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WD 2008/ 002611 PCT/ US2007/ 014912 Delta-Tocotri enot
Treat ment and Prevention of Pancreatic Cancer CROSS
WOREBERENOE TO RELATED APPLI CATI ONS Thi s appl i cBCT/082005014912
a non-provi sional application of co-pending U S.
Provi sional Application, 5 No. 60/805,916, filed June
27, 2006; which is fully incorporated herein by
reference and co- pending U S. Nonprovisiona
Application No. 11/768,373. filed June 26. 2007.
STATEMENT OF GOVERNMENT | NTEREST Thi s invention was
made with Governnent support under G ant No. DAMD
17-01-1-04 awarded by the Departnent of Defense, and
NCl  (Delta-Tiecotidédidheatiént A3dPrevérttion 6f BanereatnCancer
has certain rights in the invention. BACKGROUND CF THE
I NVENTI ON The pancreas is an extrenely common site for
t he devel opnent of early neopl asns- noni nvasi ve cl ona

CRJ‘%Q%Q&EEW%QB%PPyﬁA@ngnority of persons, these

[
Ct OTIes Of  Cetts sertari th re genetic changes that

caﬁ Jeaq,tp an i nvasj ve adenocarci noma. Pancreatic =
canC&FPPIGHER S Ao iRPXISIPTAL aPRIgataR RsePeRANS P gy iF XL pplication,
No. $p/B0%:91iB: Aled iJune 2%|3085:|whighha fullneatperitedt hegrin bF refefience and co-
pendinadd 8§ J¥onarogisionad Agplicalign Be.SIii7es,3%emed Jugk ¥6,l2a07.ng an

innate capability for netastasis that is exhibited

B ENT OFR VBT INTERESTNVade beyond t he duct

structure into surrounding tissue. In order to
al ITekiimvestionlvassh=aiadith GUvegMOR | sSpRRSMAErabast Nd. IOAMON1501-1-04
awafib@ ESthe blpartthehTBEDRIchd dnBAlCH BRanPMAC OK018A098473-0351. The
GovHRER AL L GBI WARYRARRL,S De recogni zed and treate

prior to 1nvasion. enoprevention is the

BAC@@%@%@@H@&V‘% T'%ﬁ\l agents (drugs, biologics, and

rrents)y 10 stow progression of, reverse, or inhibit

caﬁgino enesi s gCer b Iomeniq% the risk of

devel 8T g i hivas 'eé“eg‘f X?ﬂ"f‘?ﬂ 81 PG the i dgrionTesh Pt eRTY nggRiasms-
noninyagike SPedh GPIRGIA! [RPansiensp o? Binpriti el perEasisotygseofionss o pells serially
acqlire gewatis chdngbnthastandeddan @h atvhsive: f@R@AinBAS. Rdneie8fcOdaficer, once
invaiﬁﬁ? mmos'i_ﬂnii‘ofﬁrﬁly Qat)f Tfﬂaépﬂi?@ﬂél%llsi im%r Jd@&e Hekd stla&nsnﬁiélp%gss are

| . |

St SR Sl S O bl
ater e i pespasling A Syishira ol SRy Fine Vst ) et alsviste the cisma
pPrognegisNgpsocipted 1 withu izl digsagsi | it 4% ymperativaohist treo pioaesss of pancreatic
carciibgehiias be raagnped WHd@@htb € prioh toliRRBibA. [DBbhédreveRRAN M6 bdministration
of ade_ﬁ’l@ '@rhﬁs. ﬁBIGQ&H?Q&ﬁnu‘rﬁﬁts)t t_Q S pl%BFé\éﬁom,erJb‘PAePQJ iGHie c\ércino%enesis
gt i P S BIoBind fuaeWé 37 b RARGE Spcaat. Hoafapadino e
mormtfsG e iioay g precireer ESONY i PPEURENCERiFSPRTSS Rp thprefore become
an issumefrraeanioentdmprrience. In tholast decave] significart pegesh haghbeaeh sade in the
recogniive rantl @pipriatr :abifiticrasiARdss pAlctrsordsidhs.t MuBRoBS cfsic neoplasms
(MCREPif@8Rkal 2RRMAry 1RTERLs PARELEM |PMNEN CHS garﬁzl'eég? [ntrapithelia

| ~ enef ndrones w.th known gene Y
neonlfla (F SHIRY ncbiitce e TP oS g o e vy S s, e
panqraglic €NFY- aggr egati on of WD 2008/ 002611

PCT/ US2007/ 014912 pancreatic cancer. These syndrones

i n€1'AR Nymber piR@ag-controh ang £ahqrt stydiegthays shaivn that thers! ie arsishiicant
clustenisig 2 parere@ticl GhEIDINRAJe, farfiBys, Peest BigH BgHIRNGIeB)ARK 641 caricdls are
estintddd @ repridght GBJut i 698 6f paRbreARNGAEAL Fibd Rel-kn¥Bh §Edetiy sydbiromes with
knovﬂ_agréﬁé g@é&sﬁac&ﬁ{ﬂgﬁé gﬂc%ﬁa§é?yq0%déf %qungiliegalr\t/ v%highvtlherg ri]scaegg.j:(')efgation of
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instability, including a high rate of transiocations
and deletions. Nearly all (>90% preinvasive 5 |esions
whaoos/oeasirarly mutation in the K-Ras protein i PODUSHA7/014912
in the transm ssion of growth factor signals. In the
m ddl e stages of preinvasive progression >90% of
| esi ons devel op inactivation of the CDKN2A (pl6)
cyclin dependent kinase inhibitor. In |ater stages
nost preinvasive | esions also harbor nutations of the
TP53 (p53) and in MADH4, the common Smad protein
involved in transduction of TGFP and activin signals.
Despite the enornous obvious benefit
Pa""i?ﬁ%?rrﬁ?:ﬂ"%’v dhesevyndgeRs ddude dOnERGAT @ .f?é'a'ﬁil ZRPE gyiRig mote
melachmue(pll HIORISNIAYAB) Ravtz-Jeghmrs Biareopr @V BNE¢ @ end (3 EAnllial pasRgatitis.
Majolt@ e paR@&Rtis | camtetsDare Nepbigic ahd talvé ietiadncé E twidesprsad ligomosomal

lnstagﬁ@l I\&Qﬂ-@ epf'ngﬁ eTaTa 0> Kr!a%c&fo\’lg LRP d&!@t@:ﬁs N!a'rd' aff ‘é:fdo%? pRdifbasive

|eSl0IbS rhae/? %tgte? t‘é)g rIn gg Iér?!gas Lﬂrot?m d-nl\:l)élgédl in ﬁ'ﬁq ah%ss? n of growth factor
signal dbthe m'@'qﬁ@eguog ﬁrgwr@f@'e PoRREPoPIER ~E6P% ELBSIRe dey%!?ﬁ jpactivation of
the GOKN2A dpi6h bicly depersiestdtasainhipRy.kh [pler stRgesynastigreigyasiye éasions also
harbbraMBtaslRE WA Ste bS] (d5Maknd hSMpDbRY, NAE @bagore Smaki didteih Onvodéd in

transqmopf c.:ft Q@Fﬁ aénds'agﬁw 'sfbgalgatdéwsthet laﬁorR@I:s Mg&ov.lt:sRlﬁeneﬁt for

chen?qm;ea%ﬁé gi;]edw uqcxg &amﬁ atlc eop‘ias;ab&raegtg%r C(\?Jas'u%sﬁ%% %r %&%ﬁ&ventwe
indicgliong h3veLemean jo em%ﬁrq"%ﬁ?bﬁagmf 't HE Ceﬂishsec%ﬂ"mrdaﬁmgé%“d'es that
will defirtecamd derRonsiratl clipivallpesefit.ur at ed 1 soprenoi d si de chain,

are receiving attention as promsing dietary

supplifersbion of daoereatiaemer jsrreguitadi througimaberrant @atagenit Ra gignaling
and il<0sHREt on &R&h SinddetnHidters RUEHERI g2 7' PO I Previdus stukiR Bhéive MemBndiraRd that
pharﬁggﬁgo%lcqghlmﬁ of M&w raQ L ﬁgl ﬁ §¥%ys Qﬁ’e ﬁé\‘l MEI@@IQK %Qtﬁ\ﬁév Slicits

panc(e&g%tcﬁncgh &alg c%ﬁ]]e aEr%siglbrﬁ ‘nguceg C%(ElrFssmn gzlt Vé anc.ernRes 2005;
65(1 DFAST &89 (TReStrIepols thipcAHPRITR! T Pf Hiamine ‘l"'i"b?ﬂ WGt sopiegoid sive
chaig Card . rededdrat atiepthpl 8s grandsing flieam tupelements dors edncem prefention and
treathi@pogent i si ¢ aci d and, geranyl geranyl di phosphate

while the commtted step in tocopherol synthesis is

t heoso%qa@ %@tm&amcafry RATBOREMINE R tRCdeddPeiIndahMbadcot plants such

as p n'PQ %Sc%re% s suoh % §c¥eraLﬂ\%tMe§J l%e ﬁ?oggmglrs% ?chtngnols anfd tocopherols

r| enol sSone ce consi S I Ng
oo GRS EYRPRRADR NS PEIEoE Ao P e BHEPHNUGE dEfaT eokionols arise
frompes bandensatien ek bemogentisisi acidsing geramyiderpsy!diirbpinhatg ivdfie the committed
steplin caapiterdsgnitanid i¥ &e abndedsaibs of M¥mdgentisiocepihaw aihytyadipt@sphate.
struSt@bby RSfhelRRYind tot:ahénonst SR LR AseROISRBSSASIsHY of a common

chrot#\nl‘?oq thggc? ﬁ a sndseo th % g%osqg&?elg)wg\]- Q C&B p g{dg l alﬁ{' qls%ngwsh

her separ a nt'o 1 ndi vi

'°°°E'Zﬁ‘fﬁ%?ﬂ‘? %°°%T§%‘i"bned by the greek letter prefixes

(a,P,y,5) depending on the nunmber and position of

I’TEtWF tg%getr?l l'msI r?atﬁ'f?tfdn ghy&l] rtahé?ﬁ?fnepql n@ssegges an unsaturated
isoprepditl exitee chaina  tTeednhersisr et tacaltiensisnireafuithey, separatsghigicoindividual
compdifldd a3ighéd BNAE Greal Biteiprdfixdsq6 0 I5) d&@ndity orl the htmber and position
of matRlIl SOt %ﬁm onqr'lé @r%manlﬁpmﬁv Q\E reﬂ%&@@wﬂ‘leﬁ'rﬁ%&u@rsﬁmfah@ tocopherols

and gocogign %rte r?ctoa%ed {|]1€l{'/ Iart'ntlogg lflnﬁ]g 2ct mH}%w?ver q éotr%rqgs are the

consi S e
group G& B?SWé'r‘GP@‘“ S ePaunds b’é‘b HP@@B? cgﬁe@rtrﬁgf'fé MARAEvity. Semisynthetic

tocopirerelé suvb as wobrheiot suctimaehae ahtiemdyiagivrinandveier! thet hioayhilaplitg of the
intac Scolmpbubat afeP Igps) UddHsunfptien i badr MaHU AUns@fable SfoP @Aémopreventive

mterU@rller%g étrtuctH@Sh%\g?Qt]ug e£ Qir thé: Drgm{oﬁé/ gf@%ﬂa\é?wtam]!n E compounds have

I nterventi ons ructure aQtIVIty studies o

proapoptotic effects of vitam n E conpounds have 2 WO
2008/ 002611 PCT/ US2007/ 014912
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clearly docunented the inportance of the unsaturated

i soprenoid tail of the vitam n E conpounds in their
w@niosooepsnr bi oactivity. Furthernore, these stuPCEES2007/014912

i ndi cate that decreasing the nunber of nethyl

substitutions on the chromanol ring, is associated

Wi th increasing antitunor potency. SUMVARY OF

I NVENTION 5 In one enbodi nent, the invention includes

a method of determining the effectives of a

chenot.her apeuti c agent by determning, in an isol ated

sanple a first level of a surrogate endpoi nt

clea\r\lmI %%gfréﬁﬁ%rgi%g%?ﬁ%qu? the uér}g?tgré:?egpsoprenmd a?%p tpg ?tnr@r? E%gmpounds
in theihanfitnee biagrvityi &ua@%ﬁweb@ﬁﬁ?gshtd@gt"é’dfa*eptﬁ*é’FcfﬁﬁSéf'g the number of
methyhsbaEitul@Tsap ehet dhnenage ming, e sdriatay with thefeasing antikighor petency.

second | evel of the surrogate endpoint biomarker is
suMvaliRyroRINGERDDRAr ed to the 10 first (pre-treatnent)

| evel . The candi dat e chenot her apeuti c agent

de st énadoditnerf frRGhvevtunasSudesaatiehddne dsleaoniag the effectives of a

cher‘%%pg%tfcﬁa@&r{{%phatem@ in%h |&?a7ed IsSmplO & RARRE of 9 s@rogate endpoint
nBFkgr fuf'é g% ?#E yl'he s%rple |sct en contsgcfz? wutl" a% ?(Fermﬁtal%effectwe amount of

ht
the sheseriermpRtic P?Fé't iasire nieF‘tG?r pBYi H“ﬁsc"&“ﬁg‘taﬁf}ﬂmﬁf fagent has been
admihsteediTa Iseevgd telvel of tHecssirpgatm ergipointdfiomarkeh isrtafanaang Fempared to the
first Ag6RbatP¥ntf WéINThe daidRiatd Elich@thelapedtit @gerd lefioaraganglfectiveness

% i Qé:&ml.l ?p\égtl tj-{g)agfmeﬂt) lehgs &e&g?sglrn%§s'r\ea/g %ﬁg %E\??%E@'t sﬁémﬁqant degree
°Veré?lee?f8f'ﬁ§'i“3%3ﬁ i °°'§rg°' lr‘ﬂ'alsnas been admini stered, a second

lt ﬁ\é/ne | r?o?l&f eKr%léﬁ?iéne?\P gﬁq%ﬁ?cj%l?olsl 51‘? at a edn offjl gleQermmFB%re eq’tﬁtﬁtuveness
of acehempierpeevti¢) aggnt ﬁéﬁlﬂ'ﬁ@up?tmmn tham & a first level of a
secdbitl fs@edgatecanassint Woetatket kieh sie €bsTand(Po s1MAPKe AtleTaime Fhemetherapeutic

ageﬁfhagbe&7 dﬁ'ﬁ]‘ﬁ’ffteﬂéd R- M 16v81 of (@87 BtE? -NMAPIQis taken and compared to
the Sgrsqt tp?g frtia%ér% ?ev I,&/&ra';t rcg-Frg{ eﬁeb%rgm%teh %hemotherapeutuc agent

/ or cont evel | A{]Ig 63 for D-MAPK i

de"eﬁﬁfatﬂ*ﬁ r?E?FE'V%‘FSSc ‘ﬁ'ée"r’ HPeIrPPEPrshErTaEY '2'ah8 Pyiror B s
decregyed dad stafisfictly signifisprt degree briRw the PredrarteERGRYOr WPt 1¥einge
of pancreatic cancer in a subject by determ ning, such

as Anpthgmrenibodimatefithe dnvapfion incluties d ragtedd of fcreenisiodergpaRaspatic ductal

carditidfR) of, a §dge of [daBcrbatid @hndaf int 41 eublicobBddte@imining, §UtBras in an isolated

sanﬁ@nm@‘egg of 2 bRmafkeF: F\%ﬁ@f . nﬁweclg\nz‘ Efcﬂlme biSH&ker lidknB Sontared to a

corrg%oﬁftcprzﬂ °°“%°ZL—?S$1 rgpng or mobet cé)l ﬁog (sjar?pr erde{nl?\ a rfgé}brpeg 'ﬁ%@& m%h%e control
sampley éfeo‘é’&'f‘e&éP@r’ﬁ‘i‘“ﬂ‘éﬁ'erHP haye ReRPetelsamRedennt F%hﬂ'ﬁﬁa‘rfea"%s”“a'
cardr@me| ;@Istege ofpageredtiggancefl. pancreati c cancer. The

determ nation of a statistically significant

Si rMihealetetnyindtion vicestatistinally significard BimiléTity ixtwaenthecievel piihg biemarker
in tSUibR6i and b LR of BY Blonffket MANDEMIRIsKBPle(s)is liftfoab@Ndf ] lack of

g@gﬂ%l ﬁ&é)) cérénénqbdlogaat EtYaSe gf petlrIEPe ll@%cé}f in tR@QG&Q@t '/Q _statistically

s'sfffﬁamga%faéstmh%%ea oHZ *83#&7“ §°i"8’ﬁ7°ﬁ'| el PE Bomafisrinne
contr| sample(a), ingitatesptie prgserise okrasFreetic dusty)eprainese.1oh 21stage PERpapreatic
can6dr it thesubjeatrar ker in the 30 control sanple(s),

i ndi cates the presence of pancreatic ductal carcinona,

or I8 it gRatefenfbadimentatieCevet anNg @écohd bioharkst, bamely .Ki-b asdior p-
MAﬁU|§ '&5\% 2%9 %Hﬂ}éd totg]gorjtrslvl@\tel Qlf Ki®7 %%GIQInQWPRWHBK@ br more

nanely Ki-67 and/or p- K, is determ ned and

conpared to a control Ievel of Ki-67 and/or p-MAPK in

one or nore 3 WD 2008/ 002611 PCT/ US2007/ 014912
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control sanples. A statistically significant increase

between the level of Ki-67 and/or p-MAPK in the
waapmeaetsiand t he control sanple(s) is IndicatiRer/v§2007/014912

pancreati c ductal carcinoma, or a stage of pancreatic

cancer in the subject. A statistically significant

simlarity in the level of Ki-67 and/or p- MAPK in the

subj ect, conpared to the control sanple(s), is

i ndicative of the |lack of pancreatic 5 ductal

carci noma, or a stage of pancreatic cancer in the

subj ect. Methods of determning the level of the

ey SR bl RSB S5 U SURLE e

the subjegtrand Xiamgsintrol sapmale(s pdndigstive; 9f PaPAreRiG AUtd carcigoma, or a stage of
pandi€dtie edricac thit dubjed@i A Gtatisticalintsighibehyt sihilagty idpihe devet $fdi-67 and/or p-
MAFm AR &ﬁ:ect Hﬂﬁ SR the CoHRbRIRIPIRE), L ﬁ:dlcmv@ [BREHeQBcKd &F pancreatic

di t whi ch
auci§ RS by oo bignGL: 2%%%‘@;@9?%"&%18 the ant | body:

t h%lleﬂw fn d%?em%f'n'n% h% Iek%llello qgnres lomar er in ;I-ie IHQC? a%%’#rbl sgsglé(s) are

