10

20

30

Met hod For The Di agnosis O Col orectal Cancer And
Ovarian Cancer By The Measurenent O Vitamn
E- Rel ated Metabolites FIELD OF | NVENTI ON [0001 ] The

Mg 3&35 il“ é %e n{j(l)sg\r)%{ | ?ftegs hégl}cte h%ﬁ%bg% o cexo By The Measurement

respectively). TheOpYuzmimE-RelptadtNespbddisescr i bes t he

rel ati onshi p between endogenous snall 5 nol ecul es and

CRC or OC. Specifically, the present invention relates
FIRIG) OReNdEagnosi s of CRC and OC through the

measurenent of vitamn E-related netabolites. The
[OQGrl ESknpresenviendntion reﬂﬂt&ao t}‘reeh@hﬁs bhcotbragdiasd oeriamcdoeerg CRC and

denti.fi.ed sai d. net THE | NVENTI ON
OO0 B oA RGP ST LR T MR T e Eenons small
mdmhleg R/NCYC loﬂothspd&ﬁ'fcbm st} REVRERIH 18laled to the diagnosis of CRC
a&&rom mately ten percent of the wor|ld' s total cancer
an

taongiethp pleasurggeent of \thargmh@-'rq{@ed,@ptpbqimsd dhe present invention also
oSt BAnSksd ous public health

relg‘?%dz%h?%au. ri ﬁ%‘g%ﬁggﬁgbns t(?]dat wll mnimze the

act of this disease. The chance of surviving CRCis

ROYNLLORTEE INYENEOSt age  of the disease at

d| agno as shown in Table 1
(00024 oyo;qm}\£iarpqeéysﬁlﬁth\y@ﬁ@&tﬁ@@mon malignancy in the world, and represents
[ Bde§1 DM fo thé Id-wid

b SERLIBRgE(LE0L MG RIGSL Bl GONRRLT PP 0 ing i
pomlatslmr GRCabpredeons asxmomy pablict Healtheprpllem egpiiringagwachops that will

d
i PR B P s B M S DL A MEEE b B G e s
of gleeliidegde at fiagho9i8 Yasshane 'm TubleSt, %ear/wmummnaa{:c vdnes-
tredl % no§e51 ?r | X -Dl-'l Iges i . gtFet ea)rlllerr-(t_l)l-}l%e %Flg{}s?ai&gé%aﬁrélhe likelihood

of BECAHS BorQfxalnpR, @ik eClisMBRRSS/, hanSeIbfH- Gat sdr%eﬂtmﬁﬁlagnosed late
ear|y on. [0003] Currently, the risk factors f

in thedlisge timefame Mawies t stesg D) whlfealb%re 15 GEGH1EE i P T 'i1°§l€’ S-year
su%@vaf @fﬁérpéne?gnggé?l%ﬂ{- Ak £ s@atge ﬁ@vﬁleﬁa@cﬁ'@ g&t éﬁiiehé Q.%@ldf é?éaﬂy benefit
di sease. |'amrat ory bowel di sease and faml
froad@mfarﬁategtw tpoatym%ths ef(f@AFt)nefssmf sergisel traatment eagky ogt | | |
only account for a very small proportion of overall

[O(ﬁﬁﬁzduﬂgﬁt ﬁl‘é?rs EL.b £ ape fﬁ@ﬁdt@eil%hégrﬁf)&p Gf Fact, Efosw WRkific risk

as” m gr ant | es, suggest hat envi r onnent al
fadters pthesthpl duyt iawc btes esuabldsﬂ@bm é‘teeiuse@leo iflamamtarn be vl disease and
DS nd t.hel n
famﬁ‘1afe%ile§(’glr*g ?guas C;ﬂl)ﬁ)o? L C{eatsc?]ngkh g@t%ﬁ@gﬁg%c;m%z[%{%Tew small
prépoaical df ,ové}51l Cﬁmhc:ltimaa Hlﬁ%c@hd @Rﬁl mﬁ’s&soearas webras hugdant studies,

a Ia e i mpac of di. ronnen
g PEGR e oRmerE 6 pOPBGY O it fisin el B outsase Hirs amone
miBRails 260 MM AcsdhdaaRlc] I%Vr@;ﬁ&bﬂga&a ttBost Of thhSat a6 @itry 12, 3]. Overall,
the fecal occult blood test (F Ti whi ch i s based on
fewgrdhansislingt ¢ b cassatre damidiel susgpsting plasgedmpai @f digh environment, and
kIR 6 B D6 RN AL T 1 the stool using cheni cal or
I mmunol ogi cal” assays; and 2) invasive methods that

i dentify gross 30 abnormalities. The FOBT is th
[0QR4d d 6p PiostcFopwn quger spisPMERES B ERGWSI W & facal P%ﬂé Plood test

(Féﬁ'ﬂ WhiChtIS bzgsga oh (g aQseaFrQﬁbzq ﬁ'ﬁ?(:dlnl‘,éf@wﬁpﬁlée Ina @k t@%e IbE detected

nogl obi n. However, the sensitivity o f he test
in thq ISSPOhwrgnhpmwrynﬁmlomcwrﬁsmz@% %)etnsame\metﬂ}odﬁ @hat identify gross

abx%%%%ﬂ@%é’iéla&dlf@?f % tBQ %ogt%hestpxhc% tegptgseaal'olr CR%‘,j grpcﬂqgglv%rhdcrude test
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[ 0005] Methods for identifying gross abnormalities can
i ncl ude fl exi bl e signmoi doscopy and 5 col onoscopy, as
wel | as doubl e-contrast barium enenma and virtua

col onoscopy. Col onoscopy is the next test for
patients with a positive FOBT, and, with an 80% fal se

ositive rate, inposes  unnecessary hazards and rjsks
for thopegoridgsgdike gﬁﬂygy obemerdgibomeglehin Havwsvern ks é%’é&}“’}%‘)f the test is

only%ﬁgx%&lxxmaggw b 256 e fgl}g r B80Sl 88518 BUAAGE: ol

ncre s over the age of 50
adertomnse and GRES blegd (A1, CRC or prior adenomatous polyps, or
ot her predi sp05| ng di seases such as 10 inflamatory

[00(%3 \ﬁﬁe ho 8?% Aden S Th e [eSss aﬁno%aﬁt\@s gg{]ﬁau&eb@%}ﬂﬁg L &H%opy and

one 1n average-ri atlons
coldh@ﬂ:@ﬁﬁss weld aﬂ@mﬁ&-d@mrmbdrﬁ:kn drgmp aild vxttow@vlenqscopy Colonoscopy is

o SR Har FOREY or e e BT oty Ao e R BRTRYS i thposes
mms‘eéps%gt 196ard G RS ©% lhfde hinghe lof IndBhduaROCHbehsedpy ionsesllyahe

given length of tinme [4]. [0006 Altho]g1 col nosc h
Prefﬁlsedsmf‘«‘#lpd O SCTERNHNEAPTISY F@éitmq*%ﬁse Fiek iphdile avep e gRS ahpleho

havg al hg R prEUg g&%@maiotus g@lgpsnbﬁﬁhe%? BhodifsdiRaks E.lch as
I'n d| arret ions wi th col onoscopy can
mﬁammhmd,ebmt fliszasg. Témre mmdene@bat Sﬁfégfpﬂg upingroplonoscopy alone in

aved eg r@& agf)@lsrr%a%cte%] ﬁc er&a éun glo tﬁ f:g 1o fe%@r] sigmotdoscopy and

mteﬁﬁﬁdcd%mm:lﬁs c@sHsiny cﬁmbiriatidns(w &eebmrtecémmaes can reduce the expected

enorrha t ween one and.,thre s out of
CREgatgply W§§F§Slb‘8§‘l¥l'd“31§ OXeT LS fengfh oteflﬁ‘g‘e #ocedur e [3].

O her di sadvant ages such as the | ack of trained
[oooﬂrﬁmmﬁgh colb@ist@itis dlillagosthmiaid tesa fist tR0prisende ar obsenasidf polyps and
ik

I t. th I ti
CRERESE B A RG" Kot T ot SERBLIIh PP R ST SHOLekBs een
incl:AP b&f&ﬁtmnl\’%ﬂmﬁl@g ?é%lbl?at&gg&pr&s%nt Laytitiasd enddefeedon]6].

%‘rom beni gn adenonmas, of ich only a smal ] nunmber
Appiokimagaleeneda $09 pau@twffﬁrméﬁ)@yon@% s iR 400P fEpenpRtie
herR Sl 0fle 04 B dr SAAN I LRUERORITBR1 0 OIABDEINGR 23R e

years, detection of adenomnas
proa&du@es[?:] tmberghaaéthagpﬁcqugh at tholackef trained personnel, patient discomfort, and

[ si
hlgg ﬁ? @Egﬁ% Hliev%?ﬂg CPlogﬁ%) )ngy\%&l‘n %E&E‘gﬁé 1?8216 yﬁg %cargélmg method
for[ilgﬁl g%ﬁ&r’alqihdpylca:g-f'ﬁ qsf:dfl‘ab[le?) I\/[gﬁ_t%ﬁc?r}adiélﬁmﬁlstaefﬂlm@m to develop from
onogr a onogr a r virt 0].0NQsSC
berne e B OO G TSR LD I AL TSI (A g CHven tha the
tlmE 1‘?‘55 foPhdalletaSPRA IS prvéit Yok Ober o iBéd 0B it ﬁv@tﬁ téh¥@ars, the detection

rformance characteristics of the assay rangw d
of stateesrmeBs9Aa el T BN CPIOYISCoRRET RRRFHY Fgauire 2 gross

epar at ion
o RERRRL Rk b A5 At eA e b gemlenly P
analysis. Oher limtations of CIC include hig
[0007] Sempusiizedvimmogmihngeloneenby I(QTS?) ppvirtug Cﬂléf"ésé?pr {s&trecent
2] 1V &n fRd
norf: fjnsr[ug Eehni ag‘%ﬁﬁﬁ%ﬁlg (J{eggfé)ﬁn%\ﬁ? Cos&ﬁ[m @lﬁﬁﬁﬂmtal SnWt o
pexﬁdmn@e:kmamenmcs afiile pshafraigng tefweaeh 89%winé 8@%&1@801 1city), due

sever.al. new  screenin
Pi‘lgﬁf gﬁﬁtegﬁ%q?%‘f% Flemr e e Palierh PR %?/nea%g %r geug&l%ﬁ%gﬁwm
us@l f8r thy RhSads. §Dthe5hﬁi€£ﬁhcbﬁﬁﬁdT€3ﬁﬂl}tE higghefell s¢-posittheneddings, inability to
nmut ati ons known to occur in the adenoma-to-carcinoma
sequence, or in famlial CRC. Commonly screened gene
mut ati ons i nclude KRAS, TPS3, APC, as well as assays

for mcrosatellite instability and hyper et hyl at ed
DNA. Table 2, reproduced -2-
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fromDavies et at [7], conpares current screening

met hods for CRC. [0009] Al of the nethods descri bed

above are typically only capable of detecting CRC

after the io formation of an adenomm, and are

generally not ideally suited for large-scale

popul ati on screeni ng. None of the_ above tests provide
detegt fgaa PRAY 1O 62PaSIbEle SFraRHE POIYPE IRBRET Y558 Fipdatgye radiation doses,
and@&gﬂglve pronoting environment. Neither do any of the

above tests provide a quantitative assessnment of the

effect of CRC on normal human bi ochem stry and rel at ed

[000%¢ &Y wthadyanpesin our yydsrsinsding of Binodecslas pathalegyiod GRC, peveral new
screéﬁﬁghgthbw#%%ﬁﬂ%ﬁg St Qﬁﬁlas%}ﬁﬁafe b v%%ﬁfef@iqh CTh%Care typically

V|e outl5ined t
PCH-batdin@sysakedan ided8fy mgaticme kivgven toestur ﬁzothe aRgpmao- carcmorna

seql;?g‘l??l_; SFV:\B%@F@%% élﬁ?x %}Et?llgr\élg Fﬁrégnﬁig %t&%ﬁ’)g D& rIfH&)e g;u.? )TP53 APC,
as Wl AF BisgRduSmiciis@E Bt h aibing agd hypeandtidaitd DNA. Table Dirgdroduced

sensitivity, specificity, positi ictive value,
from Rgvigegfal IAh<opmpaas %‘%'TG%SCWSP‘BE}“E"@ @5?3% o teach; and

7) easy to maintain quality control. [0010] A
[0065] 20 N@thd SeBosAesRBS@fboB aRlidalliohigcalabk ofdetecting CRC affer the
metabolites in serumfulfills the above 20 criter
formagiogof an #lspene. 2pd arg gepgydlyaep sl SBFG%%E latgeisrR)e g‘ﬁ’é‘iﬁ“?? c
scre@ﬁitn@ BedeL? ﬁle aﬁoJe%s’?st ﬁrﬁﬁhé’ a ﬁﬂldﬁﬁlaﬁve z%EE?.sxﬁ&ﬁ bf £EREGIkMOe or

assay. be mnimally invasive and
negmwl pﬂolb@mgrmvmnen‘e sttherdlp sanefthaabyve sty @@éﬂd@ lagigantigtive

asse%?mo h@ ﬁ’x Gt n.f &KC O]; é'ltoﬂé%.l %un%] Ehe{'rhsq FE@ ed fth &ates.

Ai-Cat™ §s<4y curren ni ca ‘
Wheﬁhemeabmcshadad mtscmy rdsal dhvisi gle dmgrmsub d;beurewﬁnesp@radid @RC remains

to b%é%ﬁ?ﬁ@?ggﬁe et\?(gﬁ] BWLH%{ t!hifﬁat eé‘rolt;ﬁ? ezﬂtséfggngtg} tPstgw LAV tfollows

1) 1ﬁé¥peﬁ'§n&h ﬁ)\’suﬁfﬂ@ kS fopa! gqmﬁehva&@e pte fa‘pas"sentmd whﬂle&bmﬁ;si)
t est wou el i m nat ed.

unambéﬁmw@fegprﬁtﬁtmmfﬂ%u%ﬁhm% high 8%5@15’1"63’ ﬁP?ﬂﬁ%‘g R.?ﬁltlve predictive
vah?eS %&gﬁ%?ﬁ\te édlé;f%@valgé)e§ to 10fch Bn@RCeRy RIMEhAR bty control.

ory ~envi ronment , t he phy5|olog|cal burden of
or a conbi nati on of t hese characteristics ul.d bo
[OOE)@ A diageostir gsspbrsed o wmalk molesiles,on Meibelisat inge ls the above

critbisd s dRE Eﬁl@ﬁt'og Rssa n%'l%p&ﬂiee@ftdgﬁseﬁng sﬁe&ﬁ@&e@&ﬁit&ﬁ?@!a‘tﬁﬁly simple

measure t hese kers woul d be 30 wi dely accepte
andypsteffeciirerper asaypGhertestvord bminimallyirsiye avd Wpwldbe jpdicative of
. lnvasive a £
dlsfr-ars]%s bus reg H%sssﬁég%gg%gﬂlai% ’1{1‘31% lagré glztgg rgﬁﬁg?ﬁﬂé 4 Qfni@ assay
codi;ﬁ&hlretwmg;uhem cfitichlrchemnitrh labatatoonhand wire wcold\be nbmrma[ally

screeni net hod ar,i,an Cancer
scchEkls A SRR, gi0 talig BT e Rere s Fordédpi. the
reqRR&Hent ﬁﬁ‘hiqﬁﬁi teihddRtsoMepto péiohf) Bndigira 3RSed fwolldadeietifhinated.
cancer wi I'l 'be diagnosed this year, with 16,210 5

a icted . in the United. Stat

(O0G o RGPS SRkt e o QLT fhtermephef CRC
preR@kd, 9Pk dR@S oRBERESH 1%8@&?1 bhdircafehtVoRRd er@:‘éﬁagﬂ:aﬂﬁ!&fen of CRC,

prognosi s § year survival of ar ound 25 309% [10].
or apantinpticn R ths@rcé@m—tﬁ@stm pewld e extramsily brpafigiain thy megpgement of
CRbrl‘YsQl %@vénﬁgn GRARERALACR t&%ﬁ desPnBRRYRlasBE hh\éké:bxo arkers would be

I on,” transvagi na ?trasonograp y andnserum

wncemezsem@idsfuh@wmatpor{u{h}mn Fhie wehidibs aoyinally iityagve and could possibly

screening procedure for ovarian cancer is currently of

unknown benefit, 10 as there is a | ack of evidence

that the screen reduces nortality rates, and it is

under scrutiny for the risks-associated with fal se

positive results [8, 11]. According to the Anmerican
Cancer
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Soci ety CAl 25 neasurenent and transvagi na

ul trasonography are not reliable screening or

di agnostic tests for ovarian cancer, and that the only

current nethod available to make a definite diagnosis

is surgically (hqp://ww. cancer.org). t 5 [0013]

CA125, cancer antigen-125 . is a high nol ecul ar wei ght
be upddp FopHerAB VIR Sv%em’éult% togliscase PEPRIOEEFOTR i &F in

comﬁi‘ﬁ@ﬁénavoltl{:%&%ﬁu&ﬁi dRechifg GR ed to normal cells [9].
test result tha i gher than 30- 35U/ is

|ca accepted as belng at an el evated | evel {%J.
[00112 @rV qmafga@cerb%@ﬁ figih iqadipg cayse of ¢apces eailbineng wgngnH@]. It has been

estifiREd i dher LR el dadod oRBhSRELL % ot 1‘b¥ d%% o%&ﬁhgﬁkarz&th 16,210

screen 1or ovari an cancer due
deathdpredibied itsthe Undef $tates ﬂbmt[&l e(dvzﬁéh cﬂﬁ¢r ivipigalhynos ld:&lﬁié’dflmtll

at rou broad r.anges in .t
the EenidPhsrac ety oE] LT ARt Lo PO R REPHr Ry b OB RAGRd 25
309hPRKI Mhe Mﬁf@ﬁegcﬁdehhag BRICERIQIYr WaR& daBodr hﬁoﬁé\khe%mbﬂﬁﬁon of
onlg returns a true positive result f é ii
bimanpabesivie ﬁanﬁaﬁwr@ww @F%@@Oﬂlﬁ%@?‘gﬁﬂgﬂ PEgsprements
[9]- 8@1@%,%1?% Gt A %éreenlldé pr@d'égulje Yor ovarian cancer is currenﬂg of unknown benefit,

ttp: ory2.71 hu. edu). Endonetriosis en
as ﬂwmaéwk@ﬁ svlé¢ncp glat/ihe sqrednl redrves metjalial wieasad 1ta~°n‘é¥1dé‘i/%"ﬁmﬂy for

M

Socl¥at Came mkz{sﬁﬂembnﬁaﬁd ahnsviegihdl hitsswebsplyers telrdgblelsaeening or

dla@\?%ﬂ‘iztgsﬁsl Hgafg‘ﬂg gaﬂ?ff‘ér;g‘}déb%}ﬁ]fe nfeurr%lﬁ lg}gtg T an'ill%le tg%ak;: Qliefinite
diaghdfs Reatdidty ereRwweidtegdgyat ed CA125 levels are

actually found to have ovarlan cancer, and about 20%
ovari an cance

(00 Q]&é}?@dca@gﬁr agtggqne]\?g i }gcuIa}: \%gllgﬁt rgt(l:ctiﬁ'l E‘llag Ras geenefound tobe

ele»(awdtlﬂ n{oétva%ﬁi dAhébr BelBQY éafﬁpurém byl e£lBYSlrA Call 2y @Q7&dlt that
0014] The identification of hi

i habeactihari 10 aabigdn b Rieacsi 8 b BEAEY RS HARLS) Thgre have
beeE gu e tl&q gﬁbﬂsﬂﬁ%ﬁ*{e %é&ra\xg%gﬂtb & 28 bfeRifRitY of the CA125 screen for

C|a as t e non-invasive and .
ovagieu bahcer-diie po&s diffegenbthrasbadds toalefimilevaied |G1f’d2§1 vauyAg sizes of patient

groaﬁlilststc %?dt dn L tc%/ lia%%egl% T?‘FE?% ead-ﬁ reh&fm %qa(?'re FS]IC g%?ndrgi? %Hcf)t?g:/ Johns

Hopmwsalsmv&sxmthmgydvebﬁteaheém Ei'jtea@ntysrstutda @ trug poritive| result for

oveBRbGHICHIRFoUBh e 088 hEAToRD i Tt 1P aee T IR

(httB: lﬂﬁﬁﬂmﬁ@ﬂv* 100 cdde BhiidivdtAgkis, BEti@abelatibecysRy ﬂeﬁﬁ«smﬂﬁkﬁmaﬁq( disease
osi ng CRC and OC conpri si ng the st eps, of:

I n
and; gyer m%ﬁtrﬁ@mwﬂ@ém@w&wg biser Terited i BEREATheeri lyvels of
ca9h$ ggz.t | I?EII o Fonaisiﬂi)ﬁ]xté Qﬁﬁéa?th%%b@i’té’étﬁ& that @Ai[ﬁ ik bt Mfeffective

uni net a Ites 1nto a g resol uti on nmass
gers b sdreepimgtent forfomria@wamqgt eThey r@@ﬂﬁhaé enly Thai 3 fout ¢h 0B Realthy

wmg%értcl: lgfi eR:QrateRt? g velé\@%%ctgﬁﬁgfgmthg c‘vgru\@ancer, and abci}]lt 20% of

I'ng, ylng an quantl yi ng data for
ovdiah aekd dl@psﬁﬁﬂﬁémmt@llﬂ abalrieseted A4 AP Bveldent i fyi ng

ua tlfyln cO identifying and
(hﬂar}é{ﬁ&’ A 395’%55%? ?Q?}Hsfeﬂ‘é"%%@&%&t}% Mk or r espondi ng
data froma control sanple; identifying one or nore
[oon®] ARolédtigisatddnaf hifhiyf s@éclﬁﬁﬁwﬂ &ﬁﬂxtﬁetdvmgantdaﬁccnbmnnﬂders in human

nunber of netabolite S, needed for
sertr 6P WORSEGT TR PPISTE R P Qo Bt ippgive and could

present invention there is provided a process for

-4
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15 devel oping a netabolite biomarker test to di agnose

a health state of an organi sm conprising: obtaining

bi ol ogi cal sanples fromorganisns froma plurality of

health states; introducing said biological sanples

into a high resolution/accurate mass mass spectroneter

to obtain identifying and_ quantifying.data pn t%e . .
possihby Beed tosgoniign gl vidia! swesRiiBliHe dispas BRTCalor LRpPagtipp i,

' t h besis kiRmafl) folBivel did | labbplR@ bR e
com BN Hfno B PR s L el I Bl S e e
genc24] pepilatofn. bi omar kers necessary to differentiate said

health states using nultivariate statistics;

f <k A ' rkers using an i ndependent M5
e

Creating a targeted high throughput
8bn HRR iDpRYREKLHSthod for identifyin
o0 A0 s A SR PR o deniing

urt her ) .
metgtoliecharkers fofusd inaliggnesingERE andkR€icomptivieg e pepsfoipfrgdering

thod fo i denti fyi.ng col or = if:
A L L T L
uni‘fén}iﬁéit rﬁ&ﬂ\?ﬂ/ﬁ@asﬁﬁt_@ BhizhResolioh nﬁfssz@mmm forrexanple, a Fourier
colorectal /ovarian cancer, said s cont ai ning.a.
Traysfermelon Cyclgron Resgeics M@%@%ﬁ?ﬁ?@‘gﬁ Binieridetigpe and
nsf ( SQRBBES oMasBid A S Rbstfying data;
qu#ﬁg$%%f?&gkﬁg?wgﬁghﬁﬁéﬁf??@in andoquan}ffg?n% data for
contriagngrth ideotifyirgsind qrastifiingylase fromthesample srithggyrepponding data from a
| dentifying.and guantifyi at & i sBEctind She minimal
confrySHPIy (REG o i o8, Bl GRED A et mivimel
nungi2¥ bEspabditagadiat acdded for aptoaltdiagnosianpl e; i denti fying
one or nore 30 netabolites that differ; wherein the
tabal ites ar | ect 3 iaSdrddagk 0f
[00-'11@ Iﬁ@%%]belr F?e%ﬂeng%g og%eﬁgerser[tg@ebﬁ@ tﬁe‘%? ao i(gkgsasir?]o%h in
deviping adnetaioliferiagnaidrsesoto diembscat hiewlghsstate hsanawgansfrO@IRisng:

I.n, a further enbodi ment .of the present..inventio g :
obiAiging P T SO m G e GG ST ol sod
bioﬁg&@%ﬁ@&@ Grith b GigHRésBlBbH/EociRitdRES e gpeitDRE: tdubtat Bostifying

of: introducing a 5 sanple from.a patient diagn Sﬁd
and fueptify e dpleon i raetaltaligs cenpinet witin e Rologral sy iiichd
mefbQiH @b dider@f s NS EET N dein @D 1R R BPhdakR State &) i @nAfyin@Uhd Minimal

ransform lon Cycldtron Resonance Mass  Spectroneter,
set pFFMBrkeshecsssinnty difkaentiafosiddealfostajeramsinempltgiats satfiss
t.he. abolites: creati X | ted hish
con G b RS P R g A S RERE Ao EEkg o orered b
throudBpdt shethaicfondhe measunddhy ofithe biatnarkefsridamtifitrberd apfied. wi t h
correspondi ng data froma control sanple; identifying

or re to.netaholites t.hat.differ:. '
r00f 2 i e R R GRS B mdOREA febhdery
ide%t;{yﬁ@@oidr?ﬁal w&ricbr—dgeﬁﬁc ﬁ:!etalaflnxmakgs mlimmesmgrmemz efl iizgcéducing a
tons of, or substanti equi val ent t .
sarmple roBgpA A Slagrored vAE olo s OB SusT: soBigmp pgnidiry o

plupdfty 233 denBRed MiddolitdMto 2 ¥3ridt89dnstont I6MeydidarolBeblnance Mass
fragment patterns shown in any one of Fi 1gur es 1%ﬁ' .0 21 .
Sp@tro;rxeteagﬁ?gﬂ‘ﬁ)s obfpiningrfepafiingandiaupEiying daifos deaedy Etef’r?éeaﬁ"g a
. i . . fino d
e, B SORE i T BB e et R, B IRy nk R apifing dea
frotrhtbe pmgdewith corvespendom datadran a songrobsanttde] identilringege pomore
i dentifyj ovarian, cancel,: By '
el B A B PRI DRS TR B o Kot
pati ent di agnosed for col orectal/ovarian cancer, said
sanple containing a plurality
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of unidentified netabolites into a Fourier Transform
lon Cyclotron Resonance Mass 20 Spectroneter (FTMS);
obtai ning identifying and quantifying data for the
netabolites; creating a database of said identifying
and quantifying data; conparing the identifying and
quantifying data fromthe sanple with correspondi ng
metalotdites ohe onmared Hermuitabolitep bwwniin dable Byarfigemends grdepyatives
tabolites that differ; wherein the netabolites are
el ected fromthe group consisting of netabolites
with accurate neutral masses neasured in Daltons of,
[00 1 g; rn alﬂnﬂteaemb@imym @fjthie pedsem inventjon2Berd @roadyd a mi®dden 3,

e el S S e R R B o
sampn@ﬁérﬁ BRatEHR BEndsed Rt caorectalfovhiigitaasr, kaidisamf conaining a

N TN R AT AT N S
Specﬂ'gﬁlbt@P{Fﬂiﬂgmgihﬁ 1&9@@% ahfq@me ﬂtl fﬁﬁhé mefabdlhi&:; creating a

I nvention theré is prOVI ed a

datauawafaammﬁﬁmgzandméﬂab éata,éomwh%léﬁfé@'é@mﬂ%ﬁwfﬁ‘&g data

iste
o4 P YRR B 20 1 o SOARTORAR A o e
metabbi@tePtharsdfitr; wmremtth«xnethuswntes aressebctod( fradmdhegropoaxisting of

cancer - speci nmet abol i c cte
metep Bgp it RIS e JHOTTEL T O S Sty ifveent o,
446 5816t 140 35698893008 AU SLh, 16w 13wl | 163 3B4@Q1538.6259, 592.4711, and

“subst antially equi val ent to, 446. 3406, 4 é 356%@ 21
594.4%0. @ 28, el Hpspmerigptigashowadaanyng of Eigures bhig 21 or

fragx?%ﬁs & (%:}w tm%égf}' ﬁﬁ%éieafngftl{qu?ﬁﬁﬂél SuBRberd@ HieMdblity frafkers needed
ere a + - ference would indicate
for dptimabkdiagnosiet abol i t e. [0022] In yet a further
enbodi ment of the present invention there is provided
G f Bk hethoR Fdser
10013 e R AR, e ks PR P e
1denmfym’(g mmmcatsgeMctabolmkWémg ithe stoas elp Artregiucing a

o RSN SO B SR g4, 0By 00808 ot

of ulféent#iéd mctadblitet mtdbOHoBE Transfomt e Gyﬂotvﬁi R@omragmm

Speq&?gg‘&geré El‘fs‘wg),mg@h%ggiﬂ%/rw&gg %{é]raglla 8%@ ]for(ﬁh nyet?orohtes creating a

databdst bP&did %@P@@in qfati dafae&ﬁﬁ;tarmglmnaenﬁfymgtm Qudnsifying data
provi ded a orectal /fovarian cancer-specific

fronnie syople mﬁap«ws&c@%@%@m A EARtEG sarppt 6&%”8@&% UWE PHTOET

e 6 el ST Bt UM o e

metﬁbﬁ!bé 480 5caCR8 Hﬁﬂﬁsmaﬁ%tm@@d (3248 0% or sy@mwbr) e%ﬁﬂent to,

e GRSl g DSt ety

59414851 arldBe DCRASMEB B et palcatsghdwal inainy ommrf Faagurc:sdﬂ ¢@21 or

at risk of deelo CRC o .conpri.sing the.. steps
fraggients 98 PRBHIITRIISTS ﬁ‘ﬂf? wleed %gﬁ?‘ama‘g%""é%ﬁ'{ Ottt HhoPRets necced
for SRS BGEndRls. absence of one or nore 20 netabolic

mar kers sel ected fromthe group consisting of

net abol i tes |ISt$d in Table 3, or fra

(00740 1. ot wabadhueel of he esat Hvantisivehess s @i@ﬁ& cpyeegppecific
met@¥fic HarllR 58e@d $éth theMRdtAdAtek fisted in Table 3 or fragments or derivatives

thereof.

there
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markers indicates the presence of CRC or OC [0025] In
a further enbodinent of this aspect of the invention
there is provided a nethod for diagnosing a patient
for the presence of a colorectal or ovarian cancer
conprising the steps of: 25 screening a sanple from
said patient for the presence or absence of one or

