEFERC o @nad

pro@ A€ thatihii b B hutahién, @ﬁﬂ)&l st CRE HifdhokRAfatPIoRR or InkcBOMR: assays. In
enbodlnents the % ridization probe can be an

sogje|cabadimgaisiths levehoifiaa ohthe PRFET pfii Nogpal or mutant Gnag

polypeptide in a sample is conveniently determined using immunological assays. In other
embodiments, Gnaq activity can be used to determine the presence of activating mutation of
Gnagq in a biological sample. The following section discusses immunological detection of
Gnaq. The section also relates to generation and engineering of antibodies that can be used,

e.g., in therapeutic applications.
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normal or nutant allele. Alternatively, the nethod can
be perforned using an allele-specific prinmer and a
WO 2098028209r obe that binds to anplified productPCT/HS2008/053484
ot her enbodi nents, the probe may not discrimnate
between a nutant and normal allele. [0097] In other
enbodi nents, the presence of a nutant Gnhaq allele can
be conveniently determ ned usi ng DNA sequenci ng, such
Inaisinplppiodelguevedinag, or ot her known sequenci ng
techni ques. Ot her detection nethods include
0301 gl Ammbdlmude te e fcxxtetmt (Elmqa)k cqndieywms'sp)hmslm 0¢thods of the

mﬁee“?ﬂn %)s tLhSﬁ‘ i} g}hu i %ngaq gr ae eger?{l K a n{ P%‘p o?fle(gna% can be
acadiraﬂ)lgghadmsmé @ﬁ)}gﬁ]a nAsiberod I\Meﬂtr@dgrﬂi@d Vtemumdhomh’ﬁndmg assays. A
gengralo I’g%e?&!: c%“gthea I%)all?cag'le ?eﬁgr}ﬂl ¢ @Hnd 1d %farq %zde '\{g%nQ%cgcﬁees:
Atlxabmstonyl Nbdnsal(( mﬂ&)\amirHaﬂDW& hmtebeUtm@Am:ﬂrodm (19%9)n@ther resources

1n?1Hc(l:e sé¢ gl 0 %ﬁjlfxillylrtl) @ ?EIO c‘%y?&nt % 195‘ I eﬁ%lcﬂo%),(vcﬂume 3'} sai, ed.

0S€ 0 or “exa pressio
1998} Bhsc mfd @nagl loammalogp(Stiees #nadry zdsd Thyedt whmnq Waeseguch

Prgﬁ)f:cﬁ-r m Imrriuno P%IC(COH% W& af %as Johnre:" ﬂag@g res ng) Immunologlcal

e- specl ners or probes
bigditglaskayk r:andlsz atheopplyoRNabc& nmnod:letal armlhodlm @ﬂoscm@ elarﬂédlments

g o o P U
d d/ be d t ed
0864 ety B RRR iehe PERHTRTERL RO 1 HETE S and
ccﬁlpeﬁtn&&ssfaffm de cddﬁ;&:ﬁﬁizebedlyh dfeeinmahxwf Gnadpreseaipresshpnisi S

det e m ne

f t
g BBR B bt B Sh 8r AR Bt et e See g P dBlaced
(c@tﬁb@t@ﬁa{ﬁa]y}tj@ors aqmmr(&m a{nﬁh'bgfz)])y ﬁ{e hﬁl{‘ned/n Gfmampresepf ieasaoyple.
r a | VI SO e el e

C%IPIB?IHY Hsed assav, {’ % el ﬁeolrmrréu)? l?rl,glis W 1c stegI the%e]p% aég guan%
thp petadtdofpedtéin irt zysamplet iehepp ass&eﬁonmtorhcl(ﬁhaq)ommlmmaoetsmx
(Lli] )V%hlach rllyet hatolsoomnes dg gg:{lecl? 1.% b|1 Sde sgemp i( mc(;llI gzt I é:ntlg?chss) relFase

In scre one e
ermftpsﬁimad] reagentshle n;arhesemheh at tlen daeaal acm‘rdlngl toasrend 4B seghniques

BANBEPLLACD. @B Rl 236ARYVRALENT |y, deter i hed

assays. r enbodi nents, Gnaq

Disl \\ﬁgﬁﬂéﬁ‘%?ﬁﬁ? s . gg%eoaé%‘iﬁq‘%% %ngeﬁte B U BTG 4 labe the
co'ﬁ’@&xffm{nied\l}@/ ﬂ@ aﬁtﬁﬁ)ﬂy ol diigaudhe &bélﬂi@‘u@@k gy G&lf be one of the
e SeCtlon

detection.o 21;@ Q,r !é
e PG bR RGP BE a b pbtRedhE e Tparbas
labhﬁcﬁki}naq pOlypeptite <bﬂhdﬁlﬁlbdlahﬂ1-é}n§rp¢]itlb<ﬁr@t Iﬁdtﬁﬁlaﬂlmwﬂﬁllabghngent
01055% tib e ed odet C
mi e O BaCnareh ab ebad gt ABadeul s nd S BShy
anitipamedoinipter (4 @bortdb@ aatibody; isytygienlly mjpriclfictio @ﬂk‘bﬁﬁl@ST(ﬂf he species from
Wflieh %C tﬁrs?antl%n y 1S Elen%u%n tdﬂflelr %r% elersQ:apo fbleGEl s&cﬁiceﬂly%mdmg
immunoglobulin constant regions, such as protein A or protein G may also be used as the
labeling agent. The labeling agent can be modified with a detectable moiety, such as biotin,
to which another molecule can specifically bind, such as streptavidin. A variety of detectable

moieties are well known to those skilled in the art.
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acconpl i shed using any of a nunber of well recognized

i mrunol ogi cal bi ndi ng assays. A general overview of
w0 b@sagsabs cabl e t echnol ogy can be found i n HarP@GUUS2008/053484

Lane, Antibodies: A Laboratory Manual (1988) and

Harl ow & Lane, Using Anti bodies (1999). O her

resources include see also Methods in Cell Biology:

Anti bodies in Cell Biology, volune 37 (Asai, ed.
[0169 3)The Barsitwdardatw] @ detecteldt glonprused irody ast St is has clitiddagpect of

t , e . ol i ..
th? ?ﬁ%ﬁﬂ#g 0331/(’%? 6%1][%8615 no e%qn%ﬂﬁt[yégéel"tgr\% g\%;]tﬁ %E s%wt?ceb)}r,ldmg of the
antiD@B-ysedeis dhtapsay | E’mﬂuﬂctaglle ealup bamigiang massidylsviogm dejsgnble
I : | f [ S
e R L I R
ofrmimancas@naandnio lgemrl esoshany el @nfmll t_mysedl mét@ddsz%n Cowphid|ty the
I t

m%&ﬁﬂnéﬁ &géggpgkﬂgﬂaQgg%ﬁgBﬁ&hv%%ga@g%g&%ﬁkﬁmﬂnc
photaehentital |bmhafslsaiylmmmlh@emmu plectofal, @J‘aqﬂ probgernal maang Héseful

B R G R s
coaway)ds (g o nilwreseant isot@oaquant ickodyd, Uyodmlee dhkreesm, @ddlby like),
raﬁ)loBPtggtgniyﬁlegﬁ?g rﬁBlsg rad\%ﬁ ?Q;Bﬁhyse %%ﬁﬁ%%a{a&rm%ﬁl 1S

u ch are use
cogyurapmdyi dsyd ke F{M%@eﬁ@etauﬂmfvmm;eand chlarimetsia fpbble suciahenlloidal

A e
Chmlblmmesgm(c@mgoundamy bléfdbee@?d dred a reviead e argvs dgbsluisatr eignal
p%&@&g@%% hMaE%g Seed 4L 6% BY: tN&e&@FéoﬁCt ed according

4"t echni ques (see Monroe et al., Amer. din.
B @&%ﬁ%%’f’“% LO4T L roassanss, ooty

Combe Taitvhie). dmﬂmeeembbdlmmd ImyattOh:etozﬁnaq bache daﬁctetiamiriggmtibodies
The | | 4. I 0 i et
th%tgﬁ%:}flﬁgﬁ% félﬂc?%%ggﬁt{ fo%l?)c(]hu/s %ﬁ?ml];oa?sg%s Ak fﬂ% bé LE}E% {g’deﬁﬁeﬁﬁm
Ghalpedtéing agent may be a | abel ed Gwaq pol ypepti de or a
| abel ed anti-Gnaq anti body. Alternatively, the
[Oﬂ@ﬁ)el(}mg oazgﬁaigmen’l‘a@lelbﬁf agtthe pdnm)bf&hwpepsdﬂﬂbqa&ﬂ& containing a

SGSI? Cond ant E)eOIEJSXd to cfuce %%805165 Hecflﬁlcaffy I‘C%C%]B/ 1t£ F}gaq For

gen co a secondary -an
emmp]epeaﬂequlﬁmcﬁﬁaqmr amarmgtmd:)ﬁagmt théretthis ismedi Escdnfbwmt
Prole U 1%1}1 referréc’% %%rlmfan%tg IaI}b og ‘Xl guc%on Y& mz)nocpinzn or P(B%c? nai ns
armborhetsa A temeigpichns synﬁuuhp@sdqmtemvai finond\the rsequemieedlsplc@echhqreln
% SO b(g L%sed as th l.a e ent . Thel\llf% eﬂ agent
an conjg%a ed 10, a ]garn%r PIO %lﬁ can rmmunofg I% al ura OC I‘I‘l
e nore

prbuemtmay, alsbdve whed ehihea mqtdneor 1mtp1hre (ﬁuine Thaprodqme mtlﬁqnmaéd ty generate
an% ad . such as streptavidin. A variety of detectable
noi eties are well known to those skilled |n t he

ti d t .
oF s P BE B elre i € Ri ST Moo o Bincay
wiﬂn(}ﬁmltar@knowasO ihong)falsll iirt thdﬂe&ed’] @Tg Qbm”alnf Harkt & Yane, both

i f
g S Gl SRk pEotat Jr Gtish B R Ph
litraies bf @bonitananngntidodi@tie pliagb besimilar vectors, as well as preparation of

polyclonal and monoclonal antibodies by immunizing rabbits or mice (see, ¢.g., Huse et al.,

Science 246:1275-1281 (1989); Ward et al., Nature 341:544-546 (1989)). Such antibodies
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physi cal or chem cal property. Such detectable |abels
have been wel |l -devel oped in the field of imunoassays
w@pag/o98209eneral , nost any | abel useful in sucPCTES1V081653484

can be applied to the present invention. Thus, a | abel

IS any conposition detectable by spectroscopic,

phot ochem cal , biochem cal, imunochem cal,

el ectrical, optical or chem cal neans. Useful I|abels
canye tfvd fprdegeortic pnpregrvstarrpplmetiend e grag Hetdeectivaad melagongas or

I -,
o PR e iy S SR PR TR R SR o e,
[0108) orBpweliyn polasichat hmlsetra kg a titcadfl 161 aabasgr afmszljwtedsand tested
] t
o B el B B R OB G B e By O pRUBS AR i
organsapt eiigi oempétotve hindaa dnvwloessanetpetibe pelpdiml stisha asl
m%&dciogél%ﬂfogl%% QvﬂPﬂIsquRJ l{de\glﬂgi 1@? 3f 4t 'l—eaﬁla?cﬁltt bG n%,a\?g're usually at
e.g., polystyrene, ypropyl ene, Tatex, etc.).

le@hahmui UnMn@Dtlsmélmtat k;mlrplumh@é niey bettes.gundh eptiosalty. 0. HoeM ar better.

review of various |abeling or signal producing systens
[01 6Pt Imn%nhwgmntssae@ndd agtibddahepnbe MNed fod: ﬂ&@abp@%pplications

([(r%%acr)r? ’le Ans:‘c])léngloeg Ibgﬁm{irg[% ﬁuc%l n émtﬁ)f omner C Xuc@‘.{;? ehrrzlilr*?a}te a
biblagisd lftalcawbmf(ﬁme ais desnmlteatbelows Ttm:t 1ﬁiaqdd:taon dfengeinect ed
antlflﬁocp Q. (elﬁlte%qu oen§11 Jrhrgenerazﬁ oecFoal%lg%) atmerfeam{: ctntecr)?ﬁq%sglnlfq (grr el
pc@mqorpcrootammgszanc{eﬁéic@l@}:elrama]y ©duca of clagmﬁmhe mmpﬁaemf Generally, at
legs't 925%%90?621@60 irn act e ngowﬁlem eorintﬂeq% s ?eq}yr% Xh gt(f%gtﬁab ut%g%

a sequence nuta ) e used td pr o uce an odi e

bespamitichlody blyfenecamtdl abeltw%h 0 decredsobeixapladly paferred.