T Hvent
""°‘1He¥°f“b°r?ﬁ’ PRYY PIRENISR o 1 oA SEPRUDHECRS o1 KE57Pie LgpfeLss 1 fomerker
is dpteeimedi ditizing @h Latiepdy viaitpRindst the eiaarkst-i STinagsagple containing the
bionfrkef Blchbityctaf withsthd ahtid Bdyunaéreontitiondwiith allowmihdBig loBdk bioabiker to
the $rﬂb$é99th@§<rgle¢lh@oﬁﬁm&ﬁ$r§er9£n thibeapaafiidat ed bi omarkers;
namel'y, 67 and/or p- MAPK, and p27. In a pr eferred
enbmg':mmfon aﬁsGQndltﬁigL %lﬁ&sﬂ&gt BB %@lf@rﬁm‘n'g\&ﬁé XSQG&E& t‘r)éthods

For S)famg%nﬁn lrl\'lranman m%lu es a c.o qosmon comprlsgglé pIU{ah& QIfTBola eﬁ gro ns whlch
?

bindsspsefivelycto she ﬁr@fe@ bR rf“eeaisﬁ"'ﬁF‘bﬁ'a‘i“R’é?rs-s'ﬂ?é‘ﬁ“f' ji¢67 andfor p-
MARK. | asr p%B| elrt iav eteferradpémifodigentd dorb lisplatesk peoteiisd sbdtively amplify
conPRAPAENRIBLIE ¥trdnded DMAI QU EonkpoSitiBaAl iK Qlso SrdfuBedSoni@risiAg a plurality of
b:orﬁ%rMA‘P&clﬁgrﬂHmQ&?wheréh te@&-ﬂﬁ\&ﬁ-léé@r)épecﬁﬁla%nhgy ggc'h% amphf es double

[
srap e QA FoRPBUBIRY R VT HTLET 091 GL151 FIRBK,  and p27.
Alteriatively; e gswem'e@ nelugss aggompesitiop compsising p qlyealityiobitaipied peteins which
bind\fetctiiely te diehprotein quaaiuct2 ©f B leash ivioauniqug bpelacketse athdreio rertthenique
biorGHrid 3 SEIRASd fdnh the gRfup KbrisRifng P KiMXPKMARK aRdrf27. _
Accordingly, the invention includes nethod of treating
C a%@&dmgﬁ}l Ghe AFerRENHEIERs nfetibd GF Bbating dreb) SUiBR; asPaneteatic ductal

carc%o f QQ%ECF? %Eh&ea?g%ﬁ%’g Wa%’iﬁ'kt@h t%r Eng.lb gt ? composition

tion ler a eut
w"@m@cf oAU PR TSV} RGP 1§ <R GEEr gppodimet ve
tocatieheld iisregammatacotienelo tanfien (fetty-toceiiatata - W@@bt'ﬁl @fhistered as a
phatitdté@ital darhpdsitibm C THer doapadition whth€ prefegedieibodingineis @abstdtialy free of

alph%ﬁo&n@ﬁm%ubédﬁﬁhol%@@%éobh&&s AifA6u %@@%r&lh&? siif will Rognize
metp{a%f (?rdgggn ? H? %I {g?)ﬂ%m%tg d%gtp %ﬁeapotrﬁr?g ifi % o%g eQ\Ibodument comprises

1 0CcOo

be“f‘t?e Gb%i“%ﬂ"@ a"ﬁd“?‘ﬁ%‘@ﬁ""&ﬁ%‘ "‘6‘f°“ &rﬂ[“ﬁ‘&ﬁﬁ"éﬂ% paili | |
recogni ze nethods of determ ning the appropriate
dosE® 1qeRiEenah ARRPrEREFH SroodREMdRH BafIBHE conpri ses
bet ween about 100ng and 300ng tocotrienol which is
adm ni stered Hwice daily. The tocotrienol of the
preferraqbe --o et has the formula: 30 HHO~I R 4

WO 2008/ oo
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wherein Ris selected fromthe group consisting of H
and CH3. BRI EF DESCRI PTI ON OF THE DRAW NGS For a

wo eioBme2eunder st andi ng of the nature and obj ect BCDUS100E014912
i nvention, reference should be nmade to the follow ng
detail ed description, taken in connection with the
acconpanying drawings, in 5 which: FIG 1A is an
i mpage of M A PaCa2 cells in soft agar; significant
i nhibition of anchorage independent growth of cells
occurred when treated with weekly b-tocotrienol
conpared to vehicle. FIG 1 Bis a graph wherein MA
PaCa En?ng?lgéseei%:&% fr?ag‘n Cegg{ﬂmfpﬁcon?lstufw? éwgndwe p! ated in 96

wel ¥ oW ng with

MM| on was assessed by MIT at
BRI i ' ults show a dose dependent
inhibition of proliferatjon
pahgh & ifierundersianding o fhe "F?“F?e@d\ﬁ%"t? Gf tﬁ% L'S‘N/F”éf’“ ﬁferﬁﬁ‘ffrss“’”'d be
madgiRiEe BEinadetaledaserivtions taker i gergctigh with thp geqoaRanyiyg drawings, in
whickoncentrati ons of b-tocotrienol for 24 hours. FIG 1C
is a graph wherein SWL990 pancreatic cancer cells

( 3¥ld) 1AV a8 ipdgat® A Pa®s2 wedt in soplaghre Sigmmtdntt intaisifiod Cbf tahéhorage
mdeEQ’ldErq\M'oQﬂ\ g‘@lls%édﬂ'egwﬁém@a{eh %pheekarﬂkﬁréﬁa%ﬂﬁrm vehicle.

assessed by Mr 24 15 hour intervals. Results show

a %%Bdegs%ﬁ %eaemmnh ngbgzlpﬁtre&rc%hée%eg IBAe> WER diagaqn 96

G
et gles g g i B oy i L e R e gongopa oy o
24 hpyrdntenals-ngetbheenardess dapsndsnt 'd! Ritptof prafieyptigno (The Moso for all three
pandreafic Sandet &1l liheDwas2G2ipMag 24 \iloens e iHPDB)@RCZkefianere casol toated with
incré@ig Bdncbrfalichs (B tiddtriamarfer AAlnatied i n 96 well  plates and
treated the following day with 6-tocotrienol.
Pr ¢h¢ f1e)iah bRPh WRSeiA SARESEShnE¥atEdncE calidh(3x P Wbl plated in 96 well

platti,srgh? tr%gt!e§ thel?&%\%l?h%af Q:%WS %cS{F?eﬁ]%\ dﬁﬁ‘?&:ﬂ%ﬁhak Q@epsetdl b?%ﬁf at 24

nouCltEia. CEPYehonee dgEraePnaBa Elion 3 PRyEfRLen. s Cace oI three
pangreatic canger eelldingpwas 22 wmmouqsn d-]P@gquchlls were also treated with
incr&@ing estick@tati@’sf Blociridroot 4ieael for 24 hours. FIG | E

is a graph showi ng selective inhibition of

pr s f 1 igtaighdbh WheRAMBXMPES thcréaBit 6MkerGRild (3x1lof)Wase Bijted in 96 well

plat& anq{%‘étg %%Ilo@tn %é Wftwg &cot#&DanE iﬁgﬁ?ergtﬁh IW%S \Q@sregsed by MTT at 24

hour Herve{sv ul{ Osg%vtl ?alcg%e %EPGE‘&EH" phollfe %ggrf '?he 50 for all three
PangreRYie SRR FFIJINGS WaY 29-25M ?"524d‘°§'i°a|61? s WeEgrA'To teegied with
incrégting edricemtiatidre ohb-togettienohfot-fAEUBC7 and SWL 990

pancreatic cancer cell lines treated with

5- tFd8.0tH isenghbpH Sopiv.selective dhibitias bf prolifératipotaf ipemodatit gahcer cell
lined 8y 5-BEdt@dnbl M04 GEUrS. BHISE ECPEMS RereMelbtiVOP FdsRlaht® the UhiBBiiferative
eﬁe&é‘gﬁéc%%hﬂ Qﬁﬁgt%e rﬁéﬁa&t'l&#de%an‘&r%' I's ( HPDE 6C7) FI G .ZB

grap oW significant GL cell cycle arrest in

Mak |sne??]r§%$lp%;‘%wm§ %gﬂﬁgﬁ(}& ferz?h( y%% arreegt |r(1: ?-IP'DE' é(l:]?e §nd SW1990

trea
pa”%?i“'ﬁc“ﬁ{"ief gsiblines 4gete Wit Pose lé’l"] Eferféasb r%fe%"ﬂeﬁm had no
effe¢tionoelt axrle pease inumeartglizerchusman pancrhatic ductabgpitheliel| celts (HEBEBE7).
- (HPDE 6C7). 5 WD 2008/ 002611 PCT/ US2007/014912 FIG
2CFiIg8. 2B sea igeph chowhw signifidaotn h gelh cyclenaredieipevaliadiz2 and BXPC3
panttBitiR Pahddt c@Niines trpaddK vith 5EOCPHFiGRS (20[M). Ninadohtrds® Wtocotrienol had no

effeﬂ%n %I&@EIF Erdsd iR oﬁﬁ&%(d Adnﬁﬁ%anclééh@%llﬁ%l&elig%?lls (HPDE 6C7).

ownr egul at1 on O IS seen In
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cells treated with i -tocotrienol. FIG 2D is a graph
showi ng an increase in luciferase activity in MA
w@aaaowel | s treated 5 with S-tocotrienol. FIET/ER00%014912
a graph and associ ated bl ots show ng si RNAp27 rescues
tocotrienol inhibition of pancreatic cancer cell
gromh. FIG 2F is a pair of graphs show ng that
si RNAp27 rescues tocotrienol induced GL-S cell cycle
arrest in pancreatic cancer cells. 10 FIG 3Ais a
bl ot series show ng sel ective inhibition by
6 tocotri enol of the downstream phosphoryl at ed
B e demaouay Brs et fereuishin BTy Soressionin
al foef Ffaeerﬁ%ﬂc@ﬁnqﬁr eddipes: i ARSIrastm dgwnggulation:pf BRTOE '%%ﬂen &HPDE 6C7
cells rbated with dModotiem@a?2 and SWL 990 cells treated with
6-tocotrienol (20pM for 24 and 48 hours. Cell
| ysiet @b is\e lgaph Bhowing DGerEAG asidrdsaattvdbin A @A ChDicells treated
with BadKfienot > and AKT (Cel |l Signaling). The blots show a
decrease in p-AKT protein levels, but not AKT at 24

anf’IIGA' 8ehoy Giph Ell\oc':‘assgéa“atédsblﬁs G sﬁWzﬂ ges&@s'tc\(datnbﬁmmﬂlfmon
caspase ca;&_I 3as evi denced by cl eavage of
Se

°fp363§?)t§°3 °§ e&gs and Parp inatine dependent
ser
e LI 2 Pl o et e e =t B bl Bt PR raspe 3t oo

CYCI%?VE?&VQQ@CGP‘“{‘E@%%'SB Caspase 3, and Parp in a tine

dependent manner. FIG 4Cis a series of blots show ng

acFiG/ 3R Rt serrs Hawips sdecivsivhibiiory étdcefdenckbef the downstream
phosph@glsted) targrts G epagaicBRasGasRasSEMEK, amtp-BPRKD HRDE6CT wEls were
resistHAPIS LS RHibitBH URBHs ofsltSeotridhii S a series of blots show ng

activation of the caspase cascade as evi denced by

cl ey %aes Qb1 A RASR W Mwé\&far% sv¥do RalsArebidd Yith 5BRotrienol
(20pﬁ|§ por onurllse Cel 5saE émere un %hg PrAE aané (ler{qmt?gokaloged for p-AKT

cen mreas n ol

and QFB&EF%‘ sﬂﬂ*‘?lﬂl‘-‘) t e ‘?“é%tf*??é’rﬁ degrrasealn Pa"a{?' prefeindgypls. Ryf not AKT at 24
and g8 owrsh by day 10 of treatnent is less in the

tocotrienol treatnent group. Stable transfectants of

M AiRa8d?a gelph Shawirighaclivationt & tiees@swyase eascajdecds! evidienced by cleavage

of C83pBSLE, 2AEHAUS b Yank PLB iMdiEhee dBpERientkhdREr. VOl UES were
nmeasured every 2 days with calibers and the rate of

gr ¢yd. ReWas salRt 6f b §AnWRSKAcrvdidn m@&wsb&e casem{ aesnc-.;wdenced by
cealg %*P%%%?ﬁ?? s#%g?e%v%F@PW PRbeRehR AR, oY of

gr M I'JlC IS a serles of b%tsV\Q V%Igogétggt{%g ]ég'thgcc:aré Laj§32 Q?Os%/e e]'a%9 1%errced by

| umnesc NAdONT © Ven
cleayge gt ?‘i?&?ﬁerq Eﬂﬁas%iﬁm@?’k@/%mdeﬁ?‘deb‘mg‘e for 20

days. FIG 5B is a graph show ng significant reduction

i n FAQ#Bris graguasref lptssthoring agtivatiog o5 the Sasrape gaserpe dstepidpnced by
cleavane 0O€aspesed, Cespapad. @dd Pap ingtting deperslein@nn&C i s a

series of inmmunohi stochem cal stains of the effects of

b- Fz 084 sl repmsentative luminescent measurements of control and -tocotrienol

groups prior to treatment and at day 10. Rate of growth by day 10 of treatment is less in the
tocotrienol treatment group. Stable transfectants of MIA PaCaz2 cells with luciferase were injected
subcutaneously into nude mice. Tumor volumes were measured every 2 days with calibers and
the rate of growth was determined weekly by measuring tumor luminescence using the IVIS 100
Xenogen system. Tumors of similar volume (100-150mm® and rate of growth based on

6
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oncogeni ¢ Ras signaling targets. Inhibition of
proliferation is evidenced by a decrease in Ki 67 and
wo pabaoolcon of apoptosis by TUNEL in tunors froPePUSE07/014912
treated with b-tocotrienol as conpared to tunors from
the control group. FIG 6 is a graph of the MIS
anal ysis of SWL990 pancreatic cancer cells (Panc-1),
24 and 10 48 hours, shown in Tables 1-I1. FIG 7 is a
graph of the MIS anal ysis of M aPaCa2 pancreatic
cancer cells, 24 and 48 hours, shown in Tables IV-VW.
FIG 8Ais a series of irmges showi ng a significant

i ncrease in otic cel I d wth
g SR PP BRI r BE Coeh I 8 Sroenpls Ufseabeh o
gavagePf20days FIG 8B is a graph wherein MA PaCa-2

pancreatic cancer cells were treated with in varying

cofi€e AP e iomnB sbawiny. signiftsantiredystiondp tupon gewgh Py p0% ji xenografts
treatétOuith S-todoelehd compatedtovéidad. ed and stained w th Annexin

V-FI TC and anal yzed by flow cytonetry for apoptosis.

FI 8G. 8C k% Serigs @P imwir@hiotheBiACStaipa e treatfiects i Tetetotrienol on

onco§§‘luj. ﬁas%ﬁmb Qé?é’ettée anﬂnﬁJﬂ of Poﬁé&%n@evn&ﬂ%%@%rﬁéé%% ®E7 and

or .24
induc |or|1 Pfc a&ogtasnsa n’éIT'g'f'%'T 'r'l’e ors frﬁm rﬂcée %‘ngeedx\%fr!]‘\ &Htr?eewea[s dpompared to
tumoggfeorheernisy of9UBw cytomet ry for apoptosis. FIG 8Dis a
graph wherein SWL990 pancreatic cancer cells were

t r B Bip agranh of fhe WIS anlysis MGHKISRAR pafrreaiifcapger cells (Panc-1), 24 and
48 h@nrg, oloinrin Takges 19k vehicle for 24 hours. Cells were

coll ected and stained with Annexin V-FITC and

analgy zasl a lyyaph o edy T amtiysly of BiaPaPadpasiestic dancar cOll, 24 and 48
hourS,RAWR iRGidiesalon of the caspase cascade as evi denced

by cl eavage of Caspase 8, 25 Caspase 3, and PARP in a

ti BRs. AP RNE eRlies" BN MRiges Bhdaing®B sih@idsnt Mcfbdta Ga-agogistic! &iis in

MIAIL C%ﬂrget\qeam i hrk-tgcokr?)e%&t anEQQJ tto I;}?gck;]gr tr% tggl l-if’bg @85 ﬁglgf ect

elns as shown by a

I a cytoc or cleava e 0 .
55, BB S 4 835 oS . SRR
varyg@ [cenceptiptions pf ﬁagc@trisn%ﬁa vehidlg f@h%@%lrﬁ ﬁ;eg%vgp Spllected and stained
with pamregind/ait T€ arbamelyreddw|fibw eyteresiry fartapentrsisi N HPDE- 6C7
cells, an inmmortalized pancreatic ductal epithelial
ceFlc.lscrne a gtpb paeirOBXRES3 panckatic| caaaee dells wetehigeated with in varying
condaAFHEibRadtl BtoEARERBIN orCehlcR- folbdShokd) GdNMOWRreAcollected and stained with

Ann%ﬂqegﬁﬂgﬁr}g éj%ncre ‘émbtﬂ,cfgngéaks?s AKT (but not total

t|c er cell lines, but not

Pa 561& %DHSP ?Era%? w&wun%\&ggt} %ﬁw“ %tacacag\fﬁ%lls%% F’éﬁecMnfﬁ in varying

ey TR TG o5 Dt G e SRS P Sges i
Anngxin V-5 TC\and anaiyaed by flolysytomatrylfor-aporiesicaspase 8/ 3

inhibitor pretreatnent. Cells were also treated with

TRAIG. SAshawspohiationaf tegasnase casGale s eviganesd Hyateavage of Caspase 8,
Casptk ¥ 2t ®ARPIid & @b adperdeathdninged and stained with trypan

bl ue. The graph shows a significant 10 increase in

apeRs. Alsl howe MI& PhBa-2 QB0 eafe@ AR B8t nd 813l Glosignificant effect on

mitom/okdcéﬁm-aggpt&%%po@gfﬁs §s/ é%\own By Q'Iath of éﬁo%ﬁrjov%g C release or cleavage of

Caspase 9.