[002b Ireongretmbbditrient aftdquesentgateationsdiert icprotides aff RGP C cancer-specific

RS S TRLTEE bR i O BAHELH Bl e
mas adp€Bin DHHOns3 68,6r subednz 2quiddént 85 646.340684488463, 450.3726,
538. 4259, 592.4711, and 594.4851; wh in_the absence .
464.3522% 16 1561 IS0, 38 AR i SRR troppplsrdlsrivative
therd PRI SSOIS B Bi feRac Olvo W indleate AR ne Infetabofiter t her
enbodi nent of the present invention there is provided

a method for diagnosing the presence or abzgnce of
[0022Rb! wsit 2 Brrthererabadient of ihp Bresenb IVERoR S 1§ PR, _ gast at us,
colof YL aR GancPRiRERE R BolR] MARrSARBRELHEH AP Galptoh@sing of

subj ect, analyzing said blood sanple tg obtain .
metshodires wfithian geatatanautralodse owhweeddn Daliens @L.for syhstapiéally cgijpplent to,

ri 0 c i *h Y, I
a6 30 a8 S DG A YO B s 105 S A, and
5044891 2RAR: LB 0ES/REGagntnBpaBi8rS shovb38 anP&®, of Fidres 13 10 21a0rd
594. 4851 or. nol ecul es havi ng nasses substantially
fragmentgior g5 veREs dherspht ecul es or fragnments of derivatives
thereof; conparing the quantifying data obtai ned on
[00SAIIA yet @G bRBodiMemailf thetpestnt SnMajibmt thent fsprojideadtd f yi ng

data obtai ned from sai | ecul e rLam | urali. 0
coim@l@war@aﬁﬁ%@r-ﬁwgfcH%ﬁ\%qggwﬁiﬁiﬁs%f{efi %OH‘Sthfa (.4 %%HF%IEI{H 5
methSRsAvit] Hhalkbdid S EREIRied HonRe BOgRLIRIRLSRICISHARH,

usi ng said conparison to deternne thepsrobabll é¥ d
C28HHBO4t HRSHNY, C8IHRQS CREHTERG BR8P 9 aH SV, Eé G40 an
0344?%'Q The present invention also discloses the

ifdentification of vitamn E-like netabolites that are

differentially expressed in the serumof CRC and, .
[0022-Ip edithiey especitof dhetinveptonsiere frepipYifsd 2 Pefhed for diagaggine a patient for

different| | ' REiof Ot ofBGsing the
the e B4 btrp AR Pl Vinddh ok ASCE dfori RECK Llof Ol
stepsofeicening a sansgde tromtseisitpatiche fo torreesenssion gbsgpred)s pRargg|more

suhset of t ites selected fr . qr .
el o fis iR o 5 B ER e ST P10 i Tote 3 o
fragrfenl GUIBHGResAREPGHRITER @ difeerence irfihengityes emce nufre af s@i@Enetabolic
or OC-pronpting or inhibiéing environnent. [0029] In
magkgestipdivates ioREYrRsR OffRG Ahr esent i nvention, a serum
test, devel oped using an optimal 20 subset of
[000%f RRGithe embedigehesd tHik et bethg inemianhat & frogdedfa method for
~vitamn E-l1ike metabolites ca? be .used to di%%?oEet £
diagipsingrRE2ten faribeshrateace of SsPlorasl oy QYATIRTHENES FRpprige the steps of:
seridnfrild Bleq{on@sa@@%ehﬁ:m for Mk PRBRREEr Wsdride GRSne of hdad M&Molic
may 1 ncl ude chenot herapy, surgery, radiation therapy,
matkiers selgited fromithy grpyp capsisongemetgtohzeith an asrytategreutral mass of, or
enbodi nent .of t I { RV AR, t
sot B0y TR 2 e RART R S TR 4R SR UL DO 4es 540,
5354159¢C$ BT 1 Qimd 5hE 48510 uheredinké sitsenvg obbnewir tngomé of sEidmdtabolic
tabolites, can be ed to | ongi tudinal ly nonitor
mapgeEs | ‘%%WB@SG&F%"‘%@ PERE on a CRC therapy to
determ ne the



10

15

20

25

appropriate dose or a specific therapy for the
patient. [0031 ] The present invention also discloses
the identification of gamma-tocopherol/tocotrieno
netabolites in which the aromatic ring structure has
been reduced that are differentially -8 expressed in
the serumof CRC- and OC-positive patients versus
(0026 &ed funfrercmibodiolest of Thepresenf ingnsian thafe 1aRgrideds pRod for
di.scl osed are eC|f
disgoi bR Prernae Pt LR 35 O A ot Alowh Bcase status,
compaaﬂg%tammbm éahmcrm sdidiest smtabmialymag sigh blebd egmple to

t here exists - OC8H17.
obts g i oo I ORy R B R R A AR G S s mified
by thé e ﬂ?f%@ué@ FdBes L3R, 44883583 @S6P126, msqes'ﬂzap%éabsn 468. 3840

oses the i1dentification of alpha t ocopher ol
538, 4@&9 FODHTHgand 14485 heemdieelestering Brpsys wpppuallx aayahoghese

mole@ﬁt}ﬁof g[iggmgx%scl:%f d%gv?ttv'eél &e{%@f F a§1ng AlepentifEAd 841Y obtained on said

Fer en ssions discl osed are
mole&N@GH ki€ tesOsubBE. wiltDadfifying datafobtatrhé fromshid ARaiesHies §pmian e

resent invention there is VI f
e NG AT AP Th MO Py s B A2k L of CRC o
0OC- &gﬁﬁfe'hhmaﬁ@ﬂﬁcﬁm 5;399@! i d@phrisoh & dumymienisr prebabdity that the test
tainin sanpl e fromsaid test subject;
subjeahiaICSRﬁ/ﬁg pesifive ¢1088¥V6anpl e to obtain quantifying
data on all, or a subset of, tocopherols,

[oozzgﬁ%t ﬂrés@ﬁ‘tth?enné’ﬂ Lighdisc1bees Bk @deﬁdﬁd%iﬁbxﬁbﬂbhﬂatrmsl%-d!ke metabolites that
bolic derivatives of said netabolite classes

are diffmpraiellngpraseed dherseroy o Rfaraad OGrRASHG PEHF™ JRES healthy
ton¥ifid ko lCHCCARINGE. dat a
contis tgﬁ§é§%¥$%%? gﬁgﬁg?$§F§H§% g 5Iu?allty of 15 CRC
or OC- negati ve humans; and using said coqgarlson to

[002G}ehm1n1emé0¢lhﬂentmf6m¢$mtwvepﬁ%Ra asE e Aol Jape LRt
subsgtSPg Jbofnteé) @#e%té&%o@ﬁlg gmﬁp chQ:%ﬁﬁé of Vitarhidf BN Betabolites, can be

invention there is provided,
usedao deipizd CREYOC qlmsencm arithegpresencemt 6 SRS 91 Q4-Prompting or inhibiting
subject is at risk of devel oping OC or CRC conpri sing:

e““HEF%P fing a bl ood sanple froma CRC or OC asynptonatic

subj ect; analyzing said blood sanple 20 to obtain
[0029V &driofhet é‘rgbddl&he‘m Oﬁtha Iptqserm invantiubhs serurg fest, ﬂ@@mp@v%qgsan optimal

tocotrienols, bolic deri e
subshR Ao efss Bl B aosficnt it O s Bl Befpboiics, can'b
usedBlidighed tCRe hgalthf&ﬁtéﬁbﬁlhlﬁﬁg frdS\n St eﬂfetteﬁ treanubptexfa pwﬁlnh

ref erence data obtai ned frqg% anal si.s of

diagppssd avithGR G f Tregtpment ey inpludes gxy, fadiafiop therapy,

: el brlothefl€t €r M ne the probablllty that the test
mm&%%ﬁegt ?sraterlsk of devel oping OC or CRC. 25 [0036]
In a further enbodi nent of the resent .inve

(00303 T iheq e e Eherorsert T ABHHG F AGOT TSGR Wien optmal
sub{ Egipxg&gaoth?es Qeiti&d AEM ’thegé?&fﬂ &)ﬁ&lstm‘érof Rithia -9l metabolites, can be

rapeutic strategy esigned to prevent, cure, or
usecstodmglmmalmmor OC GRC piatye ofepatipninGriek @Usey it degprmine the

ai ning one or nore
app‘iﬁpsﬁtaggsgr%f‘é%ec’f 1rcomggé?J %{r {Egg?t?égltbj ect either froma
single <collection or fromnultiple collections over
[0031i] rithe pa:nait m@m@ﬁmmmhsm watiqroof @pmaiarfogppherol/tocotrienol

met?@iléﬁis n é'hgﬁ ggeaa:/%{i% nngétrrlaﬁre%ﬁ l?&rcf %{du@efd' thért %fefhgﬁ&&ﬁlaﬁy
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met abol i ¢ derivatives of said netabolite classes;
conparing the quantifying data obtained on said
nol ecules in said test subject's sanples with
reference data obtained fromsaid nolecules froma
plurality of CRC- or OC-negative humans; and using
sai d conparison to determ ne whether the nmet abol j ¢
expressed iretho serem 0 CRE's endsQbipesitiveptienthpiray deeltny comtpls dhg
further enbodi nment
dlffer%’? Iazﬁpres%’ggsen{c@%@%% egldcqg%é?ea!n?s@ provi ded a net hod
for i dentlfyl ng individuals who are deficient in the
[0032] dThk presgnt um:xaioa dinclosesdhespretencestt gommaripcepriEralfigrotieapht ed
the e
metal it gt it FeligtohS SPALY SaC4E. B AE mbasifaced Mine
hydrdxgélirhabednedhing aﬁfemresmlhdnmsergﬁne expressi on or
protein expression analysis of vitamin E transport
, ei ns, .anal |
roos i Reireci R eSO G R A e a2 byt el e
that drdBifleRBti My expreRed i the taran SﬁORC- posiive ipatidneswersss healthy controls.
ant i body- based _detection gfe -1 i nked i nmunosor bant
The ¢ifergytial prnresplpngydisclosed e sPEELS rt proteins. [0038]
This summary of the invention does not necessarily
[OOSgEﬁ%rﬂu@%r ginbodifiati uf 8 seﬂt hvevehtivnahdre (Brprow@BIaEEethod for
SCRI PTI ON OF THE qg0039 These and
identifuing anddiagyosing éﬂdm@l@}ﬁw%wwl penst anf;pdanh PBHFO‘“P“S‘“g
obta&{n%@b‘i he ts%rg{)lh M id %;gd SE bR LR sk IV mgre% gh@mce

e appen raw ngs wher ei n:
quanﬁfyﬁ@?ﬁtalmwmow aibsy nf;mcyp@foli, reotsienqls, vitAmi Ereeémdrfn?th@htes or

i.ficati of .1 d d
metab hc erw HVEs @ Slalél anﬁet%bo%tet se%oﬁaﬁ%ﬁ hﬁaﬁl}@@ﬂ%ﬁ%‘ipz}rﬂgéaé%e on sai
moldcﬁl‘é@iﬂltshﬁmesi ﬂ&j’eﬂ with ﬁﬂRElcE dsth obmintd Foprisdinelysio nf oplurality of

m croarra n SIS trainin eror F
cre pROE et B ineshic s bR i ShR R et e
test s%@ec@b&ﬁ@benzﬁtfi&&%tﬁ@y% 3 shows the PAM out put
cross-validated diagnostic probabilities for all
on the classifier created .i.n
1003 DBt GRE e e BB O e ey g 4 MO

dete&h%@%%ébibih@y tﬁé&raVsﬁijéﬁ@ﬁi RR o£8QSBpMA NTGIERC comprising:
probabi l'ities. FI GURE 5 shows 't he di agnosti q

obtaisingch lﬂwqdcm@pkecﬁo%w Q%@Sﬂmﬁml%guhmé Al sajblooglsample
to ob%ﬁ L&%ﬁ%{?a@%ﬁ%f Bf a {ufo@lt 'af '? olE q@coﬁie‘ﬂ@l& didlekabdlie

as ‘a test set FIi GURE 6 shows the
dernpaned;l of 52id metabslitk pbss@stucgmpau@bw mm@méata@btagpé pa s

ol 388 FELH e S S G B R o

CRETVBCspesiivedubans; SbiKg §Eﬁd tdiﬁpa&@dwﬁlﬁtdetdrdnnoﬂm ipkobalsilifyFHdyBe test
neutral mass shown; Fi es 7TAto 7F). Top panel, 5

subjegd ik Fisks b5 deping O nel. 5 CRC- positive sanples.
[0047] FIGURE 8 shows the QSTAR extracted ion

{0036 N I RtthgeatBdieht ¢ Bitschhigvdnitiontiteds srovided mowihodlfor

ECE R LN e e T
desifRARS HiSvenk, 2048)r KRR shows: frﬁ}ﬁo@‘é?ﬂh@\@ﬁls %%El@t‘é& &th CRC or

nass spectra for retention time w ndow, 16-1
OC comprising: obtaining one or more blood samples from said test subject either from a single

collection or from muitiple collections over time; analyzing said blood samples to obtain

quantifying data on all, or a subset of, tocopherols, tocotrienols, vitamin E-like molecules, or
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m nutes for 5 normal (Figure 9A) and 5 CRC (Figure 9B)

serum sanpl es as detected on the QSTAR and the net

di fference (Figure 9C. to [0049] FIGURE 10 shows the

averaged CRC bi omarker intensities of five CRC and

five normal sanples fromFTMS (Figure I OA) and

Qstar (Figure 10B) analysis. CRC-positive in the )
metafdlicsierivatiobunfivaifl oretabalita clabsesranoparingior qrahifyins deta obgingdhen said

secand .col unm. for each biomarker, 501 ~F
moleZiEE S5 G 9P PAB BT ERE JHEPLGPS S o gcs from o
pluralityl FORC-lor DOk ghtdRibhihads andi@irpGhiddomparisbe tokdebinine whether the
dat aset. These can be broken into groups degending on
metabolie staimefsrid test subiethas fraprevedBying 6‘%‘? theppeufig glrategy.
intensities of gamma (GI) and al pha tocopherol (AT)

[003 R 18 aGlnRir ShBYIment PR breserdt irfdeltfon] hehiomBvitiéta method for
structures of gamma tocopherol and tocotrien

ident{fFing indsSdupisavhse el e S lap¥Ptgic O BDRI R iR ond

vy \J7 L i | the Véitous Qtrkedils, MBluding, but not
rela“‘éie‘{’gtf%rr‘?‘ﬁ%:ﬁ’& %%ggﬁﬁﬁ%ﬂwéﬁs[g%%z Fi GURE %ﬁsshovl\l/_sm;g he
limitplitoatddicdabsled treten stedien LencayrpNBND T iraigjPraxressiop angigsif of yjtamin

mass  20. bi onark 448, 3728 .. 1 :
o e VT Sy
protdzlﬁsagiwu & ek oa[azo nﬁagiiﬂgaif vitaaih E hamspat proteindévil3 aitibody-based
C23H480h) ... [0054] FI GURE 15 t.he .putativ :
deteaiion ezmedinkd By RIS ! ?Sﬁaa’gﬁ@ﬁ%% Y Ao piteins.
bi omar ker 446. 3522 (C28H4604). 25 [0055] Fl GURE 16

[0038]OUS sti@aR o Bleliv@nSdd dvel tot@Bceafarikadesdvibe b fdanagmd titegnvention.
for neutral mass bionmarker 466.3661 (C28H5005). u

T
B T

descfifBor3B4thidhGRRHN2OB Inade [OB5BipehdBdrEvidS wiecavs put ati ve
structures of key MS/MS fragnents for neutral mass

oo R0 570 GRS R BRI gy o

diagH&¥tic bRdmdiRs Pancbinidtirlgice BAR ad ZhbodiGAE 6 hOPyesrd BBOHtion
FI GURE 21 shows putative structures of key MS/ M5

f tral. . 10 b i
oodsk SRR Y e B S B Bhor e 20
and 848s VA8 GRS )tion[00bHigurd BRRMR3 shows ' H NVR

anal ysis of 464.3522 (C28H4805) [0063] FI GURE 24

o042 ERRE 3 LrtgEiBe PR fubineiasille UL B el ool
basednltAOE 8ksiffet et idGighons a sunmary of the MS/ M5 high
t hr oughput screeni ng net hod.

[0043] FIGURE 4 shows the receiver-operator characteristic curve based on cross-validated

probabilities.

[0044] FIGURE 5 shows the diagnostic predictions for blinded test samples when half the

samples are used for training and the other half are used as a blinded test set.

[0045] FIGURE 6 shows the prediction results (Figure 6A) and receiver-operator characteristic
curve (Figure 6B) based on blinded test set diagnosis. 7

-10-
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[0066] FI GURE 27 shows Anal yst screenshots of the 6
CRC bi omarker transitions and internal standard
transitions (Figure 27A to 27F), and housekeepi ng
transitions (Figure 27G . Each page shows the peak
areas for the transitions of tvvo bi omarkers in a

typical "normal" and typical "CRC positive"
[0045 hBIGLIRE) & BhowEHke taw IM%: speplraofios siy pethe sedentadrsommskarn(F TMS

neut%trgtﬁgso omeléllf!gS ’ﬁ{@jg;o’%& glﬁcalg? a&%&%gﬂegfr_boﬁbmg%e 5 CRC-

posieasmiplee normal popul ation distribution based on the
final HTS output of 288 disease-free individuals. The

roo<3L PR b S O L Sl S RS P i e PRl
(norkifdl deiEicd 506 iiGIEE FAdes SAAOEB] Tob Puiiet, ﬁ&nﬁiﬂ@m;)ltash dottom

HTS di agnostic output. Cutoff ratios based on the
panedp $IRG-BRNYVEHABPISS- 25 nornal subj ects, as shown in

Figure 28, were selected as to achieve a specificity

[004@] FRQJI@B@ stldWshthe SRS ckiidied m@tss gRttrsopeestiheimeeindow; 16-17
3 are high risk for cores betwe

mm@tﬁdfo; 5 nammd (G2iF BAHE LRE (Egure 3%68%% Ry t‘bﬁ*’é QttS‘f‘e‘f ke
QsTAR Ql%ﬁgnétﬁpfe&é&%@ J}@g commended courses of actions

are s 30 shows t he

Gamma-t ocopher ol /tocot r| enol neutralizati of '“Jel?‘ﬁ)dlofg
(00456 FUXVBIB P Ghewsthroeveregest SRO ARk aIEs Ve R o pdfve normal
samgféaﬁ&?qimsﬁé glr% %A)yan@ aﬂ(ﬁg%éﬁ@B?Qrﬁlysmt eRC- &)s:tlve in the first

i zatl per oxy radi cal ganma- t ocopher ol
colufifi fgueash BBBarket: hvermaéadtomnn metsﬁ:oad p@w@u Far epchdiieraarkesy
gamma-t ocopherol radical (Figure 30C). and the two

R

detedied iraiia FTHS dfasefafivesetcar bpbrekenl intoeraps devending ¢rethe numbers of
f ] . FlL 31A
cartBi BEn e DR Er TS Eipe &7 S el o R P dso shown.

acid. Figure 31B shows the C32 series of tocopherol
(00513 FABORE @ shavnathe stnicaeesfaf (gmdna tebelierol and theotFipnpl (Rigu@ds 1GA and

hows t series of f r
12} AR b B apiaine famp Ry Ry FErASRe aCh {418
deti e pg MM Sl endiepRadat i on i n the presence of iron.
[0072] FI GURE 33 shows the spontaneous break down of

oo LRt G e LA U o

bxoﬁérﬁéﬁd%%&k@im}[@mgt he bond i ndi cated by the dotted
line "A", and Figure 33B shows the short-chain

[0@%31‘%% Gribapolif veou s usth Atk oA et el pess

biothhR& 8).3521 @ ABkoH! GURE 34 shows that gamma-tocopher ol
can neutralize the free al kane radical. The

romatic ri ng struc
oo HAORECS RaPT P it Surtures ehiy DR it e gnass
bioth@dle,calk. 3o tigopadi cal  al kane, resulting in a
rlng stabilized tocopherol/tocotrienol radical and a

abl e kene (Figure 34A). r adi cal
10053y FaksTRBS Shewt e Dot stbitsr of Gy B MRCEE S e mass
bloﬁlmelmgagﬁgt E@tm% to a single double bond (Figure

[ 0074 E 35 shows the onega carboxyl ation
resul t| ng fromliver P450 netabolism

-11-
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[0075] FIGURE 36 shows a hypothesis for the role of
vitamn E and rel ated netabolites in a 25 nornal
state (Figure 36A) and in CRC and OC (Fi gure 36B).
DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0076] The
present invention relates to the diagnosis of
col orectal and ovari an cancers&%(CRC and OC,

[0056] S$GEREI 17 ahoys puldtize prusgaest of ke MiYID fragragiy fopputrp}ygass

. relatl r%&(%%?e en endogenous small -13 nol ecul es
biomagker 7 0Specifically, the present invention
relates to the diagnosis of CRC and OC through the

[005 7SS URE Mtho@d putitivemirucuites aftdkp MAME fdements fos geutral mass

_ netabolites. I\/b{ag specifically, the present invention
biompikprA6S384Q (2pds2P8! at i onshi p between vitanin E-rel at ed

netabolites in human serum and the inplications
{oos%]_rmm {9shEREpRmEeORucttref H0ZT MSTMS fiagmseia forinpiieah Ten
iscloses for the first tinme clear and unanbi guous
biomerker MBA28A(Ca2lds@rlges specifical |y associated with CRC.
These findings also inply that the neasurenent of
[oosgtm SRS bEtaliRYsREME BBk MiSYMSefrapaientydemmsutof mass
asuring the effectiveness of CRC therapies. This
biomadwt 89%# HAAéEisHaf ) decrease the cost of perform ng
clinical trials as a sinple biochemcal test can be

[006@)??%[5@ ap §R%S plilR8v/ialiukds by kofMBRISE frigauenefot teotal mass
rthernore, one would 1 o not have to wait until the
biomatkrn 59p A& r(EsblePsbr until the patient dies to

determ ne whether the therapy provided any benefit.

[00632?1@@@5 08 SRMHENTANMBSheMAWr d4ERasl(€2816186) cher s t o
termne in nonths, rather than years, the

ef fectiveness qf dose, far t] em cal
[0062] FIGWRE 23 shaves FrubiR apalsiopr @65?2@?%&%5@5 [0078] The
present invention relates to a nethod of diagnosing

[0063REICUR DG4 BYoWE BSNIR Whalykie of 446.3466 €C28HEEOpeci fi ¢
simal I nol ecul es present in human serum and conpari ng

themto "normal, ference V. enbodi nent
[00641 FIGERE 28 shavys l&bﬁ&ﬁ@i{aﬁéﬁ of %@r‘gﬁ?éd essg{}lg)[)ed a novel
method for the early detection and diagnosis of CRC
[006¥] FREURE}6tsh@wsmsuintrery afyht WS/t fheghtthronghput ssstenipa method,
and OC. [0079] The preferred nethod invol ves the
i gh-thrqughput .screeni ] . .
008 FuURE S ehgi ArUR RPN S LPRC Hlonla8 B Rle and imerl
stanﬁﬁ*&'tﬁné’l}i&@r(ﬁigﬁx{% Qﬁlﬂk&g DYE), alddi;(])umkeepflrg trmsiféonng'gellaéléG).oEach page
particul ar health-states, The utility of. e clal .
shoyrp thiepgak yeagdorohs iransitions affaro bieprarkest 194 REK u‘@%“?‘?lh é“q@g’m"al
“C  QRFEREvidal. a}*ﬂéﬁ&a o ?Mts(b?d)@&h EheGlorttlil A6 batorgfoar are from the
e.

-positive health- sta [0080] The inpact of such

CREmosis vayBMhbiorakan i5: @uempltadyed. t r enendous, as
literally everyone 25 could be screened

(0068 "fﬁngH 6% Buls¥nd ARkt @ itibhtioh ®hdei®n e RABHTS output of 283
ri's

and detect these diseases early. G ven that tthe .
disqaer-frex indinteals h Bbaxdt inflisatpetse etoff palug felqotegag the point below which
repre tati. ro,t. : opul ation, this
P“’f%°é‘s‘¥°”z‘1€§en%“%%§“‘%g‘g§h‘g‘g?"? ?rii%{(géeaﬂé otﬁer currently

avai | abl e CRC screening nethod, as it may have the
[006%}t Riptri: 29 shoovsdlat HTS didicnestis euipyto GiuecsEiaties hapdam thodiptpption of

det egtapl | QR actliRe £ebificity of 90.5%. This
norfel SE1eE RS arn SITUEC R U PO ool FGLfin ot 203
meH4ttied PRtient scores between -4 and -1.3 are high risk for CRC, scores between -1.3 and -
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-14 [00811 In order to determ ne whether there are
bi ochem cal nmarkers of a given health-state in a
particul ar popul ation, a group of patients
representative of the health state (i.e. a particular
di sease) and a group of "normal" counterparts are
requi red. Biological sanples taken fromthe patients
0.8 are megtivparitk, o saprehgraiterthan -Aidare lapaishs Jhempormeniedgourses of
. CO red to the sanme sanples taken 5 fromthe norna
Emnmﬁ&%%?ﬁ??bn to identify differences between the two
groups, by extracting the sanples and anal yzing using
[00693 FGURE 3anhdw the Gemplactodopharsl/toenttiend] wrytralivgtioneftlipid

Limted t Four i ransf.orm.ion
et e B S T B LA, o
stabilfRE8n ofSREKYT ﬁ?&&il;by géthfﬁahﬁﬁophéFbﬁQEigiﬁgel 3@?1;; ¢zl rc?a'np vk a peroxly
coul d originate from an re in the .
radicglrfy] aaarrwggw@b%mwéflc#li(ﬁ"ﬁ%/fémggiﬁbﬁnwﬁf‘f‘o‘bva staEHAH raideg)romed by
gmﬁ%F“?%‘gﬁ’gKﬁ%m%w d (CSF), urine, stool, 10 breath,

opsy of any solid tissue including tunor,
adj acent normal, snooth and. s?eletal qﬁécleé aaipqﬁg
(0079} HGURE 3 shes thsitermaldepradation ghggmmastagepngiol PPy n
S , i bIR¥EMbtia6ite 6
preset%%:e 8{&98 g?%gééﬁ!& QlowR HR&F30 sefiQR dcopiRiol hit@ib t m

ostic assay described, serum sanples were
linoletit adid eFigust BoRnshaprthe 63 serievef tpephirak mesahelitos tabagise fFpm

. CRC-..apnd OC.negatiye J,pdi Vi I lites that arise from oleic

it B RS R AR e s e oo

acid.Throughout this application, the term"serun 15 wl]l
be used, but it will be obvious to those skilled in

t pla whol.e ,bl r . JeEACtion
o7} it 4B ot iseiRisg B HndudheesllEF vnen
a blood sample is drawn froma patient there are
[007SEVEIURE SBytmwisthenpbutmedhebreanguiven of faaradisalsy BiguSddh shows the

The.r e of progessi.n n be [t ' d
short AT DT RO gr e B Ll a0 & thhond
indi@td@dfygh&dﬂtt@g gﬁ@‘l‘A”, Fﬂ@HﬁrEBBB BBSLs thmmsmfhain gaidaehude amdlong-chain

procedur es i nvol ve e preparation eit.her r
ekl egicaldhs wor BrPIITO0 BoBGBEo AP Ropgd B El (et fAHE)

processi ng net hods, including spotting of blood

[00BRPIEERE 00 bibwiAhdt daffiasecophipplani Scutialicethefed dlkaneradical. The
aper or other imuobile materi

p 0 s, are al so
unhipdiedHpPAHPLYEHE ol SFBRATLATP FolawirepRkcap pereRiatyjrogen
radidh %Hﬁ(tﬁé‘ﬁﬁicﬁl a@l@aﬁefr&:ﬁﬁﬂlg@mVlﬁ%-btabﬁi%ﬁoéopnérm%cd@ﬁ@@mmeﬂ and

to make It conpatible wth the analytical analysjs
stableanitent (ligure 34k Thindiydyogen fadicelpeceptanediepgion gtpcoty four times,
nmeasur enment of .the. b ' oY@y ned within the
rahﬁ?%i%??@f“ﬁ?%%ﬁaggﬁgkg%?ﬁgh%ﬁp%g%seﬁﬁg serum sanpl e).
The types of processing can range fromas little as no
(00740 FIGIERE B6 somsshaigmegs casoxdaiinyl resulting frpng liver Bhi( mgtabolism.
extraction and chem cal derivatization. Extraction

[00733‘2‘{#?@&93@ Ghgle; }gﬁy&esi?fo? HaGble loF WA ElaRd r 3R H@kboMfes in a

t éxtracti m crowave assisted extraction
norhdVRRE)G (Figop¥rAgrnd inc@RCRhdiDE (ExgtireadéBi.on ( SFE) ,
accel erated sol vent extraction (ASE), pressurized

' %&p? oy k BebrnTRYgSSuUri zed hot wat er
DEté@Tac E%Fﬁ%?iﬁﬁg% angﬁgr surfactant-assisted

[00‘%{} 1@ Olek QR invi iR (o3Ré Hﬁ%ﬁo%is%@ 8dlorR&aldRl B cancers (CRC and
ethanol, m xtures of alcohols and water, or organic I5

OC.geipeesively).slibe present énvieytionsdesqribesthe Felaiionsiiie betwpen endogenous small
preferred nethod of extracting netabolites for FTMS
non-targeted analysis is to performa liquid/liquid
extracti on whereby non-pol ar;s.-
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met abolites dissolve in an organic sol vent and pol ar
nmet abol i tes di ssolve in an aqueous solvent. In one
enbodi ment of the present invention, the nmetabolites
contained within the serumsanples 5 were separ at ed
into polar and non-pol ar extracts by sonication and
vigorous m xing (vortex mxing). [0085] Extracts of
moledales hnngRﬁlor SanPpeificaliy teernaesaty mvenboraﬁbte; & the @yggnosis of CRC

ssent| f t by
and O% ti@ ﬁtﬁ Jnéa@ %ﬂen& Pts tflngqo %&nlsﬁ ormﬁ - od rrrg{ageﬁ rn%'t%bht@ﬁ N6t
speclﬁc%ﬁ? rtRd hreRRnt invoniok AllatdERs &e&ﬂeﬁdmmﬁbétmm wataﬂum:Eﬂq:iutect ed
a source, which ionizes Iec ﬁ qy ng the to .