reconmbi nant Ghaq or an antigenic fragnment thereof, is
[0l B0)| adfed, thRacibodiedtaite Chfa@bﬁbteﬁhsif&r thd’iﬂ)epm(egfpehd’aedls are

hulénorglnr};zgﬁ? %ﬁlg?cfleg?k?gb SIP rre%%%tcieon Q}/le reelxol%c Rgl emtxh f: i B Protein

qu@ntﬂablelnd er Hyregh dnribedids Inen ﬂarmqummddlsmg vargmel tehiati@icmiknown
con ated to a gcarri

o BERE R PR s e R Pt FRReR] MRSRof2 A

(la%BdMaikt bred., .. MqZ)le@l 2 58IpI9eB). fﬁremchiﬂqeesmfddleet ali sd

Bctberrngeg il ﬁage %sg a%%%l a}:;:]ftel?.?g% %)8 eg Il;]ua 010 nl)%onéﬁ %%?cHes (Cole ef
alr, MambclaplsAnﬁhodab hr;d G/untdn Tavagy, ar7é’ (k%%mdtBDetrhoael Of Immunol.
I@E ﬁ%% S?E 1&9;?)? an angﬂé%dulssncglil gedrélacge bly ugtrogucmg c?fqlutnan

inpinapglp@tlin devi myo mlls@otclaomahzt e.anticb odwiesh the emjogenbnsar i es
1mmun\rl\§lf)lruq8| Qr?e?e i alnlb[%n 1a§¥ o% poln{i)cﬁ%egﬁ n?(!tlvgtégn b Onf’:lor S
huanhiabohdide srobn}ctlpmmbsezvedgwlmelbd:lod.E:BJ rcﬁemmes:élat(sesn hemagps,in all
SO iRl DTt 08, gk Rt S
dGS@‘Ebdd feqr, ndUsg Rastt Nos. 6554;3;80’9 ﬁcﬁéﬁ |8@6 égij BZfalSJ6®51$26 8.683.425;
d 1'8 ﬁ%‘tt%% tfoll(gwm sm ;Bgm%uo%r R/I%st 9}- Jp e%zo%nlgnsyo 1% 779-

I NCr ase ressi on or ac
783 (1992) Lonberg ef al., Nature 368: 856 859 (1994); Morrison, Narure 368:812-13
(1994); Fishwild ef al., Nature Biotechnology 14:845-51 (1996); Neuberger, Nature

Biotechnology 14:826 (1996); Lonberg & Huszar, Infern. Rev. Immunol. 13:65-93 (1995).

roaé:h 18
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[0108] Typically, polyclonal antisera with a titer of
104 or greater are selected and tested for cross
WO 2@8098208 y agai nst non- Gnaq proteins or even RPCTES2008/053484
rel ated proteins from other organisns, using a
conpetitive binding i munoassay. Specific polyclona
anti sera and nonocl onal anti bodies will usually bind
with a Kd of at |east about 0 .1mM nore usually at
Deteaiob obdvouty 1 mM optionally at | east about 0 .1 mM or
better, and optionally 0.01 nmMor better. [0109] In
[03 Dife f&i‘dppldbimedlbﬁonea)f ﬁlﬂm thdﬂhft lﬂmdcy aqtiBigy m ba gletdetédow evaluate
egg%srlcgﬂ stor fo Ckfymﬁ 1r(1)hl thDS Q act1v1t m%ee %CUV%Y ?aélge %Sées(s),ed using a
vagiktyroif natieo aldbn obogisgal mcﬂuthmg GBPI agf GIoP bigdiag adtsity, GTP-

' bel That f
N A R R e D v
acﬁmqo&h 08 aVa)uated usingBldaRAShdfinle Syh as Mofetksodiate hlith

ul ati on .cont ai ni cancer erou ells . reduce o
Rl et B R iR SRy S el it errher Bty e KEmDles
atﬂ@éﬂtheﬁlﬂﬁzalhﬁg @aécthodgiot Ldentg’ylﬁg\%dd,ltlo‘ﬁhlbi&mg inhitd®rsl il"b’(@ceillls' Gnaq

referre . S ou % bei n ticu
B SE Sl hsitng B B obnd o pmian bt i
anBiB@B Clighhll Yor ptheif @esteiacsuc lsibhlidgfha@etulek.he anti bodi es to
the Gnaq proteins for therapeutic applications are
Dﬁuﬁ@ﬂh@ﬁgmqmbghggies (e.g., Xenerex Biosciences,

er I.nc., Protej I gn . .
WE.%S (%’r"?& P“Cq‘i—&ﬁ%%a“% IYIB‘Eiﬁ‘i de Seqpspiesqa8 Be bﬁ%&xgaawa OUBTOALPSS
oﬂé&ﬁdlaﬁidSyﬂc@@dEﬁMsﬂMﬁS pKRAIMF ol EkalripR, @rdescnlb&cdbuab ﬂ@ s@c[malg@ level,

di s I|brar|? Hooge gfoon1% ﬁ%
orgigHl %@% Cpadys £ymelxygy. RghpLE sable (g a@amnt C"’é‘i’f d@fg&mned
WKlel:&ﬂiﬂ dlteralibe et @R Nicepd@sin Ge 16501 & cepradsion dNELLBRESTEaq ©f a
are al so _available for the P ti.on of human
Seﬂ‘b%&%ﬁ“‘étﬁté‘rn 3 (7% JY RS (hesresens © él; ﬂi\?!iﬁ‘l&’élo Agyelanocytic
noBplinodi es and Cancer Therapy, p . 77 (1985) and
Boerner etal., J. Immunol. 147(1):86-95 (1991)).

[oismp |3k |n‘)éthohéld5]ﬁlib BRchiIRdhesh @A RRd PR nlive RhHMCLINE of
human i mmunogl obul jn locji into transgenic aninal s,

trf‘ém@ent gy RRgent Wl%?né?f FRECEMAE JBRBEE TR REIPRS dyighion in Gnag
catl @Rt BN BerRBARerRRUtidsadully asctﬁosg @ma%%ﬁ@lyad ﬁlﬁ@ﬂh'ollﬁ{s@dB or

Upon chal | enge, human antib g uction i s observed,
dappsesPmotasey s repdatediy @%athﬁE\be weticial o haseaticntsy I pddition; a

coﬁ*@ﬁﬁ@rﬁtaﬁ be k&&h}%bﬁ&h%é@ﬁ%@r [ﬁ‘&g&%ﬁi def&® §1es'5J&’L|le)/1®e 1Aftgkion
anti b repertoire. This approach js describ e g.

mjGagy, asd %/hpaftl'@mﬂ efjsacy of om/03 apgefiper anti-melingppagent. §s@1 plyses can
bepefBnect 2., f@?&tﬁ@? ;i.eDbP %}Qﬁ‘l@ afo@r@nah Qefehi®r geﬂhén@é"&nﬂﬁﬂon

scientific i cations: Marks et ., Bi o/ Technol ogy
mf@nﬁ?@akewswmég fpm ppesiehyy h@t@aﬂlbseqqqa@w@ese@ @S 6L 83T

tyﬁés%? Q’ﬁtr’ ca}@{r Eﬂrega(ﬁ %%ﬁ%%s?%smﬁggﬁot&ﬁg osgﬁélﬁ)law d[ﬁ or

Oﬂxvédb@nsgream Py s éegBlamiéE inad aghconrdat8ahq reoBX; of thedbleetg

Wﬁh 'JE‘E‘ R efﬁ&t:?f)ﬂhe {Re¥nent MuNol . 13: 65- 93
995). Detection of activity [0111] As appreciated by

[O(i’ﬂﬁ QS e§k§uLlll mEtﬂo&shﬁll BE hsed 91(9)9]uﬁ&kln\(?\;lﬁl)ﬁdg’lﬁ&lap&a&%&tﬁ%%ds,
[ Uat's

to eva
e.g., detection of other melanoma indicators, e.g., cell morphology, and the like. In other

embodiments, a tissue sample known to contain melanoma cells, e.g., from a tumor, will be

analyzed for Gnaq defects to determine information about the cancer, e.g., the efficacy of
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expression |levels or for identifying inhibitors of

activity. The activity can be assessed using a variety
wW@R00s/98208 ro and in vivo assays, including GIPPERUSIBDRAN53484

bi ndi ng activity, GIPhydrol ase activity, or

nmeasur enent of phospholipase Cb. In sone enbodi nents

Gnhag activity can be eval uated usi ng additi onal

endpoi nts, such as those associated with
certpiasitoemstsidims drergpewgive thhathigeirGnague Mowisssraans pahways regulated

}q§ %ribed in greater detail in the exanples and

seéiion detailing nethods of identifying additiona

[Ogﬁmsllg goﬂr%,lelbelnrrtéb%?%neng ﬁ‘lﬁf}:/fls o%/ %no%& s fP t§1 PrﬁsePce of%{ng% de%d cts
onispduen@ciisatioe cgn he vasl tardbtml‘noniﬂythe bnoglﬁﬂﬂ of mpatlamhzeth melanoma or
fOPdGQérl’enllnrl]ﬁ%l?Sr(lélﬁS‘%SgSlr(])n g? 1%19 F]ﬁﬁ% &B%géloéﬂc cg’)l‘reesené:e acan ¢ iarllﬁrgased levels
offfrlay pRNA creprateiq uadicestid@nardér teetséror oficagnasmstatgms in Gnag
mgaﬂgqo&%g of a nelanocytic neoplasmin a patient. For
P as described above, the sequence, |evel, or

B T B LR B SIS 8

defer@ing peudrdssi@t. s exanipld Hikudsaroal viakrabaxping sdod@nlydiph nodes and
or_a se nce nutation
ookt bt bel B w8 bre e E G S B G TR Mercased levels
offtalagnaciytyi ¢ neopl asm [0113] The nethods of the
present invention can be used to determ ne the optinmal
S@ edhiiffoPinhibi®ad dsrandduldiod oPpBahgnt W th cancer. For
exanpl e, the presence of a sequence nutation in Ghaq

[0¢ed) i1Rdhdtik Bspbdiathis GREARINInAIIRE ARESsIE Featifil §llaAGMd MAQSE
that tar et gnaq, hosphol i pase Cb, or domnstreani,

OVSERKPES PR PEhsiE afne@gwn@i%w 1P fhepethod cemprses pdnpipsietirgs

inRiBltdr@N Ghaq dnfagasletl Tihtiorsang GhiEindlob@its §8Rnddéh. MRAeNample, non-
established bet ween Hgﬁg presence of a defect
d,

or

lirgidige eYeRe R i aPiesh sy iRb S¢ WHHIE REESEINNETtigR cavripqlydg specific

arfnoRIPECIRE inBiBRSAH Bf Pran Eﬂdﬁﬁb@ms&g%tlncllﬂﬁ%mmaﬁrﬁdmg
can be performed, e.g., retrospectively, by

Exermlapy Rohg migng whibiers Sla@blé &ar ugs Wil gisecat ili‘ﬁ‘fea?‘i’fb‘ﬁdil‘i?

stARGERb AR, hak@odpb e RS CHEIT PabiyERS- I i@h oRGy &-

subsequent |y undergone one or noreé types

bygrrey stetaerpeinct hdlirepihy boghineqstis (@fingad). a?n-ﬁeéqcaéﬁt PKC

mﬁb%rQPﬁCfﬂ@) Qin PR RBRI 41RA8E GEBY760Khi REH indONAIBAHR At more
pat hways regul ated by Ghaq and correl ating the

spp¢iBepdl adituh thejskassicat e@ﬁorrw A RKCh mcludigR CE £ the BE-adpha pfisense
inhibRALRAHo03( Qlalﬁei méé Hen mhfbiisig 1R85 434S W 1|7!515k@nié§t§1qu) NNon-

conjunction W th additional diagnostic nethods, e.qg.
hmeme@WHmhnomh@ﬂMEpfMEﬂénmwaa@&dmna@mkeddém@emuUhWhmmlBﬂL

W%EPI{SBJQQ!S(Q Qe 19@% ugehig tl{e g%e%ent tn{beﬁ)& |ﬂer enbodi nents, a

sue sanp ain el anoma cells, e.qg.