10

15

20

25

30

cells. FIG 11 Bis a graph wherein MA PaCa=2 cells
(pZW. vector and nyr AKT) were treated w thout serum
woesodwinr b-tocotrienol (40pM for 24 hours, Peui/Uk20amnei4912
wi t hout a 10-hour caspase 8/ 3 inhibitor pretreatnent.
Cells were then harvested, fixed, perneablized and
stained for Tunel. 15 The graph shows a significant
i ncrease in apoptotic cells in vector conpared to
vehicle, nyr-AKT, or caspase 8/ 3 inhibitor treated
cells. FIG 12A M A PaCa2 xenografts in nude mce were
nmeasured every second day for tunor growh. Mce were

Lr ?%;E: gs P\ﬁwﬁ,ﬁfgﬁeﬁf@g%ﬁe‘:{f a bdr :f (Qeavage |g \ée%bara?p?%)cregt{c cancer celi lines
but negin wmscmwaﬂsm@@m@maafreat@dgﬁ? f‘ip@’éhi' GF'h'HPb??%?? 9 was
not disaveaidin the @aidreati¢ camoer cglisowt h 20 in mce treated with

6-tocotrienol. FIG 12B | nmunohi st ocheni cal staining

de Fm) Stor shb RS a Sindeaie pénidere niekreasedio EbosphP-ART disit hoawtal AKT) in the

panc‘?@aﬂ&é‘%@g’chllnzyMﬁ-no§|BQ{em% cefdld decreased p- AKT
expression. FIG 13Ais a series of blots

de I’ﬂ&] S|t1 A Qé é &gpﬂ \pﬁerélﬁ ﬁWﬁa@»Z &’ll; AL VRN lan® HPRKE P ®ére freated
with g ﬁ%l}llél te |c|e ogg ?ocoth o {56;%) H[: MQ |t$famM~ﬁh ?96}8 hour caspase

cancer oviral vect
8/3 'Q'Bb"@hefetéﬁaﬁge"ﬁfﬁl'%‘f%? plsg 'é“d"eAK‘T‘ TRf\g as pppsitive cgnteol- 85'!? vggre then
harvpsi€l feled Fetrarablizeq and cstained twitht Tyegn tolve. Tess gigeh ghows a significant

increasd PGRbFtHR BANs in SddPPERHItedito TEhEle, MikIAKT] gitatdases/alrhibitor treated
centd Nfection of Ma-PaCa2 pancreatic cancer cells with
pWZL retroviral vector encoding nyristoyl ated AKT.

F QIG ]1316;14 § gépﬁ@ﬁér&ﬁ I\Iﬁ’/{ PL%Q& %elé h@ﬂvﬂge&aa&%d myrAKT) were treated

win§ seims B o e, UoERy 2F v i B dh 3 104 fur caspne
8/3 we'tooPreé'ﬁ@@antn@e"ﬁwres%wweétfdw Pﬁrrﬁab'fsbav%stﬂnifrfabﬂme'
The SEpWistgvs(gpsighiitant dcbye iBapartdtin celie frevecomedtmppred t@vepdle, myr-AKT,
or c2PEY HDRRdibr PldddaiR007/ 014912 FIG 13E is a graph

showi ng %LI P(l1ong 55kda)/B-actin densitonetry. FIG

134 312{& l\ﬂﬁ @Q@aﬁ’éﬂ%ri% wﬁr:ddk Riicehird mekida biddy &&bhday for tumor
grovﬂlﬁaﬂé w%re {rXatecF w& elt;ig Tce b?a oal V\(ﬂ%h%eg%r b&ﬁl{: f?lrdsm%l‘(glday) via

gavageHive fpes rpfawe% aﬁﬁsetsaawewa*ﬁétgatﬂ?%'f‘@b“'q"rﬁsgé@fe@%'wmf growth
in mpgnpated witlnb-peotiembl cl e vs. 100WPK 5 FIG 13H is graph
quantification of tunmor metastasis by nouse wei ght
gr qu@. 128l i@muridhistackersicalj stajping Jbmauistigies Prioceti¢ngt indused apoptosis as
medslie@ BE TUNEL $Misind, bhddecfeasedidBAK T ekplebsidre, 50 MPK (T3),
100MPK(T3). FIG 13J saturated photol um nescent i nages

of HEE13AGE 4 B2Heabi Kidts BEmdreFahg in@MEYcud &F sNTRBRAENOPAUPFESRH PI3K-
AKTISI?nalhng afil'e:r)" mfécﬁor] ofc r!ﬁ.a-‘?ﬂﬁ&% g%%fga&co Eg?w@érl (QQS th@F\kul? rétrolifil vector

_g tocotri eno ter
encb‘?"é?(f?’ﬁ'is?&?t%ﬁ nd extraction.F1G 13L is a graph

show n%; tissue | evels of delta-tocotrienol.FlG )
FIG. 13B is a graph of pAKT densitometry, demonstrating the rescue of 8-Tocotrienol

suppression PI3K-AKT signaling after infection of Mia-PaCa2 pancreatic cancer cells with pWZL
retroviral vector encoding myristoylated AKT,

F1G. 13C is a series of blots showing that delta-tocotrienol modulates AKT signaling. Mia-
PaCa2 pancreatic cancer cells with pWZL retroviral vector encoding myristoylated AKT.

FIG. 13D is a graph showing (p-AKT/Total)/B-actin densitometry.
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14A is a graph showing an increase in proliferation
rate as the degree of invasion and grade of tunor is
w0 p@seesed. This is indicated by a progressi vePCNUSBaTE14912

in the nean percentage of 15 cells staining positive

for Ki-67. FIG 14B is a graph showi ng a progressive
decrease in the nunber of apoptotic cells stained

with TUNEL, negatively correlating with the degree of
tunmor invasion. FIG 15 is a series of representative
slides of non-neoplastic pancreatic ductal tissue,
reactive tissue, precursor |esions (PanIN 1-3), and

h d
r opfe Uk Bt Biving TPy 5680 &?ﬁg‘?@#&?@gxw " and
d fo UNEL. R | t
Rl P 2Pt ’KFL’*’%M%W Kaph sat."w.g‘ﬁvg pesults

pancreati c ducts praogress rT{ nonneo tas't‘| c t it Panl N

t oF1a8i e sEYPER esceﬂﬁé" F%g BIvodagite B B TR oG
inhibjts panarepfiqfiancey matdatasiy trpgass 5'1°M' ceuptrieas ef vaizigie ¥h AOOMENEL

stai ning decrease with tunor invasiveness and

pr 6. 48k ismnephlapahitification-af tumor wstgstasis kyeneuse yeipkt group.

i nhi bition and i nduction of apoptosis. 25 DETAI LED

DESERI1 BT @israbf sAowinhg RiREFENREEEMBEE)/ VENPr PBS tvakicle, 50 MPK (T3),
1ooth@kdrowi ng detai |l ed description of the preferred

enbodi nents, reference is made to the acconpanyi ng

dr #vis. R3S satiivdted PhétOlimhescirlirhadas bEBé acardiatidnt dlitdtotibrioCih mouse
pan%gag shown by way of [Illustration specific enbodi nents

which the invention may be practiced. It is to be

Ot her S%ﬁg% Ic%romto%g%séqbqugﬁrggl?lf gréjg%gggs{ug %é?e’brzpellasma\klth delta
tocoliRBM g PrRgy e ARt departing fromthe scope

of the invention. 5-Tocotrienol inhibits pancreatic

carlélels 2@EIRNShewing tispyedevels,pf daatospisaR - fiSnt . t he

i nvention includes a nethod whereby b- tocotr| enol

i nHithilt 3 oragh sheripean inerepsend Profietiitthratn PolR Jegraf PhivRten and
graderohtughois Ingteasey, Thgid indicetad bsa ppapsdeiinerdape ipither rpeantrercentage of
celid Stdning PeREVOBSIKIBROW t he antitunorigenic properties of

b-tocotrienol in vitro. Human pancreatic ductal

CarF¢G nﬂtrﬁaiscae!;rhpﬂ LHdRihg (I\VhrOgrBaiva ZiecroN¥e9 Ghe RNIES bf Sgopidtic cells

stai e Itl’\ ‘%BNEL 368%&&‘? éovrgla&r}lﬁl vsftg E)tb%}oo%'é‘;ggﬁ tu mB‘?ﬁ}él’:bJ e, ND)

acqw re own a uency per protocol,

anq=t£ | C aev}qet?h b res Qa%/g FJ&Q or lnc'::ﬁﬁ%a%@cﬁgremé%@tal tissue,

pancrea

e GtIae e SO 8 S LS TR e S
reprgsentativet are@ wos ‘steingd ity Hiprpatoxyfirf ard Bosin apd for Ke@: ip87. MR . and
TUNERl Results Baswibd Sioehgnin tkial afid p-OREKI st assgdne@btic/dicts progress

frond mn@é&ﬁa@hé PPN [ TRUdsRB cafdfoms. O*hiefg%a?ési AbhredVbstdififep i in high
graév\aﬁmors |1'I|3 >é::m a‘st %Ee]ﬂ FHCF [PENEL st nrg ?ecreatsee Jlt‘\etﬁmgrgingsxx)%%ss and

I'ncreasi rations i eno
ProgieRsiRe: Iadicsing 3 @&ﬁﬂf"?"r?ﬁ?'bi"f‘ P'B‘H‘ B ingdHetion PERPEPIPHY e pendent
rovvth of MA PaCa2 ceIIs |n soft agar when treated
v {ERRER BN )L 15 vehicle. HPDE
6C7 ceIIs gromn in reconnended nmedi a al one did not
unde thgoolaqwingsdetileshdasgriptiomof tag, prefegpth pmbagimefitsy refprefse is made to
the exqpeparthgi drawiligss whitie foero 2l @estt heceof. adnk Withinayhicardle siwndy way of
illus§§tloﬂ léBetﬂ@QﬁJbb&‘ ﬁerﬁ@%’ WRkh the Fr’ﬁé}‘ﬁlﬁreﬁky Be prAREE. £®Rlth Be understood
(3x103) were plated in 96 well plates and treated the
fol |l owi ng day
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with 5-tocotrienol. Proliferation was assessed by MIT
at 24 hour intervals. Results show a dose dependent
wo pdeslodzeion of proliferation (FIGS. | B-1 D). A¢EUSIO60014912
for all three pancreatic cancer cell 20 Iines was
20- 25pM at 24 hours. HPDE 6C7 cells were also treated
W th increasing concentrations of 5-tocotrienol for 24
hours. FIG 1 E shows sel ective inhibition of
proliferation of pancreatic cancer cell lines by
b-tocotrienol at 24 hours. HPDE 6C7 cells were
relatively resistant to the antiproliferative effects

of tocotrienol, ev at e highest concentrations. .
vt S GHOAPGEH e i ref pad Hfols” BRPhset way Sh et PR sspyrine
from ¢1¢ spepsef wafnventieancer cells likely 25 occurs through

cell cycle regulation. Results al so show t hat

5- Bdeentripnoh inhibits pepereatis| capedrgellsdp vig@l | cycl e arrest

and is associated with upregulation of the cyclin

ki masee emhodihentr thg 2ifivgition otindePaCaethod Sytierehy 00-topimeng! inhibits

pancidatic tdoEgreddn, Biedis Snalfagt ttahefadmationMahdiin@udel @poptosis in vitro. Here,

the ifehtSc Rhdv, F1B BhtitarRSHYLAE préSdiies Ioﬁ@-toQJFt)riengldfn btgy.][kﬁzmaql%iartc%aﬁc ductal
were harve s nd, fi in
carcih ok DR ot BT pety 657 o SnorBlY ol e e v
Rockyile, MR) piges acquilech oWl £h 7Y oM el PO RBfacol 7ty treated With o-
tocotieral. yimewrtijized hupan @0crestic dneal epithelial celie| HPREAG 7o weyle freated under
idenfidalGEondiiénsatadindstigdio G- tsdofiandl's GaBitivéskifedd lon Qaadreatiardaset cells.

Resitd sfw thdtRUEDRAG SLEALLIF inRiBRGRhstérMbtion ahli PRfreldafigat ed
wth 5-tocotrienol. In contrast, b-tocotrienol had no

oA RSy UG58 PR MRS s
con BRSSPl T8 M Sho e oo Ftape oeeenden
growtiTef Mido Bara0gelle 11 soft @par whep | teals 448 waskly (fecatienerogpepd o
vehitid1eHRYE BET célis e in rdebibineaied il [ajone @idenobéndifye drensformation in
soft AguTae Wuld b®Expbcthd’; lla,thi@ﬂ"ﬂl%ﬁlﬁstﬁsQelhﬁe,iaﬂ@@ér{l&fﬂs duPndghfve control.

progressi on of pancreatic cancer. FIG 2F shows that

Si RMRPehfic EAREURRs BRDIERNRALd inRE WeRPlated ana Ffitdd 1te/BiloRing day
with %!tgc%@énéa.np.%@r@r%gﬁ%ésc sse%fe.‘ecﬁ{y B! dtSa nG it &}%&' Results show a dose

i nhi br{ion bt OCOLTI1.enol’_Wwas associ at e W Eh o,
depsglens MOIPRY 6F BPHraSen GIGST OB B TS [fa 79 Sk et enger ool
linescwers| 20125 gt Zdehourst HERESS7 \elishwese algsctrsiateld avith incleagpd\joneantiations
of sa@otriend &l 2at hquFsOgFIBS IEWRowd bel@tiveninBibivial 6f. pri\ie@rhtn ot Ipkncreatic
candel 84t IRSs W bR cBREf0! bt 8GR | HPSE 168 Seitsde Feidtibie feslshint to the

P Ln. PER ljan P in Extr i on
snusite ¢ el 3iobdtnent, BN ol MR Rhectflofl, O ccpar at e
kB)?/ ggeg %%e@é%ﬁﬂ%@?@rg@éné}%g%t bgt%f({tr%oigéng glﬁrp éenaSicB Qancer cells likely
occyihiProyel coll CETe fepvIfiPTK Rpstite e thewithah Siqgotgpno! eaysescselective G1 cell
cyclp arast @8l is essodatee witle apregulstioresf the eycirokvasa sthibiter p271)". MIA PaCa2,
sw aseonsesetd aHd HFDEDEC DK whrk tlested AR eiinBr 3-430btridHoV 20081 dr Sehicle for

24 HolRAIRM WhLMaReli0f Wdsh&NRlce i PSS, TG R R Del¥oRLGBNt. Pellets

6-tocotrienol upregulates p27klpl protein expressio
wer washefl s Eiing' By Horel, e P ot e Al e by fiow
cytorly frpethoycledhpse: t r ansfected with a p27k' pl |uciferase
reporter (a gift fromDr. Pledger, Mffitt Cancer
Ce QS 2APadBR)shew signifiqaat® b aeliviveie asest ineall thige parcrati¢ eanger cell
lines( Pyl withr 5-woedttidtoR  fnOdonfakt, otdEdriendl Uil frier ¢ffeet @xCédll\dytly phase in
imm¥ffizdd Hemat Baerafdaudtd Sitndiarcand (HPbEGEB! GhporEhiGegutdiirs of the G1
shows an increase in luciferase activity in MA PaCa2
cells treated with i - tocejrienol. This suggests that
b-tocotrienol increases p27klpl protein expression
through transcriptional upregulation. This dynamc is
further denonstrated by the rescue of tocotrienol
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inhibition of MaPaCa-2 cells by si RNAp27 (FIG 2E)
b- Tocotri enol was al so shown to selectively inhibits
waelommoxseam ef f ect ors of oncogenic 20 Ras si gpel/Usmyn7/014912

More than 80% of pancreatic cancers denonstrate

abnormal oncogenic Ras signaling. The Ras effector

pat hways Raf- MEK- ERK and P13 ki nase- AKT are i nportant

for cell proliferation and survival, respectively.

Data indicates that 6-tocotrienol has an inhibitory
effect on oncogenic Ras signaling. Pancreatic cancer

cell lines (MA PaCa2, SW990, BXPC3) and HPDE 6C7
cell c&ygllelp%?s aﬁudezréen'tlbree?sggfl Te Wcﬁn klPaSé Qn%%tc;r'fgrﬂ %l r%oé}l\/loles@%mbers
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PaCa2 cells treated with b-tocotrienol had no

significant effect on mtochondrial pro-apoptotic
w@e@BeIwsl as shown by a | ack of cytochrone C reCBHESEOT014912

cl eavage of Caspase 9. Taken together, these data

show t hat induction of apoptosis by b-tocotrienol in

pancreatic cancer cells occurs 20 through activation

of the extrinsic apoptotic pathway. b Tocotrienol also

suppresses pancreatic cancer growth in vivo. Treatnent

of pancreatic cancer cell lines resulted in induction

of apoptosis in vitro and in vivo. The apoptotie
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contai ning 10%fetal bovine serum (FBS) and 1%

penicillin-streptonycin, and 1% L-gl utam ne. BxPc-3
w@asnemti c cancer cells were cultured in conpPEr/ESRPMI14912

nmedi a containing 10% fetal bovine serum (FBS), and 1%

penicillin-streptonycin, 1% HEPES buffer, 1% sodi um

pyruvate and 1% L- gl utam ne. HPDEG6-C7 cells were

cultured in serumfree keratinocyte SFM nedi a. All

cells were 20 maintained at 37C in a humdified

i ncubator with 5% C02. Tables | (24 hours), 1l (48

hours) and 111l (72 hours) show t he associ ated results.