metat@atap frehuraancsermopnd dhie igiplieasiongy t*fé% ip 3‘ #Y4%ni zed

particles. Exanples of common sources include
[00772'1%9 Enfeeéht kYRR iRl o8& b OB P Firky tiin® BleZraintl @man{HiSiops biochemical

tnmospheric pressure chenical_ioni tloptéAPCbﬁ ment of
changea specificaliysissnciapd g eFR e dhesp findiAes i NGRS
R cFRdthvetiest ST ) |
these s B A o &
therapieg f[ﬂtde.vmphhﬂampm:laﬁy ddvempethe gost efngrlopRiRg clgncal tqag:ﬁl@ a sunple
eti Secto d ioRB$vould

ol ip AL LS, sl
not hh V8 Rt @it the s lptogfméee otihes tiemetiénd dies tofdemnbly whether the

theragy]e taqoglgipg g&%ﬁg:’gﬁ]&? urr%cé% e ?eg‘wgatl t)ﬁe res'ég)rnhetré{o Qehefifine in

liGerRSs d7AES] ﬂinﬁutamd; limlﬂhemmyl puctore
znmm§9 aﬁ&g§§}§%$?g?§%?lon of the conponents prior to the
modifinations 0ECRE dleeraf®s01/ 57518, publ i shed August 9, 2001).
Therefore, the potential for non-targeted analysis to
QB kRkRg ICROU@IC Wemsasaring the
[mn?L§&%¥%%nneMﬁ%ggﬁ%%%qggﬁggggetec?ﬁg gredefln g¢?l§t of..,
levelaof qmculﬁesmaﬂ' h)@lepulesmnt INERER SRR SRS CONBTBRE PET ‘ét‘E’&mﬂl
od, ! | sl @ﬁbed'afnﬁ)eéi method
mﬁ”ﬂ@?&@@ﬁ eﬁ%%| F%gﬁgﬁgpﬁjf%ﬁﬁﬁggﬁgﬁgggﬁa %
for theddaklo\dewcthy ahll diageosislof PREher Q5 arai thé ghnitdming d@hﬂéfetts of treatment
targetgs assay for a subset of the nmetabolites
on (REetti%G-ed from the non- targeted anal ysis. However, it
woul d be obvious to anyone skilled in the art that
[0076} Th¢ prefetrad plethbe ipobls the mep oftarhaghetiicaghpub srepning (HTS) assay

Iy b
doveipred Goi T G PRGN SeRET A RPE3 1l e lisgRiis BPordl more
dlseéslaﬁ)bﬂ et dufin heEl-stolpart Tttehelhnyatfamummed; met]heé tvdelyoustrated and
herei'n, however dlscover d

or t
validgsid fhroughhbaevaloranent & 2B LTS #ospy AP 'ﬁ%&a%%ﬁ%‘fﬁgtp"t‘h“’e health-
sap@nal ytical technology that may be used to detect and
neasure them [0087] According to this analysis many
hundreds of small nol ecul es, tab lites

[0089% {Thp snpackof qualhfgt{pégpty§)né‘é§<p Bqéi T dﬁeéﬁmpﬁ&u ﬁg%}tgraiiy everyone
coulg (]51]2: fs@l‘%&l’éfl 'l&tgtt@ﬁhm%%@&ok}%% ffetiRGs RO&h HiladsRietith@a diseases

rum The present invention discloses 480 1
earlyréiizdyohatithe prafosreance sharjdtesisties aftheTampe represgp{pieys fudpe genera

CR(g B?m.gaéwge %\ée St r?é " C&g or% Qﬂ) Jtlag@ﬁﬁenq& tiSnantrel screemng

serum and nor mal
metB&Y, it mly haad thé bkﬂét&laf tbaietmmsthseaﬂefpr@esdmﬁ fpaer to that detectable by

con%’gtgtllﬁsl %T[E(F:haolé% ﬁé’ Cﬁe?ﬁ'l(jil?rre?li@geﬁ?fge\g \thltec?f tlo t%ﬁgttvea&[e%tment outcome.

i ncorporation of 480 signals into a comercially

di agnostic assay is inpractical, so well known nethods
of selecting an optimum diagnostic set of nmarkers or
net abol ites was conducted. 5 [0088] Fromthe nethods

described in this patent, a.panel of nine netabolites
was chosen as
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optimal for discrimnating CRCs formnormals. In the

present invention colorectal cancer- specific

net abol i ¢ markers selected fromthe group consisting

of nmetabolites with an accurate neutral mass

(measured in Daltons) of, or substantially equival ent

to, 446.3406, 448.3563, 450.3726, 464.3522, 466. 3661,
[008 Y68 oRBAG, defRBind 2hStherdB&e &F blochemidal DeukesBH h aiyeahealtisstate in a

.5 m1l o difference would indic h . >
partiGiier EBB%][*F‘P&, s ot gy epesen e Bhfe ADR 580 e, o ppriculye,
diseabtd 884 a biduf ofHnRERAS Edatel RSk are Geiirt® @iolpgital earbysies wirentiive the

presence of CRC. [0099] O the nine netaholites Jes tak
patienke érca pivieilanbealth-stai¢ salegarycas fiep OE EMBART AL} SpigF samples taken

i.mpl nt ati i i ah- RiRUdwo &y RrdctShe
from R Bl g e By

samplldsiapll enaiyrirusipglveriomssalgiretpletbores ingludinghbi neigdimitedde Fourier
Figure 26 for summary). The S

transgqr%éeq Fj&;?qtl‘ﬁ}l éq.:,;f)ﬁlaﬁlée QX% épfffﬁ]orél% Wﬁ{% ﬁ&pﬁg Ellﬁﬁmg’t.ﬁg'raphy mass

speclréh@thB1 GUAS). TS BiokipRal Jamiplzs evuld viigicdte frwmnywhere within the bady,

~ individually isolates ea of, the six ﬁﬁ?“?I§QB§ﬁWﬁ&§

includings byt gpelimigs trdieaddss PF@F‘M cer ?sé"riag uig (G ey O

brea 'g%hltf&eg»g gﬁg%ﬁfiaﬂfs&iﬁ B8R B dRHRCMUIGT, Ushdtgt imblnandotiyasl

iston gas, collectively {efer#ed to other
skelerall thisslepmiiponeititsael livkrs Sowihalri fneyrPapyTess, g GolopySLgRAch P Other.
of a specific fragnent fromeach parent biomarker is
(o080, EASHEEH o e BaglRdio dshiyauaiivad, piomestploiiredbisined
mul tiple

-reaction nDnltorlng MRM) . Ln,agditingfan
from repesenddtive pemuilidiods efdiealty (RG-an negatsndiyaugls, ap

anpl nd subhect L@ . s aelidatiod, MheSterm “serum”
pmfgﬁ?{z’g?lﬁ’a ‘a%'f)ifﬁgéaﬁ p?&r'g‘ﬁe aﬁ%[f};? 2%‘%:“ ave éﬁ?ﬁ e sane
willibBLgsds bike Yt will be abhiossiopliose sKillddhie thesrtithat plasala, whole blood, or a sub-

instrumentatjon js operatin orrectly. Wen all six
fch‘P‘b‘Pfdﬁ’h@é“rblP?‘Ja‘ﬁ%‘i‘ﬁ“SF P’etﬁ%ﬁ“f"@gé, ‘as well as the

internal standard fragnment intensities are collected,
[0083] r%gllpa BIFO‘% gyg@& @dmmwnefrt X o ?pdttﬁn{ therg 2m5 t varaltveapis ingwiaeh the sample

are cal cul at ed, e ratios .an
can PoRsessob T heroge gsocruap bea sk (A Bban Tl bld or s
corr%r?&ﬁls QRITRARA of @ particRA] &) Thedrisesommedardiredting pracedmes

| sease-positive and contrals, %ﬁ qet g@ine t he e

invcrl'ed:%ﬁtbm@aratl¢l1<@fleﬁh@c§§mﬁ’rfﬁtplalsﬁé%6@r‘§ C?Q"@g Fhloqd sanp

negat | 0 . Q98 b1ed 56 SolR¥FghakBbuppdtsesuch as filter
mn?%%@§&%§o%%g¥§@§$§E§?@%&gg%gy%%%atfornyod?ionsbp
papariothet inymobikichaidrials, ard@fse nenteraplated bnéedicadeh es bei ng

detected. These can include colorinetric chem ca

{oogﬂiﬁ%é@;?ﬁ%gsﬁé bYod im il BEritNRYELRAGIGD fur@Bl gy baned i

osor bant assays (ELI SAs), .
confifatible Indthabl @matytipd layatpristsehnishia inbe wrpleyed in e fetptiion apd
aci d detecti.on assays. bead- f50d sadpl@Gih @ ;
BT Y S BRE  B L s brOjEselbfod sehfpgfh furcas o
ser@h Y sik)S Thg Pesad phikssingebistaagy, fr&i asBtn as nafvthergrocotsmg o as
mass spectronetry-based. systens. [009 Acgcor di .
comiPSa A B EoT T SN GH R B s E RGN G e lude, bt
are AEMELRRITE NonREtidd, soxBBIfat@dn, Midb0sl fagiistalsxeanion MAE),
patients for CRC using the MS/ M5 fragnentatijon . id
suppatitienl flgidsexiraasioni($Fiodadcelereted spiven) wpcigR AT rprespiized liqui
L8 ' | ¥NBAY 00 ur hAifh e ASEMM extract]
Sk Y e A R emeton
in cdemnainophvent sah aVBicNBnatetthows risnresef Breholi anf waish,oF gyganic
| aboratory instrunentation and tri pl e-quadrupol e nass
spectroneters which are readily in place in nany | abs
around the world, and/or 2, the establishnment of a
testing facility where
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sanpl es coul d be shi pped and anal yzed at one | ocati on,
and the results sent back to the patient or 10
patient's physician. [0092] The structural elucidation
of the selected netabolites was determ ned follow ng a
series of physical and chemnical property
i nvestigations. For exanple the principal

solverits afichah ethylsictias of hatane, dhe prefarmd Inieshod sbektfagingtrigtapolites for

pdentification are accurate. nass a f | a
FIMY Bo iR & Pty Lo R R BB WBEb Afor R
metaﬁf?ﬁé‘std'is@@lv@ﬂcﬁn@akﬁ sofveaid pEleGhEEbol it Bissdivecin an aqueous solvent.

elucidation 15 of the identity of the nmetabol )
In o gk me F e BSPRL D 06 SIS} riEdhet G b e sample
2k Jh“iﬁ% Batluay Soditieh Metvigdtolshixing (vortex
wereg%%ga?essﬁ% N % t he pg?aéeaseWO%QIS l The mg)I ecul ar
mixidg)r mul as of the nine preferred diagnostic markers
(446. 3406, 448.3563, 450.3726, 464.3522, 466. 3661,

3840 1 &
o R A B v
pecteatidtd Mo 8He05diretiBB ROS! f@@mmm@wp@g@p@g@@n
C36H6606 based on their  accurate n i
TYPIEP& FRERY P UORETT G PPIOT6 CEh AP R e s Ry within the
samplE; LARR L RS fHPNechfeihe daiiad Fhtields. Eaammesjq;frcgm@ntshlgces include
present invention to, copsist o

el o1 FHGERRIOODASOp 0 AR PR LDy iz (APCY

matr&&oe@!?llst%& Egér d@éotr&mﬂ iotibdBNNAEDT S hidtfaedlerthtiidad Iasdfrelﬁsc[qﬁt@ﬁ4]
cant anpunt of research has been erf rme?lg qe_
jonizakien @fwl sncbderiyptionsitrerqol Gpryner ign desectons GrIFACIAZR GYAFTLPO

baseggwger? 851? gﬁﬁ gg%ﬁ(ﬁﬁ_lsmggeﬂc Lebofok |u.?n & ggﬂri lc‘agd gilﬁig{gg fhereof.

Cook and McNanmara [ 12] shovved a protective é{e f%.-d thod
{0086} ipavicordiice mthdm@aﬂ myeninn@jﬁ'@é@alé grobRulesHE eyt r‘ﬁY @dnetno

knowlélg\{ﬁ\%\éqqr-thﬁgte Sé%su NG Qt\éc? 16:1128. sls%ivo‘i\gs Efe%daﬁﬁerﬁéh‘i of as many

Wi &' PR pl ays a significant
molécle? ih M saniple zﬂsf pokdﬁ{ﬂe,pméwermy@ngr b@u@ge ont qe@a’@qm{ the cgmponents

pnog'lgjq %{‘galﬁ}égé%erﬁ S’%ﬁ&h@r ed%u Eﬁ? %%P]aﬁ cant” ef Pa@ﬁual for

nonQrg@k PR EOMRRIVEY ndvélaﬁétﬁmﬂite tfi@nharkery isi bighi w:rsdaatgeted methods,
cancer, and that a pooled__relative risk alo WAS 1 cthod to

whxch éeteqt g poziehined distod, moiecglgf [Tilg PreSTté ngnomgestaer}o& targeted me

identi ﬂ&%&ﬂ&m@n&ﬁg {Ha &Fi¥r BBl R EROpRIBA Tanmﬁdaliﬁ}ainﬂiyiduals,
occurring 1softorns, four tocopherols (alp boli

foll@xaemw thadw/ehbema)ofarlncghftbmghp@b@faeteé ARy for a%‘r%at Ofﬂéet‘ae‘a olites
mﬂaatg? %cergtargg ed%)l #[{1 glggz'é L B@E ﬁe)? ggsg&lsﬁ@ Hi@né &killed in the

art ﬁﬁﬁﬂﬁ&ﬂrt&@i&bhﬂ‘e @Edﬁlihg wtnalegics dauldmoteg@allyr’qe pbesidprdispayer some or all of

ha-t ocopher Tacot r
e BB B oh3F FTREA B B B LGB oo

desalilﬁd %{ehﬁhéw%@g@&c%bé@d 6t hSasaed he;&ﬁsentpﬂilqne ahaical centb:s dnat are
oil. Interestin

, IS su ed that t cotrle oIs
indep OB VREHICTRRRY heoELIrartH © e PRI Ee
cardi ovascul ar di sease and cancer [ 14]. ThIS may be
[0087] tAéJBPHu?éJtB@hlE ShallRB nldhy hoSdreRSE Imall Sﬁ)reblhieﬁ, m&mbdﬁes or metabolite
tocotr| enols within | |(g| d nmenbr anes,

fragneentgnan be identifiadrthat hag gﬁ:l.gn’aaé1 ﬁlamtiﬁgesalﬁ 351%(2 p?j';énve SE:IYlm and
norg{él Sy, Jiﬁ,ec 8% V&ftl@ﬂ 9&&1@@3 %8d Hl@ﬁb&lﬁ& ﬁﬁﬁ@é’ @4 listed in Table 3,

counterpart has been dempnstrated that in
whichtwekd fmemd mmvm@tmegﬂlwsmlf@ﬁtﬁtld@f&é?mél‘ abundances between CRC-positive
al pha-tocotrienol to protect against iron-nediated

l'i pi d peroxidation was 40 times higher that that of
al pha-tocopherol [15]. 16 -
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However, neasurenents in human plasma indicate that
trienols are either not detected or 15 present only in
m nute concentrations [16], due possibly to the higher
lipophilicity resulting in preferential bilary
excretion [17]. [0096] A considerabl e anmount of
research related to the di screpancy between the
sermtiafd hodiat $epum. OAll ofithetecfeataeds, gehinimliffa caphienlbt bdmnlﬂﬂﬂnm
erfo med on ese i.soforng. It has been kno
popilaiog? b4 Pzl Biaﬁnosgc WP HAMEYel SRCorREIo b ﬁm%oa signals into 2
comhBRM P%[a@ﬁosh@%%aﬁ's RhpraétichNEE Rl RhwndRERIdR bf @leclil z&lﬂptlmum
significantl ferent plasma concentrations [18].
diagngstic Bitef maﬂm@ oEpgiabalites UeheopdiBtEd. rats  were depl et ed
of vitamn E for 10 days and then fed a diet
[008%1’ rl:g@ﬂ’l R R ﬁéﬁhﬁeﬁﬁm 14%afé] of Rin® ne@bolkds W)eHosen as

the plasna al p ?anna rati o was observed
optimal foed15:r5tilnﬁrhe CR@stfomsnormalsy frhe erasemhingertﬂ@n golorectal cancer-

specﬁ%%bté@ ant ﬂ}/ershge%ht%ﬁ Fr%tﬁ],]tﬁé; é’r%lﬁ%&lm RHORBERR) an accurate

e cause O Ccreas turnover Wwas
neuttdl m@wmea&aﬁmahm ef) br substantmtlp bquivadent we dpE06) 4833,

AT it L ) i -
dlffeff%}mvohfﬁ inBERE B 84thd Ablaolfé, Medrd ierAlfiBd aTheoc Mptkers @hn thus be used

Large increases in alpha t acopher ol consunption
in a disgudstic test tomerpenspptipnts fos eheguesarceiof CB\Eas ma

concentrations [20]. Sim | ar observations hold true
toaiﬁ 'of tﬁé%ﬁf»?é L ERANS deYURBELatldh g @IXCL%?@SM&EW&%H fo irhplambrastion

en shown to result in nmaxi nal @& asna concentratlonsl
intogfhighpfiranghprd sapaping(FKTS) 2s58y.3 The Bl §isgian js fasetlupog gryentiona

tnplre g'rgéé{ P@%&&}:Jﬂ%ﬁ{e‘c {ecﬁ&olc[gg%éee 3O RY sﬁrﬂnﬁ&ry)’?‘"ﬁﬂ%w}gﬁassay

ested ocophero
wormab}a&tﬂcﬂg &gbchyg dsemEm extkmpmt({ﬂmtrméqa@d kY sye@spmeter which then

md:g@]u%lgr Iscﬁigtg%eat:ﬁ 8%&10 §1¥/0%r8rfegtulﬁolﬁcu? W)g gl%ﬁe : grf fflﬁ'ﬁi%ﬁ |($I§/[) This is

folloRéERah BREndyatibh bSeaﬂathmyle udihg sn Biyis g&r(ca]@p eaolisibo give
responsible -19 fq

: t he .i ncrease rpover o

collggRRLisREhRer U on e Gopamam o) RS REwR! ple sepige

frag?r{e?lf"ﬁrbrﬁ Rad parenhBioRREA s Hehehiupdd 3 FrtBrdedabPBEH Dprocess called
occured at a rate of >50X than the creat

miplebrewios momsmE GBI T il g0 FEBHAERBI mers Rglsp added to
eacf?lsa%)qlé M&a&tﬁ@%&ﬂ&éﬁ{oh%@%ﬁ PhiintdtBd 8aRkdd ﬁ&hn\/dn@slﬁuld have

re”conpl ex omega carboxyl ati on pat hway
the smmmtmslgr ingadhlsamaply if the awthpdand lpa_tﬂl]men[aggtg i|opsratiggseorrectly.

t hat, t eX|steneof Lh
lﬁlgg%( |b{Pén%lf"36 Eré%rg%tg n*ﬁeérgi I55- @8 8’5 83 &1 En‘%@aﬁts;aﬂga&aﬁ f‘r@éﬂléﬁt intensities
are gbliercteﬁgﬁfatl@bf @k blomélkeptodp Q‘ﬁt@méthaﬁteﬁshes pnercp]osleteé,fanﬂ He ratios log-
gamma-t ocopher ol - speci f.i 50 gg hY [9 ﬁylase i S
traqsf%mﬁﬁ eFherlawest xpluedf thy §ix qré:ﬁc tient s ple {s then compared to a
preﬁﬁmdétaﬁf?ﬁa‘iﬁs@[llﬁtﬁzbh ﬁflﬂkea@eﬁ ditibe &nd controls, to determine the relative
trinethyl-2-(beta-carboxy- 3 -carboxyethyl) 6- hydr oxych
likelibpeshthe(GhaprasoniHB)sitivver aeegiies for Beiswster, that if the
bi ol ogi cal purpose is sinply to el i ninat e
(009G THR:d £€ %hgﬂ@%és I9f 0Nk ffedtive WR Slatfdid dpfibnsdufBhtBravaindle
nore energy efficient via selective hydroxylation and
depghdingierotie deldcles baihgdateated. Jihetesgn inglude pelerimetye chamiegd assays
48 gBIeP S B R Moty A% U B AR L0 Beie s (DA
chip-bésaitiand folyrsehserasin(redcibafon nucleje aeié Jletediton Asseys bf?ad'rbgsed nuclem—
the liver during first-pass netabolism are shunted
into two separate netabolic systens. System 15 1
qui ckly noves the nost biologjcally active antioxidant
i sof orm (al pha-tocopherol) into the
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20

25

bl ood streamto supply the tissues of the body with
adequate levels of this essential vitamn. System 2
qui ckly converts gamra-tocopherol into the omega COOH.
In the present invention it is disclosed that
significant concentrations of six isoforns of
gamma-t ocopherol /tocotrienol onega COON are present
acid dﬂecrnmn meekholls) ﬁBnt1@<eqhgmncak assdyh. impgeealyyigsugh peMR) petsea, CT scan,
d i mat e thﬁ , 20 con centration of each of these
an W’éﬁ:‘ﬂ?ségpqc mﬂﬁ%hasg%§uﬁ§nl s in the | ow mcronol ar
range by neasuring cholic acid, an organically
[009$pAbtkmhﬁn§arth@ xypkttof deiiokeaton, hierd in grovidedthe develtpmeniafa

SR N T e

1den9f & ih hedor&iGls QEMbAT ThAE mﬁnhﬂ@l@ﬁ@@ftﬁhs {oathe deplbymdne bi}/th@ fssay
times | ower than that of al pha- toco )p’s %gpghlzc?f e with
worlduridé. abievwo mpstabvioupaeet. & ev%lpprgq,qt og /1\3 compatlb e Wit
didoplefits widétare readil
current La%?ﬁ&?ﬁfn'stg%@&kﬁ? Eugl% &%{efdg?ggﬁﬁaé mfaspd S W e readily in

erol it sel f._ Nane_of
placé hﬂnmyﬁairs agduod tlerwcc]qlmmlfc}r@n@p |qstabl1shment of a testing facility where

sam%ﬁ c,:qu}.fg %EJE %d{afrlx%liyze Wgak gne ng%%t? é%& %SQﬁEg éegfeet?iair?nib the patient or

patiéd¥t’s @hysidi. al pha and gamma tocotrienols were al so not
detected in the serumof patients wused in the studies

rted 1.S..Wor
oo 556 i o USRI s (B PN g
of p Rdfar frﬁi@(ﬂ RSty ﬁlvhhfgaﬁ@{snﬁgn e:xgmpfe tméwmwdg&amucs that
an no 0 be bou
are el ving o T NERGRaRRg todufans o g dp B érdFrmmla deteqmination
poldriiP bcilEse RIS, \ARTEBedtACAHANAS /MY 6:0AOR fpeeifn| Wlregalucidation
tabolltes disclosed in the -20 prese

of thpigérititaef thnmetakoliveed Fhemr@a@tm%ﬂ%%mpé’ssa%tqlﬁ%l’flﬁt fhggpetabolic
patfy o R ERRGhJotea e BRERSSA ¥ nbuigeaQ0! cal Tunct i ons

ntenance o ealth and for the
prevention of disease. [0098] O relevance i

l
(0087 e awtiect haforintishalhieien PeFrowA diompastnBRFaIS A4 B0G 118 3563
4so§9%§ OfRY 854, 4B§ %@d? Ok 1590108 QE?@ 564 %7 1'1%%&' 509.4k23, we’rélhetenmned

‘et wo of hoveél six vitamn E-[i ke metabo
to bb (28HUG0H C28HASQ4, L2SHSHNYIGASHERAS Q:aﬁhﬁﬁﬂOS 4r§HaP@s, 'Csissos,

oG CAGAPRRR R P! G S o Bt i

chataR@btids € Tadse @let=Bbhtes KBiva eeeMmm’alnsd aaconding toi the prg@ut;ievention to

conglgg%fqlqgglg{;gﬁtlggtgggm&tnag{lggf gr{d%wf s:clam OS sgﬁgre f(%l’lg ﬁons% ent with a

wuﬁﬁgﬁgg@gﬁsukgggg] Just as trlenols have been reported
ave biological activities separate fromthe to

n

t ocopherol s [25], gamm- to pher 0 as be arted. . .
{0004 haigaifisrs PRGHE Sf ToEeAeh 15 ns%ffﬁ?“a"g Jiicp s O P € in virro
an Jn%xﬂél@ﬁz]@d&@m walereaa!:% 1@961@ %E@eh e Yeeh doh@fepaeiRg vitamin E

t ween pha t ocopherol and | pha tocotri.eno
and PC| @sd@rl(y lae 19891 CoalyangiMelfgoppga [1(3]; shomied A grotectve effect of vitamin E on

cheggceaglpr fadt hal %} ray&ht In m{:&g.lufﬁ%ga ; \?lflﬁ{ sl]tﬁf‘eskh\évé' i t@tpl‘cﬂrgde any

Hors the ability o
corhpidli@paiviRiehe® thdt mmndhplhw smgrmﬂicab@ﬁ]e in aeofals préveptiony cause

reduce oxi dative e _and ext.en i
e, § ORI T IR o GG CROCRS T P L UL ot 88 SOFf hece was
growt h of breast cancer cells [29, 30]. Key
di fferences between the gama and al pha forns of
tocopherol include the ability of gamma to decrease
proi nfl ammat ory ei cosanoids in inflammati on danage in
rats [31 ] and inhibition of.1gcycl ooxygenase (COX-2)

activity [32]. In Jiang et al [32] it was reported
that it took 8-24 hours
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for gamma-tocopherol to be effective and that
arachadoni ¢ acid conpetitively inhibits the 20
suppression activity of gamra-tocopherol. It is
hypot hesi zed that the onega COOH netabolites of
gamma-t ocopherol may be the primary bioactive species
responsible for its anti-inflammtion activity. The

no siguifivant sffen obtfiplwrtactpherohirantmasit friamt individyalsannst, gad thet pooled

critjcal st I 1.4 Nk [ It is nore conceivable
rela"tvﬁgff(Sl%eg‘évas%ﬁfsg’;@sa%éga 3k ocopherol , due to

their structural simlarities to arachadoni c aci d,
[0094} Ehemerme “vitiremE” calleptivelyt iefess th nightriatwally cofurtihg isoforms, four

for iQn than 25 nati,v -tocopher.ql. 1 In
tocopREO IS AR: i B AL RBTor o et hdt st i
deltz AABredoRERRNRER lihing GOWE @R Alets TR AlRM-tdcesheioh wheramthe
serum These ganma-tocopherol/tr]enol

bol.i t es
predpmipantaem faved it b meaniserupy ep It s ﬁ}e%%onhéranﬁifgamf“ﬁ?%? aso
presgg REGE aRt, b‘ilﬂ%ra g{&)’%ﬁ&éﬁﬁateﬁ B€cereal grains and certain vegetable oils such as

nma-t ocop tocotrienol netabolites conprise
palm 0246 bran@{4 H@terestinglyQ T IZ2avsH et tosotgenody mayceapore olenidhan

hyd h . N . -
oo G SRR Sy TR ATy o Qe o

incréAAaEdibiiiBRtidhi of edcosiefolawithiylipidrachisazes, 4 gediwbility to interact with
.ganma- t ocopherol /t.ocotri enpl can, ct wit | kane
i AR PRI S B ey ey St o sk Son b s G 151 1
has Q%Emmbﬁ&@m ﬁ{a@ h{h hOGRE ﬁai;]@&@fneg,@ca eﬁ‘.&éacjlf bﬂal;?lﬁ—tﬁdmggﬁslteqirotect
that, through this mechanism one nolecul e
agaigﬁmﬂm%ﬂm%mr%%wi“@ﬁ 69 tregnhi %ﬁ&t‘%ﬁ‘?‘z@ aloi%af‘i’f%}fe%’l [15]
Ho@gvi%?,qﬁeagur%ﬂgdtg A Rimal PRisih GRRAL thdiRRbls QR chtiéribedetected or
suggests how a gamma-tocopherol /tocotrienol radical = |
presesironly ipaghuteiervertrations [d6) duaopdssibly dndie glgbgréq)gglﬁ{uply resulting in
éeutrﬁl ize thte I[bﬁ'ed peroxi de into a stable gamm-
prefpXSRUH P S I e 8 &8 Tenol al kyl ether and a stable Iipid
al dehyde. It is also suggested that the Er esence of
[0096] cncomidemble anpme of hissarchelated omthe [dBoEpRLy Riweantbeddistribution of

d trati f -t her. i i
elption G ePiorg Pa s PERTPROPT e g, BPAREL kR bnd
repded 28 Barly Hsan74dhak dahidin- baBdIpimh eeeshetdd ddve similar intestinal absorption

gamma-t ocophero] Is preferentjall aken y_ hu
but S BTG Plagmg @?@ﬁgraaf’?fﬂ_iﬂ h’c%%hﬁl(ﬂ“‘,’ %Eqﬁ: ot
werlied1&4d of BRANEE fiNBldaf i itien by PdieQiRERMiHganiaGha@hmma ratio of
amma-t ocopherol in human colon epithelial cells

is 2-
0.5 fay|1d daysghedan Hathe alapha alpbe sismias BHo wanebserved ko ber5 Y e guthors

R i &t DR oSIHRRY. hoRér, the cause of this
aﬁn%P%P é}rﬁgeﬁ)t %O%H%Méﬁ/ lll%ﬁ% é%{cﬁ al p gf Ltoo(%:bglp her gl r18 e
incredred easovenverunpowin @ldsala cosdehisationhdfshe thEorhbrolsrae believed to be

. ,toco r.qQl irectl rom.the | a b Nt i

e By P o teebe L e PP T EGFILRE: (R oo

prefg&ﬁﬁfﬂlyi siad thaltﬂla{tﬁcéllq)herb Qo410 %]arg'Elh}ﬁ:rﬂls&Sie _Bllphza'lpmpd);iheaﬂ b@rumption
i scl oses_that alpha-tocopheral /tgcotri.en :

resulgA QBRI S5 BRSPS TRTE AP F 12 Dl S ZE SR e Biqny old roe or

tocSBERYN, VheeRizRBEA %F1§m¥&ﬁ§dﬂ§ha§ B8 sQb%n RUEsuRGE mbaKinfplasma
prostate, renal cell, breast, or lung cancers._ |t

contantiens ol perspomeinoR | ek aronle{AEk Hora e T et al [17)
shoh0F ﬂﬁpzﬁfhgpé%%({/s' oﬁ@@‘%’orf ?Agg.&t%g b AR kR %s%e?éﬁ%li%%ﬁ? human

are signi ecreas he serum o i
hep@Cmp &tepERtesllsiaranega-opiittial t vaudusalbhdlnandrcethbputlis, acidgiess than