ma, tu zed f o 4Fa
[021{%{? er(?tnher{ érmlgb (r)srlrrlrcEll de 6%11%11 Ors %ﬂcl% gsantd aorcllées p%ptl gnucfelc aﬁlods and the

lilef fAisoscyhesing @ Chag mhlbﬂ(ﬁ‘aam mole@llﬂ:thatam)dtllaEB Gpayuticks acid
extppegstlont a%ﬁ/%e&naq pr(()]tbln%EtIV(ijt?/V\g} %\gvr?s%rearg %gtﬂxyvvaa% Sreg%%%%i'b%%?gq. For

example, a non-limiting exemplary antisense molecule suitable for use in depleting PKC-

alpha mRNA is 5'-GTTCTCGCTGGTGAGTTTCA-3'".
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by Grag. [0115] In sonme enbodi nents, analysis of
nmel anoma cells for the presence of Ghag defects or
W@ 2@eme982e8 mut ati on can be used to determ ne thBCT/US2008/053484
prognosis of a patient with nmelanoma or for
determ ning progression of the disease. A "diagnhostic
presence” can be increased | evels of Grag nRNA or
protein and/or activity, and/or the presence of
[03 B u evigkodaftsatdnorgsfoi modBinags offrampalinde canfempbotyi ©nexapplt] 6]
ﬁﬂ% o QO Gk E'R'o%%r &gl%? §Sldm&ﬁte&.°§‘&cﬁ'n{&h&9toﬁ%a§%‘8”a
can be eval uate et erm ne progression. For
a@&dﬂpﬁewl@Tgbﬂ@@mkmuﬂuMMSteraI organs, blood, |ynph
nodes and the |ike can be analyzed for the presence of
(0@ skigieesdcmaquthditocrsn Bndentificd bycaseasgdol @aghgivity, e.g.,
Gﬁ] % 1%% tOT %J]il%l gyjdrcﬁgsre Zacr:]tgvtl 0 g ?ucglgaf) slélgs[] elrrtl)flil(%/q!n%wﬁ (%1% se8ue%tceosro§
fragnehuudes tirvenhodsbinfing doaain ofg}namloammats tl’re&tof ovesexphess
hu%nga?r%{) ér-'r)lla% gcﬁypegfﬁl S %eg?eﬁﬁat c%ur%gpen asle%h tsgcgl agsayiﬁ é)rowc%d in SEQ ID
Nart agoni st. I nhibitors and Ghaqg antagoni sts are known.
For exanple, nonlimting exenplary inhibitors suitable
[ofl DI U%lej tiskayk e upgdes efehtifl inhéiforsalat cabei us@l dsderapeutic agents,

spe c.apd no ecific.i h|b|t PK nd vari ous
e Rt aF e A Far Rl KA i S g S
teftﬂhuslngrﬁriaq pgypeptiddd] dithérse@nibinain @ nﬁt@falljd&@uﬂdng thﬁd‘;ﬁotem can

i ncventi de._.st aur.ospor.i
bR e &l st e Ry ShEd i B Sk Soombinant o
nalAMYAROBring/ - Fo y:chinpley shraforasd@tls cud,be used. Modulation is tested using
r eo-

|h drosphi n safi
o sk Pt PY/E" BRI IDE B IS e srominedeip e
with Sbflhi_'b)e, or GG reudtiond) usisge z&ﬁnaql’fd@fne]ﬁrt]limbmﬂsatotah(ﬂher paten, e.g,
iC hibits the classical isoforns of PKC
m}ﬁgphﬁﬁ gbﬁ%ﬁﬂ? t he PKC-al pha antisense i nhibitor
L Y900003, and the PKC-beta inhibitors LY333531,
[0£:224 1 7 gepthoepm badiment iTRFNA REHPT S e (RPreRiemp elf g0 "be measured to

askd3ihB bir@isSorafes mil dnr(aﬁq ckPession 1dvals | NU6st e8lEd b RS Gnag
~and fluvirusin B[ which are al so_suitable for use

is coptgofed Yithedesh fomw%for aaptigient igp teeffrat any iHeRstoBT: §nd then the

leld16f MHRAI G2 idRiid Bmfasiash TAS adbiink BOCHES B @&dhdlﬁeracuons may
uclelﬁ aci ds and Egg i ke. As used herein, Gq
b R L Fer S sk 1Y SHBINS RSO RBLIA R IR 4t 4! of

exphSdi® £ adGicdoLRmesS Ihe Bman f)ﬂffxpd%bgﬁl %y%&ﬂldés@&ﬁ uwustnlg any
ownst r S requl at y aq or exanpl e,

mﬂ£%ﬂﬂwwpﬁ? PWQ’%&EHH%%?@” fPgkse mol ecul e suitabl e

for use in depleting PKCal pha nRNA is

[0523] Gﬂ?ﬂe‘m@@rr&)ﬁ@i@@ i Ehs0 SOMPsie G ametH g prossion in the

abs&icé 8ﬂh@ﬁstfc@ﬁ1péﬂﬁg Uk%ﬁl@sﬁa‘ﬁtlﬁfy 1§0PL Haﬁlﬁaycl%rﬂeﬁml fRn thE &me
exanpl e, nelanoma cells in which Ghaqg

celfy @?mé%mhé%fsréwn&lnaﬁmegf@apre@ﬁwuﬁﬁaﬁh a@dm bgggynogidicd by

introduction of heterologous DNA. A difference in the amount of expression indicates that

the test compound has in some manner altered Gnagq levels.

[0124] In some assays to identify Gnaq inhibitors, samples that are treated with a potential
inhibitor are compared to control samples to determine the extent of modulation. Control

samples without the mutation and untreated with candidate inhibitors are assigned a relative
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candi date Gnaq GIP hydrol ase nodul ators. [0120]

Addi tional Gnhaq inhibitors can be identified by
waz®apyaes f or Gnaq activity, e.g., GIP bindi ngPpOF/USZDP8/053484

hydrol ase activity. Such assays enpl oy known Ghaqg

sequences or fragnents, e.g, the guanine binding

domain of Ghaqg, or variants thereof. An exenplary

human Gnaq pol ypepti de sequence that could be used in
acgvibhvahs A y¢0. i shipitiovofdédq isncBEQdIviDeN@e Activit) Y218 relative to the

Vit |fy|nh|b|torsthat

co?grél %iéboﬁtsed/s %ééon f %dééﬁ’? tlgng%gsﬁw ant i bodi es to
[Og@q tc?r\‘re}l A ag ot?sl,tesd:agstgnbdtohsso? ﬁ%ot Ia\éé)te p s);nﬁlepFer%lgarl compound
orei bﬁch@malt emmma ignamtaclomolkrailelsueh lag/a pmteum sugag nucldieacpl @tlpidn

{Ear{l]atlt\)/eely rgc())ciu?t[ors éan%x %ﬂr}eﬁcaﬁ fl‘n e ek Vers1o an &%(e{r%ltr gplcacily st

I'n an reco
cdrrq;buﬂdalvxlﬂybmmmchenmgal nExl)ercul(es{atdleepndet viaansbmlicsed cel | s
can be used. Mdulation is tested using one of the in
[0¥24] r dn 86md ¢mbodin@naskaysnd @sera hactulxe tveight. of AGE thir t,yocan
| so be exami ned in vi i t ubI d at e
oqRoproR e e e et O sl o, 00 R Rl rhE R
snjlIGize iofthe agegts cpiBesqebiedbltrsisGimallor méHdales hdk2dighk nlikelihood
nat h NMRNA and/ ar tein e
S A N R L S ke oS
inclodipporalhbesrptianabpnepitesisi bighdr evikslar v@elg‘lmsForceedtﬂlple agents less

t ted th
ARG Pl ot Cinu paebrt eerily MifbBly GRETH bher
Lipinekileexieds f@ifowl’:ﬁlNAmg tmojp thared H-tosd mgueiseHhethamﬂ of OHs

vty enge FeliERiea iy ol G Y Pl gt cE B SR,

arﬂ&ﬁhmnglgorb Hean |1@Hdiond)ﬁccep¢ms (aeS@temad asthasdnumm d zmn O@)‘ See, e.g.,

ngmrs?i et ql. fdv%‘irf?%wéh\%%/o Res BE ‘%szﬁlgos eWomﬁgul{l‘qs c asses { aé ré rsltlbsfir%tes

fob&obglcﬁlahh@omﬁrﬁ)drﬂﬂplcmﬁemﬁpﬂlmni toalic rekpr essi on is then
conpared to the anount of expression in the absence of
[0t t]Bsdntl@lQ/I’mQ Uhﬁﬂllcaﬁc@h{bﬁﬁcﬂﬁhiba e ab 8l pattit@Bhodiltdr ofiyand

G 5T HAl SO 8% BRE AT RT BCTOR BHONSH g e
(emedalﬂy BMSbM)alsdﬁll) sadations. | THR asday dvet édsizhato lslGredBNl@rge é’nemlcal

t
s LSS Bt dhireon To o €h A€ (RAGRR Fodp bl R it buer
fohﬁﬁtﬁd)rﬁmlcfcﬁi& Platch i BEUTR a&3EAYE Wilbbd aj)@fctbllaife& tHani@ere are many

th etr i th,. a po tial

sopflirt i SRRty apiE S §F Lt QAR Bl denfvo
Sipine-Addetck 108t Dduisydvay] lﬁﬁka@hem@amlb@ﬂem&a phle8kanButie Sivitzdrand)

Q‘ult},altl on and untreated with candidate inhibitors are
an a‘ﬁed a relativeactivity value of 100. Inhibition

of Ghaq is achieved when the activity value relative
EXRgessio8 AS¥frol is about 80% optionally 50%
[01?“ onal |y 25-0%

Cettam screening methods involve screening for a compound that modulates the
expression of Gnaq. Such methods generally involve conducting cell-based assays in which
test compounds are contacted with one or more cells expressing Gnaq and then detecting a

decrease in expression (either transcript or translation product).
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[0125] The conpounds tested as inhibitors of Ghag can

be any small chem cal conpound, or a biol ogical
W@niosn982082. g., a macronol ecul e such as a pr ot ePei/US2008/053484

sugar, nucleic acid or lipid. Alternatively,

nodul ators can be genetically altered versions of

Ghag. Typically, test conpounds will be small chem cal

nol ecul es and peptides or antibodies. [0126] In sone
[0&28) o dixpesdi®, cah heda@mdtm; a h@m@r af driftred wags. A\iedegchtbed)herein, the

o33! R BB R P B e PSRy SERES 0L FARYA Bflscd

msyvell vitk p p@bc)fhat dpeciagn hﬁ)rxdazns Wwith d@sacrtadnbcelpb(@c eangdementary
I h ' f ' .
nu%LEﬁ c%r eredqﬁ ll’éf?o%ng %Yt?mgtlvlgicyoﬁ‘g{e gé: élé?&%:ﬁeg élglg%i Hl%}{llnﬂ)%glcal

mpth@ds mawblk'h me¢ll lysamhaplabttdemﬂsstntlb®m|thac bpgdifipayly drrall to the protein.
absorption than agents wi th higher nol ecul ar wei ght.
[omn @(thfmabld}basa@wys atceg®rtbi dssalyycdndudntﬁl vaithceBsthiitdo nasexpress
the grso%%r} Bgf? 0 thesE Iapsg%srrageacongucﬁesé iroLIIc\)l%)us %Lé{?lcnac% construct that
intlhdus aprdthdso llidlt d@pﬁabiy (e ltceass:edteagerte hiext sumlaat d@eblabim d
| 51'1% havi ng a nol ecul ar wei ght over 500; having a
P E over 5 (or I\/LogP over 4 .15); and/or having nore

b d ept d
Mtsﬁa ek rengrgt angf fﬁ%ﬁ?fﬁ@f%fﬁiﬁ%ﬂﬂ AR BerTRARigns
[OREH ZBIanRéSof(Grﬁ@ Ze)n be@dmpixinet] 10 lapsis@siot thatre@ment of a
t f [ |t t /Pi I
R SRRy S s TG R 4R oo usifl selow,
the hﬁfﬂltﬁlﬁ larecdnioiiiel i@any fstabls ednmes optignatlewith pliamm:@luﬁcallp r

SR BHBATE S Ah o APeved oSt SR PSP o7

ad&rﬁﬁﬂ%d aPIbMC(DNﬁ@tH@ aaﬁdﬂst@tﬁxintﬂfhrmnﬁnorsmlla&ﬁ am& c@'t further
desi oscreenlarechemci(ﬂllbr ries g .
Opélﬁ’t‘%‘i ‘Erlnhe & pgicatspasst apRrindgs ko @ %/lﬁiaﬁ%ﬁc Wweird g5 n
(Reafirikdn® Phb@nadeutichl (Scidhdek, dihtedr, 19895.mat s on m crotiter
plates in robotic assays). It will be appreci ated t hat
[Otlmr erha fiufhi bR RYeals b4l iBiEtsre@fo LA @ﬂherﬁ&ﬁ@&ﬂ? dctive doses to
including Sigma (St. Louis, M), Aldrich (St.. Louis,
prmt trgqtgqaiﬁow%ﬁ {nekarm(cgtlc nqgglm;n% mp@}n&lk are administered to a

pAB@ i KPanBuaChEMichBoANat ahtdfféauvé Brstdesivewthergicht@negpomath the

the lik ession Assays [0128] Certain s reeni ng
P"\‘i‘é‘%th éagfi?‘ﬁ%ﬁ\?‘élp%‘f"‘ éeéﬂ‘?“ﬁ@ls%‘?slo%nsﬁgﬁb% draet P[‘“Fi‘é y arrests of Pslows
theBGPth S cbiiflicandhs 96 Ht aRecdf. AN@founbueiuabEb Ae@fplish this is
con uctlng cell sed ass

enerally inv - ysS |
et fhégape%ﬂja&gﬁﬁﬁgve P c Ot dess ‘@‘&iﬁ%d?tﬁ“%ﬁeél Koty of
th€ BdrtiSul R XREEMEIbRE apisc@d thh@ndidled 6Thd fgjca, SacdlielsR bioﬂ\y

expr ess either tr SCript. or trans] ation pr
W?l?ﬁfé@ﬂ a%éae@?e&ﬁeaéa B@te&eﬁfe%iléeoofalw Jﬁserﬂ}w@ gete incd
bydthé £:a4t@1at, ndRYS andAStedOTehy RREsOEFRisMhat 4dI6mBAP & SBm@istration
tJevels of the protein in a cell can be determ ned by

&P&Bﬁcmf%wom BYHFEESEYSSn a cell with a probe that

ecifically hybridizes wiwth a Graq transcript. (or
[0& | TorisH: él}cvherapeutlc efficacy of such compounds can be determined by standard

pharmaceutical procedures in cell cultures or experimental animals, for example, by
determining the LDsg (the dose lethal to 50% of the population) and the EDsq (the dose
therapeutically effective in 50% of the population). The dose ratio between toxic and

therapeutic effects is the therapeutic index and can be expressed as the ratio, LDso/EDso.