’a"d?m'é%tgg%g'ggg'@%f e?n?: é%ocotgenol 106!‘8% I fger er\}agae for 20 days. FIG.
5A shayts| reRigsentatiym wwmesqenfdﬂ@aseraw%ﬁ £ contpd m"e I5é°‘i°{7'é'f'ﬁ' @[ogps prior to
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groud.3 beta (beta tocotrienol), T3 gamma (ganma
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treathd) Gt %ttj@l{o@lenylaéy@oncpzmt:eqhmbé ﬂ%th\@\)éScan?&)grmgaC Purfh@indhd) the
blomra|g<Q ?t%m?g N?AIJKeQrEJ A ﬁ&f"gre (Ear%sgg ané PH'I'S' %tegs%? nlsmirg e\ﬁsd in &

‘°°°‘2?RY$FB?5%&’P°F”CT7 988 (D Yivp $ortngs deTA’EﬁIE‘eI’ ?P’P%tﬁ&"ela"f?ﬁms in cell
signdipgiproteingshagvnlio 9trg abave. 100 Control 0.167 0.156 0. 151
0.161 0.142 0.147 0.142 .164 Vehicle 0.15 0.146 0.147
0. Edar@pid b5 0. 151 0 0.138 0.149 101 T3 al pha 0.168
0.183 0.175 0.148 0.195 0.176 0.206 0.172 0.178 121
13ShH0%0 Pariofebti®.cati®r @ellb6Pabc-128er®. AB&ed il 4£8mpPlete2BMEM media

contilnid 409 14 NBe sd@dmO@@BBPRard. ﬁﬁ%er@mlﬂfﬁ&re@toman Gaind 43 D-gil&mine.

o0 i dedid oty el B2 Heegh et o
serufy (139, 891 PERIFIYSHSPIPRYCD 1HnHE 'EFS.L'%‘T'BTD biCiop 'Bmf(’!"‘ﬁat
glutapgre. HPDEGrfrdecellp, verg coitulegSn geremfreg karstinogyte SEMOmerig AO.C?L"FSN‘*'@
mairaik@ a0370Z In dlthBnidified G4 with 88& 2. 164 0. 158 0. 155 0. 163
0.165 0.167 0.162 110 GG 0.158 0.133 0.133 0. 137
0. ¥3desDl (4 HouERAl P8 IRddrsDarkBA B2 housd) Do e BssbEided rebbits. The

colurQHs)l§f?ea91 JaZI%haQe ﬂw@% ereJutéﬁeaﬁ%ﬂlﬁ;chn QQ%;;Q% Iemgoﬂl\}) as follows:
ContboqEr}fStredgnlegnB 8%’1%2 % lﬂy wbeladolven ‘1’? aIan aéﬁpha tocotl rienof), T3

beta (beta tocotrienol), T3 gamma (gamma tocotrienol), T3 delta (delta tocotrienol), T alpha (alpha
tocopherol), T beta (beta tocopherol), TS (tocopherol succinate), GG (geranylgeraniol), SA
{succinic acid). The numbers in the cells of each column are the output of the MTS assay; with the
exception of the last column which represents the average of the replicates, divided by the
average of the control value (control is always 100). Each column represents 9 replicates. FIG. 6
illustrates the results for the 24 hour and 48 hour trials.
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(FBS) and 1 % penicillin-streptonycin, and 1 %
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Control (no treatnent), Vehicle (vehicle only, maybe a
sol vent), T3 al pha (al pha tocotrienol), T3 beta (beta
wo eweneleenol ), T3 ganma (ganma tocotrienol), TBCTER1087/014912

(delta tocotrienol), T alpha (al pha tocopherol), T
beta (beta tocopherol), TS (tocopherol succinate), GG
(geranyl geraniol), SA (succinic acid). The nunbers in
the cells of each colum are the output of the MIS
assay; wth the 15 exception of the |ast col um which
represents the average of the replicates, divided by
the average of the control value (control is always
100). Each column represents 9 replicates. FIG 7
illustrates the results for TABLRH. hour and 48 hour

trials. 008/ 002611 PCT/ US2007/ 014912 TABLE 1V,
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Control (no treatment), Vehicle (vehicle only, maybe a solvent), T3 alpha (alpha tocotrienol), T3
beta (beta tocotrienol), T3 gamma (gamma tocotrienol), T3 delta (delta tocotrienol), T alpha (alpha
tocopherol), T beta (beta tocopherol), TS (tocopherol succinate), GG (geranylgeraniol), SA
(succinic acid). The numbers in the cells of each column are the output of the MTS assay; with the
exception of the last column which represents the average of the replicates, divided by the

average of the control value (control is always 100). Each column represents 9 replicates. FIG. 7
illustrates the resuits for the 24 hour and 48 hour trials.
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. 269 0. Z%a&&7ﬁ7@h&r§ 262 0. 266 0.274 0 228 74 %
BLE VI Id 5 Dgyv f o Aaa. 0/

eoleollojoloNe

copbric 'm ST L e e b S B g 00

Vehitient r ol 1. ®60P (10888 [1 0353 1 088D| 9345 08045 P-3R27P-P6gh344 | 77

T3 dpH309 10 O.Q/Eh okaz [10288] 8266 0805D4.2¥9 THR52.| 162541 23 | 61

T3 detd8 1. 7355 439"Pa 396 0,698 FOREE %;3&3’70.‘%? W%? 69
T 811 1.580 1 U7 1 6580 1 o 2dy
T ey 1" {507 WbEID] SHR hOSI| DOIAL O BeO B | GBI | T

T3 @et@88 0. (|3@A68Y. DO8§1D| 0805 P 0587 () 0382 | B:4992 WR203940.€P4(4R584 | 132

Talpia del t a [To. 8264 0478 062} 0453 P 0.443 b O55.| )Eb3]. B4l | 0.456 | 103

6 1_ A_790 T ol oho 1 C e .nnv 4.r 44L4: AN _ Ao
ToqniS0 1 Jog o RAOL| e Lt HoStE| B [l Extiathare | o

TS1. 625 1. 919-°%8 H8852 | 4948 | 0888 | P.988 ¢ °PP7 | TS89 (73810 9918 | 207

GG0. 786 0. 7|1d78 P8I19| 85967 .0I68 | 0.682% 06313 048 | WR7]. 73R | 158

sal. 608 1. 576596 r8%a7 | b¥de [ 08e5 | 5:544 5.44 310,379 75142 0.50% | 114

1.36 1.34s 1. 5001184 4121 408 1 443 g

== ‘r T J.- O I T A A4 J. —rU

5 18 WO 2008/ 002611 PCT/ US2007/ 014912 Exanple 1V
Bxe%gshi s were cultured in conplete DVEM nedi a
contai ning 10% fetal bovine serum

MiaPaCa-2 cells were cultured in complete DMEM media containing 10% fetal bovine
serum (FBS) and 1% penicillin-streptomycin, and 1% L-glutamine. BxPc-3 pancreatic cancer celis
were cultured in complete RPMI media containing 10% fetal bovine serum (FBS), and 1%
penicillin-streptomycin, 1% HEPES buffer, 1% sodium pyruvate and 1% L-glutamine. HPDES-C7
cells were cultured in serum-free keratinocyte SFM media. All cells were maintained at 37°C in a
humidified incubator with 5% CO2.

Table VIl (48 hours) and Table VIl (5 Days) show the associated results. The columns of
each table are the different treatments, comprising a single dose (50uM) as follows: Control (no
treatment), Vehicle (vehicle only, maybé a solvent), T3 alpha (alpha tocotrienol), T3 beta (beta
tocotrienol), T3 gamma (gamma tocotriencl), T3 delta (delta tocotriencl), T alpha (alpha
tocopherof), T beta (beta tocopherol), TS (tocopherol succinate), GG (geranylgeraniol), SA
(succinic acid). Each column represents 7 replicates with one blank. The numbers in the cells of
each column are the output of the MTT assay; with the exception of the bottom three rows which
represent, respectively: the average of the replicates, the average of the replicates including the
blank, and the average of the replicates divided by the average of the control value (control is
always 100).
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over expressing constitutively active AKT. 5 M A PaCa2
xenografts in nude mce were neasured every second day
wo eoospeaspr growth. Mce were treated wth eit PEF/US100B014912
bran oil (vehicle) or S-tocotrienol (100ng/kg/day) via
gavage five tinmes per week. Results (FIG 12A)
denonstrate significant inhibition of pancreatic tunor
growh in mce treated with 6-tocotrienol.
I mmunohi st ochem cal staining (FIG 12B) denonstrates
6-tocotrienol induced apoptosis as neasured by TUNEL
stai ning, and decreased p-AKT expression. 10 Moreover,
i nfection of Ma-PaCa2 pancreatic cancer cells with
PWZL retroviral vector encodi TRBUBRX.i stoyl ated AKT
denonstrates rescue of S-Tocotrienol suppression
P13K- AKTey@#cngbbpry. M aPaCa-2 parental cellaJeidges
were stably transfected using a retroviral pWIL vect®ank
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5 overexpressed in pancreatic cancer and inplicated in
non-m tochondri a associ ated apoptosis. Delta

wa o@eneleenol suppressed the phosphoryl ati on | er€l/ESmWH7/014912
serine/threonine kinase Akt in vitro and in vivo.
Furt hernore, overexpression of constitutively active
Akt protected pancreatic cancer cells from undergoing
apoptosis after incubation with delta-tocotrienol.
Toget her, these data indicate that delta- tocotrieno
I nduces apoptosis in pancreatic cancer cells through
activation of the caspase 8 cascade 10 and suppression
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10 I e Motdod, infectidhCEMMiatFRACHZE paitEAtic/ adnicemcell® fwith lEvaLaletiavirall vector

encodm@ Eéyléé‘@ leﬁﬁerﬂorjfsggttgip %@tguglof S-G'Bcotrﬁﬁtgl ghwgssnoﬁm}{k@ﬁ sninalmg
wiaPaC3K BTG, ge 155 (TSR RSToEIRT G 1 (PR PR et
expresgingy Copi é‘iﬁ'éﬁﬂyv‘éwé?é"é’rﬂ’%r tglgeperaty MigRaCaPagsiells FiFR] 13A and
13B depbregate ke redcuel pidBtoéatientiis atility foclowhregatie piAKTher apeut i cs

is an inportant research priority to advance
15 C h@&roes ase Niirbwgh THF Udjowl ehecAiapanandaspase PaNEItealys aredanbed in the

mecharli$h€ 8} Lancﬁ ri’@c%ﬁ" endi HLes @hawdud TRt rvﬁh NotrRAdI ¥nduB&i more cel
death |rptg£ éor gells tr% tlfehrﬁ)g%%\ﬁll?s dsghe cdmé:gged to Y]e‘?'n (flel nf%\ﬂﬁ. induced ceil death

was °‘1"l5’§15‘8'ﬁs"8 ‘tea'c't“‘heb%s"bh%{?‘reé?ﬁ'&é% witly cgers i Ayt P JAtikyps rescued
tocotriengiinduggd gplodsath. and i nitiated 25 studies that focus on
candi date surrogate end point biomarkers (SEBs) of the
20 t aDgita-tobatridnon inhipitd Inepieztc chrogy mestags ashshowonin FIGS. 13G-13J.
TocotridndNgaub& A A& Pdssioh QY @Rt Highst doBe SHRpardd B SehiclefraisC lac@hdingly,
tocotne]'\(n m‘ﬁﬂ@ﬂanb@gﬂcqg‘n&%rdﬁh ﬁ)@f% aced with evidence for

rever sal one or nore elenments of the neoplastic
P h @’U@L\)épc.%nce?‘ UﬁJﬂno%?‘er:%fP FnrH?Jst 59«4 hgl?sre%géu% el-ﬁ IUV TT vitamin E

and ceylociniotis Panp PSS 24 11 OBHBEL B deIBgep &t b oog wes
25 significagitly) gereprtsgted ip theckaneiers uSurprisingyntocqtieneldeqsiizasdh ithel pancreas by a
factor afig 0 hars icamdréd\jo. livethardetaorl IMisi SThase/ aesultaibhdichte e athanisin for
tocotrichd) abf@al epithelial tissues, nucinous cystic neopl asnms
(MCNs), intraductal papillary nucinous neopl asns

(1 RMNB) 1og@thél, m@ rfﬁ"zaihbs‘: shdlt 6ABRIutNE! éééctuwmdggésaapoptosm in

pancree‘ng%gnc'ép ?ellav%e the extrunsncﬂ{aoptopc 0paﬂlwae rg 'foc?tﬂen%ll\l%ﬂectwe%mhlPlts the PI3-

30 KIAKT Paiuayiape indufeeiFRERIZE'S @ viKR PRM s 3 apppoRRstMIBDigaiion of AKT signaling
targets. P(Vrdd8EY0 OVeréxpAB4ign of ar AIST er Panedtatizndargar glls aéscpentby ffect 5-
Tocotriého! ihdiREELadoBEIS MSvitd fhd ¥ Fid2AlYo, kREMBAERHIBEHo B Pakd@éatic cancer cell

practice for prevention of pancreatic cancer.

Al t hough SEB studies are well established in the
setting of | ENs that do no§; require surgical

i ntervention, such as | eukopl akia of the oral nucosa
or Barrett's esophagus, such studies
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5 are nore difficult to conduct in prenalignant
| esions requiring i mediate surgical intervention
whewanexwit he i ndex lesion is renmoved and i s noOPCT/US2007/014912
anenabl e to subsequent foll ow up. However, the need
for sequential procedures to diagnose and renove
i nvasi ve and preinvasive pancreatic Cessions,
provi des an opportunity for short-term SEB studi es. An
interval of two to four weeks is standard in nost
practices, hence offering a wi ndow wi thin which a
chenopreventi ve agent can be 10 adm nistered to
eval uate the eff n
arowtn Safbs depetcops SouRidy aenp omr ARG T e, TGO RHaR yees
apoptosBFBIngaetis carcepatdia P\t dPfbh rate, apoptosis index, and
the expression of proteins (discussed bel ow) that are
It canrbel séeattoat delje-topatriesplringuced aropiogis eheangestiq FrNEeiegls likely involves
modulatlof Sdf GRS Akl Bigednisy atbesl, esduse ttiite Aktnsuevial Gignaling | nathesy is often

overexpsééEqug a&r%regm&(ﬂbé?tan@ |n§ﬂ&iéﬁeiﬁ Sor-MdchdMaFi£ assBERYE bsdplosis. Delta-
tocotnenoli] sugguiess%dq ? phog% ogig?& ISQJI? Qf%‘ehr%@ﬁré%rm%ll@é/ ﬁktl“m g% g?(ﬂl% vivo.

nocar ci nomas

Furthermcﬂg. ﬁ‘ﬁfﬁ’f[’ré%&o“( prmqgt)tutuvelb (%%VIEI @ﬁdim‘e%ﬁj’(; Hanggeatlc cancer cells from
undergofhgtapemosis afiepincybetiom withrfigtta-tocdiienel, Tetethen Hepedalelindicate that delta-
tocotrieso® In8Gdet WEdpibsis i pdhiciebidy cander BellsBitoyga RcTvatdni of theauasmise 8 cascade
and supﬁ%kél ot of Trl%@-\kdéjr@va‘{; MIVW&y N@bhos tl{apﬁ;lgtrﬁlérgrmlenﬂg {8801 %or Bancreatic

canceré?\emo?rgvengonana‘i:"real'{ ?’E}.’ Qcesses i ncl udi ng i nduction of

|on of tunor grovvth and t hat

ocot [i ? mtrgl rsqorcspagerrélac éilmqn transducti on
°ancr% neop el | s.