B RS R ERNFE e PR b

i nvention it is

-
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hypot hesi zed that the novel netabolites disclosed

herein are indicators of vitamn E activity and that

t he decrease of such netabolites is indicative of one

of the follow ng situations: 25 1. A hyper-oxidative

or netabolic state that is consumng vitamn E and

related netabolites at a rate in excess of that being
for teippiased tl.mwvt:he? wmeta—to@phekoldhﬂha pypedehdychemaithagithe creation of

bso V, tam
the iR Gy ot FtnadBegPhontt 5Bk v B o S Hibine pgon of e
anal@g@s@bxmgaaubeﬁIﬂdﬁeélpmtowpaasp Witringkr alsotsaawm tEat tiiecttiadotare
nmet aholites, -22 [00105]  Specificall eI a g tqQ.the
metaeligsaiviad BRIl DY SRR USRS CEBRRANOR B hYRECo g e Auxiliary
nzy%?{ here have been no reports of significantly
reduced vitamn E levels in CRC patients relative to
controls. The npst recent and robust study is tq@{s
[0097 hijiskikebs tha thy ayience pf dheredwa pasrlyeelogiCRpreasset e Biglosical

signifitn @SS Qlaﬁfl':’?pxgg@a P pIRTTEsFHRCARRGL BLopherol-specific

concentrati ons 2 5 subjects with col orectal
P45Gomegrtydroapldseds the porftreial dinphaonst gmm{%p@sm”@me@ﬂy? 8-

b | e,
i R SO Bk Pt G PR e RhRLEEALY e
howddr NhatdB@E e@&gchawse Bomgf td dingeaté ga;ﬂma: - tocopthetol/iriEnoloit would

1 1 d h t
T UNC NN T T LEME T T

blolgﬁ?&al §fo;” bf ﬂx@é’é'ﬂm Iprdc@@é‘so Qhich Rasddt b&h cheat® b FRRd hcmﬁﬁi E

related epidem o oglca studi es concernlng vitamn
literatyreaisahat e, twp pempocligarg vitermia | seferpt@Ipbt o rEd "Pﬂféenfefmg

the li ‘{;Ep hﬁ&%ﬁ %S?lfnetgb(ﬁfsm?ﬁe & %Siﬁto RG l;éiiﬁﬁfé%etaﬂﬂl}@ §yskhns. System

|es conte ate the effect of the disease on
1 qmmmomd}mam bmlcrge:taabmtnve enfioxidantdsafomt @lphatnsoplieralhigto the
ot hesi
ol 5k 4 Mo ARSI o b Wi BBt B S EnaY vt
SysteinSKquidklBcdherts gauinaaﬁtodcb]ﬁaaSﬁto ﬂlih &mb‘g&[ﬁ@@ﬂsﬁl‘lShd ﬂnaienttm@ntion it
is dfeioren i Slnsn: oL ope STt e a3l Plrienol
diselpser dht sigRfigaYt SPRCRRTALORTR RIeA oL Emm o PHL AP

ome@ﬁ@ﬁﬁ)l@ Brelpp@edliis AAURI hifSandbme] ASB ﬁrdeﬁl Whivere able to estimate that the
pplication, it is contenplated that althouy etarey
congRBRRATE ERALOf tieye melepdasia human seraR igp thepewing ’6‘8 fenge by

e R854 ) LSRG R el s
in thesuf)bfqmdlamie meéﬂoétTénb inwtithivché p@@@nﬂm@s@t@@@ﬁ@as@@mﬁaﬁm
rang?i it%aft)? 3 %lé(tfl‘n(i())[t%?lgr flér - ocgr%ero? ﬁapgroxrrf?a%‘lg 5% gélgégllogff{m&ﬁhat of alpha-
tocopaeoD [EQV"Ehéxe@mlartm eﬂdl,etﬂerbfa;ree pf albsik ﬂdn@gv-mbplmw gliidssin serum is

ot eSS B S5 o S T 5

gardnh@*&@&ﬁt%rc@/ﬁiéﬁﬁﬂﬁet%cﬁ@?d@scﬁbmﬂ{ i dt@Ng 7?@@1‘&: QEce1ebiv the
sinmply be the result of early etected

seryst- @t e dlhatané samsy Wéamﬁraﬂ!mwfe élﬁﬁ aptdetegied i thF WA Ghpatients

usecﬁ he Q%e&%? KR PRk, éﬁg%{sﬁn%@iaﬂ BObhiRSY phiQos o°r" 'tlrk amma-
degr ee hat I's detect y col onoscopy. [O 81

toc(ﬁasletitrmnoltdpecxﬁm E@f@\mmqge sydipaddse ssetbe formetiingf the Omega COOH and

not g%g?lg EL Cf? ereo\;l t bel %ofund 1S7¥ tah%n%n a&f%ﬁje t%l@%%l %ﬁ'tel;el?&c surggested

thattthevdr@as gztmmi-tcﬁomermdt@odteﬁblamwga d:é)‘OH: merboliteshligclosat ih e
inmpairment in the colonic epithelial uptake of vitam n
E and related nolecules. This therefore represents a
rate-limting step for the sufficient provision of
anti -
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oxi dant capacity to epithelial cells under an

oxi dative stress load. In this nodel, the dietary
effects of increased iron consunption through red
nmeats, high saturated fat, and decreased fibre 30
(resulting in a decreased iron chelation effect [36])

results. in the previously nmentioned Fenton- i nduced
present applicatinngg noypldpeastive wsits and fipitoqy netferm speeifie and necessary
bmio?g%v&a&mg fdr%he%aﬁea%@é otHRORa130ABUAL For 0 ﬁHb&d%ﬁ*dhs@ése.
["evel s of vitamn Increases I n epithe free
radi cal | oad, corrbl ned Wth a vitamn E—rel at ed

[0098} QA slyrnce dedlsectiie ey thaniblues deantrbpen Brmaampls preabledeicasyert

. r . . .
wi ASEEGREI ML, S Gy oTBL ARG Uk SR e ot
contgin mlzatanated tphykyl sd:n‘ahaimsandmmexiefmge tofapberohbkeatndatheiptheridéeur harbor

o s RS TSR e S 5o

intro@0dein¢ Gouitidned, Wefﬁﬁl it & possitfle Shat diirsabinelepui@crighate from a
heavi | y dependent upon a protein-nedi ated event [37].

tocotsicpald/is BFRCBEY n transporters are in essence enzynes,
and follow typical Mchaelis-Menton kinetics, the

[0099RI Rt &t trivdbChavY béchlTpbried oatiave Bmlo@ié@lrhctiﬁtlbsmephrﬂé) Fromitke
epi t hel | al cells would reach a maxi ma). velocity

tocoelwdﬁi lgamens-tagapherot has decnpapsted vy '&%ﬂg&?hfamﬂans separatc and
f ! X d
dlstlgée{ \fi; %E!gh; %0%&8%3 & %M%%%E%%Fﬂﬁ%éﬁ?eﬁ fbt&?v%rén atl?ﬂa thd¥Bherol an
alpha lspicooldpchidedhesbdlitn of aiphaggcagfienokdo dpecificallypreeast above
neurtg%fgg:rﬁea}' etxoln?)'j{e?% %rr}% &ﬁcﬂ{pqufatc%ecgﬁ' cke?:ﬁ éiea%tfril gﬂﬁ,%’g éb?lgy b %i8nols to
lowérmhdslaﬂﬂbqavp Hepbilineloiraducp oiliativE peteh daregge tlibextend life span of

h o for..t he devel ment ,of.. CRC i s ba
C.el{ s 1235 W e B S RS e QG PR Pt ol 1 B cKey
diffddéticehetRec €hd GnRLIhdialbhe Bhrind OF iodbphiidl BkRdOThe Wbili§ B Barkima to

gamma _and rel ated netabolites.. This is consistent

decrise HTWW’WOW Risowppide if Inflapmation damags ia gats o hidgnhibition of

t 24 b
bG8k SO AR PRy Fayf QSO A BN TRRL 8 824 v
for gammgpetogipbersl tofbe eﬁ'mtamand Baarerdadaniy asidrpodwrtitivglyl ohibigt the

sup;?%ai&xg 6# ?\% %9 C A r a ?(ﬁ ?[F gsl tyh&%&%@e& U?ljt {h% olnggaetllé?OH metabolites.

of g:nminahxmbpheasi nfalyrblel thmsnarpbmmﬂve sperios reapuusibiel fonissm)i-inflammation

CTINENs N X TRE e
is méRGoR&bhble 4R o&ééﬁcoéﬁ&oﬂﬁ’aﬁﬁ gaffd-tdobbleroiamet tb BekirdGbckural

Based 20 on these accurate neutral nass_ val ues, the
simijpsitisrigachidopiniridsas mophieteit ﬁ@n@ﬁt*é\ff%wh@&mauoaéxlﬁofgw%mn than
nati a'ﬁﬁﬁastolé\&fh@ Jfetermned to be C28H4604, C28H4804,

H5004, "C28H4805, C28H5005, (C28H5205, C32H5806,
C36H6406, C36H6606, respectively. [00110] The MH ions
[0018P] t hesdn pastaspist Pk tis inyeatioHhers it mpyidednoxel sampiang a
toconPér!)l/tééo@r‘i‘enol ﬁllgtlal&ﬁ Hesqh ﬁﬁl‘ﬂ&ﬂ Q‘Mﬂq nTﬂeg: ggxn&@ltd}.ﬁaherol/tnenol
ragnmentation pattern conprising oné or nore than one
metfdﬁbhte.@_ Bavielhed thewaginatic ring nsuctirovaducead. Fi ghin sspecl & thoinention, the
e B GUPEL b S Sl  S84RE N Togmiyy moees
aﬁadhatﬂtwhdhyﬁrmmbﬁfan einzcfuce ) hulvBh Maumf r agnent at i on

pattern conprising each of the daughter ions shown in

Figures 13 to 21. [00111] Based upon the accurate nass

M5/ M5 spectra, putative structures were assigned to

each of the biomarkers. The collective interpretation

of the MS/ M5 spectra of thezbi omarkers 30 reveal ed

that they all contain a carboxylic acid noiety (as

evi denced by a | oss of C02) and at
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| east one hydroxyl noiety (as evidenced by the | oss of
H20). Furthernore all of the structures -24 except
the C28H4604 produced a ClgH. 0, fragment where x?31
and y?2, suggestive of a highly saturated fatty.acid
side chain. This information is consistent with the

C28 nol ecul es being netabolites of gamma-tQ r ol
[001GHq gariatia bkstns Erisy ParTRGaLEsPa AP RGSTIRSHAP RIS ¢

hypo%@ﬁ AR %égﬁa&ﬁ%bﬁ@oﬁﬁgoth&op @an'T@ch@Qfﬁh h&at@%@&x@a‘i’s‘%%&ate a

resu t|n e reaction of ga 5 tocopherol and
stable lakkehd qumda spbiiiaxd grmsnofocoiknll/isicotrignd r@lloel & iggviggested that, through

i dues ectivel he C
this @?‘ﬁﬁ&‘?‘ﬁ}r% rxilcg%) uf o(ﬂ: b a—t%(%) Qeﬁéﬁé Tis ol %.E B%l{t%ﬁgesupfto six alkane
radidaO TOE prebdh® invei@tion T ﬁlggesimto&kmgdthoa{ﬁ;memﬁwmneml radical can
Figure 12. [00113] The presen |nvgnt|on js.al so

reacfisith # Epid Rerokide apdrubsraBently neyEalipoine GiidRrosids iip & Slablp gappma-

tocofiefol Rttt eRo Rk Qﬂﬂéﬁdiﬂ%@taﬁﬁ lipldﬁldéh?& IthPalfMdddedted that the
MPLES 1001151 Exanple Di scovery and

preserge pf irgl wayx ¢a<tﬂiyzsfthlsjrea¢tmnent| al ly expressed
net abolites in CRC positive versus nornal healthy

[00 ng];t rol ftga[ ekl Gha JCedtia@G G PafBla-10RpEGESs Qxfanﬁmllqu different in

I'n the 1nvention were derived from

coloa naﬂtl}ei;alscebé relfve wrmiasme ahiph sl €han i3 Bl jrihatiggmma-tocopherol is
atien 24, TAM st

e e

showaithitele mene cendegiratiohn loﬁgaqnna-nicommtdl eclinemsolonppithehd cells is 2-

S | es vver i ther i date rd, or
foldFyRecial B G- OrF o Gt e BPacearaty B o5 oy suorly
are bferchBATR! PSRt zﬂ%ﬂﬁﬁoc&ibh&bl (18] e colom epiaeluaat;¢1nnwmch

t herapy. [00117 | e non-targeted netabol om ¢s
absogp Foa?legr%dlrﬁaﬂlé Bdhe latEs GHFBERIVA PRGN PRI Of the
NMR [38], GC-MS [39-411, LC M5,
(hﬂ&kkﬁggﬁg{g%ﬁgﬁéggesp[38 42- 44] The nmetabolic

roflllng strategy enpl oyed for the discovery of
[001§B1 f er efbs presept apppipation éistloges PR esopherol fedirienol concentrations

are ﬁ%@héa@ﬁ% H%E] aﬁ%dsiﬁttﬁeesefhﬁ{]oi{(%(@ gat{%gts I@ &Bfré‘lts gg%ot in OC, prostate,

onenone overie
rena{l eﬂn, b&]astTdréungtmms dhis deder discoked émégmnmtﬂembe@l arfegamma-

toco o tg&oscH%}f,ollrge%tgcg]vgt)é‘tfxijge {n’?eln%lﬂé;sr%rg 8 %maéatn{l{r] géc\‘f%_a%gh the 3@191m of
CRE aiitl Q@ tpatdntddyersas threfoldsk notdn pv&Eiﬁe rehal chlb tbreaptoei ltnga@ncers.
and negative nodes. The advantage of FTMS over ot her

CH AT SENI N T

hypéthédied itig the iy v Meyabblitasldieclbded hekinardialiicators olﬁmtrynme activity and
whi ch woul d be m ssed hy_ | ower resqlutjon.instrynents.

tha e eEoe o SRR RNGT J° FBINE 0Bt oo rae P
either three or six-fold in -25 methanol: 0. 1% v/ V)
anmonj.um Hypet-sidtiee 6OB:takblic\éaww) thii@f cona@aihyg Vieamin E and related
ioni zation npdes, or _ in nethanol:0.1 96% [v) . formc
aci d ( 5etsboligy 3y g in gxessf Yiat b suarlied Ry M5 For

APClI, ethyl acetate organic sanple extracts were
directly dicth§ @eReletty ob Bhifairdd hbsbipign ofVilanB laié Rfatst@hdabolites;

3. A dietary deficiency or impaired absorption/epithelial transport of vitamin E-

related metabolites
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performed on a Bruker Daltonics APEX Il FTMS equi pped

wth a 7.0 T actively shielded 5 superconducting

magnet (Bruker Daltonics, Billerica, MA). Sanples were

directly injected using ESI and APCI at a flowrate

of 600.tL per hour. lon transfer/detection paraneters

were optimzed using a standard m x of serine, .
[00108] r a- aSmmnifing]y relatieg toitheeassqainpipe of sepa tmin E GaRosRiratoRs and

t he adrenacorticotr.ophi r :

oreG it 1 BTl e oE i DU AR R CRC tich
relaipeith 0bi@ld. The intdt esrsnttayd evbastistuda b that ol ingles vl [35].i o this study the

over the mass range of 100 1o 1000 amu . accordi.ng to
authoRetates mweﬁamﬁ%?f@@eﬁ T L e S
subjBeeX (with Eo18fecthl RiendHRR URIBEY ARSI uBeaR o dlis pRsiotseslgioddoscopy-

Internally calibrate each sanple spectrum for nas

S .
basclcouly dlogreasingralphn@ndidestrasing Bapma-aegRhcst 1yl WeERsosttpd with
decr%%sg: I%)gc]utrelnge Bﬁ%x%é gs-l——%mi?v.g%gﬁ;ﬁn@ﬂ AL a&ﬁ&ﬁ%ﬁ; BbW&er, after

nati ons xtra loni'zation nodes were
adjusbiteai foe gotbmrial eaddund g yhdablesShéwg rsodssveEx 1t gignificant.
Positive ESI (analysis node 1101) 2. Negative ESI

al ysis 2) .. ' .3 i ti ESlie. -
T T
and ORIE, He202)s of The rB@sich bursouARG the mpdikatons ofidiecten 8308} incglence.
Negati ve APClI (analysis..npbde. 1204 00120 ' :
Nons ¢S Fadisrcontnmpi i BUTECaRO o & g ehicgehdd pfabotites
Thed8HR, &Rlof a8 tyirdthypstabhid ib dlat £dietary deticiemalin 5 bmnifia vitamin or
mass peak had a mass errar of <1 ppm conpare 't£ its |
Putrene G focaimerresed rskiof P gRRRHISTISEYL VBT REH Bt hecscase State

¥ esSaliA lirdcRt & VERSINGE ndt conBEpMRAd Wer e
leadaggggig?% é‘eﬁ%ﬁg&z“ee?%??iﬁlnpggﬁtt(gz rrlélgaa/otrcas. gmgi nm dat a

transformation was perforned prior to Fourjer
[00497ns orFiasesieg thedisioerirs disalossd) inthivmplicatine hig santepalated Gt
am{opgrpait eﬁa&@éiéé%ag iHRe {RIRELAERE incEdeRGL (WRRkth RaP@Rbeen

t contal ne e accurate mass and absol ute 30
conclusigelg iptopenf the arshenpe akCRCurspitimdisleimiase 96 vitaarig E iggforms and

100-2000. Mz were anal,yzed. . ry t I :
el AR e DR s A RO T
defR@Inay, iaf H1RB a sabdig Meickabe douldhave peakeyealetia epidemipidged! shalies. If

their cqrrespondi ng neufral masses assym hydr ogen , .
CRG Al § drssrtbty tg‘ﬁ? Hhetnbales Hor HESu il Bipdotogica
HnlaBBSRtW&n vEATR FPednBdi@fibisahd ERCAYaMRSE DIy bE theGEsRB 0 ebrly,

usi ng DI SCOVAnetri csTM sof t war e, ( Phenonenor n

undefested &G mesenercin thegagapdormal sphoreanih dyows ﬁ‘gfr%c&a‘t igke many
yeaH t?'plmgt 'tcﬁéx ﬁzef dnb%%%ﬁé@gﬁtt ig REEGLAL Bl AddsdoBi.s conbi ned

e was then processe -26 determne all of the

uni que masses. The average of each unjque mass was
[00def]ler mi rkaged on ép ﬂ@%ﬁﬂ@%ﬁscmﬁ@d ip-this peplicaioBiolt ifAisogqutemplated that

the eERLES Peﬁ’ag 8@@ it Elife hi@ooldRS s hb@hd Rk 0fS&HRRE BlthP

be analyzed, representing the Xx-axis. The intensity
deffaiancp dohrathessnphomant il thegahicapithdliel drtdke of viddnadn Eegd related
molecules. This therefore represents a rate-limiting step for the sufficient provision of anti-
oxidant capacity to epithelial cells under an oxidative stress load. In this model, the dietary
effects of increased iron consumption through red meats, high saturated fat, and decreased fibre
(resulting in a decreased iron chelation effect {36]) results in the previously mentioned Fenton-

induced free radical propagation, of which sufficient scavenging is dependent upon adequate
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was then filled into its representative X,y

coordi nate. Coordinates that did not contain an 5
intensity value were left blank. Once in the array,
the data were further processed, visualized and
interpreted, and putative chemical identities were

,ags gned Each of _the spectra were then peak _picked
epipsligffvgls el vianinds tceeases phenahelial §e%qadla¢1|loaﬁe%0&%rth\e§l a vitamin

E-8Rle %heGort E@ﬁéﬁlc? "’ufﬁﬂcf fh@x@fo@é be @P&%ﬁ b_}g‘é‘l%%@reatsg ﬁf‘vlﬁﬁﬁtgﬁ ‘ilke

to create one per sanp he data from al |
meghokiangs ant-onisants;tay mll ané@gmbsamtﬂie a&dugaﬁedrbpeylmcbaofenm resulting

IO kL ay, I
ﬁo&%g%mr@&?te grgcﬁé’ﬁger%&ﬁ)a% e[ab?ﬁ%mrgh Ia h%a%%ntgyﬁegﬁ g{bmm e uptake
of Wabraindl mtoeCacs) 1 ecpdnﬂemimelﬁhl bsllsds ssanghtde provess, heavillp degeaddnt upon

cor.respondi n iven netabolite sanmple
DA R B e Praeit PR e BRSPSyt follow
typRAlMi@atis-MESo) BHaks, MNRR & RaicH 3ltaninE 28k eXeieiEhtd ddlonic
this format, metabolites showi ng djfferences between

epl&leéa’rfeﬂwoea FRoFiea meximal velopiy himaxinyhich mak pgt be gapapls of providing
a sgiﬁf tc%fl %;;ulailpﬁét%?tgve’%fé& yeland de%?lgplrngrﬁ b VRS Hﬁ&)ﬂ}e Qint in time,

or et a ites that dif et ween t
themfomfalhcmmgtrhie:s SRBidagsé mwmmb exse ¢t pydichObtpminTh ean be

el tabie Son il e sploh B Bt By ofol Ylretore. e
hysdtidsisTor thatidvlopm@iti of ORENE bivay n&%Wn&rhﬁes ih Won and low fiber in

popul ati ons_and t herefore hav otentlal di a )
thelgich Pt pn 2 fpficigron fn srieligl et vt Aol iw@%@ﬁes

Thi¥8$ SorRREnARA M&ﬁoﬂ%de%lsgcél eﬁs@e{owﬂ{gea 1§ékfcfﬂaﬁjr fPtificant
to provide the putative nolecular_fornulas and

copplaliindgtwesh &R&cineidense mdletgimxtaegr Bapalemeytatgiy as large doses of
vn&Hfu% LYRr {h%rl‘ﬁ&dep{\}%id %Qt O mc Qéa il é}ﬁ?hﬁasl@vels.

mever i ncorporation an eve opnent
nals into a connerC|alebuseful assay is
4

[0q1 act i £ accwaie sppe Prasseroisheming mpiehplitepd M densgepverted to

oo PO P B AR o e 36y

448833, 430. TR0, He8t3502 466.86@d 463 20cIIBARSAPAR ¢31 15 amaf 594. 4851 Based

on PeSt AR iR AT A Ss vlip dpamaliey'es PRy AR e s lgposi
masl&h"se@ére deeatintd boe 028HWEGE (28MHESQH, CREHB®D4, (28H4805, C28H5005,

8 TR BP0 i R oL DRGSR al gor |t hm Usi g
sanples with a correspondi ng known di agnosi s, which

foozao] t hen TheMREAbhseA theSe meBOGSE: ¢hakibRWdSE RligSa {diliston
Several supervi sed net hods_ exist, of

m%ﬁ?%fiﬁﬁ%ﬁ@ﬁ%&ﬁ“@ MEAVS fagrarnialion pation FoMpsTEPIE REmpEdhan one of
thefcﬁﬁﬁllgérqoﬁs%ewh RCEbEOL @Rt Md ﬁfirtl&@éi‘fyalhe lﬂ)ﬁl\’i@ﬁsl%? these seven

upport vector machines (SVMsj, partial | east
meéaﬁ’ehﬁeeere ghyyaqterived mavmaloygisenérml%@ISsoe ngOID) MBS
SR8 s D5 DOy BRAERL AL B UES T E8 02
shrunken centroids (descrlbed here), or others (see

[00148] f or Bysed/ heam)the accmte[m& Mi?/M& shestrai hiatioe evemelr@snwe assigned
[ vaI di.t

o G ST SRR 18 st ikl S s SR okt

rer:adgd thay/tbey 4 coptain @catbagte at&d mdﬂ:t_ydds ¢viddnoadriey a loss of CO,) and at

leaé:t 0‘%?:’ st ro:%iri vva és %%Ei%gfﬁ‘g gxg ]l%% lo%l-gl?%i ? H@‘lé:?r?\org: %ﬁgf Sllg gtructuxes

second nethod i nvol ved randomy splitting the sanples
in half, using one half to generate a 5 classifier and
the other half as a blinded-2test set"” for diagnosis.
Since the first nethod creates the classifier using
nore sanples, its predictive accuracy woul d be
expected to be higher than
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the second approach, and consequently should require
fewer netabolites for high diagnostic accuracy. The
key point is that the sane diagnostic features
identified in the first method are also inclusive to
t he subset identified in the second nethod. Based on
these results, and signal-to to noise intensity
exceptthe CoSiEdG0H ;fwdmtd h@‘gWr@pEUﬁwmaw agdy=z sxggqs@ﬁe of a highly

s SRS 5, T B BB s s
meta%ﬁﬁt@@@it @hiniaatbbdbﬁeroirﬁﬂ gdma@RNodofienbl. Phik €3, 2Ad €hdiwndrkues were
. nber of netabolites required to achi eve given
subspguenty hipotieniznddo he mptabeli SPTOHLSHOIAE o Hggeae'é‘m of gamma-
tocopﬁe%l A8 ftHe']x?m Serdalds B?ﬁz?d?@é .%fd)oleu],_ E@d l%lsiﬁﬁessfé%@@tﬁehat a

I'ng classifier | ess than 10% error rate

(0.1 tralnkng error) |s pOSSIb|e wth as fGMIP ¢ th
[001[}@} abol The mqglrsggctg@s qrﬁqu(g eh andjpusativg gtryptures for two of, the

It is worthwhile to
53}6&9‘?&?%[at%l%yar?(s}\%vsn?g%%g?g%ﬂg error can be achieved

using 300 or greater netabolite features, however, the )
[001dB} or i Sheopresent invendign p@,lsg@ﬂflnqdd\/,@yrefcff&pp taglp gwing examples

mm%g}apgﬁ&hgnégéﬁggﬁgmpgnd usi ng hundreds of features

I mpractica for clinical utility. The plot
in Figure 2B is conceptually simlar to that in 2A,
[00Hdhever EXpMPIgiSaph in 2B shows the misclassification

error of the trained classifier for CRC and 20 nor nal

[0011% I vid %Iﬁp{ 01' | 194409 A?ﬁ ;&&ﬁffﬁamﬁ{ iRt RSV BElEed
egra I ne connecte y
gitive yérsusresmabiealt ~'. ols showi ng t hat
m ni mal cross- valldated n1scIaSS|f|cat|on error for

(00 £18F POSHL ¥f K%glhag:ﬁ A hﬁﬂéks%f rﬁa%!@ Er?ﬂﬁ@ thvbstlon GveRSdekiovd from

as seven tes. hat nor mal
the binedysid cd 48 Isa‘umd;exppl% ﬁdm@i(t-p@ungau@gs (2@ AN Metage I/l and 16 stage

l%g% g(ﬁ %_%n]s di g gf??tﬁ%lf h| SAt‘ §£rﬁl§%sq{3%¥ 519%@ tlgxg-pomt

collBEtfonk,aas el Crat smpiasrwams takment@&@mnsd@te@aprmr td ¢ramrr@5%ely

(see arrows). .Therefore, the ti 0
ol R sOHE P DG & B ER e (RS 880%9" g aaation
theldpy.n positively and negatively diagnose CRC conprises
a conbi nati on of seven netabolite features These

i ncl uded sses_of tant| |va en
(004, 32000 ngy ecicgre i Ceralysd R s Ukoed e
scienflfe fiblature ARAIdRINMRTIR), BC-N1QQIR41], TDaMS, lﬁdd FTMSatrategles (38, 42-
cross-val i dated di agnostic Erobabllltles ;? FE
44}t Hee wegabdlis@rafiling élr@feRYrﬁﬂtﬂlfé’ fardie dicaven fprgnt }i’; E’i‘%essed
me‘%b?lfélaa! mgtis %41)‘?1(: g v a tdoﬁ%ﬁﬁ&%ﬁ’# s @ﬁﬁe% ViRl d®) Phét®menome

normal 1'ndi vidual s on
Disttweries it 44-E4ch sanple contains two points -28 on the
graph, one showing the probability of having CRC
[006 Pé\)am n %% 1?@Hgono&§crﬁ)té? el utwtl)?ved Qﬁe%@@k:g bf ¥l ex¥@tts from 90

nor na squar ) can be seen,
mdmmrae (aca E€REe§EnorBR] by daap I:res:hom,int@hn ETM@ shd wn@st!qmdwmaher ES]

on.the | eft .side,of. th h
or ABGE & St iand SderF SErptel SRRt r S o R Mifhased
plafﬂnﬁﬁtls ﬁieﬁi%h&ésolm@ @bl thaTﬁllﬁ)vW fedihe tepdrapopbiahdthtiolitee differing
were then used to cre elver erati
by eﬂ&hs%qrelﬂilssqf ad teee}anw?vgw fdai?ﬁ%w% b2 ?%ef reseldion T
msﬁ-ﬁlﬁérﬁs IOk (1865 IblEhol§ SHM I L@ ak18 idFeARiluted it drEiekd okisixfol in
, Which shows the true positive fraction (those
MAth CRC being predicted to have CRC) versus the false

positive fraction (normal ipgividuals predicted as
having CRC). The area under the curve is 95% wth a
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sensitivity of 82.5% and a specificity of 96%

Overall, the diagnostic accuracy is 90% based on 10

the cross-validated design. These seven netabolites

were further selected for structural

characteri zation. [00125] The rmre sanpl es that are

|Iaqble as the trajning eb, e nore accur.ate the .

metfagelf-{ foRgY TRy bydratidoBSBov ORREEY G G I IRALRRNCT
metﬁa"%ﬁpb P (vf%‘fo?mi’c‘!aa%ldt(@@sﬁ %Q& ;foﬁﬁv@éhﬁ&lcﬁlrﬁodesg @msﬁm?ﬂ hyl

to i1dentify the optiml di'agnosti c marker panel
acetd@mb@dnplb ovteactswmmdleacﬂy infrsted Svidipahvibiaang. 44! anplyses were

e RRRRET b Bl EREET DR BRI s
supérb(&idﬁcﬂ]@ nEhot. (Bﬂi&keﬁﬂﬂt’oﬁﬁ:& Eﬂ]lerii:a,pMﬂ]D ISalﬁiple!; erreslampll} asjected using
were _r e or reatlng