38



10

15

20

25

30

nucl eic acid derived therefrom. Alternatively,
protein can be detected using i mmunol ogi cal nethods in
wokioslgrogel | | ysate is probed with anti bodi esPCTIEHS2008/053484
specifically bind to the protein. [0130] O her
cel |l -based assays are reporter assays conducted with
cells that do not express the protein. Oten, these
assays are conducted with a heterol ogous nucleic acid
Coumshdsubat exthiat larga diemlbasicancbcre@ A tpeafertel aWhils copamady thyat
r 0 .
exlh bncgg %gl&)el\fgfegtgg%a bet%r ¢ a?aqg s Qlatba ?aﬂ%lm%%lﬁssl?} ethgﬁrgr gg?slte%l that
ta{ghta suchcenpouwas todirecsity ataffented tsnpognitinomrsofddd thmage to normal
ce}lgﬂldbkh'él%ﬁf reodIu %oeﬂ%ag be adm ni stered to a patient

or t a mel anocyt| c neopl asm haV| ng a
[Oggﬁgel%c %ﬁta oﬁ%ﬁ}&gfﬁ% Feslﬁ.:;l?tgre a5s2 s an rélp’lél Gs(%iucfrlles é:%rl]n be us!a tgbl e
forrmﬂate A dosaget namgmafbll qse Wi Itulrnapsh aﬂﬁﬂoagds ofatd qon@omelphadqiréerably
o b T o1 SR ARG B b e o B
T@dnmsage sarr\aty withipthis rautge blemerndlsg alvcel tkenimatgeefmdl agrioyloé and the
route o% acle t’?at rrln lgor an oun usecrin%l t tgcr)Hs of E’le Snevgntloon the

fl Rivown 4 (ntlP ar nacol o rcal’ arts
thélﬂ&ﬂltla’@y @fﬂi@wPﬂIEb naldswsumaad:d I&URMM cell d.lﬂtllh agsdys, A dose can
bejfgsgl)lat c{ 013 lrIcr)]c?el I ngclshki) Vt ngISI‘ u? %n ﬁsma concen’?ttleornergn %a?

Nt a er apeu fcal PVe toses P eV
1ntlmmnhe IGso (tho nérrcattragiome] thxﬂeslybmpnunédn!at ahlﬁvesﬂhelf-mammal
1&1%?1?8 gpsg/f’i}p%r %) dcme 1%5c?1n%?1 % %%EH Sgﬁm{nﬂ)n%g}l l?emgycpto more

sufticien ICI an e e protective or
actiretchypletgtmige u@ﬁl;b dmssemlhnmarne mels ig ptasm@epnebf fn@auiradefor

Ie n tRha t

oA RRHY B STRLT RSk SRR TR ke Bk B
eqtu(ymahu of atmiodnigtoofs ﬂtohmbdlhtslevgég to Mhmafrp tina tedebsrdieet. t 0

acconplish this is defined as "therapeutically
[0&35] e dthamercclnis@ cdmﬂ'd%&iod@ﬁ&usmiilh the besmhetnecmiiom m:h Ha)foﬂdmtated by
st%rﬁardg%:ﬁ%;qltlels 8%11’1%?1?6?({] énoge u‘;b Jys1o Pglcaﬁlg/ accep alble caIPF]rs obexzé );nen?s q'he
ccm@bg’lﬂs and thsiupfyaokganboacodptdbleesalay and stloatdyeat befatmdated foe
adzn)%m%t agllg)]r(l: {éy gnggso%aﬁ)leearogtg dncludtlrggvei‘a 1% tlaeurorr{l tgegal Iy)slnasensrf ora]tlyS
pardnatralzde g npamyendusy, adapaniamtaliat mmWesxéala opmtmﬂaeaalla)ror rectally.

conmpound in a particular subject. [0133] Toxicity and
[0 563 r SHoebital wintiiftiatiac YheqfhasiactuticOrpapsitidncan tdke the form of, for

det d t and h t I d
oS5 B e BSEREL TREEHSR BB o,
acd@gttbtenaxbipieats ihdudidBindiidw@enta Ser dxahplal prdgelaﬁlﬁ%dmﬁalzteharch

L ati d t
pB PRy Bt iy brAfRSS ARG Rbu St
mhﬁicki}@ﬁhmé otiutbs@pdcdldet hﬁ&bgen phebhae hbricats Foe example,

t her.apeuti c .index..an the ratio,
o R Rt U ittt B P e iR s ol i sarch
gl'ymhte; eswalrisg @reﬁtﬁ efmreeaknplvshbdhemdmmjd Guipkise . t Tahletsexinbddohted by

ide ef ect can

m?tg Xc{& g\éeﬁ krnloxgn 13 élFel av 9qu§§/%rf%aﬁ$ﬁtoHé Qor oraleadmlmé{ragon can taake ¢ form

of, for example solutions, syrups, or suspensions, or they can be presented as a dry product
for constitution with water or other suitable vehicle before use. Such liquid preparations can

be prepared by conventional means with pharmaceutically acceptable additives, for example,
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targets such conpounds to the site of affected tissue
to mnimze potential damage to normal cells and,
WO b@seds298 r educe side effects. [0134] The dat aP@hUSI00&O53484
fromcell culture assays and ani mal studies can be
used to fornulate a dosage range for use in humans.
The dosage of such conpounds |lies preferably within a
range of circulating concentrations that include the
suERB@ingvagehts] fiot ¢xampler sortwtot gyxupc cdllyilosel ctveivaitysageh}dmgemdwdible
e
fa{@'I ér{;‘ulﬁg d&a% d‘{t ﬁ(%%}rieb E‘e@lﬁﬂg 1%9:%&']% s a ?u%ﬁ%%’%hlcfgg By example,
almolndm)u ndy ersed ethpl aldwbolnmﬂmo@ksla@ﬂ vidable mle ratld pmserxtahees for

[ ef f '
L R I e e i U ER
cohrmhitiat eds. iflavamg melorinpded/sr swoctachg eaeats as mprapuhtat Ifrdgsired,
1
SAPSR SENEEIMALA LR AIR LR ARl R
thhadtifve pegiored. | nhi biti on of synptons) as determined in
cell culture. Such information can be used to nore
[0837 urkat ednyinidedtien by nﬁalas;cmt the compzcmsdsi mayrhstrcam\s:niemmniserédﬁn

th¥ éor g?arrr'l51 %ecr:czasglleslpraa D Ges Slgrrlrg Iom dt)rreass% zecf ;ﬁﬁ%ér an uhzer Wlth 1ihe use
oﬁalxeltalbdranopeqantvfaﬂ examplof dichlovodithhabroethdns, tﬁchbcvmﬂlbmmtleﬂiane
gﬁorogtr%fgug oleit::hgnl%/ kegbcfnod’loﬁldeo%lg otl?e"f'l lsuléglke”ggsc tIlil HJE: %g's%’ o} a P]ressunzed
acroyvletht idosageant daEbef datarmirgd byl pltoyldmg awdhw (1) ctebtzﬂn lalnupuﬂe@i amount.
P00 B BOURLOL AR S ASGIBLED L,
foandepd amtamnm fosvdandixd the abmgouma andoesuftar erpdvateelchsé, dor

ex%%ﬁ]'enliaé&re%ﬂt?lnh by any suitable route, including via
caIIy nasal |l y, oraIIy parenterally

g. I ntravenou Intr eriton
o807 e SPGB 1 ek BRPrS) B Rty sy o
eﬁmplew@olmdmdmos br @hiioys ihfusiop. hﬁrmmmemmlfmahj ectlon can be
prEGIPR Bl 5t o b, WA en SRR o Rl it an
addbd ﬂ)resphzanma cdwatom@lsitipnans mke alvh éorax as pisgnsisys, sahgioudong
eml%lsmns 11901?}%%%@1?60% Vegnrcfe(sjlailqggaﬁlecogtaan§ 2 éﬁato% ;’é?egltsy or example
suseendiyig, cebilizing sed/of dlbﬂefsrrg agémy. Adcarupiady, theact @sagredient can be

in ﬁﬁ\(z:vgleor%% ftor ?ongtﬁl?tlon V¥1J[h a s]ul%a%’le Voe{ncf:e %o(r: eyamé)pey gerﬁ%oyrogen free

waeremfabese talc, or silica; di SI nt egr ants, for exanple,
potato starch or sodium starch glycolate; or wetting
[oa@m NtBhe cérﬁpouadsarm laleo besmdhlum:d auegdl c&ﬂﬂ)qshﬁhse forEﬁdﬁd@d S
an. be coa‘;’? { %I \NE known in . q)
S“BPOéB%‘}eé Of GRS e“&? OTSW |§‘E‘11aé?l?%%°“¥ IO‘E‘%%’W% f8rth
fooéxanmiplar coexabpeor ofet git¢eddss, Syrups, or suspensions, or
they can be presented as a dry product for
[0C40) S tHubthidrinofe, tht tonpah@cabe Rih@htcSal 4 RPot@ropeticl. Such long-

hef ore use. Sych |iquid pr.e atlo s can be
R e A L T RO e T
inaghaistily®S or B}Ollhtrﬁx@ﬂiﬂhﬁnﬁ(dﬁ)ﬂe MhisOpr agemtesthe E@ﬁpcﬁx@mah B¢
fOE%l?l%IFCLWIth Sl}l talgig polymenc or%sgro&l {c\fr?attelﬁ\e/l ss(for examp edarsg m ts1(c:3‘r(i.j in
an acceptable oil) or ion exchange resins, or as sparingly soluble derivatives, for example, as

a sparingly soluble salt.
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fats; emul sifying agents, for exanple, lecithin or

acaci a; non-aqueous vehicles, for exanple, alnond oil,
woerlog/ogter s, ethyl al cohol, or fractionated VvRGBEUSIIDE053484

oils; and preservatives, for exanple, nethyl or

propyl - p- hydr oxybenzoates or sorbic acid. The

preparations can al so contain buffer salts, flavoring,

col oring, and/or sweetening agents as appropriate. |If
0844 i rléd coppmp@nadanahdesiral, bopatenid m apask padispemsecdavich ¢hat can
co Hl r} c%g logrgﬂl_%o nit ggsta?eoff&;% &h&ﬁun&gﬁﬁ% %:8\8/% Sg e&%lne q“ﬁe pa%ii gnh for
exiamhhl @iipasg, m¢thler pstpdoihder exayplbe b¢1@m1v1®nk éiht: bzy:k or dispenser
de@% Ica\tlnebreeagcdn{r})a 1Qc?by BgtE}m%ns%]r aﬂ&k&%l 1onSpr ay presentation

from pressu zed zer, with the use of
su abl ro nt, for

K oy I‘%% B B3PS prab e XRRABo1S, 01 orret nane.