Spec f| b- toco ri eno ecrea

ohbisises ‘Kxé'véy e ke ﬁi?e"%g S B0 SR E B AR o o @ rpdyee
canchy ineifensa Rt medalie TheMes Pf dIced Incidghoe s r'?ﬁﬁﬁa'év as end points makes
chenfopteverdibii itr@isabnd, Mg @sstiyhand, Bonpe desadtival @kcegt tnichncers that have
high | V&t PAtE D 1nbe BB Ghedbril) FopSiCet RASmIDAEskidn trishWar Périctesfid Efmcer have

comt qr%magt%? oana sns Sc%te Eg‘revegf%‘%p §I§ cg (ﬂﬂgdciﬁrc‘ Bhef ]Jr‘%lcatlons This

ancreati c du car cli honm
spPrgaREat G908 'Wé’f‘%“%’&l*%“c‘taéﬂ‘sﬁ BREIROT BB TP 2EAIRERer! B
caro(@pe) tlaepirinT arrbronRtegridal anpi-inflagtrRtententas gySARSor mat i on
system Slides fromeach case 25 were reviewed by a
si ndfeeelpririgedry phase” flnicaliiial tnghodpiaoil for gheyropteyprtive ggeatsakin to
the piti3€ | BiAHRRCIE stodiestorCtiaaltiofl Ehdérattiragetits @ impbridinDleSgirad priority
to ad$av,9eecr?en43 At NS 8ev@§;?r'ng'ﬁ] %ﬂpéa@éasé Bheef Ll'éeraﬁ\pﬁ'\ew ftlfds should

confi r{n erﬁgrﬁy E\gﬁg}egtﬂ F E nhemolprev%nh%:% r H a ?o arr]wg Opl qgés{tnér? [ ou'iS | Qmal ‘dose
and sgpadyle. {resparpe| te thepg chaflenggh $ewrral MBRIGTIHG eV web?SF-% ﬁ%l'"'t'afed
studiesr thbtefors (riHcoistidate 20Gdate dBdg®iht bivmeikede(SEBY) efrhe1tBrget lesion
pathobR\RioRGERINRE thifor IbfStden binesrlprevevibe sel ected from ten
consecutive resection specinens. Preference 30 was
gi ViESES Pials B84UCHISH BARMnBgerza isGEiadB with Bidthed BPleyertd bfone or

more %ﬁpenpsngf er a}'n%g?lggtm d:%re&c{n&?n?gch asn%g%—?a? :fgcﬂeﬁqﬁorq ugéﬁl S'survnval or

aberrg(a 5588 :qggrpm SpfiwﬁallyO r:h%ﬁtratfsﬁes ﬁ)&bsr |o the effect of agents on a
signifigprft f rseaantsrquis desionT Hetragpithaliat lmew*faﬂan(lfﬁmes\f\fhfmqs t'AN Je g valligated
precatledTan SiidsA bpMelian Gissw6S UhadHpusMicistic \Wabptdsms N(®e@ls), intraductal papillary

mucirlddd %Em%t (ﬁ’l\ﬁﬂ@ n?r{dk rﬁreQ@nmpﬁ‘epm We@ﬁasn%'(%lﬂya&e the best-
characl%ﬁ]eq Iér\?s in 8 rgc{eagc ussue q‘he %ro%rfss o(t)thege IFSIOHS?O mva {ve car%éoma is well

ve | ncreas I'Vé Teac

t he nucleus fromnormal to |nterned|ate to 23 WD
2008/ 002611 PCT/ US2007/ 014912 invasive carcinoma. An
i nverse progression was noted for TUNEL staining

i ndi cati ng oncogeni c suppression of apoptosis in
neopl asti c pancreatic ductal cells. A simlar inverse
progressi on was
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observed in the expression of the p27 cyclin-dependent
ki nase inhibitor protein. In contrast, downstream
wore@smowis of activated oncogeni ¢ Ras signal i nECHUSIN0ZG14912
phospho- MAPK and phospho 5 AKT are increased.
Remar kably, all patients wth invasive ductal cancer
of the pancreas and |PMNs had noni nvasi ve precursor
| esions in their surgical specinens. No cases of
undi fferenti ated carci noma or ductal adenocarci nona
variants were selected for this pilot study. One
section was cut from each bl ock for routine
crerd ERGAN SyGT YT of e BeBTsare Areaty BTy mtnees Setept practce o
prevespion of garqaiesencent | bod| es used 10 included Ki-67, p27,
and MAPK. A TUNEL assay was used to eval uate for
apcfﬁf?%f"sSEB pHfiem e Wt retabliphediin e paitiag ojwENs ety doopgieequire
surgices integvestican skach Ghs ilqvkapieBiai| of the et Mucesla o Bariftts(iseshagusSkuct agidies

are M&E QifidiR No Sd’éﬁd'lﬁﬁ‘ﬂ preth&lighdhe 1hloh® Ireqlin® ¥ d4ts isGfdical intervention
bev:.aL‘):)’SEQhe7 Q\he)f Ig%gﬂ Cévg a*@gigpg?]erng le %&lﬂg%gnt follow-u However the
rou

I oaucl ective ana | S.
need ﬁ,lga%qgev%:} grolcpec{weév\% OA wo%n@\dp zi‘gﬁ‘(ﬁ w?% prelnvaswe pancreatic
less‘qnép?@é@?t%‘t 9ppertunitoiRs sheft-terpy $5Eh etkgies. Pathya' IOéH@t foVfeur weeks is
standatiCib snostapracticaanhenee pctitg & &indole tvhin WASEH a dlemopreventive agent can be

admiflstbled ke BYhRlcOHe BidisBP dﬁra@sﬁlox s;ésf h&duRbdd. ahe ﬁkvemors experiments
showct@s! 9 'Iu'loc!@é{'l#% EE&r stgfpgs grol{flﬁgfnog %%S&%?s IXC{GX and(t)he expression of

Pf°‘eg'ﬁ feisspesae P%!?‘@d%é aied""ﬂb'ﬁ‘ﬁd ke epriype F?"F é’éF"&%s 'RingPe lgFAte
carci nonma. Additional areas of perineural invasion, if
pr d3 e Fpotiments thegiaventipsy woluges psugagaly. eRFpoint piomarkers” that were
preveigny Inythe surgichl Gpecimehs o pstienta iwvhp rieve arsiergore Esettior ef intasion ductal
adenb@kdinotras deMHe ﬁencﬂefas i(IFtMﬂS)i Oldcatiighol]) b Qs GftodottiBRd frold@nhdito bean,

demdn@t?aft&%&é’ctwéﬁh irfibltiSn i mn%\t &a‘ichXtucaca%éPgJeﬁss Sty eda'taﬂ %oﬁéstﬁat 8-
tocot no%al}Fect mﬁ ro? oec:.'g_.?r ro s l agg d %b fpo It df hibiti
frokeect & ko Fplese arocesges by gl gr i and mhotion
of turprs gFudfs and th“@ﬁ?@ﬁ'ﬁ?ﬁﬁ Bhibiy ongpaspic slond tra'tséw'sn Rativaye i pancreatic
neopiapticlrelNEHecifigaily dittbopiiero! dereaskaibhiosghovikal,lphbdpbo- el plespo-ERK,
and ﬂHd%b-AWé\&lsOﬁhunEn@an&ghﬂS bﬂi&ﬁr defi) rRSRsHBle] ¥.@cStididEiRdREs the

expre@gign Bﬁ&%@ﬁkﬂ.&m}} a% Etpch ?h'“ uné%Htﬁlateg %ﬁg%goétgtl mediators

recursor esions (Panl N and
°as'°?ﬁe§ha gfﬁ%@sﬁ %vasi ve carcinomas. Each 25
representative area was stained with Hemat oxylin and
EosTai®s YAePerBt PRICeays, dupiaiFargrompBr™ 138fto 2985 edre colesier fan the
Moffits [Ggppen Fentar Fusens Repiprykand Pathaledy [pioRmFin systdrmi Bliflea drom each case
were pevisvedatyi « sitiie bathqligipg foe Bistofogiaan tu@ypee Giabid il Gresence of ductal

precuUredn leblohd) HifiMage s e?narngdQ QBB asdifed BLL80LA ShrdBRHHES nShenciature.
Panc%bﬁﬁz%lrgvgonlla pljealr L % 10195r %qrgedt é]atm}%at?c |ntraeetﬁ1epgl neoep'iasgz(z%rn&m) were

st al ni ng ase W
gradagh BlPes SNE . a°°%"9| ﬁ‘lc!’f’%'ﬁ'ﬁ?drrg"eaa (ryang 003 | Pasgg op glide review, 10
fepfeis?ﬂtﬁtw tissge blgeks Werriteiected ifrom fteragso prcativie seseftivo tshegimens.  Preference
was @iveodd rxeabns)fshdvhr@ cdivigdiid, Qpreferblyusied tharRhd @ebaef of carcinoma),
nonn8épiRECURE, drANprRAREHIERINL. CAINLSEAlere GRIFLIAAIB rcirfBmadNGS, %g\ﬁell to
poor,%lﬁgrgqg[ gatic cancer in a subject by determ ning, such
I'n an isol at ed sanpl e, t he | evel of a b| omar ker;
a Ly Th th omarker is
corio i 1 Eigsy VA inen, ¥ dBhOTRRes oo apeuraty g wgjen these

'"*e"vﬁs’faée Rigerkesp canpifoneasured.nKi§7 ppe pded tade @rrplisblie manter pgoliferation
with progressiNe inGrdasd(df 200B1ti0H) AGittion PETHUBREOS /fOthAbhAal ts antigimesiate to

are obtained fromindividuats who have been determ ned

not to have pancreatic ductal



10

15

20

25

30

carci noma, or a stage of pancreatic cancer. The
determ nation of a statistically significant increase
whedsoewnit he | evel of the biomarker in the sub{BUS20aTI014912

the | evel of the biomarker in the control sanple(s) is

indicative of the lack of 5 pancreatic ductal

carci noma, or a stage of pancreatic cancer in the

subject. A statistically significant decrease in the

| evel of p27 in the subject, conpared to the |evel of

the biomarker in the control sanple(s), indicates the

presence of pancreatic ductal carcinom, or a st age of
mvasge caran%g‘r%all CAn %ﬁ‘lre]r%? grog{l:sé{}u wé?'sq%(t:eglné EUIGELaQE@iLé % ? oncogenic
S"PP'R?S'%'W"QH%H*W i.nearipsfigapsirorentic el el n@d’”ﬂﬁ'd”@b?ﬁi‘é?gé sipgywas
obserged: onthe cixpleesiar ofpthe Ki27 @Yclinedelepdent kipafRKinhipitay rreotejp. rhp rcentrast,
down§tfab red dit TPl RBvateh ohEdERiSRAsCRInbing SL@ Hsiph6Rb-MARK A spho-
Akt Bt M\@gﬁeﬁ hexdviat&hiy, O Aguerﬁgwﬂ'n%ﬁ vePaMAPKrcr &f1tRe pancreas and

i.S |nd|cat|ve of

e e S gt e e e e of pancreatic

cancer in _the_ s Astatlstlcal ni fj can
o 5 O TRSTRGE PO o Gk AP RoTs alg Wefp selected
for th§lpﬁtj»t@5{iy @DW‘@'DWQSCF“WP@ eagh plogl fogrgﬁtmeé-(eg)atoxylg and eosin stains.
SectibisctuCart imrendfistdchemibtgoderaxilaged nic pahat Hysine ddateglistidesl Antibodies used
included! RiLETOR7, Ghd P-MARKIEA OfUMEQHszsSyﬂtv@aG GRACRI evalliaieNBr apoptosis.
Imm thétgc(l“:&mncyb& % WQ’L gr%rrgém |l1d1 gtalt\ tnﬁm\(lﬁ if;ﬁpiﬁ:al techniques.
I

er 1n
S"de& e o batylers %ngéﬁff'mé?& R ARULBER fosAgcurete
reproguciblgy a@g(m:@ highhthropghpit] anglysis. HeagfisyyeEs 1ewpwedsby one patho!ogust for
represi@tagiveniareed aft ¢drdirbinag PaniNamdacthedyuctshiapth roninelspldstie ducts.  Well-
differbHtigdB 8 rmodyé%lys ARDLRae® RERBnSrh&Owd B egr&llp@tmﬂ'rtck Bhe cét§gory of low

grade ?FEQ%E %F\Mafttn's %{J?% ap qug Qﬂé/rﬁ}rl@%‘é rcar%%rqg &\}69 gl%fs\ﬁ% Q h:gh grade
carcifqng- E‘%’i‘f’é é’ea? of Fl‘?él“%‘f% el E"&ﬁe"t* ﬁ% Hrepidg wartt ?'sf"u sglgcted for

analyfipe | nvent| on al so includes conpositions useful in
perform ng the associ ated nmet hods. For exanple, the
i NG 4 showrcdnideeasa inqostifrosipt raeasciegree iofinvagioa and grade of tumor
is indabéd| THigyis Hdick®® b h @ebgREsNeOhdiSasiit B8 mebh Péresielge Gt £ane kt¥ining
posnt{/Qfot' P! thgrl,ﬁstpﬁl%d lllgfat §10\9.£) tanSre &oééc@a%gm mem{bgregf§poptotlc
éit re

cells 3‘?{'88 %ms p,ega?vg@@%é '" ’t‘@? ﬁ r (Tf&ug{oir Ve anrg{ Ir fGy

?I enentary 25 doubl e st randed DNA. conposition is
i et TYe depé%’ﬁ‘b‘f’ﬂ"@ sy 2 pPnesPipety '°6‘F°’B?“8 (PYFRidissue. reactive
t'ssugpre,fequrﬁ% lesianp (BN \nhered foweatch high gavedek iBrasypegerdinomas.  Each
reprepénitaties asa| vesst staladdywithnidmatdxg®d aha LHoksie, sdd @andedl, PR p-MAPK, and
TunEQnpl enentary to a uni que bl omarker such as Ki-67,

p- MAPK and p27. Alternatively, the invention includes

a GRERRShoW en.neresg@r.a. ﬁitmn@p MAHRQ{ainHé a@fpar'\ééhlti@&&g: progress from
non-lpeoglésﬁlc rt]c>S PMNQ? lnlvéswe c%{cmoma \{'Ee ére%test Jé?ree o¥ 8&\?\%% is |n hlgh grade

umogs, dh %’?Eﬁf@7 A8 RNk Ftafrigg §§‘P’%§§F agth fyregminvagvengss alj‘F‘ @[Pﬁressw"
Indicatipa gilass pirgll ofclednhitgtion apd iv\RHoranfidpqpRigis. As used herei n,

the term"biomarker" refers to a gene that is

di fAnethendnkaidimenteof theds@attn insludésredmethatiatissredrang forgpancreatic ductal
carcifoMiC @F a &d@@'#@hﬁﬁkaﬂ@aﬂc&aﬁ iaCsuBﬁ&Q@rde@Hrm&@t QB8 28fin an isolated

samd?@%ﬁgﬁ Lfca F@rﬂ&rﬁér Ritne @gg}),arﬁg tevi Jif'?h lt]9r§§¥§9§ thQr"i‘é!drﬁbgred to a

cancer, eatic or creat
“"eé%ﬂﬁ‘E'é? °°”f’ﬁb’e‘teél“rﬂ € 2‘5’“9@"2’6@8?*’6@%1‘1 aﬁ%ﬁ*?’[?gfg't??? Ui%éﬂ?z”"’m'
"bi omarker"” can include a ggne that is differentially
expressed in individuals having superficial
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pancreati c cancer as conpared wth those not having

pancreati c cancer. The term "bi omarker specific
wErios®esil as used herein refers to a set of prPEEDUS2007/014912

whi ch can produce doubl e stranded DNA conpl enent ary

to a portion of one or nore RNA products of the 5

bi omar ker of the invention. For exanple, the priners

can include a first prinmer which is a sequence that

can selectively hybridize to RNA, cDNA or EST

conpl enmentary to a biomarker of the invention to

create an extension product and a second pri mer

samp?e@pﬁpl,ﬁa.se%% @ﬁ%mdmw g%l b%la% L0l a3 o GXE gggcge%gmm.

are use to produce ub e stra
°a’°"g°6’ﬁ‘p?'earféﬁ#’Fé’F'§F"P'83‘éf BrBfar ke of -t he invention 10 The
as used herein refers to an
oI |T§‘8HE|‘E'I’%’&"P'U%* BT SIBHEY iFREseRefRea My jevelef the pigmarker
in they gybjeict andl the drveli of theplpiorddrindrt the reomtrob srerégls)dy frdivetive of kHeylack of
panciskiicC Budit capalib.co0h sjbi dlhadGedlic @h&F iDfthe siibjdct. atd eftistically

mgmﬁ?:)%nt%ﬁ&&%% the Y&Oafbf Biﬁﬁ 9“1 sUl'S]g& rcoﬁ:lgg}g& Io' tpé']lévél Gf MQB Grnarker in the
contrgl s%}[ls:fﬂgég u}dlcates { presﬁﬁc@l c?é Ip%ncreé:? d F 5 gﬁ,ﬁanon’ias 01- ?1 ata%eee{ pancreatic

°a"°?”'ét e sybject he” presence of nucl eotides and an i nduci ng
agent such as a DNA pol ynerase and at a suitable
t erfh@n Aterpee éﬁ'ﬂﬂ'ﬂ?erﬁHheﬂYé' ¥ra sRsPIrRigmpréereinpmi@ly Ki-67 and/or p-
MAPY, in gleternsingdaatdecdnprred deibl centst fegel cbé dki-6ih dndiergt-MBRK in one or more
contr8llsbip1ed. @stdtivtichGhninGant PEdesd del@es B IVEISH Ki-64 arddbR p-MAPK in the

subjeg?%cf ﬁng c%%&cﬁ%%*ng %Prs"ﬁkU‘&éuvé %f Egt%ﬁg(ufe ﬂ canmo‘ﬁIg or Flstage of

e
rancig Bl BT SO ASP PR Bhs PR AL b Lt & Ko7 andor o
MAP§d’UF\?e$”BlP°thqf‘?Péfed taree eqnisol FamAISE). u%é'dlcatlﬂe rof ¢hedlagkl @ pancreatic
ductd! carcintingag orGettage ofyprmicieatitt candesin treespiaeti Nng on t he
conplexity of the target sequence, the
ol iMpthuds bidaterrdieing fHena@e! df yheibadatkgr i6 tHetsBbjB& ahd cohtrol@Gample(s) are

knowH & Be &Hﬁlaﬁ%dcﬁ*f‘oﬁer @H JnQ%HﬂQduhént 29 aﬁ@Ya @t@'l&e?ﬁﬂ@rbuomarker is
determ‘ﬁ%h %ﬂtz$1§§§ art-Ehg \thc blrgdss thenefcg)ma\ll'l?er :]'Iée sdan'rp {]M}H\g trbe d(ﬁ\éarker

are
is WBgB‘S‘? ofitR 4f's, 2agpefy upder tcﬁ'é‘"HP‘t whieh, a&%@w&m of Hee Hiempier to the
antibedyiithe prlegsnce ofithepfiomarkereamntherchesmidiatifel. by t he i nst ant
invention is according to nethods that are standard
andhauriventien @len inglides eompesitions ssefulDn gkffi@mingahe associtéd methods.
For ekarigls, the. invéhtich. mcl@égk%brﬁiosnnﬁ coﬁrpru(lﬂgggﬁl)naﬁ? RekShted protems which
bind @&%Qﬁﬁhg 9Foté:’ rg?odLP {s!oFths an %tw%ori\ﬂkergg%;lg &ng an / r p-MAPK,

and @ ﬂ'\ al oreYe&'t\e@ ocﬂée%o}ha 1 %]e'dn@otﬁg? ﬁS'FCt'Lﬂb d’lmﬂf&rc?mplementary
doublprsgglye Ré%‘ \foqq@pog_g:g\ ig gls0 inclgeidcompyising a pleralily citigreanier specific
primepy, vereinl @86 bio@ptkemiszgtic prmef sédRgaly lampnfiamopbletsneﬁrlea DNA
compfenfetiiafi@o b AniblS dierhkiker BGLnAR IK-67C BiMAPRSant 8IS - AlefHativery, M invention

mclucﬁs'a ooq‘f:Joglﬁ'r,r}\dcon—ank#1 éhg's&ém %ed éﬁtem@ W cY\\hbercF Sebectwe‘?y t)o the