ESIRb ABF S8 TR 0B HE Pt o HePsep e Phgppsfom it Sore

optlhﬁfé'driﬂsﬁg 23@hdLOMN b1S588ne, &iraLRne A8RMHE, Hﬁﬂleﬁjf’aﬂ@idmhﬁlg mix
he optrmal nunber of netabolites required for the

andlthmmnoccrﬁlmoa@s heimoae fragment AdP. epdigon Hisdastygiep) qegditions
wer}@%e&ﬁ) %ﬂugﬁieeelg% %{m&ﬁ%ﬁ%&&aﬁfﬁ Sfé({: hxg#lﬁlgoensoevﬁy%lg gigfr:bl 1%%3 of 100~
1008 boweccofdies l the pisthimemt wasufadner’ use@nmmdamdﬁ& mlxttsﬂtv@f the

di agnosis of the re
aboSREHDSRei a B | DR AL BR, o IR oo T mass
acchéyneletliht asduisittyirhieg oA$0®i1 0¢teambei ng CRC- posi tive or
normal are plotted in Fi gure 5. The results show that

0o, 7S5 PP BBt g

moddsvedd MeAin@l Bf @R kanfl@babi | ity of being CRC positi ve
25 Figure 6A lists the patients, which were used in
t he, t est e’tf‘ﬁ and their act uaI and predicted
dldbcﬁ’t?' e bb|I|t|e om Figure 5 were then
transl atle %Oqﬁh‘ie(ﬁ%?@% ? Ec, shown in Figure 6B.
The perfoNﬁﬁﬂE"eE@n@P Yﬁt‘se"f‘?ds?t“ ¥ based on
cl d3epic ExE3hn of the blinded test set were
sensi t i i Posithe B3 ¢analypiamiofe £341) of 92.6% and overal |
di agnosté ﬁ’é@@lﬁﬁbﬂfﬂﬁmmo@ﬁ 00126] To verify that
t he sevénPertivaotGlittealyselnagedddy the classifier were
i ndeed 30Nsgrtowe AGCH{antlpsiemods19dl ween CRC and nor nal
serum the raw spectral data were visualized. Spectra
{00i Y si x Yting mbinespleesi-spiagepaegressioniing, masyaxipraliss everpd:tahmted

s K S0 S 59,208y SO0 Ly 158

thegraiidal passeU):mg K 3% koﬁwa&feom BinakenBalkomics ., e ddngizes of 1

t h I d t f t.h
megeird R BTRAE Fere AL B E R p IR MR AR BB s
peramedgriotas Eolrrt m&ﬂ)rﬁlmﬁd &Qghimdef:alcﬁﬁﬁns) Bhie Inla¥€spectra from each
atients and heal t hy M i ndi vi dual s. Theref ore,

analySSVers RS, STEpRRPERo St gt g5 g gpas ond absotie
imtHLBH 18t Sk bR el AP OB RGA4Y Rs§ B/ order to

can formthe basis for a di agnostic test "as

CongREE A IsBmmanza datsacaqsp Hifferant ionizaf@0neB} asleaksities, 21l detected mass

L T

formagtamah selfigeCRE EGtevwuiimedisimat (Inmssesv mrnpi«almmgmm tuiray was then created

. ite dnsc vered, usi n
s A i R TR BB ot B koe B DFHBLS g Conade).
Thendtahfoain nfltypte filep remambabied enmﬁ -da8Binkd ViR R MMnGrocessed to
extracts and five representative nornmal sanple

extracts were anal yzed by LC-MS using an HP 1050 hi gh-
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performance |iquid chromatography interfaced to an ABI
QSTAR(r) mass spectroneter. [00130] Ethyl acetate
fractions fromfive CRC and five nornmal sanple
extracts were evaporated under nitrogen gas and
reconstituted in 70 uL of isopropanol:nethanol:formc
acid 15 (10:90:0.1). 10 L of the reconstituted sanple
detgrasnesalbyfelpt wndtue onasiies. The dPera@5d egdbtuniqkly pesssivds de@g’n@l, u,

125 X nm col,u ilen ech 0 f or
repdeSeiine st PR T cart R b astinalfplerie o be
ana[l;Q@a&apkesEht&@tt@e i-ﬁﬂmlthlamtuﬂhfafm&hamk Sbﬁﬁdmlbﬁtmg' thnfiléBielected
TAR?FL‘PXL nass ectrorreter fitted with_ an
é tOdtS;sm%ma V%:é?ﬁ%ﬂat? GRpsinates fat digapscoa3inate
mtérﬁltyn%@et W& leﬁaﬁaﬁoéﬁce id 'ﬂﬁ ﬁ@het MPBdrE ﬁfrﬂ’ﬂarl préceaid, %@@Ixzed and
time-of-flight an accunul ation tinme of
rnm@&@m@mnﬂschemtldmﬁge wn@wmd Jackpitha seeraeere ey peak
of .5
pick Pishleh o g Bl ROufiyi3BHETEL Thise WA Roh rodes
welc@hz) médiged Ourdari dne dats fild feim3e Thidha frbm el 90)sam1deet were then

erature 400C,  Decl usterin
me%%'g)and %‘eﬁmd wo pEmYqg) m ‘é?s;ﬁte B lr%@é’ip fléfﬁ%*s
reprRbiRad bypd ccﬁmﬁ@ﬁ@ea&i‘-@qd@%é@om IM@GCM&@' alsiigR rdW. Mais cell

product ion, accunulation tine was 0000 seconds
corsesapndingige BhyeR MsEhoo saple efgmbmﬁwaﬁhe ingasittaf Sie meteholitsgn that
sarfi1Pis Alphay SRR RASAIRISES AP 8 (HATCHARbARGGowHy ! N
['i'sion energy (CE) and [l si on gas
dlf(e@mes higiwaep gemps @ifsa@pps (1 e. [nom@ al}d cﬁh@r)ec)au badetesthigedn
chromat ograns (ElCs) as detected in the QSTAR(r) for
six of the biomarkers are shown in Figures 8A to 8F.

[ogthe) top &aﬁaémﬁl'roee@ v&aE %sefdlty @a&@ fmetaﬁbﬁés xhﬁtrtﬂffem%@ehhﬁie

bott om panel of each shows five CRC E

nosb angkig pﬁmqswveﬁamm@s @sﬁrm The meteboites 450y ekt s criterion are
t I

AR ML B | S e

tqup@ml@@nm t!ﬁamfoteﬁmvesmﬁmmbrﬂagmﬁmamﬂam §he fe0t3 8k described by

el BSOS Wi Rk 88 SRR 2 R RS e By

mdlucnﬁoﬂmﬁﬁlaé.ﬁrdlc'ﬁemcﬁwh&&cteﬁtﬂy (sciPA poRHiERE lphtahi?bﬁﬁmctlonai
he five normal ~sanples, while Figure

e
grages p@%«wg bg?teh OWGHEF AR nENROTRIERD a0, deelopeesrad 480 Signals into a

conﬁ@:@kiaﬁ? usdfhl Qa9 i el aus, %@@p&ﬁ&ed@laﬁxgt%ﬁrﬁ&ﬁo&%e%@d to extract
the top two spectra. As can be seen, all peaks in the

theppmumeiggaosistioaen seiftorothe At e JesadlBdRAIgW600 Da ar e
barely detectable in the CRC panel (boxed region).
[O(ﬁ‘bil] seveR sierfiftg sﬁh&f@mﬂ&f@d éa@@@fjﬂe&ﬂc% éﬂQIyE@@f IE-ENETays (PAM)
platformwere |o detecte on ap,

Al wqye!a%%wuspleqt meéabnhts §ean§¢sgj@vmg optimal

o (Varwstat. stariordeedn/~4ibs

ST S
alganilm@g[}ampbm tvigh arcmesbomimg lmoﬁnglﬂgmsis @hichnzh thergber plied to

ect|vel

ciap 3% TR oher SR B ey B tybedsexish of hich any coud

haﬂmieacwsb&ﬁ) Mﬁﬁlf@bﬁ%st%jmlrﬂ sdtNgclbdthg RASERI NéBrallfetworks (ANNs),
Al t hough the PAM al gorithm had

pp ul ation,
su e%ﬁe é’ﬁ‘i“éfdn@é%ﬁ@r"é‘é%maé%af atsquases ispgiminant analysis (PLSDA), sub-

linear association methods, Bayesian inference methods, supervised principal component

analysis (PCA), shrunken centroids (described here), or others (see [49] for review).
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di agnostic performance, we re-examned the initial
FTMS di scovery data for netabolites which appeared to
be related to these seven based on nol ecul ar fornul a,
chem cal properties and ionization informtion. W
were able to identify over 30 nol ecul es rel ated to the

seven PAM 20 had sel ected which all shgwed de .
[0018dpr essYieas these wars caxA0SRG WPI%(S‘P]UP’EI‘ %Hﬂd]? i tg Seldiey of

the l;Al'M e?%odt}?%cﬁggtnsggé Cﬁ@%ﬁ?&%ﬁ% Rag) &é}s tﬁ?@t & 3FobP¥hlidated training

el t her 2, 36 carbons (see
class‘?ﬂieg‘w'ae cikdted wding U faimples ((ﬁ&@ @ntén@nph,éeaarm no samples for a test set.
The g@%gg@ag ﬁwglgﬁcLli'ap\A@orﬁ?lﬁ sﬁ % ﬂg(liﬁ_ fiaxﬁ?&’[éﬁﬁlf tcé%_enerate a

classigh oA the odas Balf &n Blinted fut sar'hfat dlagnosmegmqeeheeﬁfaﬂ methasipereates
wh

i ch nmol ecul es should he carried fo
tho leSgHict PRSIt BERF S SR LR s g B g e
the #eéhd! ta??ro%é ar@c%n%ﬂ&ﬁl& Rhdild ABhiRCiHvaSmetdtdlited &y high diagnostic
consi ent y appeared’to be the nost robuyst

accmfschhemem @t s s thesame dingnostiplepiss dsal an the st fisthod are also
mclwve %}]}9&1}9{79%{;’}%0' : @QQ% Hud me@ &, Liiﬁitsé&' cﬁi tﬁésb’ Fés&i@&t b:m;@m to-

I omar ker's
noi sztf{ Q3o fremplid mass ppﬂctrmhar}a@tze savgn mg@bqlﬁ@twegfp gelected as

e Bl 5 S S LM Bl £ S5R39 18 oo

F1g1§r9 b AL SwSIBE 8hibdI R hRfAbol R r@didlfeﬁ to :ﬁsﬁiedé Q@&e{ralmﬁgerrors at various
erties, NWR SEeCt ra, and

S
threplsi valves (2 usengefing e b vrongevo behalm ORI LR i glassiie
wnﬁafegﬁI %B‘g 099 Elli] ratg I'(‘@[ Gk g eﬁ{)}) Cfsspd%&bl% Rth 3B TPl 7 th&@sbolite features

euse Inan att determne its
(thredhplictalueef afRQABSELTH: smﬂr@@m Biis werthyiila do wrte thadhsjopest

wBbEpeh ermenr e e B B g e B s ony

a fe@%&&&ﬁ@weﬁﬁﬂw met%ﬁ;lfdﬁﬁﬂﬁxes @86 HesOB el forturchwpyld be
zmnaggfgtgé? r&ll?lgz?.t 1ty % g&)t Fﬂe‘% t%gorlla%%%aﬂ% sﬁﬂap {} that in 2A,
howdQE€ EH@gPa%ﬂ in 218 GIYvEh tl?@mls@la§sﬁﬁ:a@<ﬁrﬁéiﬁﬁi bftha wellﬁéd ¢lassifier for CRC and
consi st of a sem -saturated chroman rin t?l g Th
norgibiadivitails fellesinathe eper wlidgionirsqcesire isef' QP¢ ﬁmmgfam ¢
linel;coﬁﬁéc?gdﬁ)g' d?atn?]dﬁ% h‘n’[rﬁgs tht ?re[v%; 23ht, Thgwig ﬂ}%ﬁﬁﬁl&nal cross-validated

contaln e net i nterest were subj ect ed
mmiasmﬁuaemse'ror@rdé@-lp@sim individyals cap begchigYed wping Ayew as seven

meGfih T e R SRR Rl ghpiBic Bl Bl Plan a1 B Rgcuracly
dia@iceePdskRirBal using Py @xé nsataedame ﬂeﬁtuSe britrati thésthreshodtb thet hese
HPLC.conditions. [0014 % condi t onil xt I cl_g’el on
misglaggfication PR iPHERG it &ealgydin RUAEER R ﬁB‘F Pert
conlﬁnﬁfontott‘ SR OB RIS baddlonSBY eiRtHRf, Whieh tﬂiﬁﬂaaih@olutleely and
markers were extracted into an organic et hyI ace

negpiivaly tiegnoss RBCoamprsss eifambinpdencof sever mstabp s fegpuges. e included
ma&%‘of’Qi %?)st&ﬁ{%ﬁ? aﬂ}ba‘i’én? tCARK4bs QB0 3758 ﬁéd@%‘?ﬁ%ms@ Q¥8.384,

re’preferent y ionized In negative A
591. mﬂllcatdlﬁﬁg 48pl.acidic proton is present in the

nol ecul es. [00141] The structure of a given nol ecule

[GQ%J' or di C#l%tu‘;r‘ ANGRE gf‘ﬂsg kfﬁidﬁ‘:{e@gg@ﬂ&s@& bl%gaﬂ?ﬁﬁets %r%ach%-f the 90

condi t1ons that speci f
lndmndhemjh che(seyy iaxcashewn it Bigare ge rﬁélcnf thee {ﬁR(ﬁ@éﬁ‘%’t‘q Smn)?les are listed on the

left side of the graph, and the normal individuals on the right. Each sample contains two points
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Even slight changes to the nolecule's structure can
result in a different fragnentation pattern. In
addition to providing a fingerprint of the nolecule's
identity, the fragnents generated by CID can be used
to gain insights about the structure of a nolecule.
M5/ M5 anal ysis was carried out on the ABI- QSTAR(r)

on thelgraght dneshbwipg fherpectabiityef hayiny CBGdHipmands).iaphens 1eving the

rogen .as. t col li;sion_ga
prob il g8 Fink SRR s mhy ™ alfe{f5 s Bon B 4R Teren cRC
samplBy, MPhicla8sifyi 6 abintdl (pdieasn hﬁ\léfngdd dif&hdogsph) dichigreo®trna samples
ability and suitability

f nt
that elagsife e CRE-nosNE(Chirlsg ﬁ;émeéo \ég%:pgxﬁ) rtflge pg#s qt?,goqxfgbaglhtles
werdthSPRRH ?J &e hEhddiver &féra‘ﬁhg( c%ﬁfc&n&ﬂ (R@C; @ulfvé QFigie 4 using

orlglna nine to narrow the

soco grusigrwmkiont o engleecdon BRI bl wishsbpsahe true
A
posnfl g&% < v Ie&t(%}gg 2‘?‘%{"‘8‘?‘2@ Yoit#a%e ER@Z versi tl'fe' AL fsitikd

the Six nolecules to
ﬁacmmnymmamm peddictedd? hviog PRED.oTheaanch underdhg ¢usyrob 95%, with a
e can be_r.ef dito

s B eSS 0 e G RUASEe ot et o

the 4BQN alilhRe PSidh ATResEBS S l’rﬁfab@ﬂmﬁb fithepiglicated e structural
structures were assigned to each of the biomarkers.

charpeierizgfiniar y, the col l ective interpretation of the MS/ M5
spectra of the 5 bionarkers revealed that they al

[bo 102‘9]“ ai NTge ﬁ@fe%}{ﬂeb thafifré ShalBRIELYhé BSinY lsa,elﬂé?ﬁlﬂreth)tcmate the
| oss of COR) | east one hydroxyl noiety (as

resullinigdéaseiBer SIhyuld he af d}%lomg wkaywn ERRlete Thisres éhel reggen fop using all
8

o ARl L R 3 Sk

dra\slmt:la vafishppatdiyis det o km@elocsbmplns av‘ﬁﬂath%e mﬁmdawlacst @fﬁ (w ich were

t wth t e| t
not BERGeTiRRS BEBBRST DI To FHECS FOR eaR B DI ke gt ino
two %Q)uia's’rhﬁl@ GotQRdatidg {hy PRESIRG bEdE6het 0 uleasaREsalzol ik training set comprised
r oduct s reSLﬁtl ng_fromthe reagg nn%
21 Q%@m@mn 42 AORRAS | | iRt R b fabo f%?@@%‘* fRrthe lowest

mlsahs%if&a@&i &hok 68hslies sahﬁ@@%ﬁsl 16/ @bied bFh BB of Fidute 5. 2W)thin
M5/ M5 spectra support this hypothesis. As would be
these 66 s pontained Hiesubrst @tﬁsmné*escrlhed FHove. gFhe clagpifierwas next used to

pretﬂaqflef &Iﬁ%togl? BBthé | 'réﬁga nldg%&g'laakg ld%luﬂ@{ HidRE & f’?%nﬁeﬁ? The predicted

‘ocat i on of a hydroxyl
prolgibduws of the bh:rtded 6ot @mples s eitheobsiegCRE ipositivs orclerrmlm plotted in

FigfRa e Romrrhay t S haCR EmS R bl sl e R ishel fiBbiiey

of bBEE @R ind @fvo biiBle nrfaliCirdiFiesh 4 liglicr pEibebiliy oabengmmosnwe

in Figures 13 to 21, and listed in Tabhles 5 to
Figup SAJRIShrepatigals uNe WEFF UFRhin fedssh ateiis S5 aﬁ‘@fﬂ&w} PFFH‘étCC‘

dlaéﬁ%§§ €$hd Q@Jbﬁlﬁfés E‘@ﬁl #@ré\@ufeﬁﬁl&éﬂ Banki8e@intd ® RO urve, as shown in
etecte nass, the neutral nmss. These are

Figure £Br rlde p@r@r@gnqmch@raﬁg@gggbasm ¢lpgsift cg;mljéﬁ fhe blipdadfesk set were
senfiifige L O% ePifRy St R o SLARF MR i BT BAS |

the previous sections, because they are detected in a

[00K$Jat | v&oiverifyAbatitmrsenaectaplites helem\y té@é@%ﬁ@h’é@féﬂndeed
I I

shop R Bhend Sec ISR BEPU AR b PR IR R 3 Flustiocs.
Specied B sixtod theastrtandliomaksefor ﬁp@@ﬂxhdhors;aémdfﬁwafﬂw CRUBjaMBles are

data obtained in the negative ionization node for each

bi omar ker was individually analyzed for structural

assignment, particularly the placenent of

-39




10

20

25

25 functional groups. The MS/ M5 spectra of each

bi omar ker showed peaks due to | oss of water (M 18)
and carbon di oxide (M44). These stipulate the
presence of free hydroxyl groups adjacent to a
tertiary or secondary carbon nol ecul e and a carboxylic

s 5Bl e S oD PP CBLEb e Ao o

cas®) BeURdrRs igrefthi hecebmBll sa@SiSs, and MdA FonaE CREILMPIY
(Table 5, Figure 13) an initial |oss of vvater and

carbon dioxide (mz 30 38 7/H450) i.s o rved.
[00%%7égnenﬁa$eéﬁpes§ﬁ%e eyl t?rﬂf?eﬂvgt(”@‘? beyn g %@f&é@f‘t o of
CROoftivERHieRS MeaﬂW@H@@RCD VGRARI Mlerdlord) duckFinames, caépable of

cleava of the phytol chain at Cl O C4 position.
ldeI[tmmm]d diggingGoiEp CRE-1oFiilst andgCRG=negative serym, o fostn the basis for a

unctionalities shows

CRg%%%g%iggﬁ%ﬂQh%xﬁg%§¥gg9 éﬁ“%%ong with the regul ar

carbon dioxide loss (mz = 383 CQSFMSO) ‘Sequentia
{00128hg opdixamglest IDdeiisd {lettipd S g Discovered Metabolites

foll owed by the cleavage betmeen C18 C 19 generating

rag TREUL

{00?2 |] res ggﬁ%l fngéns &ﬁé%egg& &%é%uﬁl ScllAtriepr esg}fﬁ [ nlgtﬂggeiV
d1agrfosta: mﬂ&i&:ﬂltasnd[smt@ using mhetHW%plethod wet veﬁﬁatglwmgtanmpendent

nl
me R EPRRAE ot PSRy DBl CRGIRT o B o ARG a The
rep@éeataﬁizsnmher @nipheexa@hat® ahalyzel e LOWIS isihy a5 HBfl05digigh-

| ecu z 241  (Cl4H250(3), 223 C14F23C2 wer e
perigguicE amFl ﬁ%ﬁ@twhﬁnéﬁﬁg%ﬁdﬁg%ﬁ é:@é B@smasvﬁwfometer

particular fragnentation is a strong evidence for the

[cOBOgt r i bWy Acetite frBohdiisHh ONBRCANO HiRSndiah 1etelsaﬁaolsowere
chroman_ring and the phytol chain. g£00147

evapyaied RiflFF BiTOgSAR emhreeqlﬁmuedm Ty léopifaaan@mﬂﬁﬁnﬁl fgrmic acid
(10@0‘@5‘ h aIrO a&fttﬁ‘é x‘%c&n@tltuﬁsh Emﬂt: “Qgﬁ)g%{%ﬁ 10 H?E? qu, cl)q_\ﬁ)t\ﬁ{h Hypersil

HA303) carbon X1 de
OD 7u—l45’5:2)‘r mr@belemm,eféslglteut ‘Beshivdediesa far dalhserm aadhd0 i Sir ME/MS at a

83, 7HA30). Like in C28H4705 the cl eavage of
ﬂo%ﬁ%g%ﬁfgy?gghaln takes place at Cl12-Cl3, after an
initial |oss of water between Cl7-Cl8, 15 generating a
{001 Fidgnentthete figm (RIPLOV4HR8IPRYd, usifigan B S TARMKbmass
spe(t,tfo%géﬂtre?erﬁ:l)t}e% gétﬁrg%tf)vo(esf;ﬁem lp%ggugj% (Fché:mtlcaf'lgmz t?o%:@[\?’gl)as&gmé ign negative
modeo fihemat kype if fuligominhsde wdsZimelof-Qight{ POR)AGIh Aredeukidation time of

LRI ONRIE NG SN I I

pardniédik Gveﬁ: as b 1Ws€loh Bdurcd ghsAddEY 890 1dnQotie ga@:@‘{@%ﬁpm Curtain gas
| osses wat er 447; C281-1470 4é and car bon

CWI Heb‘l(hﬁ?fzcwmt E@e%5%pet%e 4005€; Berlustariag Sptepigpl (DP) -60;

Foctlé'iﬁ'@ PEB A {pS - ﬁsDe%géﬁ%gggen{laﬁ |2|( W)d 19Mn %ﬁgf}%fﬁ”&m type

ment (m'z 405; C2 iI's a det ect
m@%W@m agngditim tinye wisel . (K100 pme@s sqan angp befivag: Btand 650 Da and

oy s AT IS5 121, T2 B oy

-35 Wedndanbisioa gas (Cetiiteszen¥ofageent s. Sever al different
fragnments were observed due to the fragnentation of

mo@mmﬁ’e xtPisted A Ao R I & oetel e O bARE Tor six of

the WatmarketsasssHoah e Bigufed 8AGo 87, Thatep 9, sh&dStHd B08hormal EICs, and
followed by a | oss of another water nolecule (mz
279; ClsH31®2) and cl eavage at Cl15-Cl16 (nfz 185;
C13H19(3) were anong them The anticipated
fragnmentati on between Cl2-Cl®-were al so observed as
two counter nolecul ar-ion
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hal ves, mz 241 (C15H2902) and 223 (C1l3Hi 9G3). [00149]
The M5/ M5 spectrum of C28H4904 (Table 9, Figure 17)

al so di splayed the 30 expected water and carbon

di oxi de |l osses (nlz 431; C281714904, 405; C22H4902).
Simlar to that of C28H4705 this showed a fragnent

the bepapY cioshoRs HegURsEIC PEngieRitaraf TE R TR s
supe%%fsa{s gf%bar&f 9 li'IEéSFTMS tr@ﬁﬂtﬁigrih‘ g Eféﬁt@r mégn@adeig enedsity Bigference

ring takes place at positions, between
betwSIBh 1@ mehdnd CRIA porcigipgaiopthe aﬁeptqﬁév%@herm 6- C17
followed by a | oss of water nolecule (mz 277,
[00 1%;9 MB350l 0 ool RROIRA o LRI rhallsiclin (NS TESx B thed
droxyl~group 1 nt phytol chain and the
metabolitat al mattemion iateaveiedovOa7 L6 BminTise  Eigwra Shuersesspt thesaverage EMS

or oGRS 3 PR AR T B e R e crc

samplBdi G 9C kI tBd net Widferaned &thfmltlmuj: 88 s(pmstm 43Lun be seen, all

C28H47C38) and anot her fra | os . a
peaka it B@Pﬁ ra%aedvﬁw&@n ARGy g fﬁ 0 f’?‘ d%%?t% 15
Z} S e Al sBn c? 'Ehett}ikﬁna‘i’ﬁe@§ﬁékﬁ&ie@6n thwm@ﬁatfonn were
roxyl grou ps and a carbonyl functionality. Sone of

detetthdor ﬁlaghﬁmp@nd beseerspech dfdlreamest abundam peaka in t!m I928S XOAGR
of which the only difference from
(mg%%%%}_%ﬂl an excess degree of unsaturation.
Cl eavage at Cl1-C2 after an initial water | oss between
[001G4B- C1 7A(/fnr@ez oD®H7 sevem@ﬂm@ Yleteastd o\ibeFBYISand QsStardpr normals

T

reprdicﬁmtﬁa&ﬁtceﬁhdnqm ﬂdf;ﬂaetrdin loé thadeanoleautes mabbsefx‘vx:d A6tBe CRC-positive
Cl7H2702). The nol ecul ar ion peak of mz 215
p"p'él BOMP3B) is suggestive of a fragment of the 15
phytol chain due to C 13-C 14 bond cl eavage fol | owed
[Oomy a | oaBhaufh @td&’AMm@gﬂ’&m hadueledtad delien feathaamgéomhnai he

ot SRS, R R s S R cotes wic
appéa&@&@ gweqa\r&l th ’Elﬁ:gé@%ﬁbasé@&i#hblﬁéhlﬁlf&nh%, LiRSSicad properigd @a
mol ecul e (M z_169; Cl10H1702) and an ethyl ene fragnent
ionizatipp infarmatiols s oEye sblasioddanfificavpr 30 maleetley related tpthe Seven PAM
t
ra LORE LA BB 0 8RR ORI B, e i
further bé kaegorbeicute@dingarsthe baborpanfeot, thatlis acthed¥ad2,ion 36 carbons (see

. s 19.thr 1. Th ese C3 I
ro R - o o BT T PO s
decr&ﬁ&iﬁ tﬂt@llﬁlt)oiﬁ‘l twﬂﬁfoﬁﬁc@mgf ul G&l’midtd.l"[@ Bhged d? ﬂﬁﬂ’liﬁﬂmdﬁ_iﬁ)n we
I nol.el C an ol el acCl Sl pective . e
re-e YAy whigfeplegt gﬁﬁ&%‘ e %wsfa# i p biehehrRgRI Figening
methddI M ERcili® foQse the shOCID@Rhg bR ARl dohdifent! fv appeared to

met hods, all chem cals and nedia were 8urchased rom
be tipgmaesit grbastAlisgriminetaabriveenitheitwo roaRlgiiens §CRERN pgrmals).
sol vents were HPLC grade. Analytical thin |ayer
[001%@{ omat EQ&:@@@X: ShideturdRuckBlibh BFHe Printity RieARAtomarkers
i ca gel LC alum num Sheets (EM Screncé, Kieselgel
cmx 0.2 nm. Conpounds were visualized
under UV light (254/366 nnr) or placed in iodine

[001\31??0f t @Rk prifehalohat RALRS tHabSre ahﬂa@@ ubdd 18r tﬁe/%taguﬁa WRicidation
phosphonol ybdi ¢ acid solution containing |%

of n@wl mtab@lrtm:are ghcteteamags gnam gyl foppboieteriiinationadlagty, #pjd/base
heating. Preparative thin |ayer chronatography (prep
TLC) was perforned on silica gel plates
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(EM science, 60 F254 20 x 20 cm 0.25 mm thi ckness).

Conpounds were visualized under W -35 light and in

i odine. HPLC analysis were carried out with a high

performance liquid chromatograph equi pped with

quat ernary punp, automatic injector, degasser, and a

Hypersil ODS colum (5 mparticle size shﬂdica 4.6
properties, RMI0Eew, 26 SOdor Mg sesr Jf*ﬁ’f”e(’%“ Hvgaiddhe epgousp 280

the ¥ B dotldl Hatisdd ihlag btiempt to
Sk‘”‘if;ohilﬂf"gmﬁ bl ﬁfaﬁé’%@t@%u o Heldfloes collld Bid koot ¢

deternfin@itSPucture. period at a flowrate 1.0 mM/mn. [00153]
NMR spectra were recorded on a Bruker Avance

{001?%?“ r oﬂl%t t){lg‘cu ﬂu%ﬂ%nm%@me@dﬁﬁdﬁ@mﬁﬁéﬁ \alrlere deterfmned

erence 28%) and
to be( (ZH146ONHZ)SHABOH cE 2RO 41 @2&3{3@@3 Q2BH5995 WSZQﬁg@&HSSOG

S$e3B ectr C
caoh e LafBe0d Rkl fef Rl el P o dAz0n
chark @SRASN OBedeletdolRes A Y ddternined Gecordiag to]jﬁe present invention to
spectroneters with atnospheric Q ss h%g]récal . th
consishpf quéﬁul(app@hl)on% ding and phyiyh &t ﬁgﬁ%ﬁ Sonsistent wi
rminfrared (FT-IR) spectra were
wta[gﬁué l‘e téf%%&gﬁe% 0o- Rad FTS-40 spectronmeter. Spectra

vvere nmeasured by the diffuse refl ectance

[00189hp| esThf expraqiseaptdining @meta{bg@ggqﬂmtpgegtézfﬁre ip&”efztpfl qeverse
phaB R o & (1526 hbhhnk %&1#@9@) fis SRR BEiGaWRInRihods

a mxture mra-t ocopherol -1i ke and
abogaTharcteatiot timefoo b kdik mt«'ammﬁel@lwdsommkel‘ﬂs RROXigystebt Yo fhpinutes

preparative TLC to yield the
”ﬂd%’aﬂ?“ﬁ%gﬁ% %P‘g‘ﬁom in Figures 12C to 12F; C (3, 3.6
ng), D (4, 2.5 mg), E (5, 3.4 no), andF(6 4.6 ny).
[00M8] r ef eiThd @nﬂiuesseofrﬂcmmjtmn 8l povide Esights ag@rhﬁmcﬂa@xwelrm@wmes

of t}regcp erszl]E Ezr%atl)fq g[ﬁ%ﬁ 1) o ars %v%xoéﬁgucrteeﬂ.ﬁygg (0%“ c%'ihyl
acetd@ FACH@ ﬁiﬁﬁ?ﬁhg&ﬁ:ﬁ @e@é‘lﬂﬁﬁﬁcfﬂ(tﬂﬂﬂ& ﬁ(ﬁi—ﬁoldrylncﬂﬁéﬁﬁ]c-cbﬁhuon
ossessing five degrees .of .unsaturation. T FTIR ...
Fu ﬁg@fﬁ‘p{h% Rerepreforsn U()’B?l)lzegﬁ{lj nﬁ_gf‘ﬂ‘j_e Qm%qfd&@g:{tlgaan acidic proton
Isp,lgyéﬁ[ Mé meReuear bonyl groups. Analysis of the 'H and
C NMR spectroscopi c data (Tabl es 11 and 12)

[ nd| cated the pr esence of s net h au r
[0016H1&f i ni dhesruswEROIR#IVeR TRy epw}} taf%ﬁ s g fag?i%@%rﬂ“ ppifem
und&m'\c/f&}@:ﬁ&ﬁlf)ﬁsecﬂﬁlg spekifid Wr@hat ARB{cAE 2Quivalkht to A@»@ﬂsb‘rﬁ‘s fng@fprint).

ata were instrunental in the 2
Even skighy olaoats to thetrhdeaie’urugiuee camiesuls i a,/dlﬁfarﬁbtcfrwmenmu@ pattern. In
addfl% ah kt’(? gﬁidg’é %o me a{pru[% oof yevin@ﬁéu%’ gﬁérﬁ%ﬁﬂ 'ttg!ﬁ‘agﬂ'leﬁl@ g@ﬁ’e@ﬂemm
can Be Bshd(tcb-lgﬂﬁ)nsmh& abentfther srckusesof ammidnobcyMBM&@ll@}’SlS was carried out

on B SRS Ko bS53 R BRI el os oo
colldtonS@s 4% pdi {fd- N setisplofyPs(-36 @hd &l0ablions with a
met hyl ene proton at SH 2.28 (H4) which together wth

oL e LA 1 DS e A U B SRS, Pt

for FilTS Yeveddpnenalere 31ij ¥t tPIMSEMS Gapmendtish akiag comﬁmnﬁnceﬂu ng
system as g}r esent in gammua- tocotrﬁll?gnol (Fi 128%

dlsseﬂateqve(%lﬂx;t Be sigwgee ﬁ?ﬁaﬁeﬁ from, thonigipal nig iRy Bt P pigpp il C28-
conﬁﬁﬁﬁfg ﬁ@l%&flélseaﬁd RELVRENCSBERBIABE O BitSctaf in Sid shmB andl{is%Bdde.