[0di423 hl Mmtventmfalsu tpl'o@*&ibh]amefor d:@mlmm odliherpale¢ aplicaiohe rFor
.Sui ta r.essuri ze

e GRS app PelchS s B e R nd S P B Py

redgend Suiffesy Gizag peibes, pdmampmnibadicSapsivllds and cartri dges
of, for exanple, gelatin for use in an inhaler or

[0l 483 ufTh béditivn, ha Ritd@ayf i@clnad 1ﬁ§tﬁdncmalnhaérraﬂmmainmg\ﬂﬂe¢tiom Ke.,

f ot d bl base, for. |
e S e e e PR R R
typiealfyasonytiatverdtch or prpﬁdﬁtﬂettﬁl‘a&l th@chm it Hinited foatichbyAny medium

Ll
cophe T e IR IuET ST e imdt rie b hPloBfrdheonsmrissd
bypthB $eebted. Snchunédia 1ddﬁd£gﬁutfaﬁ:rmi’t lithin¢d te ¥lacrping, stdrage medla (eg.,

es or in | t C ers
mAFRELD T Fe it BT ALt Ire s R AR B suer
m&dis pensicladsaddssdesitol inamet sites tharpksidoRschi 11‘1Etmbﬁ(y1a10ﬁatenals.
aqueous vehicles, and can contain formul atory agents,
for exanple, suspending, stabilizing, and/or
di spersing agents. Alternatively, the active
i ngredi ent can be in poweiMmpPorgn for constitution with
a suitable vehicle, for exanple, sterile pyrogen-free
EM@IRS 1- FREHB NS Brelah OB nINR SSRTRABNISRANE BhnsPseBRnce
formulated i n rectal conpositions, for exanple,
%@%@Sltorl es or retention enenmas, for exanple,
cont ai ni ng conventi onal suppository bases, for
[0&9 nrplioedetegraie s herher tCanag play gt hlsrn @wry%lénqlfa@@m heapdla, the
cdahE rEMEEHTBE EnaghviiBe SQTRCHNAS bRAN s RE{HP Bf'ﬂéh%h a6l AfligRant
depot™ preparation. Such | ongacting fornulati ons can be
melatpcHi cSBps AR coNtipll R aR] eRIng fregiongyag #jsp ecquenced in normal
supUREIARGRYRIYseREtell Blop@auscul arly) or by intranuscul ar
i njection. Thus, for exanple, the conpounds can be
B,@g@ﬂyj@;@gs Wi th suitable polyneric or hydr ophobi c
materials (for exanple as an emulsion in an acceptabl e

[0043]) DINA QR rﬁélaﬁllaﬁl@g@d i@ Béaiples Ras @BaisfaaronNGbyiosatudRk Bee,

rivativ X I
Clgrtem J. Aa ! et ate S’(2005?1(/ E%gla mec? 353?50) :2135-47) or was obtained from archival,

paraffin-embedded biopsies from collections in San Francisco and Germany, under the
approval of the institutional review boards at UCSF and Stanford. All of these samples
contained some lesional tissue isolated from the dermis, since lesions located only in the

epidermis did not provide sufficient DNA for analysis.
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a sparingly soluble salt.[0141] The conpositions can,
if desired, be presented in a pack or dispenser device
W@ b@s/oggms contain one or nore unit dosage for NMBCT/US2008/053484
contai ning the active ingredient. The pack can, for
exanpl e, conprise netal or plastic foil, for exanple,
a blister pack. The pack or dispenser device can be
acconmpani ed by instructions for admnistration. Kits
Sdqeqncigge in Di agnostic and/ or Prognostic Applications
[0142] The invention also provides kits for diagnostic
[0646] t HEYapeueitioctapfivth paeffordockFesmrdiaigndsiciibddp Soy Baian.¢
a t
al’ gﬁ%k g ngé}r}%% Ssgt;i%):’ ég’gt %13?%#&1?2%%%%}{1 Hﬁedﬁjblné%R Rified
uspngi Bl murifigaiton beldinasand drentubggl as ﬁdneolz[tﬂf%]squemwmmﬂpm which
WEI’Q ﬁo&l ih ﬁotﬂﬁ%@c‘tlgﬁ‘sl y! lésgéetn{lﬁ&f \!Vlm{lt tﬁﬁlg ﬁ{ l%oﬂl &q encing directions
containing directio e., protoco or the
were sptivaged apfeatt eion@ndhiediedofith rstaction fiagmént Fengtpply srothism
(RFLP} LT PfiAkyc S&{nuahffs {bY R GRLRY WERTPIS! M ANIPE PIX

rint mat eri al are mted to such

Any
B ot ecdpdBiedab), 144 HﬁﬁSTﬁQT%M@FﬂgiﬁﬁsW Hetsiabhast baffer (Qiagen), and
0. §ﬁ10ﬂPAEH Sfhd-ng écb&gacwctﬁgat@ma&es ?u'ide gﬁgﬂrﬁ%ﬁ&@gcby (for

IS I nvention Ia I ncl ude

GNAR) axer)S § Other rremgr Geruencss OF Q@é%éucé%lé age avayhabdpraatrpquest.
PER §%§&%ea @pﬁscy{:l%%ft%'dg@@é (3(?!&&&1);) 5@&%&%9&1 ﬂﬁﬁ&b)aar(derzg ;

, . Such nedi'a may i nclud
degeeas €gnimater BCR mgagtiqne tversipugted usig cpluaos and thqylcﬁed as templates

fok Ebaﬁcrnléﬁ% 'ré%@@dns Hﬁltl 1% @y% {A rgﬁmh Boti directions. Samples

Exam nati on of anona an nevus sanp es for presence
ideyttifiggh weth swiptiersde b@fhn seguensHg directiony wore repeatqdri Isast et her

Mﬁ&ﬁ&hsﬁ' PoiSpid2f \%rg vérﬁieﬁ WHRA RFEpanae. M\'?Iﬁt&udﬁ? 9 Qﬁcﬁ@ér@ate Lhe

cod |ng regi ons of a wer e sequence in ab roa
Eepf bR Faghinciadn seriviyl namylowé Iif both Alterefetagmiery fic én the aawmesallcle)

pl&%c@s nOAIE %Etncﬁdﬁ%lt%%r@fﬂgllyn&nbfé' klﬁ)ﬂﬂ%‘[ﬁloﬁ@ by sequencing
sequenced in normal surrounding tissue fromselected

angiyeip spuddsbe @t with GflHaprowiagihpiehe odeashasom Ateghe e Wahipaingle
JRnRd nevi sanples was obtained from previous studies
(see, Curtin, et at., (2005 N EnglJ Med,

Se\%ﬁ%em}ay%‘m#&%) 050G Arned b gEpLANER val |

par af fi n- embedded bi opsies fromcollections in San

[oEm MGk §qmldaﬂucble@£zrcmmm) uxtﬂtefctgh&b&tg@pmgl W&!;fresfubt%nded in 50%
stitution revi ew.bo F an ﬁ% or AI

apeh Beod ALY SUCEAT éd‘ %%*Héls‘i R
reacsleh athe (ﬂeaf:ﬂédhmoﬁdiﬁorﬂ Z&refﬂ (825 rﬁMl’HI\gHs ess«f ?sys y. IQGst&d T?)p Ly
in the epider id not provide sufficient_ DNA
A Bt R R e e R e
at@aﬁm&ﬂcmtgb&m KBC R.SonRisRY bOAS bytled 08¢T ddgrds (1968), Basirean]
mlent), 57 degrees (45 sec), and 72 degrees (1 min). To confirm that the samples contained the
mutant allele, samples were digested with Aflll and Eco01091, which do not cut the wildtype

sequence.

Results

[0148] Heterozygous, somatic substitution mutations of Q209 in Gnaq were found in 83%
of blue nevi representing different histopathological growth patterns (Table 1, Table 2). The

high prevalence of somatic, constitutive active mutations in Gnagq in blue nevi together with
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al, (1998) Cancer Res. 58(10): 2170-2175. Sanpl e DNA
was anplified using PCR, purified using PCR

w@enos9s2es i on col utms and t hen used as tenpl at BGT/82008/053484
sequenci ng reactions, which were done in both
directions. Sanples identified with nutations in both
sequencing directions were replicated at | east tw ce
and verified with restriction fragnent |ength

thp pieyiney ghisirsaniof RaL Rymbssayemoihe Greaeoldloricaddndirtdeons

eI RAHERGH AR SRS i ARG 0 TR sl Hafhy LR

m3jagpahyfaly dor fél@lwtbﬁ)? typamf 1@ids uNtheaghray blmerevi can give rise to

" a
m%;gy?%éﬁ%ﬁa%@%g R&?c‘t 'gegltge sta &gﬁgn&?ﬂ%@ue&gﬁé A Gnaq5Q§O9
m@eerwas fpumg in Seﬁqbémlgmnt blue GNAGamplds @Alzedl(Table 1, Table 2).
avai |l abl e on request. PCR consisted of 35 cycl es of 95
[odlegr dﬁ&:al(rﬁ@arsma(bwdsés, alo8halegmeesiofs ih Griai26) in 22red 47 Bamples
CREPHRTE Sonfol G iy e DERTMPLREl Sl kgt 0
mn‘remcmttb elth;ar lﬁsclmsgorBw(glnDj(”ﬁlb(eAlBlfable Whindleatine rtigat Giomp,pla}rs alpotokal

E

rect S. S §S|dent|f|ed with nmutations in both
10 611’1 uvea 1’1’16 ano a
sequenci ng reCti ohs were replicated at |east tw ce.

o Vi LRI I Y

ndneshdnyﬁmhmbmtdten foraiutenina2(@tto acide (6b¥o) potie (ab%e:urgﬂme

n t.h a roduces an 1.
PR WRET TR b g TP AT By oF g PBOURER; Ggect uting o
RPLR atdyqat3ndghwaguenci ng anal ysis could be cut with
Afl1ll, proving that the tandem base pair alteration is

TABIE NiThedreguigl @f Ghh@hatatioaOmI dhélMBnASHANeliBiopie sanpled g
peptide nucl Biagness d (PNA), Ac-tctctgacctttgge-cddH 2, N

was rpcucnpndpd in 50% DMVME _and used at a final Mutant

Cutsneasepdt i oMelnoma envkagaihest chponggupideredidamepen (§ea 15
macosgl react i @®AN-CPR® reaction conditions were 0.25 nMv
mﬁmomas 6X BSA_ 2 U Hotstar T;m Lx Hotstar Taq bhuffer

and 0.5 uM eM@]@an ¢heskin with chronic sun-induced damage 4% 27
5' -ttttccct aDt gt aagt agtge-3: and 5'-
£ 7l i 0% 15

cycl es of 95We<c§alee@ar¥0mam n). 73 dearees (1 min)9%57 14

degrees (45 Sddignambbic igvudégrees (1 min).To confilfm 2

t hat t he sanpleksomoatsmicmechnbémitalngtant al l el e, sanmphes 3

wer e di gest efpiwbidinefsinbinh  and Eco001091, which do nst 2

cut the wi |l dryfae sequence. Results [0148] 78

NEat er ozygousBiysasgmti ¢ substitution nutations of @09 29

in Ghaq wer eNEeYBHaORN 83% of DI ue nevi representidyg 17

different N gLOPRLIALAYI Cal grow h patierns (1abl®,l, 7

rabie 2). TNy A RLEVRLENCE Of sonmatic, COnsti(@LiVve |g

actTve Tt at pRNR rhifly kAR ih Biall DReclff neh@IEL BT Wi golit e

pl Bvi ous UUbS?él&clllle{mgll LTat g(:‘l nmr1ie 1rypermor plll C kad/.iq 8

attetes— ead i gy Tt adermat Y
Ocular Uveal melanoma 46% 48
melanom as
Uveal melanoma cell line 27% 15
Conjunctival melanoma 0% 11
Total 74
Grand Total 236
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hyper pi gnmentation in the nouse (Van Raansdonk et al.

(2004)) suggests that this is the major
| esi ons.

wo 20081098208 hese types of

nevi

pat hway

A Ghag-

for

Al t hough r ar ePCTUS008/053484
can give rise to malignant nelanoma, which is
referred to as a "malignant bl ue nevus".

Q09

mutati on was found in 1 of 2 "malignant blue nevi"

sanpl es anal yzed (Table 1, Table 2).

[0149] Uveal

Tatd¢ 2dmee Ghaoapsiasiornd & coddnAB th makanom o asd neyi Angdes(209
in 22 of 48 sanples (46%,,hjay. oF&nﬂale%Qv”ﬁltlhﬁtaL&?t

M1 tCDCIIL I nm—tn g ‘%K kil bg I(Igé ISUCAA(ﬁ CAA CAA(Q)
phe erozygous rru ig EOC%I °"qd’&§£ ntoTAT(Y)
dég‘ 1S Tatyl p arcgf |ng tay g pPraysS &
“Ml vo‘fallD ol e |n uveal rrel for t| gn. [0150] Eac?w
1l'ul ve Gnaq t at/i ons det ected in |nel apona and
Blﬂev' sarrpl es |predict a nons synpnynpus subst ftutijon f
U%;Li [n ne 209 to  leuciine (1&6% pro i ne (30(%) ar gji ni nF
Ameanmm'rc:': re—{294—as—showh—+A—Fable—2—Fach—of
UY?%’%‘@"“?‘HH‘T“&FFF ons was confirdred tsing a RFLP Yssay| (dafa
not ]éIWlS\\An\ able 1 The frar‘:ll ncy of %&ﬁMi ons
Total nel anoma and! (V) Di é@@&%ﬁaﬁpl%ﬁi%) Dilagndsdios 9% NI (2%)

Mut ant Cut aneous and Mel anoma on skin wi thout chronic

sun |nduced damage 0% 15 mucosal
oo o) : N mbinatoomi transformsinmiimoesdesdanage 4% 27

mel anoma 0% 15 Mucosal

( CSD) Acr aI
GES:] |1:3prvawss thé efecneGISA QBT Y02 hivnamdamacydesi v nsgjabihshed epitope-

C

taﬁ% H ge%givltrﬁ

evus

AR,

SYUER

g5 Ry

taI{S?C Cg

vus O

TR RE g

ngen

(non- CSD) nel anonas

mel anoma 0% 14

2uT82) 18

melenagsted) e TatPe efpvipdrial e ait éxegdevidiel spa@ul §ill require additional factors
(cAMP, TPA) for growth ("\TERT/CDK4***“/p53"° melanocytes). See, Garraway, L. A. et
al., Nature 436(7047):117 (2005). Stable transfection of GNAQ®™ into primary human

melanocytes was insufficient to induce anchorage independent growth (data not shown). In

contrast, transfection of GNAQ*”" into hTERT/CDK4"**“/p53P" melanocytes resulted in

anchorage independent growth with efficiencies comparable or slightly greater than

transfection with NRAS®™® (Figure 1a-b). Furthermore, GNAQ®**" induced a highly

transformed morphology in melanocytes (Figure 1c).