Dl’Otel(lfggﬂég crfﬁglregéiqlcbwlw bwmg%rrs heﬁﬁm ﬁeﬁ”“'ﬂ‘ﬁa War is selected from
the gropR sRREIFG P! Kitdri-MAPK BRRATat i ons (Eds. Griffin, H G,

and Giffin, A M Ed.) CRC Press, London, 5-11. 30

Th é\StUéMThewjh-dharekrer"bisrp@!lﬁr‘f ieterqotoabeéheabatuséﬂerhmam gxpressed in
individugfseiaging eanger ihitfingSah@Edtic ¢atcyr on 8 Gtags Pahérbtlchiter as compared
with RY&Y hdlindRRy EdhcENACRERG Bﬁr{cﬁeag ofla ! %bg Y p S PITRL cer. | ﬂw term

one enbodinment a bi onar specific pro e can

probe having a fluorophore and a quencher, for exanple

a Tagvan. RTM  probe or a 3l ecul ar Beacons probe. In

anot her enbodi nent a bi omarker specific probe is a

probe which is attached to an array and sel ectively

and specifically -hybridizes to one or nore RNA 35

products (or cDNA, EST or PCR products corresponding

to said RNA products) of a unique 26
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WO 2008/ 002611 PCT/ US2007/ 014912 biomarker. A

bi omar ker specific probe can include oligonucl eotide
w@e@beseand can al so i nclude |onger probes (erPQr/usdp7/014912

80, 100, 150, 200, 250, 300, 350, 400, 450, 500

Nucl eotides etc.). As used herein, the term "probe"

nmeans ol i gonucl eoti des and anal ogs thereof and refers

to a range of chenical species that recognize

pol ynucl eoti de target sequences through hydrogen 5

bondi ng interactions with the nucleotide bases of the

target sequences. The probe or the target sequences

~ may._be single- or double-stranded R
“bomGBU e BPSh A8 DR B T NIRRT, i GBS i ke
pancregtis gancerasgembrred withffiose @gihaviga pansreaindede®s in | engt h and
| ess than the length of a conplete gene. A probe may
be Theterm (pionBtker Sepcifi gFrimergj(@s usRihergpEferstg@ seﬂ@j@;‘img@@thich can
produdd) doubfe: stiafded(ENA wﬁﬂlmiadeﬁ d porficangtoRe oPMolRERNA atdducts of the
b.omaruw? lom#@.noém.&o aU.CAxsm |é Q€§pﬂ?§%¢d EdnGthiua0 a ARt frindd @HRh B ol RGuence

that carhselec}lve I"¥| thlsm ize to &F\IR (?%tﬁhé/r E% lt’.':grr;\p %{ﬁenrt]aq to a blomarker of the kr)wentlon

escen al's
to credif P eEgnsies %fgd”l"ba'PFa%e”B‘B‘FI‘P"ﬁ‘%Ié?@E'FaﬂSIs@'ef”é(@'y aTHEf'déf""g to the
extengjoreprodiust. whigh eeised tofducsdonple strafiderhMA FoRlementady to a biomarker
of.thehertorl ar Beacon. RTM probes. As used herein, the term
“product of the biomarker” or "biomarker product”
I efrRé Grrh,Oprnkee, adINAd Aéreif Ir¥ére tobn\digdhlic|Ectitd, AHBBErGScuinginSturally

as in QT}QQ@Q qestrg‘yo Jb%stbdrg%ﬂ&gr r(thetu@ally,' vﬁ'uéhrl@%glﬁle Qp&tlﬁé £ point of

mnﬂahmf %ng&eﬁlsl \ghe{\rpé%gg: %eé d.:Ofl$ t&%\,]s ll'h éﬁn Ilé ﬁéntla)es.ls of a Pnreer ex{nnsmn
produgt, é‘ﬁlghtlj m@a?m%‘f?é\hfﬂ % nuclgjc §6‘ﬁé"§?ﬁa®%l"ﬁ'ﬁ?ﬁs'qQNA the presence of
nucleptaigsl bind arginducingapére stxihcaves RISA palgmerasecind Ghé a Guiblertempamt@e and
pH. TBE phih6r héyl dethétGingRGHREY ohmstr&m&an@n\d&% Qe long to

pnmentﬂé gyrﬁl‘@sils &F g\evoégll'eﬁrb%(éngtgn ﬁ% r%?erﬂge ‘8{2’89 %UEEH §gent The

telns res eC U ar
exact, '?ﬂ?fhlﬁéhea‘ﬁveb}”ﬂ tdégeﬁ‘g uPLTEY Rty ' "ﬁﬁ?"?ﬁ?raé‘ﬁ? rségrﬁ% Rfgprimer
and theymethed YRR\ Foee@imPlenigr Jirgmsticiserlispliont dReNINg On g cormelekity of the
targetsen@Enbe, tHehtigdnatientide printer dipically rcontaiant 528 or smrgaiueléotidas, talt@ugh it
may SdRRalnGEber@hiciddibes. riMEaLL @Wol\‘?éﬂflﬁﬂﬁemﬁrﬁngﬁ@a&%pﬁQ& féngth of primer

are réadl?y}!'fllgwp %'Ctlnglo?org%ary sl?l? nnkeeéc'rt ?n %engral 31 Je(s:fﬁn fnaLI wmkd(on of primers

embogied ¥ f“ﬁ"?&?“h'g"eﬁ&‘?ﬂ i @"CBES’H'@ r“e%\‘?‘i“ﬂdsé%aﬁ CErstendardiang WS'H@‘%P in the
art, spe Pieflenbagie £- §F. bavec Tellt ilc Dvekalne & SaitheBr Gengpe Congspiglfor PCR
Primdb IDaslgke in: eaR G&ifmer, AQhbdidbrly INGn @R (B SAéffeGbaZA T @Y, and) BVEkEEr, G. S.)

Cold @%g%ad@[ﬁ:o?ét&;gﬁéss RlewBRNC h £R195CInRiIRNG.SL, HAHRbnd, D. H. (1990)
Optm'ﬁ,| ongéfltPg’,lC sI In prfk;c?( r}\CSm(%le %Vle%eodse E\ ﬁjﬁl?érgu(]?‘:ds nls M. A,
Gelfagd.{D. HTﬁé'"f'@r‘n‘rr’cB’l’ﬂWEﬂB &r- )@Gﬂ‘!et"b‘f P '§%ﬁftﬁ?’é°'6%ﬂ'| 321?5%‘af'%‘fké-r" D.
(1994) Ghe designoad wpinera tiar IERo fn: ®&RaTediwologe (CUredrineastiohe ¢Edef Griffin, H.
G., aft SiffiH, AN ER1)IORD PresbiBdngonBa1have been di agnosed as

normal (not having pancreatic cancer), having

PaITRE @il 'BioFARECEpecift plaBY' 4A0usdd FHerBerefls W%Fo@éltsbﬁctlvely and

specnﬁ%p}p ﬁ)rbﬂdlé% tW“A pr@&c{en&le{ t%cglgq) cpr(yTrlér REL ﬁé) ngs.}:(d' nlmln?g !:I#cpnarker

erm contr cont
spemﬁ%%f°%&ﬁaﬂ°eﬁe‘mbemnw MoreRkpiE G Gﬁaﬁ“{'ﬁeh&l 8’?!"}9&0‘5 Taqdan RT.
Probecqs #idaiecslghBeacans prabedn npgtesr nmbwdﬁeerlt abismadrer spegifio rspbe i$ @ probe
whicH [seatiachieti @x tan Girag Gh@ @Bl diiely @hd apdafiegip \HyBrdiizZieS tObne or more RNA
pdecta,e@ae@uAI ésﬂgﬁﬁbRr&&ﬁké doReshordi ALl RA $rEdURIsPBCE unique
for an assay or nethodol ogy to mhlch ot her conditions

can be conpared. As used hgyein, the term"effective

anount"” refers to the anount of a conpound which is

sufficient to reduce or aneliorate the progression and

or severity of pancreatic cancer or one or nore

synpt ons t hereof, prevent the devel opnent, recurrence

or onset of pancreatic cancer or one
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35 or nore synptons thereof, prevent the advancenent

of pancreatic cancer or one or nore 27 WO 2008/002611
wERANBNBS007/ 014912 synptons thereof, or enhank€r/v§2007/014912

i nprove the prophylactic or therapeutic effect(s) of

another therapy. As used herein, the terns

"chenot herapeutic agent” refers to any conpound(s)

whi ch can be used in the treatnment, nmanagenent or

anel i orati on of pancreatic cancer or one or nore 5

synptons thereof. As used herein, the term

"therapeutically effective anount" refers to that

of a a_che ther eut|

siomaEE A blogwpes oL Y £ PR BPT AP OveF oisir B prguce
longegpipkese-9.§0. h 800 50120220 PR %ﬁ?s‘“t%é?oeéqo Ntﬁfee REte).

advancenent of bl adder cancer cause regression of

bl A8ldesd hesgin dhe ten "prabe'smenna elisoprciqotigasand applegs thereof and refers
to a raiperdpeethical spdcfes tiaf srodnize pPbUTELtideshteetBeafencay. throughOhydrogen
bondiRgd! ﬁ‘\m&ﬂ&{s&?ﬁ@\%é AuABEY Dased St tHS eéjgéﬂ @EfileRces! iR Jr8¥dBr the target
sequengi h\%?% ﬁg?ef eJr do[:&e-gtna%dgdf Esgt V& ?es roJouﬁe-Ftl:a“ged DNA or a

IC ertr1lcac

oA ENAFPORNA et R pioe = 185 L steotdes TPRHILANY fgshan the
lengtthefs complete gsne. iApribeimay bﬁﬁ@\a?ﬂe?d’ . 7B 190 h50.PORRFP 0100, 500 and up
to 206 eutdieotidesdi LHgth SProBs3daf @ickide biigoRdidtides mdgiied eg be® ltdve a tag
wmchefsfdem:e syf fidotes@mbd, %“&ﬁuuq\%ﬁbéeﬂge Ghd tHeGiRb, 'fh%sﬂ'lat;escanf 4o ve

mod|feeé %ﬁgl % have g?t!:n e%g tt,tab(?e tag nc} hguenXl@ m%rnéule §or% nQp e ‘?aq%gn RTM.

pancreatic can
a“d“’fﬂ'e"t"ﬁ %%Wlpb‘i‘?e%f pancreatlc cancer progressi on as
described in the present specification. The anount of

dr &g uae B?'ﬂ%-o‘“‘?ﬁ??“ pREcduGtsE dher Riorparkst| it digmarkerj Regpuctg refers to the
RNA prrggtein swbich forgreprendebr is erlcedqddy titrecdtionzesker [ie. id barecribled o thegene
or gentid B16MERASRUs transiBIdeRdn® RNAf WRIEH id BarSEEd ifdmt e dead be Bénetic
eleméﬁ%t #Ar eQarﬁgB(l Meg%bélﬁgwtgﬁltlﬁ gsulhﬁg ﬁoﬁ%g glgmarﬁé' M ﬁ'uglude one or
more G5 Bl bt e sl e o5 oy e,
some gRbgdigentsREtEinhregyiing éf 8'?36*?%"‘?1@"“{36 markefedsa ingldeiyargiginfdgund in
bloodhwhighebinesgisndkin thaRNAGesiiting t2ors thie bipkiialtkeed. | n reference to

RNA, hnRNA, nRNA or spliced variants of nRNA
C orAse:sanmlémn Ghettermet'conttbiO areledadrdl safnplehie thertostaktiodis idvemieh refers

to on@br P liELwE hGdleiCaY Jaﬁ.pﬂesreﬁma%@d RYeidiy d éih-%@% bifPor @fe or more
mdnvnxﬂl% wlﬁsarg Ll%fﬁﬁdﬁ%\?ﬁ# S%u%{é%tz gees hgg‘lréé}&%%gbér% %E/T of pancreatic
ca“ﬁ?@‘é‘ﬂ' s”p?’ﬁﬂi/&ﬁd‘ﬁ?fﬁ?"cﬁr W*WBY"@CRﬂ"&’Fa‘Eé’SE‘Bhé‘aY"&W&' Bgip. stages
of pangseatic toprger grd/ersuperiviat bipdder hancefe pe deteimined by usihg ZBse techniques
knowdlitd facgeddthi skiled BVIBE art.OThected eafiioD6r @atiolisa/ibld (ban ailsy irsftvado the
com;ﬁl:ﬁﬁﬁ %f%dt@@erﬂgd ﬁ'&nﬁ gﬂ GF8nefor nm?é W@iﬁﬁuglg\ﬁm I%U@Qéénttyag%sed as

normg\ (%t*gmn H:‘t:rﬁ%aﬁ:c %ﬁﬁe %vbrf%:}rgkgregllb cancer or ﬁ%q) ng as ﬁe of garg;reatlc
°a"°ﬂef"‘% P"’ﬁ“'dﬁﬁe"“t’%'?‘ﬁ?d B‘éf’ PEIsPY & 'i?dal?rﬁlei T’F"é’%? tegsp contrg| 'éd‘ﬁ?‘{/ié' the
contextg tefexperinienhand wilkdepens! upgn the dpsited esraparibans etpyuseth hergin, the term
"contit lirethe @Ppihted obfcrening fdr ia Pedpayladiia bgBerapalfit 8gcdt R&rgto a standard or

refer&w@&*é?&?gssb?orﬁﬁéttﬁﬁ&bé{l% Vnict3ihdd BBRABhEDn bk QoheardL P! at e
nucleic acid. Selective anplification or selectively

anms ufsé@ﬁeréﬁ tﬂé)tepl? -'eﬁQJ&P@Qrﬁ&nWrést ?tﬂlﬂle aFnl:&rﬁH apaanluprclund which is

sutcfi 3 1 Sjugt o St B pLRTSHY LI e i AT BT Fer o one o

more Syptams thereafyprevdny thy deNSIRAMERt] fepurishoeRIENEst ef REG§eatic cancer or one

or mgeqsyeptoess thereof, prevent the advancement of pancreatic cancer or one or more
27
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(e.g. NMRNA). Selective anplification is preferably
done by the nethod of polynerase chain reaction

w@ oI 1BNd Fal oona, 1987, Methods Enzynol. 1BGI/BSH)7/014912
28 WD 2008/ 002611 PCT/ US2007/014912 As used herein
the term"selectively binds" in the context of
prot ei ns enconpassed by the invention refers to the
specific interaction of any two of a peptide, a
protein, a polypeptide, and an antibody, wherein the
interaction preferentially occurs as between any two
of a peptide, protein, polypeptide and anti body

referentially as conpared with any ot her pepti de,
e et L A R A S e O e
theragyhe two nol ecul es are protein nolecules, a structure
on the first nolecule recognizes and binds to a
st As osagrheredm the erms éehemetheradegtia dgent’ refarhitorany prepporer(d) thish can
be ugetiQh Ghd)Featmende makdgenent r nalicligation "dBalapaadtic cabhden G RAE or more
ermis used herein, nmeans that a nol ecule
sympg’ﬁ‘ﬁysl%o?s specific binding partner with at |east

2-f.0l e i ) YA
R0l o8 op S i) BRBHE AL Rl 828k s o
teragy P E§eRAFPREH IR ASRTTS Vot 2 ERUUT PP EtEg Phpanggte cancer
or onFlpp mofepP¥mptams thereofe Byt AdvARCEMeRicof biagddetGapeer CANSP (ippsepsign of
bladdeetdroer, of tdlehienne RF Mrgprovecthe afidramuiiov eftecti$) f another therapy (e.g.,
chembth6apdUli€sgRgUt i ¢ agent by determ ning, in an isol ated

sample, a first level of a surrogate endpoint

bi QEBLEE T hePdit; tha Stedi? FerichBR SR IE theS effdefizn6RNbRAE tAEY and/or.
“Che%%:{kga%qltice M&E#"Wg QLL%‘I)I %e%sgieti %9 ttl#eV%Qim &?:tons%f of ttltéepatient who has

chenot her apeuti ¢ agent being tested. After the |
veen Gh BB SPAPLHI & CEATHr 1RSS5 S BIRSHPEE &% BYS aish dearee o
efficagys db ifdadhisyes| desfired (elinie) resgitfatfer examplsi Me KRdyetiep kdrthe Symptoms
assodifdRitrapsthceafgpaned, d Stageoft faderbatic Thndef roe tHer gadentnt of pancreatic
cancer@iddlessidiS fRBEI AR FHRANLEGHARA HHeGnRURIYF drug absorbed may be

enonstrates, effectiyenes wh t he secaond o
v b RSy G Tpp s, L EBRT pud BN o M ARG U a1 morease

greatereffpst isSepmin|the Rafignt pptl & BAYIMpR Jpsied effastis reaphed.
pre-treatnent and/or control |evels. In another
entf§drerieren. thegermiavpicf BRresTieV reiurs toghergaterpinatign of the quantity of
a giveke hadleia adidigr priveinedofrespbndirgste @f geme as etetiney Aap@ethods known to a
persGhGRINdd. Pitefbrahdd 18 RNACHHHNAL RRNA or picedNEridngsf AHRRIA BAEERbHIng to a
biom%k%%@]& iAVEMi%I'I, IQ\rel a‘ e§|§r &Bq ca Qe Mrlrnﬂlg@t))? h)?b?g?ﬁlbpgs well as other