Sp2 carbon
F:gures 12A to 12F compare the structures of the six molecules to the gamma forms of

-32-



10

15

20

25

30

at Sc 123.2 (G 13), methylene protons around SH 1.01
(H 12, H15) and sp2 carbon at Sc 140.2 (C 14), and
nmet hyl protons around SH 0.91 (H 25) and the
quaternary carbon at Sc 56.6 (C18). The MS/ M5
spectral analysis confirns fragrrents due to a | oss of

wat er and car Xi de .an
tocophgy! @qlq)tﬁcqtgtmogvﬂa E@u@f?@qea e to E%J?ED fl%ﬂomg%a&ﬁ&% structural
descﬁ;ﬁﬁ‘;%?ﬁél&w(mz 279; C 8H31(2). Hence, the structure of

amma-t ocoenoi c acid was assigned as 3 (Figure

120). 00156] Gamma- Tocoen0| c.acid 4 i 12D .
(001#3d a rhessekinonfheraseurae 5128¥ MEDSTses PEHEHNES et Hsigned

v $ bib@ of TRAMEMRopectra of the
to eac% aF t‘fl@%)flog%gkfefs fn sqgng{aﬁg ralngl%&B ?ﬁlf‘lﬁ‘régﬁctm 2 osu o pectra o

bmn’rayi&rmydaledmlnht thay bl(bngntalgn oarpexyliT ped mefiehi{s q nggdepy a loss of

CO2§ %@ét@%ﬁt}’o@% 3I>f HJ%: eg%éé 'éQr:!ié'Hce B SRk H@smgﬂﬂorg Reof the

an addi'tiona hydr%{ gr oup,
strudtuied @a@&;ﬂmamsm%ed qirddmﬁal C 18P0 :ﬁssmcm whive <k Mg Y22,

fragnment at ared t
sugagH T ARG B Bo BAG, T Ty ¥ e it she C28
mol&ﬁfeE B&ﬁ%{n@iﬁﬁolﬁés df %ﬁmmﬁﬁ&d&n hese TRy (olma C3btbBmarkers were

(51 and H7 ((SH 1.47- to the
subsgguehiinbypothssieas] to be BIEKaBMIC bypepguess regylt i, ‘ﬂ/éleéﬁ’éﬂi"f ¢fi gamma-
tocogﬁ]e%lyai%i gaealir? d;Ppe?&{‘éés b tl%@ ETdO(naé 808 ?esﬂtlest &@pe@ﬁf dgure% 1910

ative 0SS nol ecul e an
21). IWBé NE/MS&thsepmméhrs byndbl@sm @eawg@bfb@tw fp oppongtkiled in the

art, linmp{ H"é’%é_ }_%tbolgs P{.(g{uf 2%19 ru‘.)z%l ﬂmltg:&' %}_ﬁﬂg %{:\'ﬁm cﬁ' a%%gl)le bm &1'8

SS|gnnEn i ene on the
locaBbiy bod hySit el @b, ﬂleatwbomt @hieal phiaxtatian of rertaivecadion arvars) would not

s T s PSS9 B
struleRiiE Ry ﬁ@%ﬁﬁ%&&h@ﬁh ¢h Iﬁ%ur&t o 1 128 licRd idThbled 5ol @ foutlsixrof the

fornul a of C28H4 HRAPCI - ‘gafﬁl ndi cati n SL X
markjesg fusther @ﬁfaatﬁ@@@lbﬁ’a’ﬂ Jrlile mpgies FeppreREMSHYIP 67te sgefogiosie

deteggg )magg] g .5!:1? 3fe &Jﬁ‘tralsrﬂ%g e“f‘ﬂ&g 3@&:}9@@[@ GORL1 RfissBY dh@%Ml appear

3C NVR spectra were
to lackoye Ealmm i massor)rtaﬂnzﬁroef—n mlam@cfmmﬁmla@m tp tgix geairalreunterparts

menﬁ?) %cﬁg tlf?ed q'ex}iouqsrs], thIdLS‘P %Qéaﬁ %ﬂg Hfﬁecttxﬂﬁn §ﬁ5%ag§@itoﬂirz§ﬁcﬁlqnode on

ng sys em resut
the dlemsﬁémomm bbween M%namsnd r@?eseﬂihlw slbﬁ‘a/e kSleples o the neutral

el B AR R Sl 2L

fragnments due to the cl eavage between Cl2 and C13,
[001344 H2 3 OB pdcifitall? A8 /M T dAd &l in thdAE)ativn ibnZhdéihOde forf each

205; Cl14H2 mlar to those observed for
biorowRPEo AP an#:ﬁ%di?rrwwﬁ%asa*ﬁmaﬁmmc e simacimpy of
funéloﬁﬁsgrm | HAQHS /S spRQRVIT ehidh HibrHAk& shadlrd J{e%lﬁ&o loss of water (M-

Ganma- Tocopheric acid 6 (Figure 12F) had a nol ecul a

18) post engpan digxideadiAoThess @ummﬁeprwe PhigredBfiony SR B adiacent to
a te%%lgf cﬁ%@c&ﬂfiafg g%%rlr‘#ng b8 and"; lﬁjx_gﬁ% eﬁgﬁé}&[ﬂ LORS #e pﬁ%&ﬂcham

suggeste roxyl~ and car bonyl
fraggrentipss alsblvenintangnibsar8e Wﬂeswgc: of the ehatvwendursegipg difiegept places.
simlarities to that of C28H4804 and C28144805 but
[OOME? WEcneC 'TF) a%[ysf i tngEJflf G ENSESE wﬁ&%ﬁ& ¥£90r?t§ox1de (n/z
we ari c Te

t1eg | presence of
3851’7@17[‘1*)@0)99( Qhﬂmed Newr fra@pﬁnhlymesedthn@uh/z 273r(6 aHs0) mg@stwe ofa

k 9] | ayj .
confegHerR Fgrﬁglgn Elgg glgelrng%nat @tl f’ea\r{%{t{a )phypglt C%ng%/bgg'@i position.
2. 28 (H22). The differ ences i ncl ude the openi ng of

the chroman ring
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5 system wth the 'H NVR spectrum di splaying a spin
system contai ning two nethylene protons at SH 4. 27 -
4.29 (H27a, dd, J = 4.0, 12.0 Hz) and SH 4.04 - 4.14
(H27b, dd, J = 6.0, 12.0 Hz) coupled together and to
a net hi ne proton at SH 5.12 (H2, m, established

using 'H a H hononucl

[001460c00pIFPTGsExe Frabis BIEorer Shathig e bygiosh
funct%m a?ov@&?%@%o it IHS’IECL@%Q! %gtwn‘hhl% rlegiﬂé} chrBbf Bioxide loss

I ons between net ons and carbon to
(m/z Wl?BISBiCMH.ﬁOai Sequental rﬁlgoperﬁr@gatﬂiec%ls mcatlgﬁ;lgt}mpmfcglowed by

ds. C2811480 305
the RRiPEE BTG O COP EP NG R BP S L R A A Rhar s el
corretsﬁinﬁmétté WA WIRCASL:A, refftedentingd 4 s ofh vopremmmicbde fpmahé epen ring

acid. The MS/ M5 spectral a ySi, s
A A R e e e
chalﬁ’\ﬁk&r 148 %?cﬁf?w%er@ﬁwts@ﬁal&m HRQWIRAlVES STyiandisculs, /2 241

cons quence of the cleavage between C 12 and C 1% 1
(CBAQ;)aR2B (EZ@Izscﬁhwsreyb@g@slﬂ% theAvde/ Miesppitiaet Co8HHRO% parficular

ﬁag%%g%{anq%%gqolgg e¥1ﬁc%%e AN ch\ﬁ tﬁﬂﬂwtn e s Alddfidal §8uRbetwen the

rest structural aspects are
chrofafitih@knd e plidsiehaih. ot her identified tocoenoi c acids
C28H4804, C28H4805 and C28H4604. Hence, the structure

[001%],:9&”“%(5 fggfﬁ’her ! C{%hﬁ 0L T PabfeS?, *F%’& t5§§xh@bipz{ sifh18YSaBern to

that bf Mﬁ{fW%SLdsh af gQWz 174 G@héhj%wkmitombobylgmde Pa/EI401; CorHesOy)
sing. t tested sal ven
i s A L TR b e o
the ﬂB)ﬁtoEM%rU@kés és Bte% rzlgfgl E‘Eerfahalﬁﬂiﬁ%s@f)f mfigﬁ?en asTx 7€HEN
I N I gur es an respectil ve .
senomdinalsdreTes e oG i (M RSEI AP AEEHERD CethL (e 05 i
also oﬁie?\%ﬁfah& E%gsoqypres{?h@vﬁstﬂ%tﬂenqon %@Qe%@éon%ﬁm f@Ments, m/z

acted wth et acetate }% dried using
177 (Gt p0) arsigle (@uapwmdmatawgdoasmf &xtly a@tC GRPPEIEY UL ed
in 4 nL of net hanol The extract was 25 subjected to

[001%& {ﬁﬁefr A, s fﬁi"gﬁ (A0R aBbiribiioqR éc@ﬁ‘s‘ﬁorré losses

ected mn w ndows f
of wﬂleﬂ&n/z'ﬂhé; Wi}aﬂd n@bcabbbmﬁ@(m/ z m EhsHaiQh. dabs of aritiangel

st BB L S PR RS 150 e

detepd.i THeSbbséragionO signihi 168 pdybect) irihg dpeingiax CPHO3 of the chroman ring

S TP o D SRS 7

ethylefe frhymbifs. BS'e\‘?érQ dm fr§ Erﬁ§@@x@ Qb&raaidde & t(lé”frafgn{&%tlamdf the
ganma- t ocoenoic acid The renalnln? bands

phywefrrée chabmbleaeate ¢ab b&;@l Vi ﬁé)@ égxdﬁﬂ@r)t Heavagsipf 164 after an initial

watc%égsg glx}i«m#‘ (S,'l gl @ 1% Yxﬁ)z%gg%@?ﬁg()s)w n%aaﬁtlisd@?g%pﬁg}%gwgg xamlecule
(m/ﬂ'(93 %ngz) argiwmage(ac 6ph€1 b Emadisl; Gl 3([—21963) Wy ampni them. The

antl %ﬁc&fr 81%1118{1 Eggrg?ra& g{'f B‘%ﬁfgr%%lsglﬁés d Qﬁt\% (:cn_u)l%llJ Wh8tecular-ion

halve§ Y&k OB EI@ e, GHIARd 23 |/ICQML,0,10: 4: 1) ; for 'H and 13C NWR
5 spectra, see Tables 11 and 12; FTIR (en) 3315 (br),

oo ey it e SR

cxpe%%m&@?}xd céz%d\@zgga 105% ghatfl%?cggmgggsmg )OzyHA@QZ E{xanat-to that of
C28i_-{]f@@§ this showed a ﬁ‘(agme/gt due to the( {oss of two water %c/gles (m/z 413; CagHys07).
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Ganma- Tocoenoi ¢ acid 4 [00162] TLC Rf= 0.21

(cycl ohexane- CH2Cl 2- Et OAc, 10:4:1); for'H and 13C NWR

10 spectra, see Tables 11 and 12; FTIR (cm) 3347

(br), 2935, 2868, 1743, 1466, 1377, 1057, 958;

HRAPCI - M5 1 z: rreasur ed 463.3449 ([MH] -, caled.

463. 34 9 for M5/ MS ni.z relati
This SHREEATE P88 LUTeS higroR F5my i Rk Btod favpggof the phytol
ring l(aﬁc%i@laceﬁptlvo(;%gi%ns %@e&)@%cw (OPH; T%H%@im baeeh 616-C17

TLC'Rf : (cycl ohexane- CHzQ 2-

follo_wed by a losg nf %@rm@ecg}fdﬂ# z 2¥TpEr0HnENd hese @a&@@t?\m"hm the absence

ofa %@gogy[ @‘gg@f’fﬁi%@'g%o? ?%Jé%éldacﬂéjuri'sgturf o Betivedi 01 73C:|-1%5Tﬁé$d;ﬂ1’cture of

1466 1377, 1177, 1008
biomldRAPTIs- dvsmbled: aceredisglyed 445. 3333 ([MH ", cal cd.
445.3323 for C28HA504) MS/MS iz (rel atlve

{001 t5 (e/an Si '@?@43%%(3&}\%@5 ﬂ(&fb%]&% é{) ?’%ﬂ% ﬁ}goﬁd’lcaéeg %ss of two

watel ﬁﬁleé:dlS%m/z Mg hae) pbanothentaghedt 202 [o@@qmqterm@ Rerkon

dloxgiﬁg\%glecu?eg At %é(agf?eﬁm%__{z 1%&%&2} %pgg%%lgg %V g}e é)gesirice tavo free
hydr%él éﬁ)ﬂb%%ﬁ%bfﬁ lfﬂgcglgﬁélb R%g%lé of &8 %gmén?s“&xserﬂzékﬁ’ére are identical
ngasur

o thaies CI8H4905, mfmluch themn@udlﬁ%@eiegscﬁ%i @258%733 degree of

unsag(gé}l\éﬁsgt;gvagag gy %térq&%gﬁg(u %rlo‘]@ﬁet(véé\ﬁ ;‘;&t&n (1711]@@%

C\sHs 33 follodsd bP6 1:65 pf @ﬁxﬁpwaemolb#%ﬂh Xo¥ 10 Bwere epongthem.

SNERTTE e T P

(C1,HBOAN havaslethlarion paaklof péah SAC RO pisxugpestivanya fragment of the

R SRR RGN T

clea@a%%kﬁﬁ pBY16] @42 Ch £¢186m4da 3T HeHOS)as BBRVea bg@E Bakent ion for
analysis. The -ethyl acetate organic fraction is

the nggieivorcopsepHEyedramyap.gesyfteddierio losmpf avalarappledyic (fv Ehal
C 101%7@;2 dag %S éh)'rlgne Elgnt( WiﬂCﬁilsézgf’esﬂygb%elfﬂgﬁl' (Q?Pﬁg(bgd In
t e et

to e uot " of " 120u
acet ate fractlon for a total volunme of 135uL. The

[00184} osanis addition fectbe 8ix IC28mantaigingrrriecslpsYiEMg pnalysis o the non C28
v ORS00 AT Bl T o
C36didohakers tbegtoto lﬁb&ﬂethbdhm hypmahmtstrmltmg@ronstba reaetion[cl @ABB}-

l,oped ,on guad I
tocopfRTRERA T T BB o L0 UG BRI R ERPeh i e MS/MS
spec@d WipHpadhivhipbtiasit ds SRWHIh BRures €9 wi 21h an APCl  pr obe.

The source gas paraneters were as follows: CUR 10.0,

face heat
o5l @ﬁ%r“ch%@%eﬁﬁﬁ%e%ﬂﬁghﬁraﬁ%e@ &g 745 o8t fom
SigrPAitich @anddalP)kd., Od&illcaON. AT @bﬂvﬁ% @&eG‘HHJC @xdet Analytical thin layer
potential_ (CXP): -20. 0. The ne Eg on the
chrofafagranE (Feacras sAriet B ndreeage gebf HE“TB%H’%
sc1eﬁJeaﬁ%séI{éé? B0 Q) S%E}E NREAReh] & Smpddi&s &éré‘@ﬁﬁa’li’z&ﬁmifd@mv Wr‘ght
endogenouS ‘housekeeper and a single transition fo
(254/ 366 rinptos phratd igtiedictavagor tEacinddl dippingttheplstes ingrf$s aqueous (WfV)
phosphomolybdic acid solution containing 1% (w/v) ceric sulfate and 4% (v/iv) HySOy, followed
by heating. Preparative thin layer chromatography (prep TLC) was performed on silica gel plates

(EM science, 60 Fasq 20 x 20 cm, 0.25 mm thickness). Compounds were visualized under UV
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is monitored for 250 ns for a total cycle tinme of 2.3
seconds. The total acquisition tinme per sanple is
approximately I min. A sunmary of the overall nmethod
is shown in Figure 26. Briefly, the nethod neasures
the intensities of each of the six biomarker and
internal standard  (IS) transitions (as.shown.in

light pdyuvieding TIRLCnplysiy wergcarigfl putith %EEE’E‘B@}SF figgud
chro%; ttggx%{gnljl(&L d[%tg% 'ﬂﬁét 29 plukib GkEcPnadd @_iecﬂfr&ié%@;b@' ahd a Hypersil

e en ogenous’ly resent I N unman serum
ODSTdm;mrmsumetm@e sige Slicunhbkdrx 208 rran)rmﬁ ampr@nacoﬂmt (S particle

identified to not han g
size SiigPe e HOREEh AR Ry e PELTT e B Gyeditng-veon o
10093 MGV in 2/ $PeEmDeBEd AtuEIoHN ratced mbgks ekeep| ng bi omar ker

|s therefore to ensure that sanples coIIected from

[ tipl t
(00135 | ot NMEPEe PR SBHTABE BRI el 500
MH%)OWﬁﬁes%?J‘reﬁ%rE@d {o%QstI2e Eer g QY6224 gy sho et NIG[RI (msos MHz)

SI X measured bi omar transitions per patient,
referBhded tw DO (7523 ppren Highrrpsodwion (AR hmas spacirp Wﬁbﬁerg fecorded on

score ner at ed fron1n Y b )
Bruker QWXS”%?@PB?" SoEn o fE ogégncrgéoggﬁ (ﬁﬂ %@ con F?rred F mass
spediidetets At it o4 DO Pre@prewhamicsl pabiaﬁom (A]%(Eiic souatean the negative
nmeasuring the transition peak areas %B qg Tﬁ?aﬁf
moda RO PSRBT P (ST IRL TR Hee FrRachpRabionsad
spedidfelt. QB Slerd mdRleliiv ?&& NS y&lettla@c_elrﬁaﬂefdmalsmﬁplam@fefked in
transitions for each of the six 30 bionmarkers as well
KBras the housekeeping netabolite (Figure 26). In
addition, the HTS nethod also incorporates a series
(00l) 1| U5 S5 APECTREAT T84 bl bl st
ment
a mixmn@aﬁganyna-uocop&lml hkrrndigsapiartgeotrianabldlie qomppands sy HNHR
et ec \"3
speciighs gl el 112 L ORAHE UARAS o sThmfRifires 12C 1o
12Fa0 @3, t3emg p Bk e2. ﬁegai,sﬁ (503 Heng).end K (6,[4000eP | WT tsfar 4 thesetnevel
the initial dlscoverg %ah“fatd V|tan1n E-1ike
Struffpfes a1 §aauna oLoe e sEids e IRIOVIIBERA 2 i ndependent set
of sanples conprising 186 CRC, 288 normals, 24
[001#sPpst at Fhemplzeular fofm b odHgaammtoceEanic acid 3130ignerial (3:)6?11213

e B Dactty SRR LR o Ry FARGE b SHmARSh.
FTIEE%sdrﬁ&iﬁb hi53305 (Brhiarsl 1B akpd isegasted BdfaRgT ndedrboty] gapd. esalysis

!A 1ch shows that the sensitivity. of the nethod

of theoH awRC ¢ NMipsieairasaeniesda ableshband 4 12} ntcaefl eapesgeg pf six

methfi &ﬁod}ﬁ fEﬁ'eo‘#efﬁl QlRE EMOWQ&)&&QH& aDfre LRI 'gﬁﬁﬁ@-@oc@fnenol
sk for t e presence CRC (see nor nal

Figuti: $2B{250, I Analj.rsnmﬁtlee Eﬂi%@ddﬂl‘dﬁﬁfobtal \Eer@)ulﬁlpunentah in the

res It 10 |rref tabl [
s 508 St T brae e Pl et 1 1 58 29 which
dlslmak& ohd Riig Wné@cdrﬁfhﬂoﬂ WErE QR6eehi B pro@h QNS CARE EH-22)Hawevtiirmed as
here it was al so determ ned that the cross-cancer

carboniise oRctinnali gsias tedas of carbap digxiqaehsenehiy its fE/MS specira.
| 3

LB ARG e A RS ARON Yt b el 2o
(H-9¥alhicstogehe vad amothetmbaglent prpon a‘a&u 2. m -Sprbowéd KMBY-

cutoff for CRC (this e an a OXI te 9%
corplfighs Wt 3 SOV He: 150 H 0 1Dhd P8 SHOP T aioG FEB B
chr@farSiRstbfl af bRne iddhm rﬂ@ﬁ:c&ﬂéﬁﬂj(mgﬁa 128 0¥ ikl S] MChain,

were not confirned to be disease-free via

col onoscopy. It has been previously reported that up

to 10% of the average to |ew-risk population is

positive for high-grade dyspl asia upon endoscopic
exam nation, which
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were not accounted for in our distribution[52].

Al t hough the non-CRC cancer sets were relatively snal
in nunbers, the overlap of the test results with
ovarian cancer is significant and 20 therefore
dlagn03|s of ovarian cancer was included in the

| ti nat el f ) ,
long e it Vs e s iesa PRI BoloBTH pp oot i s’ cator
at 3 38 (C513) A AEHe ol aBunti 9 9.0f AR ONY SPRMRET @fbon at & 140.2

subsets of normal and CRC-positive individuals to
(C-16heckmpthy! ppiass a;tumdt&a Oetje(H- Et) bl ¢ gyaterBivy cabeh 23 8ndeb (C-13).

erv |f|cant ffer nee e
oo SRR Pl Rkt S RBEE b PRoor Al e
ring ep@figes Q0Iabp®itibd Bllowed ba ki lbf_ts@ﬂ phyté sidb cldis agnssht (0'z 279;
bi as towar ds patledg,ts grouped into either. st e Q_j_ll c
C1sHyO2)4 Hlgneey thersupturet thtggangpa-fagoenpigcd r"@éé??&géw 5 3 (FigR 20)
of polyps (Table 13B). [00171] Exanple 5: Biol ogical

[001/581 er pr@&%h%cwnomelahptigsreﬁabttwa aResidcutab femiia of CRB4Os
and 00172] Based on the structural elucidation

(HRéfPCtI%‘S)stl@ec ing e fagress obisatpfieh dhe FR2bsepHensiabd(br) and

1
7, Gy 1 N e
suml%m ta thetrof |G$@Hé$®fg dihie omly idiffeoenoel tnatudvtaalt agdivipha lhmromﬁiollp,

Jorela AN al ed .t hat n
ncig S SEBBRET bPOTom ke Py RS TRk wOL D%, o
C28H(48©e, wsicgmat hssiznéd oh td-ﬁa:bmﬂg tﬂa t—{héH@'t’iS&patneembns of the

popul ation_(see Figur al cul at ed

et i L GogpHel er) il T (s H-55B, ihdi Sifhing proton, H6 (3
3 6903)7‘5' FISAS s c&!ﬂ a%l?é{é QLS N ﬁﬁéﬁotﬁé ﬁgsénbé SR Shoxylic group

val ues. Particularly revea Ing was the observation
ndi¢dtiare bathe hesa ghCOemalerall plibMSAdS fhamalts duerte Brsleayags betrean C12

and %*f§m‘-;éd¥ go&&ﬁ/g?g oa%@bf 23302 t{gyz)ﬂ3got%écétu I@lper%tgalpgg t%e assignment of
the dlérfer c&ﬂb@piﬂnt(ﬂ gide Oh@mﬁg&yﬂmdhaﬂ@don the chroman ring. [—Ience the structure of
ﬂ%&m-tocog gr ol /toco 4} nol E?’él tes, which have
gampacfacoepue ACH & 365 P YAy 8“’1’?% © were observed
in both the normals and in the CRC patients, whereas
[00158] onegGammiadicz@thor|apides; FroeRENH) hata tnaddailat smula e CygHO,

RN g S e s el cPal e IRSOIOrPH RS A 23 ) and
1736 bmWaSzsfisi e bt&aéncé bﬁtyﬁﬁfx?%ﬁ@&b@ﬁyl gmaﬁ@ TN 3C BIwet

50X greater for ga 5 tocopher ol
SPECHP SYFEE ‘te@cwﬂ@rrte fthat ﬁf ﬁ%ﬁtﬁ’ﬁ%eﬁbapm& d}ﬁ@&@ze wa$ anqaddifignag double

on PSSR eSS A L0

C6 dpd 617 Thib¥ISN8 dpdctal analysis mn@nnt:ctth[a piebencd of thscabbtxtybwgdup
eas9n .1 h e

gL P RISt P L R B R R  EB B ufben g 1

C1sHt0anyz PAFC 143250@ atHsz'l amcm);eggoqm/msttst OnH, /8 chﬁmg SifBlar to those

obse%geﬁctﬁ]b%@éS ﬁgl’??g t %hglgg%mag%{aio o%gc];tg gyg g was assigned as

showPRGRALE PiF t ocotri enol netabolites. Qur results
i ndi cate that t he omega- oxi dati on occurs elther after

-toco rol/tqcotrienol has reacted with
0038l eal @ 3&&%5%%% degRAdR)ed amoleeplas f?@rpvlapf CagHs500s
(HRQ@UI-MS)%dt@dnH'f' FSuR B8RS oY uﬂxsam%%ﬁ nt‘kfa\t@m ﬁ&oﬁﬁbhm L3z (br) and
cells 00174] A nunber of other msta q ites that were

174413, eﬁtﬂéastf‘aﬂshye‘w@aém@onﬂ gRes- g 'H and “C NMR spectra showed some
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nmol ecul ar fornmulas simlar to those putatively
identified as gamma-tocopherol or ganma 25

tocotrienol -related. These netabolites fell into three
broad categories based on the nunber of carbon

nol ecul es, specifically whether they had 30, 32, or 36

s b e R AR

obse @f@ll % 113}196‘3(39&1@([&116 I nRESTRNYmdtEA g&ﬁb@ fdur @phhybridized

enlc no el c, and eic acid lip esi dues
carb(mteamir 4 daﬂ:@nylldéde ow]:»on atrﬁeslé‘i EE-aBb Hisplayieg iw&f@%@f'@#&mn with a

met D7) G FUA- ¢ e BASBOHTET NPT PEpOgRacT qearoffn tne

systén‘i‘ Willehé Y RMR speéiurd 813147he Neflin Wsehi dogtaﬁmlgtte/o lrethyéenb protons
particul ar theory, the present i nventl g di S%o"?ffmz)
1

at 3rgh. %X/péﬂﬁ é@ﬁé’& (dFti »{;‘uf‘@ 69 H?)r?ﬁ‘ﬂ Pa 40t nd-1¢KE-7781 & 4

cou}ﬁ%ct tggertﬁ§ﬁﬂ€ ed&at eg éo;{gag Oy 9 lﬁ LI? §t$ge§l£¥gished Lgmg 'H-'HCOSY

and tf@ nt'Hm]@hlahaongr ad?caﬁplmg expiﬁﬁreeasla dddisoreHIBST ands HechGQS Y of

d E f
- cosiBpahaiimobsiihp one rriee FEPH U TRIDLBR ogp gyl carbon

whlgfa@és(‘a‘ Sifndon BU o' B HiR: t@J&tﬂeﬂ'@i@ 'aElH?GiSH%%h@V&MSOJﬁIaﬁd
epithelial uptake of vitanmn rel ated _nol ecul es.

C28H4694i ingiedtingdhetsaiuebior gbihe §hsaolrsaleéhwmltwl}@né%ee%wfst-ﬂmww asa
den{&g Y %zfxﬁrﬁé Fo%ogﬁéﬁ gl L QXA ARG c&ﬁﬂﬁ%&l i presence of
unaer or m evat e OXId Ive stress | oads.

the tdnhcs;yh@@kebp ﬂtagmenmduq tatwateg loseasemell dsdle whaonee logneg as

congigpetept ar Topaft B BEGIR il R g k) SRR s AN fatdespic
the Hfglbpenhd BkSveerd 0L aRPCS ol thi §dﬁurﬁdn&iﬂl&t;ﬁgltowttaamm r&t of the

transport 10 into colonic epithelia cells,
strugg) apetl 1F dlarivhdbofe o1 o GEh peeaiaRi et casmasos
and WZ@H@S@# Rake, HR skhQudee gﬁﬁ’:ﬁ@-ﬂ)cﬁﬁ{el’i%&id Wadsighed as 6 of Figure 12F,

met abolites as described in this application.