Plasmids

[0152]

A plasmid with the entire GNAQ coding region of GNAQ¥*" was obtained from

UMR cDNA Resource Center. The wild-type counterpart was generated by site-specific

mutagenesis of codon 209. The coding regions of both constructs were epitope-tagged with

an N-terminal Flag-tag and cloned into the lentiviral expression vector FG12. All constructs

were sequenced for confirmation.

Cell Culture

[0153]

Farber Cancer Institute and are human melanocytes in which the p33 and

hTERT/CDK4***“/p53"" melanocytes were a gift from Dr. David Fisher, Dana

p16/CDK4/retinoblastoma protein pathways are inactivated in conjunction with telomerase

(hTERT) expression. h\TERT/CDK4***“/p53™° melanocytes were cultured in glutamine
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Proliferating nodule in giant congenital nevus 0% 7
Spitz nevus 0% 8 Total 84 Ccul ar Ueal nelanoma 46% 48
woretogseszes Uveal nel anoma cell [ine 27% 15 ConPCrios1008053484
mel anoma 0% 1 1 Total 74 Grand Total 236Table 2. Three
Gnhaq nutations at codon 209 in nelanoma and nevi
sanpl es. Nunber of sanples with nutation Exanple 2 .
GNAQ that has a QRO9L mnutation transfornms nel anocytes
con@irtie] Haho s 83 eeplembngedefithe o FBS, OMAQURIPA,. 0 d mM iBklx, 10 pM
0 . ' i | entyir Vi
N e AR PP BB Rl LR 3R B ekl
HerbmeWista I syitutep aidf weaelcuhtured o M€IDA 62 supplsmettbd2((%aFBer2%of

' i . put il i
ARSI AT SN LS00 U R s
an@dH TR RIYI SOK4 & Ul@Yep BB B2 aml 203 d oveteewmiitureSaeR PNEasupielwagntedlwith

" . ture 436(7047): 117 (2005). Stable
lot%/rgeﬁagp@é?eisgrﬁlhpof GNAQQRO9L into primary human

Le%lv'%)g’nﬁé/%oes was insufficient to induce anchorage
|ndepe dent growm h (data not shown). In contrast,

nsf.ecti on of GNAQOROIL i.nt TERT/ 4R24. 53 .
e A PP B TP RO R 2 ST (P o mid
andlapprog@iatd lentBmnel paskagpphREmaids eM@lia $dsictifict Y 1 @liradtaranifbaion

transfection wth R.(Figure |a-b). Furthernore,
e roepog FeLdo B Rrerr PP er Beaut hppirs gy g es
wire irdfirvtdyoh € i fdchromgeffided oty wekdl catsmmatetbby[ tBd p2denPo ik Psaxpssing

gith the entire GNAQ codi ng regi on of GNAQQRO9L was
“obt ai ned from UVR cDNA Resource Center. The wild-type

counterpart was generated by site-specific nutagenesis

Trgpsi @b @65"909. The coding regions of both constructs

wer e egxi toge-tagged,vvi th an N-ternj nal Fl ag-t a&)and

(03B n 3T Als Verrestder i Grivelhplatesprldd e GHs Res el itk EPML IR}

FCON$dnkdiichs Weik BarBiSdIoie N6 BELfpBfectaint Ro0valva d 2 ug plasmid

Cul tur e/\; 08155,11 %TERT/ CD%}{ : 4Ce?7 p53DD Gri(ltangbger?gh vvg%gaséml
o BFS TH&

™, h : ytes
PP £ CHRYT STo8 HnViERgen) ganeos FO@H&%@G complete
cdd g tréglidit for @iher G RQRUFRNGRRIQAN a6yt &R clyNCMR e 11 Re 40 héur

and . .
post-transfection and assayed for protein content.

Cell proliferation assay.

[0156] Relative cell numbers were quantified by the CyQUANT® Cell (Invitrogen)
Proliferation Assay Kit according to the manufacturer’s protocol using 96-well plates.
7.5X10° Mel202 cells were left untreated or were transfected with either non-targeting
siRNA, GNAQ siRNA, 20 uM MEK inhibitor U0126 (Promega) and the fluorescent intensity

read after 72h. Cells with mock transfection and treatment with DMSO were used as controls.

Example 3 GNAQQ209L contributes to MAP-kinase pathway activation in human

melanocytes and uveal melanoma cells

[0157] Signaling pathways downstream of GNAQ include activation of protein kinase C
family members via the release of diacylglycerol (DAG) by phospholipase Cp. Consistently,
GNA Q9" transformed melanocytes grew in soft agar in the absence of TPA, a synthetic

DAG analog (Fig. 1la-b). PKC activation by way of GNAQ activation can activate the MAP-
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pl 6/ CDK4/ r et i nobl ast oma protein pat hways are

i nactivated in conjunction with tel onerase (hTERT)
wepseseion. hTERT/ CDK4AR24C/ p53DD nel anocyt es RET/ES2008/053484

cultured in glutam necontai ning Ham's F12 suppl enent ed

with 7% FBS, 50 ng/m TPA, 0.1 nMIBMX, 10 nM Na3VC>4,

1nmM dbcAMP. Primary normal nel anocytes were a gift

fromDr. Meenhard Herlyn, Wstar Institute, and were
kigast pathed ih nthMIPB1G8s Geqp plubmeh Ke 8. 20%cpBE,J. RI6 dh¥brar &3

T e R i e i)

Uil @ei2ncand d2RIBTTMAd - lenasel hdtiyated (ien, mwvasmw | @ peritrdd ancer 92

(1}(‘5()}1@5%&\/% eqﬁl?lgod@ gﬂgé‘ﬁ e%f&%\}@ogh?ﬁdg}f §F§/ dsh gc?l%lg%tg(gl? in BRAF
ordRAS comsateaf eith @Uer\ﬁﬁuxihs (see, - §hlémlm &.and.. appg Cgmer atle(d),
7d5‘%§‘6d4¥'dr@ Fp%"e?gz' %%n%'r%ae 3d(§8) M mgzgo%’@ivecﬁlgﬁ’é%‘?e%&%ohr

f'ter trahog,Lf ecti Vi r'us rveste
Wh%heh GNAaQQe mdrmmtrmuterta MA Rakidasi pathw ayadctivasidn in human

m%llo%{f‘tg? %a r%n&rﬁ{]&ﬁg ed sﬁ‘&% 1'11;%§%Eﬁjia%ﬂd ldNgpenei es

wer e es per cent expressing cells.
tra‘ﬁs@ctmnemw hTEﬂRB’@DKén {0B55McReBTice elubel inwerascdd eatied phaspho-

Elg%éﬁl é?rcl?l]l Bﬁ I‘?SEIOJI &\@aﬁed(ﬁ l:(ln%ropc%[ls %ﬁlls%ect\é\ﬁ INHh @ﬁﬁ@yée]@]@lQ

rans |ons re carri ed out 2001
(ANASHT eotaarinpe V2OOX Veston) | Simtagarsliamee thmgeqow]dsﬁmg@

oRFENLI il S locCBl g svegior (11vi 1 rogen)

one or cont |n|ng t ete coding region for

[0?5% h ?Vf%%ﬂ%g %é:‘l ere%guy%ctec{ & %1%% S ht W1JLhys1 S lrtllatS tayéf%trs €

our pos ransfe I On an ssay
GEA@t dha rasdlfstskor tha@eRNApm@iateﬁémmkmwnag §a1y&Q 0lk56}al

re | hioe t .
e L T
ofaabwh@HER@ lt\wlﬁ(ﬁe o hdditianr ENAS) kpodt-dool in Ml 20§ colB-omeses

bo% qu% tantlal e%é%pe dl’ﬁg g rhl%l%grt (ﬁ % glﬁ i % %allkg% }nm%gste rE%@t&Sg&%%Q

r ans arge
compa“dé\xo atroleMEKig. Pd)i Highddfvelsi ommﬁpl(oﬁ?megle()Nz&Q mhultdne

m?llrarzll;c%r)r{afe %ﬁste \i%or% Ialncg glgsll? tcé]tl ﬁlfcegl L{)(}e%lrtﬁ%}%h@nt wi two dv¥|f rent poo?s of

e USG

GNANQtsiRN s, Wﬁﬁaﬁﬁpleee@of(ﬂlm-@ﬁbammmmbbﬂ |Rfftded. The data
MAP- ki nase pat hvva){ activation in human_nel anocyt es and

therglozg Impee telPegAes 7} WSPRArIRY- PaHingyranseenic

mBRWRRHE SRFIMRILI SRR ENAbyde activation of protein
ki nase C fam |y nenbers via the rel ease of

Infh@sNloddsyses ol (DAG) by phosphol i pase Cb.
Consistently, GNAQ b2 L-transforned nel anocytes grew

[0iL 59] S FHiuimaAG@maiyvhintl REERDEBKAE* 0p 5 3PPAcladocs 1B vBRIcuBured on cover
slips in 6 well plates and infected with lentiviral vectors containing either GNAQ®*"
GNAQ™", or an empty vector as control. Five days after infection, cells were fixed with 4%
formaldehyde in PBS for 10 min at room temperature, permeabilized with 0.2 % Triton X100
in PBS for 10 min at room temperature and incubated with 3% bovine serum albumin for 10
min at room temperature as a blocking step. Antibodies against pERK (E-4, Santa Cruz
Biotechnology), cyclin D1 (M-20, Santa Cruz Biotechnology) and GNAQ (C-19, Santa Cruz
biotechnology) were detected using secondary antibodies labeled with Alexa Fluor 594 and

532 (Molecular Probes). Images were taken at fixed exposures with an Axio Image M1
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DAG anal og (Fig. la-b). PKC activation by way of GNAQ
activation can activate the MAPKi nase pathway in other

w@e0ioB/0982pes (see, Hubbard, K B. and Hepl er, JPCT/BRS2008/053484

Cell Signal 18 (2): 135 (2006); Goldsmith, Z. G and
Dhanasekaran, D. N., Oncogene 26 (22):3122 (2007)).
UWveal nel anonas di splay MAP-kinase activation (see,
Zui dervaart, W etal., Br J Cancer 92 ( 11):2032
m(chdSO@): XZeldSL(t}ermamé eq;ilplteﬂ evithweady spadé MoPhasanicr apd dsistobighyre
n lﬁﬁﬁ t
(1\726?’% 0% ugll%eag}% i’lééeﬁ]uoll:’;RAé.n’cel te of ﬁlgf&%uﬁ c%lnit Wéqﬂe%lrhtﬂtlged
ummnegel Ed_meZ(rﬁan,d thOBeah 20QUnten@iasaverdused Brr slatestied! anaBasvaeing
6 2003)). We therefore tested whether
M@%@é&%gﬁo}g%ﬁg%ntn bute to MAP-ki nase pat hway
Sogctlyatl on i n human nel anocytes and uveal nel anona
s Bs shown in Fi gure 2a and b, GNAQQRO9L
[01 664 N HhecihipeimaiynhdardodEET COKA ) RRAGIERTATIDK. ﬁC@ﬁmD@ynmocytes
used i.nc e | ST spho-  ERK a
R L i S R R R
mwhzh dmyqumlm GBNAQMtedam zdnwmmteyoﬁﬁai% ogar (Mewtloplites. After

2thdag% cg re?es sltlalnesc'i \AﬁereOng} sﬁa(:f VlOWt Im'flgaes fr%ol%mes \aerﬁ §%p1.ured

I Nto nocytes an
uspelal ﬂatbefi @@Bﬂﬂr aw@ dpl ﬂelloammnm)ec sddl sgze \mre&luaﬂltsﬁed ssily Boied
Soqut%treatment with si RNA that targets GNAQ The results
8W t hat si RNA-nedi at ed knock- down of GNAQ i n the
Cej cll Ianorra cell line, Mel 202, which harbors the G
LYEF ut at i on, resulted in a decrease of

Kl eve add
[OEE@ % 26:2R e}ls trwg#e&tﬁcg fl N Cvgled% AYPSI; V\glssugv\l@ 0 d P S and
ﬁ@dcm‘éeﬂ@% elthan@leFlkedmﬂbwcre $tringd Wi?olbb)roalddlrraloqllde: ldtNase stammg