[ rker such as Ki-6/ a - VAPK. ° A
e RIS SR TS BB WAL EaPs gt SYBRETY, gpeen.
TagMagidM. grd Mplegujar Beagads tasongepk Note thatkasrisas ferep iradeirimingtion of
differtdtiol Eiels bf éypression cealineedd p Viseeichspactthh oif diffecopdsr @ betWées the
quanftp Bl GRECnERANRINEGT ARG tbrCex@BHE by BRI thelh@fhern blot or western
biot. €f fectiveness where the second (post-treatment) |evels
of Ki-67 and/or p-MAPK are decreased to a

st %sl Gc’ste}j %grle!ny thsélt rnI tsel%&nr\}tl %egfﬁgg' bre'lscgw 'Eehgm lification", refers to a
pre-treatnent and/ or con?qu" f'evel's. ‘i%' Ano?her ) )
processhEieRE ATe B MPIREFOPIRY BT PHHCUIaR (reR) ducleic AR 136%epTe s selectively
genesptedefenm mderilate racieie @eit.i Selagiivet arhplificalionc pmentrgtivetyr arpplifigdaigdo be
compafed[yasA Cah@pafdationCia [y fdralivihich canlBé @6dd 4dya eHRinol A EunibihatichUith, for

exanﬁ%, iaﬂdcﬁw pﬂinﬁ‘é% Qf‘ioeg‘u oliﬁmﬁﬁner tt) Qﬁ\ ‘lf? y %Lpﬂtio@oh’iu@l@ﬁ raki@ Qéquences

n .. p27. The | eyel of the biogmarker is then . .
(0. FENRS Selabig ampHEgiop EueIHan, tPne G PP v pLpo I 3t gl reacton
(MuliggpeFaiener1§B7.MatisdaEnzymal. B5928% er r ed enbodi nent t he

control sanples are obtaipggd fromindividuals who

have been determ ned not to have pancreatic ductal 30

carci nona, or a stage of pancreatic cancer. The

determination of a statistically significant increase

bet ween the | evel of the bi omarker
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in the subject and the | evel of the biomarker in the

control sanple(s) is indicative of the Iack of

weasnemti c ductal carcinoma, or a stage of paPCr/Es100T014912
cancer in the subject. A statistically significant
decrease in the level of p27 in the subject, conpared

to the level of the biomarker in the 29 WO

2008/ 002611 PCT/ US2007/ 014912 control sanple(s),

i ndi cates the presence of pancreatic ductal carcinons,

or a stage of pancreatic cancer in the subject. In an

alternate errbodi ment the |l evel of a second bi omar ker ,

c O% ggeéigwle%egn?gle é "I-’?t? %)ctuYe%Errlgs" i:g dc%%tg){t rg}atems enwﬁ%sed by the
inventigndefss tprBiiecspedlficdyigractin oEtyive sl a perEden fiPEXSR &) HWPeP“de and an
antibgly gwilndrein ¢het intenactios aeedferbatiaiveenturs [re betweend amf twidj of G7peptir®/ protein,
polypBptERKd bAtibbf\EprEleRh@MY a8 B6midns w.wurfycathes BELE (¥dteih Spolypeptide

and JnM Eqio“ X)%m%f WMCIBS mol rﬁolgcﬁfég @ ﬁ;‘&é 9 'n‘lg% str@ctt?f& ?Iig 919 first

0 eat | ¢ canc sat|S|c )
molegilef %P’E%frﬂ“d gy ’é’és%’ “?‘WEPH g’elséﬁPé‘JF' "ES’P“F{? 'ﬁ'?e'é'??é?/*%f"“‘if oteins.
"SeleNPRINFIAY'S THelestiyp Jb@glpg %“b‘ﬁf)tﬂ"’é!f used heqein,deasps thpt a molecule binds its
specif@bipdigy( [sytnerivithiah Bag 2tfold @reafer tifisity] @aikpraiérapp acieaiti 0-&1d, 20-fold,
50-foldL0abId 6HigheN MRy thah it Bin8d AEKH-pbcifRaridcaRL | C cancer in

the subject. 10 Met hods of determ ning the |evel of

t hernBleRRRIiK @he ichbbilRestU HeChtentdi inei0dds! leé@ap&e&éermﬂrns the

effectwgg Wpa cRerRth?eraopr ?th reXt %{ @eﬁ% Enwgn%ran |sc|;]?(tg£] gam:ﬂg Odi‘ rgﬁeve’l of a

5“"°€Fé? E?%P'ﬁb'a 'Iﬁ’\‘ﬂ' 52?*‘@ R#A- dht Fﬂ%ﬁ/'smndﬁmﬁffﬁ?jy’t’t ff experimentally
effectiyle amepiteqf theTthemgtherppautie agrnh beinantgsted e Aligrdhm ehemotheiageutic agent
has beemhdviibigteretli d decdriagevandfittaadiytodsfOvd pdifl Bdiniatkenis takdh &k compared

to thé\*rét% h’éﬂrqérﬁﬁe\g Thbgangidgtg%ﬁéﬁ%het‘éae&tﬂ%ge@G&rjna'ggytes gf“galveness

whergpre secong most-treatn']eng& %v P%r qaéés: %grg Istatng gg 16 ca?t d%gree over

the Pﬁe‘feﬁtﬂ’fem %?6’%??@"%%’6‘&1 ated net hods For exanple, the

i nvention includes a conposition conprising a

pl UR anotiey empodiment. fedrveptiopredvides ampbed oftsielermining theteffeatyeg of a
chenothetaheutip agéng ibp fustherdditdraiingy, hhiee Bsised isahpel dfivmavdi ef 8 second

surroB@E8BhdpointBionalkeR Biskh Q6 KR MVMAIor p-VRPH . Rref the'cﬂerﬁotﬁ’érﬁ‘ﬁe@f d &nt has
been%mg?ile%ng sec‘bn@lg g{ r@ts‘? Qnggr&W%iﬁ%&kﬁ SM ¥o%1§¥{e% qplm'a fﬁ;ét (pre-

emen
trea"ﬁ?”gp 'qvRlc ﬂ]@% SAPE-siThy Enfifale a?'\el"?th‘c“)'iapfg‘?% n2deRe rdem""s"ates
effectiysarss Where iy %WWP@*-"%@ levels of N-&3i and/ar ikMAPK geecdefiegsed to a
statisficalinsignifeatt dedree/igdiow taerpleitiebte®nicadibt @ntsdl leagislied DNA

conpl enmentary to a uni que bi omarker such as Ki-67,

p- MARKerasatbogliént ofdhk @fvaritioh weluyes & @hddrbf ediédning forl paRdrét@e Suctal

carcifbnfeQ BPR Siabb O R&\QFEQ{ id %n@& iRt apJuUjEéllﬂytdéte%mhé oéu@ﬂ &4 in an isolated
sampPer (?Qév@?ofmlomarlfelr nna{n E' eZC/t |1¥|§ IeXIeI 09 themn%maoker |sv\lhen comﬁ)ared to a

°°"eé%?eFf"%Fﬁ"&efée"si 1 78 REForp S0l 5‘@8’?@& Ip 7 BFAferteH EmygPYpnt the control
sampiagrase gbtpingy fodm Kidivigials phd/AiRi¢ keanl dgigrmined SolMist Haed pamfeatic ductal
carciib®iaC6ra stiga @f gdnerebtR\eahder.(€. g. quantifying) of the
bi omarkers will be readily known to one of ordinary
skithk daBehinabéd srdastatibiebinighiniBatk inklefdel R fvdeR thedSVePériid Hidhehrker

in thee e‘?:tsa°ﬂd°tne ‘e@éfleoln lb%’n%rker ?HC thB%tro‘ gavrr?ple(%fls RP'éat L%?’iﬁ%tlack of

eve ro
pan 8" g‘iﬁ?' °ﬁr5'f‘°'f‘?7e°'a%|\féﬂqg e°§"’§%”l"°f°6?‘ieﬁ "éﬂ?fvé“bl%?hd A figustically
significarideaprsaincthe 'ef'?'@h@%methefsalwecg@pmger@rétgdrq Iptel ofithe bjprparker in the
efficiently attained and since certain changes may be
made in the above 30 conskguction without departing
fromthe scope of the invention, it is intended that
all matters
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contained in the foregoing description or shown in the
acconpanyi ng drawi ngs shall be interpreted as
WO kdosmoxsat i ve and not in a limting sense. 30 REX/US2007/014912
2008/ 002611 PCT/ US2007/014912 It is also to be
understood that the following clains are intended to
cover all of the generic and specific features of the
i nvention herein described, and all statenents of the
scope of the invention which, as a matter of
| anguage, mght be said to fall there between. Now
that the 1invention has been descri bed 31 WO
conir%%gnééé %(%)2|6n y{_]éap gt%%ﬁs,grg%ﬁogléngééﬁ% W’?g %aéﬂ%oé"a' or %ﬂps} of . pﬁ&creatlc
cance fyheFudisst i ng to a subj ect a conposition conprising a
therapeutically effective anount of a 5 tocotrienol.
2. IMTRR aferpaie @MBPdinen e levalheirae FaFoRth Biomakert paragiy Ki-§7sand/or p-
MAPIS 64 @eteatinedr ana dohneargd tup cooh Bive tdf IKG6Daind/or p-MAPK in one or more
contr@ 36WBled. AGRItiE caIRFignMbht ABrkAR vefNeh fhe 8V of k%67 ahBRr FRIAPRGh the

sub,e&harfa' @b r@oﬂtr&ﬁ“lﬁ%&k&) ; hﬁdISéP‘UP%?' LAcPdlt.&?UM'étc{hng pr @ stage of

er aFeut I ca

pancrsel e it B Sk AHEISHRALLHUTIEN SBRFOT FecRYel o1 Fh ndior o
MAPK lirethaeaubiedl epmpgteditenthe gomise! spmplpish it indioetiye tof B lck of pancreatic
ductabeHisdomial brad dtagefof @ crefticahidesin ti@écobjettenol  and
beta-tocotrienol. 5. The nmethod of claim1l wherein the
C ONfatrdld$ bftdeterBiniagl ths ievBitdf thle Ibjonfarkecin @fe sabjedt @B& tonGBi8ample(s) are

knowh @GS blaRBY pras@loR&t Blbnk @&%Juhéht s QH BxhPILS tnd idvBiGhr Ak biomarker is
deter%ln@@ ﬁtll%ﬂ% grtu ra:'-lt%ng | Whlr%gnt (?ctmrxalrer} I'I'he amd e _containing the biomarker
et hod f_é’l'almTﬁhereln

is w?ﬁ@%d\ﬁbd&? ?P‘tﬁ’ﬁdx yndey, Bg'i%fﬁt"? ahicty af”?"éé""@\“g o dheo pRBFTKEISto the
antibaely; tiig prepece ofdhepfioradrigr ganithgrheeraipntifiehe  conposi ti on

conpri ses between about 100ng and 300ng tocotrienol.

8. Thkdnvemtioh @tbodficludks rempbsitigrerusefnl inlrerfooingalss bissotiated methods.
For ekaHidid) @fe iBVUATN iBRiefa cfipdsiier adnmrtihg ablupaiig bf BaLted Froteins which
bind é’f@&%‘y tQIhe%ro?J‘&?;STQJJEE oFRE H£s|ogat§9§'gr'ﬁ Jﬁ% E;Jn@lg i ﬁQP:J/J?% MAPK,

I ne

cons |
and %@t hdd® &f° eé'eaﬁﬂ%ig Wﬁ'gr g‘iéris A B@P?E‘é SeiegtVElY AP P RPlementary
doublg sErenged OAY e isnenfreositan igalse inglydedgomprsingr eitialty efierearker specific
primets). whreie tehcrd biofatkpr egpslfiatririmgr tshiectieap raepsfies dodble pddnded DNA

complenfefiaty. to 6 QRRld SérRdikdr BEnSh @@Gﬁfp-Mﬁaﬁ( é}\@rﬂkﬁcﬁlleﬂgztntélﬁthe &vbntion
mclu&@suqocﬂnpcb?moé&ﬁdngng ;LUIJr%‘W oFIQHBE& %!’opeq\s vﬂuc% bu?qC Lélec‘ta‘vely to the
protein products of at least two unique biomarkers, wherein each unique biomarker is selected from
the group consisting of Ki-67, p-MAPK and p27.

Methods of determining the levels (e.g. quantifying) of the biomarkers will be readily
known to one of ardinary skill and include, but are not limited to, determining expression level, level
of RNA, level of RNA product, protein level, and/or protein activity level.

it will be seen that the advantages set forth above, and those made apparent from the
foregoing description, are efficiently attained and since certain changes may be made in the above
construction without departing from the scope of the invention, it is intended that all matters
contained in the foregoing description or shown in the accompanying drawings shall be interpreted

as illustrative and not in a limiting sense.
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11. The method of claim 10 wherein the tocotrienol is
sel ected fromthe group consisting of

w@20vmezeocot ri enol and delta-tocotrienol. 12. A¢EUS2007/014912
met hod of claim 10 wherein the conposition conprising
a therapeutically 30 effective anmount of tocotrienol
is adm ni stered as a pharmaceutical conposition. .13.
The net hod of claim 10 wherein the conposition is
substantially free of al pha tocotrienol and
beta-tocotrienol. 14. The nmethod of claim 10 wherein
the conposition is substantially free of at |east one

tocotrienol selected fr t he group .consistin f .

ol R0 B pRaraoc ey s i BB 5BMR T Said: o e generc
and spetify GeteEs Pf PETAISITOITrerL depepbeds 8nd Al fatemges §f the scope of the
inventigneabichn s aa tratteyrof lgnamel ighigbe lsaid 44 & todre dbeiearct iNag that the
inventidthab YEa deWéribba, @ chenot her apeuti c agent adapted to

i ncrease the expression of p27 within a cell. 16. The

met hod of claim 15 wherein the tunor is a pancreatic

ductal carcinoma, or a stage of pancreatic cancer. 5

17. The method of claim 15 wherein the

chenot herapeutic agent is a small interfering RNA

nol ecul e. 18. A nethod of treating a tunor, conprising

the step of contacting the tunor with a

chenot herapeuti c agent adapted to decrease the

expression within a cell of a biomarker selected from

the group consisting of Ki-67 and p- MAPK. 10 19. The

nmet hod of claim 18 wherein the tunor is a pancreatic

ductal carcinona, or a stage of pancreatic cancer.

20. The nethod of claim 18 wherein the

chenot herapeutic agent is a small interfering RNA

nol ecul e. 21. A nethod of determ ning the effectives

of a chenot herapeutic agent, conprising: 15

determining, in an isolated sanple, a first |evel of

p27; contacting the sanple with an experinentally

ef fective anount of the chenotherapeutic agent;

determ ni ng, subsequent to contacting the isol ated

sanple with the experinentally effective anount of

t he chenot herapeutic agent, a second | evel of p27; and

20 conparing the first |level of p27 and the second

| evel of the surrogate endpoint biomarker; wherein

the determnation of a statistically significant

di fference between the first and second |evels of p27

is indicative of the chenotherapeutic agent's

ef fecti veness.
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25 22. The nethod of claim 21, wherein a statistically
significant increase in the second |evel of p27

w@eeopadswdl to the first [evel of p27 is indicatP@BUSI007/014912

the chenot herapeutic agent's effectiveness. 23. The
met hod of claim 21, wherein a statistically
significant decrease in the second |evel of p27
conpared to the first level of p27 is indicative of
t he chenot herapeutic 30 agent's |ack of
effectiveness. 24. The nethod of claim 21, further
conprising: determning, in an isolated sanple, a

of a second surrogate endpoint biomarker

ir lLevel
Whag'éf%ﬂegcf fromthe group consisting of Ki-67, p-MPK,

p- AKT and a conbination thereof; 35 determ ning,
subsequent to contacting the isolated sanple with the
experinmentally effective anount of the

chénot héregihadiof teatineeitrrevantios ciser. sampEpingRdninigeringdond

sur r ogat sibjertd p otampositiopnesrieising an dhegpeitialR0 6B/ciE2 6thdunt of a
PCT/ US2 QRdtfidhbd 912 corrpari ng the first IeveI of the

P00 THY 798 AR Nl OB KBl 0! D BRRN e oo
wher ei nongitingef é?’hﬂ‘?rﬁ’??‘ﬁ?\‘°ﬁ“dée'?tta‘i°ﬁr§t‘?'c aI ly

Si gni T i TR imetholl fokrckit @ WRdrsie @it tdndobitidns tomphisidg Rehempkutically-

| evel st g#e&.@%n%eﬁ%@c&wmgéénﬁm&ad?Qé Qshé%sazaﬁés%mbémn

i ndi cative o rapeut ic age

o Py | Vi 8ol BE caiy, 3 WhaRin e SPReGelin ROG R aRiaps e of aione-
st at i st taselrienp! addsiafteeligecli ncrease in the second

| esel offhd hethsesfeRdn $Whéreig e orRpehltion RisulkitDNRIy e of at least one

conpare %c&tﬁer‘ohfel&:leﬁ Srbml 15, dﬁ&up@on&éﬂﬁ? of%%g-%tﬁwoq. @8@kSeotrienol

endpoi nt tpl o%rtoc‘?orm [ S indicative o
chenot héf a?)eutl agent S effectlveness 10 26. The

metbhod &he anethash P claigmet avharein $reacomnaisigier |iy/ substantially free of
si gni f i ersgheb®&Cr ease in the second |evel of the

seqond $HE oHaN & BAAR YndhinMOLRoHon LR dﬁggget&gentﬁgut 100mg
first leve second surr ga e en

bi omar k879 Y™ ¥PERYve of the chenot herapeutic

ageént ' s Thacketbdd efff deiti Viervdeein 2fle  chhwgositleh h dthef colprises a
21, whekRtdpedtidlyfdiedive aRdurt RE 8 RHerhdiVePApelit étb%hle&r@cﬁ@drom the

by 15 ggg'e[:#psg rggfgeﬁcegﬂe&gsw product of p27.

The et the first and second
| eVel i SPYBEBPHPHER[ML Whefelp dlenfancan e RANPragtis| dugtal Faxginoma, or a
encodedsibgetpfﬁncrmccéﬁqer met hod of claim 21, wherein

t hgol eval m&lﬁodﬂ:@Zpﬂe§ul§*ﬁ§ Q‘er@xﬂn%gsuylt éflpb?z fnnagc@ncorﬁﬁglh fPiQBétep of
whi ch blcghqasct!ﬁgzt & céﬂ+le con 9 lon%rlhe ecr?m\(;:\)ﬁ% f‘? ?rhef%gtl ag| lgut of a

cont act | ar ni n e an
under c&ﬁé‘f’?q%ns vvh| ch

11. The method of claim 10 wherein the tocotrieno! is selected from the group
consisting of gamma-tocofrienol and delta-tocotrienol.