However, the hypot hesi s al so cont errpl at t hat
(001394 Ul t i ABe PenbEse! thepshes b Diomakars SBERy Sat Robolfeayprep TLC

usn{gﬁﬁe t%?té&'ggl%{ %;‘yst!gﬁg q:&~lp@%ﬁte F8rel 1@@? Did 0329!@5 of fsePizuRN 2 H) were

rosta di n bi’dsynt hétic due to a
assmmmdeiasaadlummbm MiS{MS lfna@nmt@tw;ﬂa@f fﬁéb@wrow Bguesni2@omd d 2H,
aC|d as nentioned 15 previously in this application.
resREE N0t hesi ze that the resulting activation of the
prostaglandin pathway is inplicated in the
[00td] el opbamenbolitresre satadiom mm prd the Fryetuss wrqogfirmed by

NMg{t \r}g‘{llogh()%ﬁﬂ% ger%\)\/faﬁ %lfts 2 9 % e%te (?ﬁ() Infr i)!'}e&ned using

he ARRBAN G PdratoPbrEthdBraexponbtitutcl & muofeﬁﬂﬂbcm ‘Bieasltrac vas

of non-steroidal anti-inflamatory .dr
S“'”J@F@@ EkCAES mdfeastian solleetior mods (Hi0HEr injegire ng)(xg\ls A ? G%W%Toﬂected

in 1@&‘&%&&&%@?&& eﬂ%‘ &&ﬁéd@ﬂ&ﬁboﬁfe@ a‘{flgél‘l"tguﬂa& GahiBRL 17 mins,
trategles of of these di seases,

werte mbblaafmai qoucﬁntrsteé tor dr$¢@S$ winathe niGggereevescBHebwlt 3ame)- ‘The semi

e e R R R

speﬂih&n das apiderd acprey TLE, dﬁvel@ﬁmﬁ OHgfihehaxhnd @d] ))aayekl gamma-

t hat g -to her ol S to the
ool A AL 0GB R By TRy oot 76 T b e iab A By were
confBihdd (Mot mgﬁmaﬁu@@ab;g@mwp&@mgm%g kydisteRdne -GTIHICL, — EtOAc

met abol i tes suggest that these are endogenous anti -

inflammatory agents and that a decrease in these
netabolites may result in or be indicative of

i nfl ammati on associ ated w t h38GRC and OC.
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[00177] Free radicals have | ong been thought to play a

role in the etiology of colon cancer [36],[54], [55].

In this application, we present for the first tine an

i ntegrated hypothesis that 30 indicates that CRCis

associated with chronic hyperoxidative stress and that

gamma-t ocopherol has unique anti-oxidant properties,
(35:3-hafor rodtimesplorickd earpp-tasaImRicaicis 11§ 4arBlesAmPA OBRNEEE 1LO (46

St LN I ' Itheldal cells. Al though
Hg)fgg%Eﬁ%ﬁ?#%ﬁn@ﬁgﬁgﬂfﬁﬁgQ#ggH%Q%?%gé%ties of gamma- -43

tocopherol, these properties are assuned to be
GanenpsToakmoit add3 t hose of al pha-tocopherol. The present

invention identifies unique netabolites that indicate
[oo@y  J2GTIB ¢ OGOR NG/ Rk etk RI0b1, FrOAL Sodl Aol AROPE hReR

que I'I"prd radical "scavengi ng nmechani sns.

spectiagsebiTghledigmed 2pF TIRSeh €31 (try 2835, 2B¥s 8741 MfiSnbpg 7t 78, 726;

d OC vers r.canger 3. py

i e el PEAPB B E FPAR 00 snas
(rel REETRERAYY: M7 GIL-3HE, 3054) SEIITES% )P ¢0( 00%), 3B (20%)A701(10%).

epithelial cells, higher concentrations of

gama-t ocopher ol versus al pha-tocopherol in colon
Gargrpp-{Taeqepeir acigd| | s, i ncreased bioactivity of trienols

~versus tocopherols, and an increased turn-over of

[00 £ Sma- ﬁ@%ﬁ@{l%y&?ﬁ§ﬁﬁ-@%ﬂi@&@?ﬁhf[)@for-’Hiaﬁd SciNvB

evi dence supportin e ot hesij s at gama- ]
speattrc iotlables 11 mdckio FTIRGICR B BO S92 6288 d T5uil Aot 131 §057, 958;

h B j ' b Alg (ARl RQREQst apl B89108IMS b
R B B e ST S oo M0 Z
(relabrs sty D¥6T ([MneHE 01008, 45 (5%k# F9 ©00H0:1406 h2584Ma241HZ0%)-
this function operates in real tine; that is, excess
ant i-oxi t .gapacity on one day does not neke up for
Gmﬁ@?ﬂ%ﬁ%ﬁﬁﬁgﬁgsoxidant capacity on another day. Apart

from relatively mnor recycling nmechanisns, ,
{0086 i oxi daft R =HaiPe(czelpliepine &pg@&wl%ﬁ:a, YR artveispety for Hand
once re , o oK a6$4<0
AP ek e TR Y 38 L 25 ATpAA P, 195, 14

e 0 son, e sélection

20

25

137451 1t 1008] HanHRADICLOMB o%: thbatired 1é5. 833V dIjokaled. 445.3323 for

neutralizjn tiple free i cal,. ml.ec &
ot S80S = el S I ST AP BL P B Rb £ 390, 30
(40988~ BLRDOROOVN ! OTQlakenel (18mhecul e  can neutralize

up to six free radical nolecules is proposed and

supported by the anal ytical data and previous
Gmmﬁ@§kﬁﬂﬂ¢€°§ﬂ4ﬁounding free radical propagation.

[00179] The process of lipid oxidation has been
[oogadiensi VEI(YR St 06 @clolexait-EHAD,-EIOALS 1 0:a1195V a’fdve $p6r); for 'H and

rocess of auto-oxidation of an unsaturated fat acid __
SV RgpeRRcsadrles Ul Hadd: BER(AMOMT ) 202628 A4, §465: 1379

y gu-f@é\i Ui 52 {49 35 ORI @ R5 BESS for CagHasOs).
12%1’)%%0?’2’ [ ﬁ?é“%é’ﬁ?h‘%%“?@ ﬁgggt ractijgn, cmadi at ed OE{SH@ ?
MS/MGh/7 (thlette, infensiardti4g ([dh;- Hiel Q%) $475(50%), 42hR5¢RI 403 (RE%), 349
ol Yo @avored in unsaturated hydrocarbons versus
UOE@?%#%ieéfhydrocarbons. In biological systens the
formation of peroxide is the initiating step (Figure

[00865)) . THixapglokiHighiLhabeghiput Sereerting (HES)dYIethed Dgyelopment and
st abi i zed -t ocopher ol - hydr oxi de (Fi gure
An@'t@fg)s Ot*ndgyeq%?“ganngﬁggg% wi th a gamra-tocopherol

peroxi de radical (Figure 30C), in both cases fornm ng
sem - stabl e peroxi des. The two peroxides are then
converted to a hydroxide radical through the
iron-catal yzed Fenton reaction [36] or in an

i ron-independent fashion threygh nitric oxide [57],
[58]. Al though gamma-tocopherol has been shown to be
superior to al pha-tocopherol in detoxifying nitrogen
dioxide in vitro [59], the in
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30 vivo study of Stone et at [60] clearly denonstrated
that inrats fed either a high or | ow gamma-

/ al pha-tocopherol ratio diet, ratios of -2:1 and 1:18,
respectively, with either the recomended daily
anmount of iron or an eight-fold enriched diet, the

i ncreased iron was observed to -44 si n|f|c

a i
[00168cr oadehigh marshpBapRE I el B e s oY prmay
. a thod.
L L

ei t her alpha or gamma-t ocopherol concentrations

{00167}t her Sehen sdmpdss apy extrededsas dpsraibed BRneLIRESTEH FZMScﬁﬁla’iYﬂs The
t he astr nte |0 d

ethyltaﬁ%tatg%r 1% use? gorttﬁeaﬁlta}%l? o?éﬁkek? é@ﬁl«% ? Sluly,tohiﬁlggﬁﬂ gcglﬂ:iar

is ad@ed®@ hg/mtca‘cpzt Ha} Chélizn ddmasehanal) toeesh Bamnlhdlqggﬂ o 2@l ecthyl

sceafgeioT papial 1un a3yl Lo 100t B Rpple

flowlif es%%tanalyésﬂnyo B8 40000/ TR, Aty 2RdctioBRkt is 9@0@%&&101 ToGethyl
f droxyl Ttadical abstracts a hydrogen radical to form

acetate, stithis fovnsteed JpQuldmin ipfetths ABRSOMS&ves behind a |i pid
radical. Al tocopherols and tocotrienols can

foo1ggut r al T&%FWQT? IR ¥k dE\ﬂ":fopE@bﬁa qiAdfip8RYinear ion trap ABI

preventing lipid free radical forpation. However, once
40009 Trapindssrspelitoaktet cqmra)ed withedurbole a@mw‘ﬁymbﬂ&?%lrpmbe The

dant te | ity t
soure%gqsg)iérlgm%{}ésd\{!%f {isﬁ oﬁ?‘ s “I | pl'éb% @ bcél lI\YC ?'OESESMb%OghGSI' 15,
1nter$df¢@\h9at§rhﬂg “C&ﬁpwnﬂ’af‘ﬂtﬁthvdetfie@fs (ﬁcﬂhiﬁvscemamerpotehml @ﬂ)l; 1) and

Sl de chal.n engt or .| r rati on to
coliah Lo GhaR AP a0 s aebieis SRR af e dfallé Fast
morﬁtbﬁﬁéj(Mlgﬁ? bpé}{espaf'eﬁpiﬁh e AT eact ARABNe, bhPirghsitios ﬁ)r the

radical hat are not scavenged readllémreact Wt h .
endmwerhomkmﬁrmné ajsingledranggorgler the el siandad Each gfjthe transitions

is m§19 ?r ﬁ% ﬁ)olgg 0|9 %{8&19:2(9& fi€ g@b § s&:%ﬂ?sd %@E&aﬁwﬂﬂﬁﬁ&ﬁﬁﬁe per

er oxi resulting In

: samfﬂe nsmipmmnnély a ntinc Apnmnaly afdlroveral mﬂthqdasl shoain in Higurei26.

ilize [ orani.n | stru
eriePift g ot P T o ShBIGRAS A fflyft sandor
(IS) R@hsiidns (AR indMgured 17&4€t0 2AH), aawelpaswagwek@pmg’sbmmarker
arrested at this ste The t erol/tocotrle

trangition GG 37C)PEPABRY dSierFBEhiei G HIRECPPUSY SEBTiP ‘P’EPPcfef“m The

hou&ﬁ&%ﬁgqﬁorﬁzﬁﬂér%ai mb@bdiRs fﬁ‘a?wisqgaﬁh@d Rlrlot Safkd Mﬁﬂ&lheagé)state and

peroxide, which is an even el ectron nol ecu éé gure
showd by detutedrio aghedmedioprepars sepie wxipke Thewbisetifies ther Boyseleeping”
iork G686 34 BB AR SO omputc vt
the BOD)est. Th pattendscomesis ﬂﬁmgmtataﬁm} aieyestmidgmhn/‘mwe&n mean-normalized

facil tat t.he_.  breakdown, q dr.aper oxi des are .C

oa QP e AL RS HE BH oL DR I BT BUT o1 gy S0 Calue s
r?déﬂiﬁaﬁ:@tté 2 Bistriblifor GsBfed gth&S el RO fordal PRI G, aﬂ;d #CRC risk
concentrated source of iron. Therefore, these

facteryisl pwsteapdaicadingtanV e eonfinprethatd oAb ﬁ%%ﬁw&mﬂe of accurately

meaglﬁ'mg(%ﬂé I 8ﬂ 8135[%&5 QhGe rn?e%o@l@l'escnb&%b%bé’ by ﬁl%ﬁéfhﬁe B4k area

efreera propagati on sequence. Lik

ratidsiofithet dembgeraosmm vetshethe intesngl lstendsrd tr@r@mom @neach of the six

bior RSBl 2 RE FUNIBEih BB RIHidl By AR R TS rhod

alsol nmoe;mmtesm gmamfsﬂanmsrwvéérem ctrami isarifabrwitithealiont & izl
radati.on of t.his peroxide.jnto stable . .. .

e i Gt 7t argmeal Bery: b telatke RSl aet
The proposed reaction creates two thernodynam cally
stabl e products. It is propgged that the peroxides
f or med
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-45 fromthree primary unsaturated fatty acid residues
present in endogenous lipids - linolenic, linoleic,
and oleic acid - are neutralized by

t ocopherol s/tocotrienols by this nechani sm (Fi gure
31A to C) Thi s mechani sm appears to be selective for

a her ol d '§ UppRoLt ed he gbservat i
O I S R B R R R e
faﬂu%d@l‘igsaﬁ‘ibﬁhﬁecé t§ BQR:E\hﬁr ol, are formed in humans.
here is no such nechanlsn1to create stable products

rom the degradation_of the injtial oge{ ﬁ
[001§8er a1 BRMAABAAIEHE A GHEP TS Cat TR 1kt Folecues 5é sssaciated
wnthtéﬁ‘@ QI%] s Eérﬁigﬁg&rdf SRl ARHRERE 1861 CROS SBMBERIN; ©4 Blostate cancer,

hi's reacti on creates a hydroxy
25 owm@amcea A6 remal qepiucdrcmme%rlm czager arthif hreask eanesr éa'wéewefe

Ty e

Tabreggi:iﬁ) .aVhie shawe ﬁﬁt’ thd @en\;ﬂjtqlkﬁy’lﬁf tﬁﬁngﬁhoﬁfoﬁ ElB.lC lv\épmmmatslef 78% when
addi tio mechani sm wher,e erol |t geat ¢

a cuiFae St PR SR e e PEEPTS BT 2T ekl hggresence

of &m@&ﬁ%&ﬂaﬁsnﬁmﬁoﬂ HFiBEe D8 GnPdifiifBétcoutpubih Figtré 2t ThE result

ganmma-t ocopherol /tocotrienol can_accept a hydrogen
meﬁ@biyozan%wtbm@creesqdd@ﬁetsanlf thepqcanvel, vitamigstnlike waleP‘HeSanth the

presetlc%%gﬁ& Anhgre (§eloTelslsl gewa;, @ﬁoo&eiérﬁﬂeg HaPEb eegs-@ﬁéer

ene i gure I's mechani sm
comga:mnra shamd phseuwsit vity of 3% iasong thmuﬂrdn balcclamdﬁé t40% sensitivity

15
for rﬁg}ag &g@ﬂgﬂﬁifgﬂﬁﬂf%%iybﬁwgﬂgg@é V%P?So er%?ellected based upon an

@@@ﬁﬂcﬁ}%ﬁihﬁf ORC (B¢ afetes o8 ap ﬁhﬁterﬁ% Pise Po6itind dak, since the
ring is reduced to _a single double bond. It therefore

norragy ;si@ar# tiog, 148 ShQyariR] way basedunon ndividalsv g rrioh cgpfirmed

to bé agéas@ yrgé 04 @&oﬁ(ﬁg&lﬁzallﬁlag Eé&tbrr&m%é]), rep%ﬁe@thﬁﬁﬁﬂb 0% the average
ese two nech anli sns, one mol ecul

to lcgarwlwcmglaum]e mosifivofoohieh-gragk dmlms@ ub@ @dpbpie exgmination, which

werd Ho t'clEc:aolu.ln gd RS i IOL)i(l' Cfiﬁtﬂebutloa(gbg %l%aué‘pthg: gﬁﬁ"ég# c’%? er %ets were

di scussed prevrously ocopher
relaﬁ‘&ﬂ;ahﬁdli ih @uinbért, theswetisof the @an rtduﬁsmth) DURS eahcer is significant and
ni sns _undergoes tn-oxjdatio i.a a 5 action
thergf PR o OV IEEAn b O i i Ve G populatons

of n8R LR QI3 REEERFNGER dlto cBitnahesPres@ltdd M E. Leon,
Epi dem ol ogy of col orectal cancer. Br Med Bull, 2002.

4: p. 1-25. 25 2. | qui st LA, et al. [..bl.oqd.
ool Neteste et B ot S e
to c:l’l\éclf_-'ﬁ&lJ b:a% ANBEh age 18 Reity3 BRI 48d genBer, érﬂl%%s&véﬁ no\é(gﬁiﬂéﬁﬁt differences

et al Co orectaf cancer screening

in th;;'déva f isaifl bismagkersvithip agofdbase ﬁe@bméﬁsmﬂ@kal 38). In addition, we

o_bs %%x&%ﬁx%%ﬁﬁ%%ﬁéﬁ’ Efo‘(x Qcﬁ%eext&%ﬁg{e Qg%’r fie/B F’%?’hg) t%gl@ﬁc or to

the prasvoey orpbesnentl wiyp2 (0GIe Kd).eeni ng recormendat i ons of
the Anerican College 30 of Gastroenterol ogy. Anerican

[001&2& le g € E?ng%%t /_Iﬁr Sﬂg%ﬁﬁh?&iéretﬁfﬁn of ?éféﬂﬂgo(i‘% %ﬁf»@vs Pglqg x(ijed in

M XSUITI . .
CRE€na gggtlve study of the frequency and size
di stribution of polyps m ssed by col onoscopy. J Nai
Cancer Inst, 1990. 82(22): p. 1769-72. 6. Lidofsky,
S., Detection and prevention of colon cancer:
col onoscopy, virtual col onoscopy, and DNA st ool
tests. Med Health R 1, 2005. 88(3): p. 82-5.
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-46 7. Davies, RJ., R Mller, and N Col enan,

Col orectal cancer screening: prospects for nol ecul ar

stool analysis. Nat Rev Cancer, 2005. 5(3): p.

199-209. 8. Screening for ovarian cancer:

recomendati on statenent. Ann Fam Med, 2004. 2(3): p.

260-2. 9. Chu, C. S. and S.C. Rubin, Screening._for
[UOI@'Jar | arBasecherethe pmciusd eb’élﬁ}é'ﬂ% of i %2?5"6‘??“3@@8 tﬁ"&f’ﬁct

mvemgail:&a: QA dhe lgl'l\%’ b tad@ﬁg ﬁ}lis%glgéd tolfte 5RO Brmbiion3d CRC

Fevention I an cancer. Best Pract Res
werecﬂypﬂthéh&tiet Gynaecol , 2005 11. Rosenthal, A. and 1.

Jacobs Fam | ial ovarian cancer screening. Best Pract
[001 lgun% 1%12%{1%% 0188 b%t?%\%gg%gh&@\ ag@%%meﬁél (et:BBed

reveﬁibwﬁiahwdtm Mﬁh@@ﬁ@mmdmﬂmlaionmmﬁmmsmmem nbsgived to be
Cancer Res, 1980.

sienthengty deoared BPaLRC et Bppsten (e Pl e bigarda e

vdth kiR tr&ionedidratur
BRI RS ST gt corel
valufo Patticileripteveaing aas the obferyatign flﬁ@@g@h&p@%ﬁl@ﬁp@gk&ml

Chi.n Bi oche bol; th
zntezgét}eg WEIK S %d t%} ﬁiﬁ%@ehé&re% @ s"e%f é/:gm?z %éx rgcr:]ta olites wi
molbdiilzfr&aﬁfﬁﬂﬂ)fs ameespmhhﬂg b y»megla-mhézramalmaﬂ tgmpberpyf@p(gmqoé s
met%;oétge%]:\)g@ah é‘%é% h & %elg)r%glogtcg E@g l}{gra L%G r\b;eﬁenéﬂse%g{lﬁ%oﬁqqé formals
and NeWe CRUpdties, v@&%as b Bhtedaan@dizsl atjth escoplreadlintatabolites were

tocotrlenols tocopherols, retin and

obseraph Thersifiadingnach consisiopt wilhie resetingingnyt @g@'gan%%rﬁr)[ﬁ»] in
whxglla i 202 %88 thak the iﬁhﬁa[tfoﬂ g%megxl GOGH vk over KO Bidatet RS g@Afla-

ferences Iint met abolism of t ocotri enols and
tocdphepiben &ibba-ionophem@l th@n depatic HepGRiealls. Tlgmegafgt@(»g@u_on

cvefisil e ber e BT P dtes 8 gt HHBIfronRIFRas aso ben
obs&ive{dk kozamesols 11 7h uitirbelisvet] almk me Feasert thastthase meaholitesGhgrenot

Nutr, 1974. 27(9): p.. 980-
disqou¢red Ry ﬁ%@%ﬂ%ﬁﬂ%&ﬁﬂﬁ@%@iﬁgmﬁﬁe‘@ i Bl smeee psigaion
medR@fikfns BéRHibd¥RA theb® &ﬂenu@t@ Q\%}e peFformed29ndf-modified @ipha- and gamma—
Princen, HM, et at. errentatlon with | ow dose
tocephernl/taapiiriandt msiabplies. Sur @éuﬁsfiemtfz kfh To%‘iﬂ arlalhmicnfs either

aﬂe?%%g?.g 9ol @ftgc?&ﬁegn%l &%?%@f]ze%l W‘tﬁ?{é@ ra\d&ﬁﬁ [ﬁbﬁlnalél% 919@)lonfovanan

epitBelal catskarsﬁmulﬂénemls}yl ie n@lbﬁpvmnsplﬂlemlmﬂﬁal effects |n
aging and di sease. Nutr, 2005. 135(2): p. 151-4.

[oogﬁﬂ‘s o kA H&E{t‘?éf}eﬁ%?r m&al Mnes '}ﬂaﬁweéé%%e&éﬁfas d8RGsiRe b CRC had

rence val ues | asma concentrati ons
moROularf fomnmlmmﬂﬁ ta ttd»seﬁptaatdfebzadmlﬁccbw@nmm -tgcophgrgkor gamma-

tocgtgg ucg %{tg;stto A @F%%%%%gtesélf into ee E)r %@ ggeg%g%%jon 04 number of
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[00181] Lipid free radicals that are not scavenged readily react with oxygen to form a lipid
peroxide radical (Figure 30A). Tocopherols/tocotrienols can donate a hydrogen radical to a lipid
peroxide, resulting in the formation of a tocopherol/tocotrienol radical that is stabilized by the
chromanin ring structure and a resulting lipid hydroperoxide (Figure 30B). Under normal
conditions, free radical propagation is arrested at this step. The tocopherol/tocotrienol radical is
capable of reacting with a second lipid peroxide radical to form a tocopherol/tocotrienol
peroxide, which is an even electron molecule (Figure 30C). Although hydro/atkyl peroxide
molecules are not free radicals, the O-O bond is high energy, the breakdown of which is
energetically favored (Figure 30D). The two most potent catalysts known to facilitate the
breakdown of hydroperoxides are copper and iron. As has been mentioned previously in this
application, the large intestine is a particularly concentrated source of iron. Therefore, these
hydroperoxides can be broken down into a hydroxyl radical and a lipid oxide radical, thereby
restarting the free radical propagation sequence. Like a free lipid hydroperoxide, the
tocopherol/tocotrienol peroxide is presumed to be sensitive to breakdown in the presence of iron

or copper.

[00182] The present invention proposes a novel mechanism for the internal degradation of
this peroxide into a stable tocopherol/tocotrienol alkyl ether and lipid aldehyde. The proposed

reaction creates two thermodynamically stable products. It is proposed that the peroxides formed
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orati on an ence a
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resuliing ime an@ﬁp‘@hréﬂddoq@ébwléw%ﬂwa'r 1adice)and éata‘iﬁF é‘é?ene’r{F@er 34).
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pati ent acceptabl personne needed
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metalf)r(}ﬁ{f]s(s), Whetdithe tall‘o\r/rllahx !‘iglé) fs reduced to a single double bond. It therefore appears
that gamma-tocopherol can accept a maximum of four hydrogen radicals (Figure 34). As a result

of these two mechanisms, one molecule of gamma-tocopherol/tocotrienol would be capable of

neutralizing six free radicals.

[00183] As discussed previously, the gamma-tocopherol-related metabolite that resuits
from these proposed mechanisms undergoes @-oxidation via a P450 reaction during first pass

metabolism in the liver (Figure 35).
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858.766 1203 6.089 0172 6.59 0.123 0923 | 1.59E-03
860.7756 1203 3.656 0.189 4.201 0.124 0.870 | 1.60E-03
859.7718 1204 1.061 G.195 1.700 0.198 0.624 | 1.74E-03
614.3424 1202 2.036 0.096 2.558 0.104 0874 | 1.75E-03
877.5815 1202 1.648 0.158 1125 0.165 1465 | 1.766-03
468.3574 1201 4315 0.083 4.044 0.085 1067 | 1.79E-03
461.1552 1203 0.756 0.215 1,596 0.316 0.474 | 1.87E-03
578.5176 1203 5.603 0.257 6.290 0.120 0891 | 1.01E-03
712.4704 1204 1936 0.131 1.470 0.163 1316 | 1.05E-03
326.2261 1204 1.887 0172 2.476 0.201 0.762 | 2.08E-03
749.5359 1202 2.784 0.085 2366 0179 1.176 | 213E-03
858.7678 1204 1,862 0219 3595 0.192 0.737 | 2.21E-03
221.0733 1202 0835 0.176 0.158 0.100 4.014 | 2.256-03
523.4675 1203 3.901 0.258 3.075 0.264 1.26¢ | 2.25E-03
603.532 1203 7.217 0.111 7.576 0.117 0.053 | 2.27E-03
626.5286 1203 3.408 0.067 3.168 0.087 1076 | 2.33E-03
269.9705 1701 3238 0.143 2783 0145 1164 | 2.33E-03
589.3396 1202 6112 0.115 5.739 0.122 1065 | 2.34E-03
564.513 1203 3.173 0.185 3575 0.196 1232 | 234E-03
260.1603 1203 0298 0.129 0.843 0.223 0354 | 2.395.03
304.2379 1201 2272 0.204 3.075 0.296 0.739 | 2.44E-03
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. 5961 1201 3.998 0.067 4.255 0.100 0.940 2. 45E-03

690. 4865 1204 2.157 0.158 2.587 0.097 0.834 2. 49E-03
749.5767 1202 2.180 0.106 2.504 0,100 0.870 2.55E-03
854. 7373 1204 1.519 0.199 0.909 0.190 1.671 2. 66E-03
830.589 1102 1.478 0.127 1 069 0.137 1.382 2. 73E-03
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8205213 4P3201L 403401 433067 Zp k.41 620.034 2651.876 1 ¥ B48e-6s1] E- 03
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58753928 3 218021 A0 21.786 111 %180 1041238 7030.187 11 51496033 58E-¢80F- 03
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556.4496 1204 2.541 0.091 2166 G178 1473 | 6.26E-03
817.5011 1201 1.369 0.130 1,027 0.106 1333 | 6.32E-03
803.5692 1102 4.118 0.106 3792 0.129 1086 | 6.40E.-03
831.7406 1203 3.546 0.181 4021 G.149 0.882 | 6.47£-03
493.422 1203 0.710 0.197 0.203 0.151 3495 | 6.53E-03
£33.5027 1201 4.967 0.066 5.190 0.096 0.957 | 6.58E-03
591.532 1203 2.662 0.116 7334 0.118 1141 | 666E-03
328.2391 1202 1.395 0.197 2013 0.951 0603 | 6.68E-03
296.2359 1204 4596 0.125 4259 0.115 1.079 | 6.95E-03
233.0848 1202 0.000 0.000 0.299 0.171 0.000 | 7.11E-03
223.9491 1101 2.665 0.135 3.041 0.137 0.876 | 7.48E-03
519.5021 1203 2.640 0117 2.989 0.140 0.883 | 7.72E-03
350.2828 1204 1.458 0.166 1.008 0.161 1447 | 7.87E-03
806.5641 1201 6.132 0.050 5.971 0.072 1.027 | B8.56E-03
623.5006 1203 1.607 0.141 1167 0.191 1377 | 8.77E-03
492.4181 1203 1,564 0.279 0.851 0.249 1837 | 9.77E-03
564.5127 1202 0.208 0.096 0.576 0.186 0.361 | 9.98E-03
768.4964 1204 2.254 0.119 1.921 0.135 1173 | 1.02E-02
807.5893 1202 2.736 0.126 3.050 0.106 0.897 | 1.03E-02
635.34 1202 0.641 0.142 1.098 0.212 0584 | 1.05E-02
521.4526 1203 2 809 0.236 2.218 6.289 1307 | 1.06E-02
600.5128 1203 8.203 0.117 7.966 0.135 1.041 | 1.08E-02
524.472 1203 1524 0.269 0.839 0.249 1817 | 1.08E-02
767.5501 1204 3.193 0.080 2.957 0.089 1086 | 1.09E.02
844.5214 1201 2.139 0.090 2.427 0.136 0.881 | 1.15E-02
520.4497 1203 4.580 0.521 3085 0.248 1152 | 1.16E-02
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.5011 1201 1.369 0.130 1.027 0.106 1.333 6.32E-03