[Nale e 0S];S..as conp ared ta contro |.S
o B h e R Q5L o RATRRNRS rfloiTbh R BARS CTeni0
Bigedianairavithehihsuwerf@0 QDG Wednsaamdprorﬁ@Is wererapalyzd dising BlowJo and
w@ﬁ at ment with two different pools of GNAQ si RNAs,
ereas | evel s of phospho-PKC a/bll remai ned
o /gmms A On The data therefore inplicate PKCm as
)Sﬁ z atole in uveal nelanoma. Data from a

RS AP R TR B ol 0 AP Wk ey 16
SR Qg 58 DBIInebmaoeit Eso vléfegent:pdotsueraem camrisalaifos|siRpe i n
oS bl s R pestor
C@écﬁdﬂﬁfﬁdﬂAUGAA@W 4f, 5 e CAMNGEG U AGCUUBIAILC Aepie-37, 5°-
R e R A0 s
5 RBQJGAUA@G&M@AGA@@MU -ehpeCAbACAMAKNGASGEENAY U BhS -
Cé%ﬁ@é] (‘}‘A‘@EQA@%? trdi%ﬂfﬂf& 1@51%&8 Eﬁk&}%@ﬁﬁlﬁw&%

| es agai ns
n@atmt’%@ll@ﬂdﬁ\l&(b@themmmcggw\ll tI@yszfetcnonsmerf( M@@ 0u85mga Cruz

Llﬁbfgétgﬁltﬁg M@M& %ﬂﬁ/p%%z% atja%nal%%meﬂtrzgoﬁ %f 100 nM. siRNA

complexes were formed in Optimem. Cells were lysed for analysis 72-96 hours post-

transfection.
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bi ot echnol ogy) were detected using secondary
anti bodies | abeled with Al exa Fluor 594 and 532
W@ MBeg2b&ar Probes). | nmages were taken at fi xXeRCT/US2008/053484
exposures with an Axi o Image M m croscope (Zeiss,
Germany) equi pped with a gray scale MA+CL canera and
Isis software (Metasystens, Cermany). The fl uorescence
intensities of individual cells were quantified using
"esrag et gofisisar e and the mean pixel intensities were
used for statistical analysis using Mcrosoft Excel
026 [DScllawbestasheg8diice agh tceasldéﬁBS[a@dL B864d irlyserbufen (Afampl Tris—

H }W@CW KP- 461%19§ce)r01af5@ nh\-/i %%@d%@%a& 1% sodium

anocytes stably’ expressi ng
dqde@fm) pwplgmentet withoproteade inhehiter, phephatae ehhitntof gpicktail, and

(ﬁe&?ﬁ%@e‘gﬂo’f%leg) %ﬁgﬁl}rcoﬁ]tgth P {h@tlﬁ%&e?@asadfg ﬂﬁﬁgd by the

ayer o % agar in at es ter
B A|Prajeipdpssay Keasentdfiovge tHrpt@h@tﬁe%% royx 1t ofpratdievere Ismg?é@ by

Sl‘%%—g*ﬁé}? h&’[ﬁke%%d %{oelm%BH&H Fglefﬁﬁfaﬂeg(l\ﬁ‘ﬂlfplo% Re %ﬁg@ﬂ@t@{tloﬂt

. pi. Colony nunmber and size were quantif usin
Primary aibedies weed @erec&ﬂHK @@Isentaﬁanﬁwschp@lmm cypAet BooM- 20
I
Ss&?a (Eﬁz Efo%@ﬁ‘ﬁ %&‘gg)%gld}ﬁl}ﬁzf% %?M W?tha}% %z:l{%éa&ﬁcgh&b@ Cbhoé’i% *A%@'
(M@Elé @ftﬂaﬁilm@bingh Estlophibip Bdbeant) catidd- A(hMRNBisBa)s t\atlﬁRqu‘/z pAb
?jac'? D %Sﬁgr)seracf;ﬁJ Perdx ¥l cCla PR URETR! %o%sé’@raﬁn-
orms on a BD Bi osci ences), wt
ra IMUWEIﬁﬁebWGTQOWG}@@SﬁéWﬁW@U@d@S profiles were anal yzed
using FlowJo and ModFit. si RNA transfection. [0162]
Stestiog2neiewse pl ated in RPM/10% FCS in 6 well or 96
well plates at 1.5XI 6 or 5X103 cells per well,
(01 4 p dewniupedfiuprosqanes @it and CaRUADTomersurements werkphalwadusme
S s Sl ENAGRMP ECXL Rt (DB ﬁgeﬁ%&ﬁ%pafegﬁ@[groﬂomon of atypical cells.
5' - CAAUAAGGCUCAUGCACAAUL- S, 5'-

CGACGAGAAUAUCAAUUAUUL- 3", 5' - GCAAGAGUACGUUUAUCAAUU— S,
5' - UAGUAGCGCCUUAGUGAAUAUU- 3' ; pool 2 :

[0265] Al kIﬁA‘éﬁ%XUAG%%@%%&og nnmbers and patent applications cited in this
swélﬁﬁamtﬁﬁ(ﬁt\;é@ﬁﬁmw&fﬁehce as §'each individual publication or patent

apﬁ%yg%’] %ﬁ’&’g} dua 193:?%&6 lbe%ﬁc@%@%&d%& %*ﬁr%gce

%O?&;&[ %%hl théa‘%oll_;a%tgllrn%gnsvfe? fotnlng§ c escn ﬁl&)r sl,orert% dgtl#l bg gvlflyn
1lloﬂmuenatndakamme fn)fr pﬂlﬁ@sesnM cmutyRmnd@mnide»gels wileeeredddly mﬁhrent to

thli))sg Sc%?rrdglﬁ ;nleqé n 6hﬁ [ qlt Q t%? %flchmrga ap t%ls 1nve tﬂﬂé{;ﬁ% 6%1111 changes
andaniog ifivatsdne chat e medewhctrb‘to Imthelﬂdbmhrﬂ?@&oaﬂtﬂe bppstenal s¢ope biythé s

ap%lejr]:deg clagnss.0 M Tri s-
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HCl pH 7.8, 1%\P-40, 10% gl ycerol, 150 nmWad ,

Sodi um deoxychol ate, 1% sodi um dodecyl sul fate)
waappheszesit ed wi th protease inhibitor, phosphar@®ES2008/053484

i nhi bitor cocktail, and EDTA (Pierce Biotechnol ogi es).

The protein content of the |ysates was determ ned by

the BCA Protein Assay Reagent (Pierce

Bi ot echnol ogi es). 5-20 ng of protein were separated by
E-sD@laPAGRAQ scargfeer red on to | nmobil on- P msnbr ane

I r L e

SR NS Lty AR RAE B0 ] I AP Bl
proyedh (Glpfdtenq)l\d ANAQmRNAr uz Bi ot echnol ogy) and GNAQ

(G 19, Santa Cruz biotechnol ogy), Phospho-Akt (736El

1! Repdotgigaedoprayry ceyciephi ddthtBaiAbcanyictarertdchAG

N {oSEgRB)g cAibicoEiRSadAcpR {Brorega)stantab-agiichage

1(2§I &gggc'tcr!doga?g%gﬁqlaé Qgggec\r Qegcdc?c%ggg'aeg.elc%cg&ég ctgctcggga

anti-nouse or antirab { e) were used as .
secondary ‘anti-bodres’ i‘ %ﬁ SHhal Y8 < o84 "

MR BTR UGT excerrced &éft&ca"??é T IANT ﬁ%@gﬁﬁaéﬁetﬁt:%cgﬁié?ae
ABnaloyzedcats bargaBlobd enydasadact @shgatbis hercasgthx aptcdcesta

msagg.@@qtgcoa@agﬂp@rcf ct;l;@awtgp%%g@eaapgg@wwcg adu&;@h&%
catl o accessi on

iZQdcaéltgt?ﬁa p%ca[a%agg Ia E%aié gta %gaﬁdct gatsccae%gla?l ga%al%gat’a
ar egaﬁ%‘?céi"‘?? ???66?366? éf%‘?cfcbifar‘é’F‘é?té‘ﬁEaet‘é"stai"”fgaéa%ﬁga“gcg
J4ndiagreaadc pulskicat icorrcgragpadeenttapplecaticon arer@acca
@p%@&@@&id ygaﬁﬂﬂsci:ﬂditt'cjaaﬂtﬁdd %ai;ﬂﬁl:&ﬁﬁ:ﬁtd:a&&t@@;tcgatgtag
é6rl] Cg%%@&:r Qatg.egtcggag{agg %5§£%§gga[ Qa:lzgg:]gcﬂ ';:Q:pag%tg I'};1%ctctatca

g i nvent1 on been descri bed in sone detail
7t§§7 Wgtt% 95 FYUSt L |g8?1ta5ﬁaotce%€"§ﬁb‘1t6gtf 872 9o 8593 sF
ef aﬂauat%ﬁa@ﬁa prrder It adF Tigaoset capt Htcire 2Fasaditoy tapparetit
440 dchegetof condidaras yaskichdagl arct igadd boddaadacghtcgafccidre
doﬁ@tlata@gégao&atcmc%c& @\4%&5% &J&@@cagg gﬁatec&agrbggg%c@m

aat% a%Ec gﬁté%tC3§b%ﬂ§CC%%? ?ﬁ%cagac%?
“i’?F ﬁcﬁcaﬂ%ﬁq%ﬁ?gm%aﬁénﬁgc”% FDINEFTE AETEESi%on
109U e rccivi =0 6207 chu nagwagtiani aretouicteot iadecdyk ndiergacce
1100 0fcREtyck s PFRLQItHY Hr {tENAQ) ataBRMNAy:l ;&B9889t GE6tgtggaa
12%9 Ca%gga%léggc ¢agcg9ag9e. actllogaag aal 9ack gl g, 90l ccaf.ca

gt t tg
G ERREaHe g’%%ﬁgggngita@g%%g%acé%aggg%éé%é‘%fﬁgatgotga

134 Ryaegote g@@gg@a@ cEtCatget Yot i Loty otrgeat tdactceagt
1aggagagas tggeangagbcacgicht aleta6C agatgag: aateateaat
1Q99tcaggal. @é‘t@t%&&tggéatagé‘aaégéétéﬁ@&g cg&%@c‘%@%@ccgctaa

Qgctadtata tcagaacate Licacggeca cc&‘:?a%%%ca Lrecattc

ctc ¢ tc tLttLtcceca tacaat
gat ca agcc a aca% caagat cCccC a caag at gagcacaat a

1%

caaaa gpa tactgcc

30

35

40

15’%1tté@@ét‘%?‘gtéc%é%taﬁéﬁfﬁca@g‘éfg‘a‘éagﬁfag et GEGGagaasccatea

1ggtghadtgedt

1681
1741
1801
1861
1921
1981
2041
2101
2161

ttaaatgtgt
ctcactttgg
gtttaccttc
acacaggagt
ctttttctta
taccctaatg
ttgttcaagc
tttattatgg

aaaaaataaa

ttdagagaatagtttttgct

tgctttggat
actgggacag
agccatagcet
cctttetttt
ccctcetettt
gctgctaccce
ttttccttte
gtatgtgttg

daaaaaaaaa

acacacatag
tggatgccca
tgattgctca
gaaatgccac
caattgcaga
agaacctttt
ttttttttct
ccaaagctgg

daaaaaaa

gaaggattat
tttctttttt
tctaaaagtt
gagaaatatg
gtgccattgt
tgccaaaaaa
tataggttgt
tagtgtttgg
ctttttgtca