12. The method of claim 10 wherein the composition comprising a therapeutically
effective amount of tocotrienol is administered as a pharmaceutical compaosition.
(13, The method of claim 10 wherein the composition is substantially free of alpha-
tocotrienol and beta-tocotrienol. -
14, The method of claim 10 wherein the composition is substantially free of at least
one tocotrienol selected from the group consisting of alpha-tocotrienol and beta-

tocotrienol.
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al  ow bi nding of p27 to the antibody; and quantifying
the presence of p27 in the sanple. 30. The nethod of

w@b@snv2ilt wherein the | evel of p27 is sel ect edréT/OM0DNE14912

group consisting of gene expression |evel, |evel of
RNA, | evel of RNA product, protein 25 |level, and
protein activity level.. 31. A nethod of determ ning

the effectives of a chenotherapeutic agent,

conprising: determning, in an isolated sanple, a

first level of a surrogate endpoint biomarker

sel ected fromthe group consisting of Ki-67, p-MPK,
T and a conbination thereof; 30 contacting the

be i PHISHPT URPHEP PHURaFIPizing e stepof SIATHRS Be tpe with @
c hermt heheqptherdpeutisgarent adaftsdde imeepseghe spissee RET within a cell

conteact imRE melhBd bSdMim 8 WhERIMRhEwWWok iB atpdfcr&6P QlidtdTRALAbhY, or a
effectiy of .ihe chenot herapeutic agent, a

second Iga\c7I F%QP&%% surrogate endpoint bionmarker; and
35 Ionpdhe mgthesef d4im 48 WP%re'e thegshemetberarauticragnids @ supbinttering
bi omar ké&NAamdecukke second | evel of the surrogate

endpoi nta lhétQMflﬁeﬁtmg%‘]luM@ Wlﬂ&&gjsiep of c:,ontac.:tmgf the tumor with a

PCT/ US2007/
stati st |°gachQ eraspetzltlc ?%er&taan P tﬁ ft? g?céena eqﬂbe? res?l'c"f H’éh"f Pregy of a

and sec &f?a’ar'@megt%ff o the asqurearpistien flpomMetr-WiRhar ker
i s I9ndi gat methodbf didve 18 eiheriitthetuapeis tai pan@eptin tiual carcinoma, or a

ef fecti \é&@&&ﬁpangygat,ca}%eﬂet hod of claim 31, wherein a

st af, stical | ase in the sec

et oo e R 1 VBt OB b <8P A Pl prrienna
the firdstNA®RRRMeof the surrogate endpoi nt bi omarker

i s AIndi Gahétve odletédmirghrnar-BREeafRthefotAgaituticagent, comprising:
effecti \ﬁeﬁﬁﬁﬁ‘ing %?hn |$H§éd@§ﬁ19@da ﬂgt I&E?’dfﬂiﬁl Wher e' n a
statisti Cq tlhgmsam iea ! n(r:\r 69 ri I{X ff f th
level of TR "SUTT ogare eftipS nf 5! '(S'ﬁ%\? © %%\‘Fpa‘?‘?d’"& gt the
the fi r&em%wpewcagh@ 10 surrogat e endpoi nt

bi omar k aeteinginingy dubsaqueuigo obntdding thé Boptel sarapewith the experimentally
agent’s radtile é}ﬁounﬁffff@%érﬁﬁﬁ@&é’euﬂ%enf@&mlm%f(ﬁfz? and
claim ShomdhiRh ek ifiel b 2 A8 ngeJe?xfe.L%ngga@ endpoint

surrogate q(n poi nt erm ned

determ il AG™5"1 evel of RNA product of the surrogate
endpoi ntWhBieHTag RBFMinalona a speticalyt Fapificast dferanem tBiween the first
wher ei n ahihesebonds tevelm dofs p2Zongl ihdivatle of thdhahensthogaitic agent's
endpoi nteﬁggt.cga;agsker i s determ ned by determini ng a

I I n h rr
b:a\(;Z(r?ar E The NAthgd %P galm 29 rtleree:n aség\tlstlgglets%mgcanp mcrease in the second

level of p27 compared to the first level of p27 is indicative of the chemotherapeutic
agent’s effectiveness.

23. The method of claim 21, wherein a statistically significant decrease in the second
level of p27 compared to the first level of p27 is indicative of the chemotherapeutic
agent’'s lack of effectiveness.

24, The method of claim 21, further comprising:
determining, in an isolated sample, a first level of a second surrogate endpoint
biomarker selected from the group consisting of Ki-67, p-MAPK, p-AKT and a
combination thereof;
determining, subsequent to contacting the isolated sample with the experimentally
effective amount of the chemotherapeutic agent, a second level of the second

surrogate endpoint biomarker; and
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36. The nethod of claim 31, wherein the level of the
surrogate endpoi nt biomarker is determ ned utilizing

w@pooanolebody whi ch binds the surrogate endpoi nPCT/US2007/014912

bi omar ker, 20 said nmethod further conprising:

contacting the sanple containing the surrogate

endpoi nt bi omarker with the antibody under conditions
whi ch al | ow bi ndi ng of the surrogate endpoint

bi omarker to the antibody; and quantifying the

presence of the surrogate endpoint biomarker in the
sanple. 25 37. The met hod of claim 31 wherein the

| evel of the sy oi nt_bi omar ker ed
trom ¢ nEDPETE e S ere 56 Uit eegeniin Eibpne Shrrsi pROaRS: s e
| evel ofSeRR leveleisp seopnd SRNRESYT efaeint biggiesesi n | evel , .
and pr otwhergingbe deteriminali@vat|a, stBigticallk sigrifioard diféres@rieprein the first
for pangh@eédosd Rusd &'th&s%ﬁ&id@@ﬁ@gateoéndﬁou&tb%@%rkgf is indicative of the

DANCT Calh o Ralcaokils IRl | COMPIT S1 NG

determnlng I'n an rsolat l e, the level of p27;
and3 conp&f iMeghod |9fclaip 24| W'aﬁ*e'fpz?tat'%sw@lwétsﬁﬁmr ingragss|in the second

p27 i N davel Gthersprand suTHgRte lendmniibrogkerwh@paedito thedirst level of the

det er m RagdnaNsudbgdle Enddoin® Hidhadrley i§1igHMdativeC 8Nthe chemotherapeutic

differ egﬁgntgg;fgg‘eép,egshe l evel of p27 in the subject
evel of p27 _in one or nore control sanples is

and t he

35 d%6nd| CRE mpkreg of ﬁ%i’ﬁ@f‘e"’éfﬁ' L B fatisgrally sieuficrptfigcn eaie i, the second
st age oflevsbafthecgeand sereagete rendneint biemarkerispmpared @Bt level of the
2008/ 0026dchd PéuFob s %3#0@114%:&@8 s iddwatveebhad edentneidfeutic

38 wher egggmtsligek[,f%\ﬁe&wgfespﬂ |s sel ect ed fromthe gr oup
ene expression | evel

sti
oF Gt n TP oD B i iPrat ey HES 2nc) S7ETe Suph o fpemined by
nmet hod detegpigingp Bgel ofijhéh erpduct Hf@2Bne or nore control

sarmsl es Tak enddhidadt R 29, WRDEM HEDFIreICird BNePlis ddlermined by
have parae{eﬁan.hgagvawnﬁﬁ{cs&mggéy or a stage of

pancr eati c cance of claim40, wherein

a oati ST CBAISY i R cWhREIR the | 1avel of PR isj detarmaineck utliging an
t he | eveahtitgly wiigh hindstpRd ssid pjethot furtberpampntsingo t he | evel

of p27 icBntadiag e $ERpR &Qﬁﬁ'\rn§|p27 %Hm&&ﬂbé‘dyilmdérccﬁﬁéi%ﬂs which

of the |a&KeiRdi carcinoma, or a stage
of 10 pa bQJngQﬂBEfE%}' A taﬁé subj ect. 42. The

net hod St a'ﬁfygigrtﬁeﬁeseﬂﬁeﬂf B‘%-'H" e§?'3’l"Fst ically
si A% f i Jhntmethndr e pipim 24 wHeeein| thedévebbf p2y2iE selectethdom the group
subj ect censigiAg 6Chehe ekdiessiod WRk!, Riel RR RNANe@N B RNA PR, protein

control |§,@nmoe,§°tg,§act;vm15\gatlve of the presence of
ﬁgreatl c ductal carcinomm, or a stage of pancreatic

er IWT P%i og ﬂﬁrzwng the effectives of a chemd otherapeutic agent, comprising:
determining, in an isolated sample, a first level of a surrogate endpoint biomarker

selected from the group consisting of Ki-67, p-MAPK, p-AKT and a combination
thereof;

contacting the sample with an experimentally effective amount of the
chemotherapeutic agent;

determining, subsequent to contacting the isolated sample with the experimentally
effective amount of the chemotherapeutic agent, a second leve! of the surrogate
endpoint biomarker; and .

comparing the first level of the surrogate endpoint biomarker and the second level
of the surrogate endpoint biomarker;
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15 43. The nethod of claim 38, wherein the one or nore
control sanples are obtained from subjects known to

whans/omancr eat i ¢ ductal carci noma, or a stage BET/US2007/014912

pancreatic cancer. 44. The nethod of claim 43,

wherein a statistically increase in the |evel of p27

in the subject conpared to the |level of p27 in one or
nore control sanples is indicative 20 of the |ack of
pancreati c ductal carcinoma, or a stage of pancreatic
cancer in the subject. 45. The nethod of clai m 43,
wherein a statistically signifi cant si mlarity or
decrease in eve ct ¢

o tho. Pevyal wsieierpnrien ot s Safoutaly ORI S cE AP Rk g e
i ndi cat ande sesond Hevelgr @‘s@ﬁcsé"ﬁﬁafepa'Pﬂ?P'é'aPPE‘aﬁﬁﬁ:tsal"d“’a""e of the
carci noa’&,mooferaaetﬁi:agms)éffec%nqsa,ncr eatic cancer in the

S “*%jze"t The J(pgf cm EP q'vhglfemq Qétgﬁcgﬁf SIJn%H? @Ecrease in the second

conpri sin

| evel o{ev% %ItB?TéPrkcé;'ate %’dg%n?t laorf'n?rger r.iowgare§ qgrqhe ﬁrs{ Davel of the
consi st FYipesle QdPgTt, b'ﬁmWNSa'ﬂﬂca&"%Gﬁﬁ"%é’f‘?mhetfﬁ?@ﬁ@oﬁgems
and comnpthctivegedshe | evel of the biomarker to a control
lsg\r%g]l OfThé gthp& Witjﬁ%rl WH’éréﬂng stQﬁstlca’i?lpsHmﬁc%?tQﬁ’éﬂéd'sglm thz second
si gm fi &eé %Otr\? fs&r%tﬁ&e elgig?l\%egom? Eer Tompar|e§ to tll-\r-i tfrsF ?e | of the
bi omar ké‘t‘"qgﬁteteh‘ép% pipwerkeramipdicay ‘PféNFe‘lhe‘BPth?'ﬁ%e”“" agent's lack of
bi omar keffectivenesse or nore control sanples is

| nggcat e n%ﬁhoeadma%ﬁltsh Cwﬁéﬂ&ﬁ Me o HIdNQIBnd Rlel df HedgProgate
of pancrfp%fng Igllgn grer dete in : hg%@leﬁg’f-mg gﬁ?vél of I';‘rhli}!?pro uct of the

met hod oF I'n eve bi omar
is sel e@?'&?a\eﬁa?ﬁq’ﬁﬁmmﬂﬁiup consi sting of gene
ex mse_ssiTaél nhefioa| of dizdw e, oheréiNAye frstosrel secbl/ lelvgl ciiee surrogate
pr ot ei N endiotnk MibhdrkbGY Bttermrdd WPuBR R i dy02R ek of RNA encoded by the
PCT/ USZOO EL 92 4% e nethod of claim 46, wherein

afe en pomt m
the one “0f Abre con ampl es are obtained from _
subbect Ihk methnd plotaim 61 deeeinghe develafthe sytiegatq endpoint biomarker is
car Ci normternifiedautiitisggen aiftivoqyawrdehelitdscthe surcapte ehBpoirf fhmarker,
met hod Qg,dg{emomﬁﬁerdaﬁswsm n a statistically

signifi Cﬁn actllné1 Ghe aslg'rﬁplé &o%tgﬁnaqwﬁelsur%gate entdEcﬁntblle&{%uh the

in the

N one GRUAREY deEERATGY which giowbinding; °r+a? SUFS98 SBgPoh plomarker
pr esencdo the aptibndy.@ed i ¢ ductal carcinoma, or a stage

of pancreaaitifyingeeesentedf the@usdgaje@atipoinbBiomdke imbe kathlof

cl ai’)m 48Phemﬁ1ro 'o? c|91m5§1%ﬂe§eth{ ﬁ@llévgl o?}hgr%hirég%%néndpomt biomarker is

sififarity o 5o c BOTRERE ver o
in the 8§ f‘%%fmrg 8\‘?‘;9&‘?“8&”{55“?% 9PIRREPreRYO IRE (V8 R R e

in 10 JiNA ripdugh pesteindenel ed mygtaip petyity lgvel.ndi cat i ve of

t hesd, acka REthB@BICIcRRhiING fod Beichdatic ductal carcinoma, or a stage of pancreatic

cancer, in a subject, comprising:

gk

determining, in an isolated sample, the [evel of p27; and

comparing the level of p27 to a control level of p27 in one or more control
samples;

wherein the determination of a statistically significant difference between the level
of p27 in the subject and the level of p27 in one or more control samples is
indicative of pancreatic ductal carcinoma, or a stage of pancreatic cancer in the
subject.
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carci noma, or a stage of pancreatic cancer in the
subject. 51. The nethod of claim46, wherein a

wae@sistsical |y significant simlarity or increBSBEUSW07/014912

the | evel of the biomarker in the subject conpared to
the |l evel of the biomarker in one or nore contro
sanples is indicative of the presence of pancreatic
ductal 15 carcinonm, or a stage of pancreatic cancer

in the subject. 52. The nmethod of claim46, wherein a
statistically significant decrease in the |evel of

the bi omarker in the subject conpared to the | evel of

t he bi omarker in one or nore control les is

i ndPcat Theemethod RECipiRCRE Wherpadbs lexg!id pa_ﬁ ng?'ecﬁez?rfé‘i"hg}?a?m”p
or a st ameistingfof grmn exreession leyelrievet ofiRMIAL preteis dyple@nd pratgin activity

"53. A nrtdiod of screening for pancreati ¢ duct al

cap 8' nOIi]’Hé mg‘lrv.'u:f’il ofs cla ng%g »%hepe?rp&lr %ﬂé Pmorg %Qﬁu%f fanlwﬂedsaare obtained

subject,
Sanpl 6, REUHRRRT BT B REFegla BERLETPPOIR e Sage of
group cpareregidoageenf Ki- 67, p- MAPK and a conbi nati on
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47. The method of claim 38 wherein the level of the biomarker is selected from the

group consisting of gene expression level, level of RNA, protein level, and protein

activity level.
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58. The nethod of claim53, wherein the one or nore
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54. The method of claim §3 wherein the levei of the biomarker is selected from the
group consisting of gene expression level, level of RNA, protein level, and protein
activity level. )

55. The method of claim §3, wherein the one or more control samples are obtained
from subjects known hot to have pancreatic ductal carcinoma, or a stage of
pancreatic cancer.

56. The method of claim 55, wherein a statistically significant increase in the level of

the biomarker in the subject compared to the level of the biomarker in one or more
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68. A nethod of preventing netastasis in a
post operative subject, wherein the subject has had a

w0 e®8molieon of pancreatic cancer, conprising theCHUS®ODH14912

adm nistering a 5 conpound conprising a
therapeutically effective anmount of a tocotrienol to
the subject. 69. The nmethod of claim68 wherein the
tocotrienol is selected fromthe group consisting of
gamma-tocotri enol and delta-tocotrienol. 70. A nethod

of inducing apoptosis in a cancer cell, conprising
contacting the cell 10 with a conposition conprising

a therape tlcal t t .
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angreatic ca 39
P %9 compogigon for the use in screening for pancreatic cancer in a subject,

comprising a plurality of isolated proteins which bind selectively to the protein
products of at least two unique biomarkers, wherein each unique biomarker is
selected from the group consisting of Ki-67, p-MAPK and p27.

64, A method of preventing the development of pancreatic cancer in a subject in need
thereof comprising the step of administering a compound comprising a
therapeutically effective amount of a tocotrienol to the subject.

65. The method of claim 64 wherein the tocotrienol is selected from the group
consisting of gamma-tocotrienol and delta-tocotrienol.

66. The method of claim 64 wherein the subject is selected from the group consisting
of subjects with a genetic predisposition to pancreatic cancer and subjects with

preneoplastic |esions.
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67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

The method of claim 66 wherein the preneoplastic lesions are selected from the
group cansisting of PaniN, IPMN and MCN.

A method of preventing metastasis in a postoperative subject, wherein the subject
has had a resection of pancreatic cancer, comprising the step of administering a
compound comprising a therapeutically effective amount of a tocotrienol to the
subject.

The method of claim 68 wherein the tocotrienol is selected from the group
consisting of gamma-tocotrienol and deita-tocotrienol.

A method of inducing apoptosis in a cancer cell, comprising contacting the cell
with a composition comprising a therapeutically effective amount of a tocotrienol.
The method of claim 70 wherein the tocotrienol is selected from the group
consisting of gamma-tocotrienol and delta-tocotrienol.

The method of claim 70 wherein the composition is substantially free of alpha-
tocotrienol and beta-tocotrienol.

The method of claim 70 wherein the composition is substantially free of at least
one tocotrienol selected from the group consisting of alpha-tocotrienol, beta-
tocotrienol and gamma-tocotrienol.

The method of claim 70 wherein the composition is substantially free of
tocopherols.

The method of claim 70 wherein the cancer is pancreatic ductal carcinoma, or a
stage of pancreatic cancer. '

A method of inhibiting the oncogenic PI3K-AKT signal transduction pathway in a
cancer cell, comprising contacting the cell with a composition comprising a
therapeutically effective amount of a tocotrienol.

The method of claim 76 wherein the tocotrienol is selected from the group
consisting of gamma-tocotrienol and delta-tocotrienol.

The method of claim 76 wherein the composition is substantially free of alpha-
tocotrienol and beta-tocotrienol.

The method of claim 76 wherein the composition is substantially free of at least
one tocotrienol selected from the group consisting of alpha-tocotrienol, beta-
tocotrienol and gamma-tocotrienol.

The method of claim 76 wherein the composition is substantially free of
tocopherols.

The method of claim 76 wherein the cancer is pancreatic ductal carcinoma, or a
stage of pancreatic cancer.

39