49

atgtattaat
aatagaatat
aagtgtcatt
cagaaggcag
ctttcctece
gatgccaaca
tcttaatttt
gccacgattt

aataaaatga

acttacggtt
actgtcttgt
tcttttagat
gatcaaagac
ttctttgctt
gacactacat
tttgttgttyg
taaaatgact

atacgaactt
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421 catatgtaga tgcaataaag agtttatgga atgatcctgg
aat ccaggaa tgctatgata 481 gacgacgaga atatcaatta
W@ 210§aes20% a ccaaatacta tcttaatgac ttggaccgcg SEAT/US2008/053484
tagctgaccc tgcctacctg cctacgcaac aagatgtgct tagagttcga
gtccccacca 601 cagggatcat cgaatacccc tttgacttac
aaagtgtcat tttcagaatg gtcgatgtag 661 ggggccaaag
gt cagagaga agaaaatgga tacactgctt tgaaaatgtc acctctatca
721 tgtttctagt agcgcttagt gaatatgatc aagttctcgt
SIQ 4D NS %3 akccesatog Aymetec NPRQ029632 gyanjganedeptidebpding protein (G
potan)t q pospeptidetHabesapieatlacccct gg tt ccagaact 841
cctcggtt at tctgttctta aacaagaaag atcttctaga %%agaaaatc
dt Praftect LoTT e Ct'agt Cga cfHC I t'¢etd Yadt A gAr g I
Gatibeengdy dhgat goe cagl geayc cegay <96 Ik gdrtaat tlgtevdvek
1gaagatgitc agt-gganet gacae ecagacag ygacaaaadd atetaeticcc
uﬁ?%%véfhiﬁéﬁghgmggQgﬁ X5 Qgggﬁgéékﬁv&fﬁﬂgtbk?&mvh;
ctgcc aaggaca atcctcca, acc
gt ALt gaf EATAEt Gt GAE ROt SpHOAceE T erar
SPceerycéet Mrecetugt gt Gt &t traay Tat deacaadd ggbaetgt at
ttctgtggaa 1201 aacaatttgc ataatactaa tttattgccg
tcctggactc tgtgtgagcg tgtccacaga 1261 gtttgtagta
aatattatga ttttatttaa actattcaga ggaaaaacag aggatgctga
1321 agtacagtcc cagcacattt cctctctatc ttttttttag
gcaaaacctt gtgactcagt 1381 gtattttaaa ttctcagtca
tgcactcaca aagataagac ttgtttcttt ctgtctctct 1441
ctctttttct tttctatgga gcaaaacaaa gctgatttcc cttttttctt
ccccecgctaa 1501 ttcatacctc cctcctgatg tttttcccag
gttacaatgg cctttatcct agttccattc 1561 ttggtcaagt
ttttctctca aatgatacag tcaggacaca tcgttcgatt taagccatca
1621 tcagcttaat ttaagtttgt agtttttgct gaaggatt at
atgtattaat acttacggtt 1681 ttaaatgtgt tgctttggat
acacacatag tttctttttt aatagaatat actgtcttgt 1741
ctcactttgg actgggacag tggatgccca tctaaaagtt aagtgtcatt
tcttttagat 1801 gtttaccttc agccatagct tgattgctca
gagaaat at g cagaaggcag gat caaagac 1861 acacaggagt
cctttctttt gaaatgccac gtgccattgt ctttcctccc ttctttgett
1921 ctttttctta ccctctcttt caattgcaga tgccaaaaaa
gat gccaaca gacactacat 1981 taccctaatg gctgctaccc
agaacctttt tataggttgt tcttaatttt tttgttgttg 2041
ttgttcaagc ttttcctttc ttttttttct tagtgtttgg gccacgattt
t aaaat gact 2101 tttattatgg gtatgtgttg ccaaagctgg
ctttttgtca aataaaatga atacgaactt 2161 aaaaaat aaa
aaaaaaaaaa aaaaaaaaSEQ | D NO 2 Accession Number NP
002063. 2 guani ne nucl eoti de binding protein (G
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protein), g polypeptide [Hono sapiens] 1 ntlesinmacc

| seeakearr indeierqgir rdkrdarrel kllllgtges gkstfikgnr
W@ o0skg208/sde dkrgft kl vy qgni ftangam i randt | ki pPCT/US2008/053484

ykyehnkaha ql vrevdvek 121 vsafenpyvd ai ksl wndpg

| gecydrrre yql sdstkyy | ndl drvadp ayl pt qgdvl 181

rvrvpttgn eypfdl qsvi frnmvdvgggr serrkw hcf envtsinflv

al seydqvl v 241 esdnenrnee skal frtnt ypwf gnssvi
WHAThISKAIAIMEEKESoy shl vd yf peydgpqr 301 dagaarefi |

knf vdl npds dkiiyshftc atdtenirfv faavkdtilq

I nl keynl yWHAT, |56 dgg@m{g% mé-}aﬁ%cx{r{ﬁtnla&ﬁasﬁlf cefl % @ﬁ%l‘oglgala

nmel anocyte neoplasmcell i'n a biological sanple froma
safnici feom 2 patingd. Hretibed edrrsringi ng:  detecting the presence

or absengg.Ahg AR pégctn'cé/ &Ia'bfbgcé.ﬁﬁaﬁﬁét%lﬂgqmﬁat@%ga @ﬁzﬁﬁgeh@ m

t he bi ol ogi ca % sanpl e, wherein the presence of the
theriologicalrsamgle; ndi cati ve of the presence of the

el anocyte n%ke"ﬁﬁm 6RLdnSe dfihd HRainGd AGicARL oBMEPlcSonclof

. The nmethod of claim1l, wherein the sequence nutation
the gelgpocyticrreplasre plls i Mg bigogicglgample. Gnag. 3. The met hod

of claim2, wherein the nutation is a Q09L or QO09P

substi t upi on.Thd methbhof S8R dherkinGhedefichee MteHoRIidattalkEdon

conprlses detectlng the presence or
mﬁﬂ% ébqg? { nutatlon in a nucleic acid sanple from

t he bi ol ogi cal sanple. 5. The nethod of claim 4,

wher ei n 8.he dékeethodgf diiep?, sdapnitkesutemtiac QRORY. driQR09P
“ﬁg% e|c acid sanple with a probe that selectively

yb °di zes to the Gnhag gene, and detecting the

presence of hybridi zed probe, thereby detecting the

sequence#nut alhe arethod of claihvel. mberaimdhapdetegting sapTompfigsp détepting
th%] el% ?elcr\lge?(grgltﬁ%eg%gof %e%tﬂg)n %’% %%[ﬁ@%ld stPE floth ta%%l?lgﬁlcal s?,]mple

detecting step conprises an anpllflcatlon reaction. 8.

The method of Themgther pf clpigy 4. pprendhasicfesiing i pepBPRschi ng

conPABtiaRaRRE: Rfd shfifle Wﬂl@tpﬁ%e ﬂﬁgéefb@tnﬁéﬁy 1yBEIRAAE the T8y ghe,
The nmethod of ¢laim1l rein the detecting step

and Jrissting dle Rigseracof hpridized l?fﬁ?t‘afhe@hy figfecting the segupnce ﬁ&l{f&%
by the gene.

6. The method of claim 5, wherein the contacting step is performed in an

in situ hybridization.

7. The method of claim 4, wherein the detecting step comprises an

amplification reaction.

8. The method of claim 7, further comprising determining the sequence

of the mutated region of the Gnaq gene.

9. The method of claim 1, wherein the detecting step comprises detecting

the mutation in a protein encoded by the gene.

10.  The method of claim 1, wherein the biological sample is an eye

sample, or a skin sample.
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10. The nmethod of claim 1, wherein the biologica
sanple is an eye sanple, or a skin sanple.1 1 The
woreaoBo98208 cl ai m 1, wherein the biol ogi cal sanpCBUBZ08/053484
fromlynph node, lung, liver, adrenal gland, soft
tissue, or bone. 12. The nmethod of claim1, wherein
bi ol ogi cal sanple is froma patient that has nel anona.
13. The method of claim 12, wherein the nel anoma arose
fromthe uvea. 14. The nethod of claim 12, wherein the
mel anonal br oskeficthed af gpipel . mbgigis thejtgologrpad sampitlhis drogflymph
ndb AfB, Ar, IRERGIAALBA (CGLIRGGR arose from chroni ¢ sun
damaged skln met hod of nonitoring progression

of a nel apoma_in i ent ubJ ct to a therapy, the

met hod cb%rpri@ﬁﬁ&ﬁﬂﬁpﬁétlmg er&ﬁit@%%ltahswée i (i ematt
the@ht SclB@®nmang a sequence nutation in a Ghag gene in a

bi ol ogi cal sanple fromthe patient wherein a change

th h th €} t at
A D T R o oA

therapy. 17. The method of claim 16, wherein the
bi ol ogi c&t sakhpsthiod of ¢lam Eyehergn thekiatanomg aroFhiome bhiod
(QF clai m 16, wherein the biological sanple is from
bl'ood | ynph node Ilver adrenal gl and, or bone. 19. A
met hod of i nhi biti rollferatlon of mel anonma ceIIs,
that hav®-an Bemeihat ichgairutarharin ity nglgaoma pioge e Ayenic
sui QARAdegking admi nistering a Ghaq antagonist to a
patient that has nel anoma. 20. The nethod of cla|n119

wher ei n h@ €?E$@>£?P onist is a sma nolecule

The nethod of P ONTQHRS RIPH T8 © Q& a‘é%‘tad@&rl?'r‘%et“ is
Sibjdet Plaghdiagsl Mas@thed terhprRing @Etectﬁlg a clldnge fethdv@antof oftblelasi Hiving

19, wherein th Gha antgﬁg % ﬁ g i_.nhi bi tor
a i?ﬂ‘b“élﬁ%li‘}}“i%%{ls% aGpaggene 4 pbiflagiga sargple P%ﬂtﬁ pfﬁentmlt]@te&t h
clfaiigi: ifha Guiabdrag edils biavingsthaGnanhiuthadys indidativd bEtheisooek fthe

Ia| ﬁﬁ wherein the Gnaq antagoni st is an si RNA. 25.

t%%? fPBf claim 19, wherein the mel anoma cells are

fronta uveal
17.  The method of claim 16, wherein the biological sample is from eye, or

skin.

18.  The method of claim 16, wherein the biological sample is from blood

lymph node liver, adrenal gland, or bone.

19. A method of inhibiting proliferation of melanoma cells that have an
activating mutation in GNAQ, the method comprising administering a Gnaq antagonist to a

patient that has melanoma.

20.  The method of claim 19, wherein the Gnaq antagonist is a small

molecule.

21.  The method of claim 19, wherein the Gnaq antagonist is a protein

kinase C inhibitor.

22.  The method of claim 19, wherein the Gnaq antagonist is an inhibitor of

phospholipase Cp.
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mel anoma. 26. The nethod of claim19, wherein the
mel anoma cells arose froma bl ue nevus. 27. The net hod
wW@R00shg6208 19, wherein the nel anoma cell s are fPONMUS2008/053484
chroni ¢ sun damaged skin. 28. The nethod of claim 19,
wherein the nutation is in a codon encoding G n 209 of
Ghag. 29. A nethod of identifying a nelanoma pati ent
who is a candidate for treatnent with a Ghaq
i nhibitor, the nmethod conprising detecting the
presencez%r alths ensthed of claimsgwbereia thefinad pesreonist ia aGeigody.
gene in a biological sanple froma nel anoma present in
the patient, ™Icgiod of HEMPILRRAGS tHRIGHah entBasnRE is @NSIRNA.
i ndi cative of a nel anona patient who is a candidate

for trea Nt W t
ol 5 m 2023 anePEmsthon e TRl Sherrt Hern iAot cont g e
m&hion209 of Graq. 31. The nmethod of claim?29, wherein
the nmel anoma i s uveal nelanoma, a nalignant bl ue
nevus, Ok, a I
32 The net ho o TR g HeigE! L R SR o ACREa e
ngypypri ses detecting the nmutation in a proteln encoded
by the gene. 33. A method of determ ning the risk of
ProgresshyPn OfhednclRY YBc1hith B, WRi &R &¥EncldnbRia B8ERRGTom chronic
conprising detecting the presence or absence of a
sug dgiaasd &kifrut at i on in a Gnaq gene in a biol ogica
sanpl e fromthe nevus, wherein the presence of the
mut ati on28.s iTEin@eiot veclgil 1NEheas @ niit&ion @fin a codon encoding
GEEQ?EFQSion of the nevus to nel anoma. 34. The net hod of
I - wherein the sequence nutation is a codon
encoding G n 209 of Graq. 35. The nethod of claim 33,
wher ei n 2he nemathod of idenlKunes m&la@ma@@tienTWbo rretchiotidagsf for
' er t n T
tre?ragl?%gllg]\gﬁl? 1‘;1 G qamﬁllb%%r Ilﬂ eg’lééj?]onlthq sﬁé H?tgcl‘@ig etsgﬁrc):e %17 absenlgg of
a £QuIcd metstlcdletl e€inaqgent Irea brolbgital sample fram pmmla@bma ersndmdhe

pﬁwm}he gene
wherein the presence of the mutation is indicative of a melanoma

patient who is a candidate for treatment with a Gnaq inhibitor,

30.  The method of claim 29, wherein the mutation is in a codon encoding
Gln 209 of Gnag.
31. The method of claim 29, wherein the melanoma is uveal melanoma, a

malignant blue nevus, or a melanoma on skin with chronic sun damage.

32.  The method of claim 29, wherein the detecting step comprises

detecting the mutation in a protein encoded by the gene.

33. A method of determining the risk of progression of anevusto a
melanoma, the method comprising detecting the presence or absence of a sequence mutation
in a Gnaq gene in a biological sample from the nevus,

wherein the presence of the mutation is indicative of increased risk of

progression of the nevus to melanoma.
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34.  The method of claim 33, wherein the sequence mutation is a codon
encoding Gln 209 of Gnaq.

35. The method of claim 33, wherein the nevus is a blue nevus.

36. The method of claim 35, wherein the nevus is a nevus of Ota.

37.  The method of claim 33, wherein the detecting step comprises

detecting the mutation in a protein encoded by the gene
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