803. 5692 1102 4.118 0.106 3.792 0.129 1.086 6.40E-03
831. 7406 1203 3.546 0.181 4.021 0.149 0.882 6.47E-03
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7455662 11204 0. (3558 0.108 2 787 0.084 0018 | 247E-02
732.4923 7204 1302 0.165 1.430 0.163 1260 | 2.71E-02
874.8477 1102 0.276 0120 | D.055 0.045 4069 | 2.73E-02
464.3874 1203 | 0584 0.183 0.205 0.140 2847 | 2.74E02
862.7684 1203 | 6.327 0.155 5088 0.142 1057 | 2.74E-02
569.3684 1102 | 2.360 0,124 2.045 0.160 1154 | 281E-02
615.354 1202 2.302 0.101 2.153 0.115 1111 | 2.84E-02
831.5536 1201 2.439 0.366 1588 0.398 1536 | 2.88E.02
297.2386 1204 | 2.034 0.141 1.724 0.136 1180 | 2.08E-02
751.5514 1201 1.722 0114 1.381 0.199 1.247 | 3.03E-02
308.2717 1204 2.088 0.128 2557 0.112 0.805 | 3.09E-02
883.7727 1203 5.568 0.148 5.248 0.140 7061 | 3.11E-02
827.5442 1201 5719 0,093 5.963 0.132 0.050 | 312E-02
768.5545 1204 2.082 0.117 1786 0.157 1.166 | 3.15E-02
832.6028 1102 1971 0.109 1695 0.147 7163 | 315E.02
609.3247 1202 1229 0.162 1636 0.214 0.751 | 3.166-02
§60.6083 1203 0.312 0.152 0.045 0.044 7.005 | 347E-02
832.5788 1201 5.331 0.059 5.167 0.093 1.032 | 3.26E-02
303.2293 1204 1818 0.124 1529 0.146 1188 | 344E-02
827.545 1101 7 585 0.105 2.320 0.145 1114 | 349E-02
616,504 1201 2471 0.146 2.461 0114 0882 | 3.49E02
$15.1693 1201 1416 0.225 0.895 0.264 1583 | 3.50E-02
749.5358 1201 1926 0.000 1.648 0172 1.168 | 3.526-02
§02.472 1204 2476 0.080 2.206 0173 1122 | 3.58E-02
2952286 1204 3.056 0.165 2723 0142 1123 | 3.756-02
244.2189 7203 3.033 0.067 2.898 0.058 1047 | 3.80E-02
622.4973 1203 2,765 0.120 2.463 0172 1123 | 3.06E-02
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601. 5163 1203 7.045 0.117 6.727 0.136 1.047 1.37E-02
508. 4487 1203 0.723 0.200 0.240 0.178 3.014 1.45E-02
224. 1416 1204 1.978 0.145 1.617 0.142 1.223 1.49E-02
565. 5157 1203 1.644 0.229 1.074 0.225 1.530 1.49E-02
832. 7528 1203 3.413 0.248 3.948 0. 147 0. 865 1.50E-02
356 2929 1204 0.288 0.139 0 0160623317586 52E- 02
252 67 1 0,463 253" A5 041 T_nos8 | ﬁ 223 SE0NED2 ;
TeEaeE i T0e Y eSO {00l 12806 120 sk 03 02
26T R T s L4 0gs0d | 1 0.188 106.148 349.185 153385 JA817E-0
283, AR T2 0F o T3¢ 088 (98 26 UTD 18 130000 JABZERBIE- 02
5479488 19301 170149, T8B09. (02.58 (J02.088 1140 0%4 4&)48@& E-02
5924560, 105321202190, 15918 1107-966 328161 18189 31 484024 (p
57858 (20204110217 439188 1od6a dod2it 1E1.158 41,4 35‘_'_‘& E- 02
2478998453041 4049 2411 0578 plFQJXS Gl‘ﬂ-&?g : c- 02
3613439 o 401, 1,009 1 - D.056 .3 "0.235 "01.:2 9260 02
7323496° 0 12017 j - 1.909 U\d.1 2 g
7356408 37 Ugo1L 402,160 91.0b95:01@91 T 1]31 07 30.@e8B2F- 02
—573. 485 1203 4. /50 0 113 4.450 0.139 1.067 1.85E-02
300. 2098 1204 2.097 0.103 1.828 0.123 1.147 1.88E-02
805. 5828 1202 6.134 0.120 6.429 0.127 0.954 1.99E-02
607.5616 1203 0. 757 0.254 0.226 0.163 3.349 2.01E-02
632.5761 1203 1.009 0.202 0.556 0.170 1.815 2.04E-02
294. 2205 1204 4.901 0. 151 4.551 0.146 1.077 2.23E-02
716. 4988 1204 2.371 0.109 2.106 0.119 1.126 2. 25E-02
677.5763 1203 1.718 0.148 1.349 0.171 1.274 2. 26E-02
572.4813 1203 6.067 0.112 5.782 0.136 1.049 2. 28E-02
745. 5663 1204 2.558 0.108 2.787 0.084 0.918 247E-02
732. 4923 1204 1.802 0.165 1.430 0.163 1.260 2.71E-02
874.8477 1102 0.276 0.120 0.055 0.045 4.969 2. 73E-02
464. 3874 1203 0.584 0.183 0.205 0.140 2.847 2. 74E-02
882. 7684 1203 6.327 0.155 5.988 0.142 1.057 2. 74E-02
569. 3684 1102 2.360 0.124 2.045 0.160 1.154 2.81E-02
615. 354 1202 2.392 0.101 2.153 0.115 1.111 2. 84E-02
831.5536 1201 2.439 0.366 1.588 0.398 1.536 2.88E-02
297. 2386 1204 2.034 0.141 1.724 0.136 1.180 2.98E-02
751. 5514 1201 1.722 0.114 1.381 0.199 1.247 3.03E-02
308. 2717 1204 2.288 0.128 2.557 0.112 0.895 3. 09E-02
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883. 7727 1203 5.568 0.148 5.248 0.140 1.061 3. 11E-02
827.5442 1201 5.719 0.093 5.963 0.132 0.959 3. 12E-02
768. 5545 1204 2.082 0.117 1.786 0.157 1.166 3. 15E-02
832. 6028 1102 1.971 0.109 1.695 0.147 1.163 3. 15E-02
609. 3247 1202 1.229 0.162 1.636 0.214 0.751 3. 16E-02
660. 6083 1203 0.312 0.152 0.045 0.044 7.005 3.17E-02
832. 5788 1201 5.331 0.059 5.167 0.093 1.032 3. 26E-02
303. 2293 1204 1.818 0.124 1.529 0.146 1.189 3. 44E-02

827.545 1101 2.585 0.105 2.320 0.145 1.114 3A9E-02
Tablegh Retetign Tigigeiof Sevey §RE Bioagrkors461 0. 114 0. 882 3. 49E- 02
615. 1693 1201 1.416 0.225 0.895 0.264 1.583 3.50E-02

T A e Ma® orma I I eadioatnda S ficural bty Mase. [CPSiar-Dadiiad Mhass) petertan Time (min)
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m
o
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o

182408 /2| L20d604 .| 4 /846340880 2. A@oid2 178 1. 4482538, bof- 02 165
2RT26 236 CIDINE4 3 NEAW.ITRE16E 2 45023058 1 144p9237 3 7EE (216.8
455.3664 1 o f CI8HIH09S 4 ~ 4 FANaY - 445$% 53 sbE 02165
'z% bl 51 455 78 16.5
259917 9 Ci 64 . sylaa33dd. 1 T537lidss153. 9pE- U264
| G4 %@3@41 (P 1D1E D2 165
A94d85t_ 0D C36 & 28%-54183 g1 od8-%¥ 0ool 92931638
.16E-02 467.4052 1203 0.500 0.188 0.148 0.136 3.385
.17E-02 293.0679 1202 0. 000 0.000 0.207 0.158 0.000
.32E-02 847.5498 1201 3.490 0.057 3.344 0.088 1.044
.48E-02 592.3569 1202 2.197 0.103 1.946 0.151 1.129
' .57 1204 2.170 0.133 1. 827 0.214 1.188
.85E-02 447.3848 1204 0.952 0.193 0.578 0.173 1.649
.85E-02 361.1439 1101 0.056 0.056 0.367 0.235 0.152
.92E-02 732.5496 1201 1.909 0.155 2.217 0.150 0.861
.98E-02 732.5496 1201 2.160 0.143 1.910 0.169 1.131
.0498 -60 Table 4. Retention Tinmes of Seven CRC
Blonarkers FT Accurate Mass Formul a Theoretical Mass
Neutral Q Star Mass Q Star-Detected Mass Retention
Time mn 446.3406 C281-14604 446. 3406 446. 40132
445, 3936 16.5 450.3726 C281-15004 450. 3726 450. 43052
449. 4227 16.8 466. 3661 C281- 15006 466. 36581 466. 42027
465. 41245 16.5 468. 384 (C281-15205 468. 38145 468. 42562
467.4178 16.5 ' ..
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538. 4259 (C321- 15806 538. 42332 538. 423335 537. 415515
16.4 592. 4711 C361-16406 592. 47026 592. 521895
591. 514075 16.5 594.4851 0361-16606 594. 48591

594. 54482 593.537 16.8 5 10 -bl
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O (b) 0 J?~~ O0O(1)205 C4H210 - i v (9g) 177
Cl2HI 10 (f) - CHg (h) 162 C,H 140 g-CH3 -64 Table
8: Structural assi gnments for the key MS/ M5 fragnents
for Biomarker 6, C28H4905, (466.3661, neutral nass)
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IO O (h) 297 C18H3303 CH o-

C18H3102 i o (h)-H20 0 0) 241 C15H2902 O #OZ HO O

(b)

oH (i) 279

(k) 223 C,3H,903 off HOO O v (I) 185 C13H190; O ~

HO -65 Table 9: Structural

assignnents for the key

I\/S/ S fragrrent s for Biomarker 7, (C28H4904, (450.3726,
@‘SIS Lk r Bl Erggment
%g % 55 WW%@TE@E? SR
503 (HzO+CH3) HO (d) 413
ula 1 ole r fra nt r cn S
(a) 4(65) .0, FAY , o
o
(by 447 Cy5HyQ4
-H,O
OL/\)\/M‘ 2
o
{c) 433 CyHys0,
/\/VI\AA‘\/\/H(O‘ -CHBOH
o HO I
(d) 421 CisHasO; o
-CO,
O/L/\/L/\/J\/\/t
(e)405 CyeHasO4 /@ I
/\/\/L/\/)\/\*"/O’ (c) - CiH,
© HO 5
(f) 403 CyHgO
/C\/\\/\/j\/\) LOOTHO
o = -
(g) 349 CH3705 \/\/Hr
OH o
OL/\/k/\JLo- [a]
(h) 297 C13H3303 OH )
LA)\MO' (b) - gf
J oH
(i)279 Ci5H3,0;
L/\)\A/L/\/H(O‘ h) - H0
0
() 241 CysHze0s )\/\J\/\/‘\r o
o H
(k) 223 Ci3Hi04
o )‘\/\/}\/\/Hro’
@/K/- HO
(185 CiaHis05
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or (g) 387 CQ7H470 - (C02 + H20) HO (h) 371 C26H430
(9) - CH4 HO" (i) 281 C18H3,02 HO HO O (I) 277
C19H330 (c¢) HO O -66 Table 10: Structural

assi gnnments for the key M5/ M5 fragnents for Bi omarker
8, (C28H5105, (468.3840, neutral mass) mz Formul a

oAbl frabfhbnté Bof Bicihel 0 4 |
S e G G

_I‘l V. NaVatal [

ML ;(,CO? Shckebdiar S gmen? S HES02 O ( Gkagheit losy ]

d hh9 cz 1,107 1487 13303 OH (b) O OH (h)279
18HB 107 g g o LT
o]

() 431 | CyHyO,

om0
HO & o

(€) 417 | CyrHesOs
= o |- {H,0 + CHz)

(d) 413 | CysHysO; -2x H0
| P .
0

(61405 | CpHwO, | HO
-CO,

() 399 | CyHeO- (©)-H0
| J .
: ¢

{g) 387 | CyyH ;70
-(CO, . H,0)

(h) 371 | C3HuO
I - (g) -CH,

(i) 281 | CysHxO; HO \MO_
HO - o]

(13277 | CyoHy30
. (c)- )\/\)YO.
HO o
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i O (9) H20 O (i) 263 C17H2702 (h)-CH4 (i) 215
Cl12HDO3 i ii, CH3 , off HO O O (0187 C10H1903 "
HO O O (k) 169 CLO0H1702 O (J) _ HO O (1) 141
C8H1301 (k) C2Hqg -67 Table 11: 1H NWR (500 MHz)
cherrical shifts (ppn)a multiplicity and J (Hz)b of y-

o or

A ST

gar P’?o}@é}ﬁler@ in

ﬁ%‘“i‘l @SS)ml 41-1.53, m1.82-1.83, m

T nﬁf‘u infmiau, 76 lﬁﬁeuﬁﬂ‘rﬁgnﬁ}f T 83, T YaghentBss T
(-ibm,oo, . &; OF; to I.80-1.§3, 10
97-2.03. m 2. H m, 1.94-2.01, m|1g93-1.99, m
2.23-2. 30, mE Miﬁﬁ m 1. 80- 1. 83,
m 5. 31-5.36, 1h .37, . 21-2.25.! m 6
) 28- 1|.@H,Om 3. 9 leUH m 5 31 5.36, m 4 .25-5.37, to
2. 01, 7(1. .q1, mjL. 53,7 Hef? -
3. 25, m
5

. 29elo 10- 1. 32,
m

o HO )
(e} 405 CrHyOy
OH «C0,. Hy0)
(f) 389 CagHysO /LOH/\)\/\/L/\) (e} -CH,
Q = T
(g) 297 Ci9H3:04 OH (b) -
Wo_
OH
@]
(h) 279 CsH3,0- l
N O (g)-H0
_ (8]
(D 263 Ci7sHz0, [
& & (h)~CH,
Q
(i) 215 C12H1303 v\Jv\/Hro' ll CH3
SR Py
G187 CioHys05 \/,L/\/‘\r( o OH
HO o O/L/\/k
(k) 169 CioH,170y
Y o (7}~ H,0
0
(141 CeH 0y
= o (K)~ CH,
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12 1.05-1.25, m1.95-2.10, m2.24-2.31, m1.93-1.99, m

1.97-2.03,
5. 08-5. 14,
1.53-1. 54,

1.95-2.10,

m 1. 24-1. 25,

at

13 1.05-1. 25,
in 5 33-5.36, m5.33-5.34, m5.31-5.36, m
m 14 1.32-1.36, m -

in

15 1. 05-1.

25, m

m148159m141153 m1.82-1.83, m

%aﬁi%

i

bl G

m 1. 23- 1.

Saboi ok

31, m-

JH#%*'

ireé

18132

n 1.3

bAUA

|n 191

I
5=

|_;

II4J. OU 1

i

%4 J._DU

g3
T 957210,

3. 10-

1.32, m

1.23-1.3

3
0
- mlb

-J. db

1.Z24-1.

422 nAl

20 1.
1.24-

Q95 25,
1.36, m

1052185
1.24-1.2

14800591 ]
b51.78A0.86 24

],8@583,’]111 y

14013k, w2

1.8M .8, &
P 5.97-2.08, 1D.

-124-1.25, mM
08-5. 14,

.1
22 1

364,182,
32-1. 36,

MR69.123- 1

BB L.8atm
L ho49101, mp

1 1204188, B (

2.93- 209,

b1 9T-M, 1 3
28323008 -

228344, mm
2.30._ _on

». 28-

fa Vo) |

?3% m

B3¢ 585“

QA 0O

i §31—5 36, m 9

1425537, m

. OL

. 83-

O- uu, mis

0.90, m

F78-1 86””’

g1 535%3’6”?%

Fay

5f5 éi’l m,

1700

5 0.95

7y .04® 01%

V1,920

@.41‘31’.53,_111 !

260"

Ji 95’29?:11

gn 1.
1.53,

6, s T.
s 1.27,9

22482 31, O
Dm89' s 0]

t2 31212509
90, s a:

32036 h
4.044. 1

5 m
4, d

. P¥ 5040, m

dd (J=4.

0.58-4&, fd)

- 28

gJ= 6.-0. 12.0)-

012

s 2.13, 3

0. 84-0.

B8, m 0. 0: 83-0. 85;

0. 83-(

-90, m

hi 24

103825,

L7hmp9g 2

DE-132m

1,03-K15. 16

1.245F.365m

1656:2.02, for

12 0 ¢

dosnhs,,m

gl-94-29% m

2M-2.3m

TPl Q?;rm

1APE2. el o

1.24-1.25, m

A=~

:051.25

f5-0§-¢5:1‘.4,mq

$~l33F5r364W 1 I5+13 5(-.34em HPohS-# Mg rléé-é 54, m

rl4CL €t

32'?&51 e

'llf\m

7.

E‘].Q

d.K:

ngbslﬁ'i

195210 )

1
Y/

g 41"1“53:' P

AR

1.53-1.54, m

BECOURlEIEE Y

19’5'2%":11

D& 15Mn

2e)s)

1.24-1.25, m

gonst

anEs2d s

sk ®.14, 6P

PELICA

ETA
€S U

O M84.125m

i§The

aSS1.80RAE

nts may

O
r ever [

$€6h-r.838n

abl-esgld”

1:95<2.09)

(9125.

8.034H29 md

hesreakn

Shiof1t33, of |

D DAY B3 10h

Y 24-0€0R1

angh 24, &)

H#nd 1

él0&t &gm

dafpdtind

Sl.@;l.?:a,,m

b 18R SOm |

m.24o0X61:3 .

1Cal.bnr

b

. |

) 145-125mg

5.08-5 14 5

71225

22%1313n H6.247L.89m 4 1.531.34 m7/

1.4

362-3632.

4 37.0 1

2. 2231,
m

221-225 m

223230,m

228234, m

23

0.81-0.85, m

1.60,s

24

0.81-0.85, m

1.69,s

0.84-0.88, m

0.0.83-0.85,
m

0.83-0.90, m

0.85-0.87, m

25

0.81-0.85, m

1.61,s

1.00° s

0.95%s

1.00°, s

0.85-0.87, m

26

0.81-0.85, m

1.61,s

1.55,5

1.53,5

1.54, s

1.53-1.54, m

27

1.53,s

1.27,s

0.91,s

0.89, s

0.90, s

a: 4.04-4.14, dd
/=6.0,12.0)
b: 4.27-4.29,
dd
{(J=4.0,12.00

28

2.12,s

2.13,s

0.84-0.88, m

0.0.83-0.85,
m

0.83-0.90, m

1.24-125, m

28

2.09,s

2.14, s

0.67%, brs

0.66°, brs

0.66° brs

1.24-1.25, m

* The signals were determined and assigned from the position of cross peaks in 'H— 'H COSY, 'H— 'H
homonuclear decoupling, HMQC and HMBC spectra.

® Coupling constants (/) are reported to the nearest 0.5 Hz.

“ The assignments may be reversed
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4 20.8 22.3 30.1 36.3 35.8 30.1 5 118.6 112.13 130.5
37.8 122.6 130.8 6 144.6 146.3 28.7 72.3 130.0 130.5
7 121.2 118.24 37.5 32.2 126.1 30.3 8 122.6 121.6
38.7 42.8 27.8 30.3 9 145.6 134.9 74.2 141.8 73.7
147.5 10 117 3 135.0 140.2 100.5 138.5 100.8 11 39.9

'E%;l 14 §1§

7690 15374396324248
"“5" “6 52 6r 40019 928 023 51737 &
i(Za}Pﬁr;#’ 37T 56. 7 ‘47. 8 30. V) 3,‘:" 3P 74_‘154. 56.6 56.7 -
56 ;_i. 3112 7219 37754 36 2851 400 2% 0 P9. 87 20 22698
26.8 2313 23 3 PRa3 29 2k 3914 424. 2] 36373 28. 5 23. 8
348 7P 2% 1pH.32 42.8 3%.00 39, 73632. 7| 2B.822.[7 2BI17
17358 1173.88474} 021%4. 1] 2140.21.41 17.8 - 0226, 3 2A3@8
24.6€ 25 194§ 1p146319 21 h 287 2 18 1.3 2K 4130Hg 19 130.5
15. 87 10 81203 o W$2E 28l 0 3%57 23 g83%¥ 5| 300241 21l g 3P g
62.9 2B 1829 1110619 oh 13%) 3l 1948 gl 7 g 4y @303
11. % 10lo 1456, (349 o I T2 o ars L 73T 147.5
et it DR &Nl N X7 i i L N R X A I 20 100.8
UCLI?I T I cu U 'd.??%l gllcu T1 Q 11 ]J > Ul JII. %6 Ul bb305
pegks T HMC ansh AVBC ppegi3a [T I{E assT grygTent S~ 5y
beReVelrsSeg £ 69 Al € 1B Po.7 SUlMmafyoof [ HIjog § €SO T 505
I Nolkudi Ng eSSt CBRCET Hpepbel CltT@s2 pemmgr aphil ceand
di ssasel|stag ng|sed a. B[ P3aal ues sdwow hg me 35.0
st ai st [ cak4.si ghtdd canck 4@t ween mandond y2898| ect exd.s®
setl§ of | pafident 51Mdsed bn ¥ilfini ¢i t36,7°gehde?’8 agk, M
prddence of2hal yB42and. st aﬁﬁ(nn A 567 56.1 31.2
19 374 36.7 785 402° 20.0° 209
20 24.8 26.8 23.3° 233° 243" 29.7
21 39.4 124.2 36.3° 28.5° 23.8° 34.8
22 28.0 131.2 42.8 37.0 39.7 32.7
23 22.7 25.7 173.8 173.8 174.0 174.1
24 21.1 17.8 23.0 243 22.8 24.6°
25 19.7 16.0 19.2° 19.2° 18.7° 264
26 19.7 15.87 19.8 23.0 22.5 28.0°
27 23.8 24.5 30.1° 21.6° 21.0° 62.9
28 12.1 11.9 19.2° 24.3° 19.3° 25.7°
29 11.8 11.8 19.8° 12.3° 11.8° 11.7°

* The signals were determined and assigned from the position of cross peaks
in HMQC and HMBC spectra.
® The assignments may be reversed
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passes N al CRC Ovarian Prm ate Renal Coll Luqgq Rreast
Sand SIm 288 186 20 24 30 25 25 A to CRC Scow,

- 045x0076" .231118" -19610.94 2711056' -1.1041.81
-15x0.9 -.7610.71 P-v lue varwa nonrul 6.406-48

2. 00E10 7.006-02 0.006-06 1408.09 3.20E-02 Predicted

D . R e T

drpegrsplb8FtiidistasGBeing a8 0 B1Ragluesshogng a7 shtigitalsignimanse

57.7x12.8 6..4x

ekt ety SOt of ubiafoct i Mhntich ot e a0

pickende@pdIgpskiad stéding0 13 |4 25 Bh Cancaslan 218 76 13

24 26 22 18 AsiaMie7xanic 42 101 7 - 2 1 3 Afdcen
A Nnertcan 20 6 - - 24 2 4 Oher 83 aeease Stee02-

- 25m5 1 14CR1-2 3 Burin 79 p,o;lgz 6 &.HJ;&. LuAS 13 &m

e L

. Ao e e \ it 3 3 SEEE
Maar: BMI |§B[|S[|a| E‘it.z .8 . 8 Otds 25,0465
Gender .

Mrio IoIn9rvat 529 Ductab 6 l-’agl MNa, Ama o (,gl dnoi d ‘AZ Ldul L
Femate 134 Tk
Eth
Caucasizn 13
miriperi’ Al cel | ¥ Pagel s 2 &ol Xhl oel veda Caan@ma 30rner 3
African
omer —Pol yp St aflue fa i : :
Digease Stage
[} - 2 - - - 1
i 25 5 1 14 12 3
# - 9 - 12 6 2 13
7] - 45 13 8 5 3 4
v - 15 - 1 2 2 1
ot Available - 20 2 2 3 5 3
T & Nowamall cell
Pathology - 185 Adengcarcinoma 2 Adenacarcmoma 22 Adenccardinoma 13 Clear Celi adanocardnoma 4 Ductal
. 3 Non-small call
7 Epithelia 2 Urner 4 Papillary carcnoma 16 Infilisating Ductal
8 Papillary 7 CGther 5 Carcinoid 2 Lobular
3 Other 3 Smals call 2 Infilirating Lobular
2 Squamoys non-
small el 1 Pagets
2 Bronchicalveolar
Cardinema
2 Other
Polyp Status for CRC
Polyps Presemt - 29
Polyps Absert - 143
Not Availabile - 14 - -
Gleason Score . - 73
FXNGndaro Devialion
* Based on the fowest mean-normalized ratio among the Six biomarker signals
B
Hispanic/AsSian
vs Caucastan Male vs Female Age <60 vs > 60 BMI < 25vs >25 Polyps Yes vs No  Stage Ul vs lil/IV
pvalue 0.3' 0.6° _ 037 0.24 0.2° 0.5°
;40 CRC-positive Hispanic/Asian, 40 narmal Hispanic/Asian, 40 CRC-positive Causasian and 40 normal Caucasian
ALL subjects

420 CRC-positive < age 80, 20 normal < age 60, 20 CRC-positive > age 60, 20 narmal > age 60
525 CRC-positive BM! < 28, 25 normai BMI < 20, 26 CRC-positive BM! » 25, 25 normal BMi > 25
E29 CRC-positive with polyps, 28 CRGC-positive with no polyps

30 CRC-positive TNIM stage | or If, 30 CRC-positive TNM sfage lif or Iv
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R lyps Presem- 29 - - - - mypsAbsenl - 143 - - - -
Nof AVei | able - 14 - - - deason Score ] 3 a etron
eased on the | atest nesn-notn6hnH rati o anong ft 9x
bi omaMer Signals B sspan lan vs Caucasi an Mal e vs
Femal e Age<60vs>60 BM <25vs>25 Pol yps Yes vs No
oyageisi 1 1 vs 11111V p-value 0.31 0.62 0.33 0.24 0.25
0.56 40 CRC-positive Hi spani cAsian, 40 nor nal

Hi spani G(Asi an, 40 CRC-positive Caucasian and 40

hor net é fsiidentifyine meighsjigrakeas fyr oRan gsgnasingsolerestyh

Ao {PREPh TRty B R sk DS BB00 )

BM < 20, 25 CRC- positive BM > 25, 25 normal SM_ > 25
529 @m@aqmomgtauswplmpm aratign sresezmnmqg@t@h aahees sgidiskmplo

N
BB PG B iR o anBliepgigiotnaps
spRtdagktdror i dentifying nmetabolite markers for use in
di agnosi ng col orectal cancer (CRC) or ovarian cancer
CC t eps . i ntroducin
& shrPied S ES PR Db aSd E hE BRPREES cancer
said sanmpl e containlng a plurallty of unldentified

nmet abmtating 8 ditabase of saidjlentisg] antliqamtifisgdatgpect r onet er ;
obt ai ning, identifying and quantifying data for the

netab LiL8s ase enti fying
nd QU s i g R RRS S Ro B TG Anc
crumspantiinp dgta d@iva fonanh safmplesanpl e with Correspondl ng
data froma contr ol sanple “identifying one or nore

net abql it.es that dif i,n.on

ot aniriefRe bR plond hERso T R MeBin TRt e S3d,
meebalite dan be 020 t@diagrdscodotbitsl Ghncer #hd oVGanRhdOTh Aubject.
claiml, mherein the netabolites are sel ected fron1the

PR Pty b el B R e
doneistifel dTakt @buCdfahdabdlifes ikt TabR!3ud ifRgmbdiSorsdefpatREs

eleétlng the m nimal nunber of netabolite markers
d for optiml diagnosis. 4. The nethod of claim
1, wherein the high resolution nmass spectroneter is a

3. The method of claim 2 further including the step of selecting the minimal

number of metabolite markers needed for optimal diagnosis.

4. The method of claim 1, wherein the high resolution mass spectrometer is a

Fourier Transform Ion Cyclotron Resonance Mass Spectrometer (FTMS).

5. The method of claim 3, wherein the metabolite is selected from the group
consisting of metabolites with an accurate neutral mass measured in Daltons of, or
substantially equivalent to 446.3406, 448.3563, 450.3726, 464.3522, 466.3661,
468.3840, 538.4259, 592.4711 and 594.4851 or fragments or derivatives thereof,

6. The method of claim 5, wherein the metabolite is selected from the group
consisting of metabolites with an accurate neutral mass measured in Daltons of, or
substantially equivalent to 446.3406, 448.3563, 450.3726, 464.3522, 466.3661,
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Fourier Transformlon Cycl otron Resonance Mass
Spectroneter (FTM5). 5. The nethod of claim 3, wherein
the netabolite is selected fromthe group consisting
of nmetabolites with an accurate neutral mass neasured
in Daltons of, or substantially equivalent to

A S0 e g AT A B e
s%erﬁ%y Bhd HFFaukdenqeD1 or Sagmehs orBérhvatives theadofii m 5,

ein the nmetabolite is selected fromthe group
of metabolites. wt

Troes The metea bt s st meaboile BB Serf 't
g@%&g@ é)g&ktawné’s%t%@emﬂé%o&ﬁ%f 4503524 czamscms 22,
3840, 538.4259, 592.471

msaemcmso5,5018@5&954\@%3%&&2%3%&%16 @ﬁa% in

@g¥¥8§? of Figures 13 to 21 or fragnents or
ives thereof. 7. The nethod of claim®6, wherein

the netabolite is selected fromthe group consisting
®f méthabettioti®§ claint R vehernixt te mietaboliitet are fogoRIETOL S PIZIGRRLS,

2 igied eSS A R ESBAEOR Y "IHSS hod o

claim7, wherein the netabolites are tocopherols,
9OCOUKCRﬂﬂﬁ@pmumm&mmﬁmnEmbdkanEhﬂﬁdﬂa@thﬂﬁ@gﬁmp

met.abol | derlv es of tabql it OC
Sariemecs e sl Seb bR e dreDdte ot By e fri

group consisting of the netabolites listed in Table 3
. f regheimtes oOelaidey, |syla¢t¢d/m tﬁe@r@xpfconsxsjmg thimetabolitesrwithf

claim9, selected fro 0 of
SR npdE! (s measred i E’PE%@ Hotht Ef‘a"fﬁ'ﬁé%&c%?&b%d
44% 138k 103360150 9726548851520 46813651, @6813848] EIB4269, 592.4711
A446. 3406, 448.3563, 450,3726, 464,3522, 466.

w9363, orfpements o desiystivey thereohyhersgu2 BB S%gfeme would

IR SmOteigbiat i ves thereof, where a+/- 5 ppm
ﬁaggérencg'mgul indicate the sane netabolite. 11.

The marker of claim 10, wherein the marker i.s sel ected

} i om Khsanagkes apclaisn Hs mberehgbe mavket is pelsqieddiony fhe igroyR

&J‘}ng% (tﬁlngb;? yﬁg% &vlffgg.ﬁ g&r%ﬁ?ég{eﬁg%f'r%hi%%&% ier)altd?lﬁ of, or

ABOAB DG cquitalerd 524246 3466, 4388163, 4&@872684@ 358%8161&26@1

TR 850, B s S A s
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cIa|n111 mhereln t he narker is selected fromthe

SRR 25 B PRI e e B 8l o
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fetiddlg .t es or netabolic derivatives of said
met abol i tes.

13. The marker of claim 12, wherein the metablolites are tocopherols, tocotrienols,

yitamin E-related metabolites or metabolic derivatives of said metabolites.

14. A method for diagnosing a patient for the presence of a CRC or OC or at risk
of developing CRC or OC comprising the steps of:



14. A nmethod for diagnosing a patient for the presence
of a CRC or OC or at risk of developing CRC or CC
conprising the steps of: -72 screening a sanple from
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nor e netabolic narkers sel ected fromthe group
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or absence of e risk of develo
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19. A method for diagnosing the presence or absence of CRC or OC, or the risk of

developing CRC or OC, in a test subject of unknown disease status, comprising:
obtaining a blood sample from said test subject;

analyzing said blood sample to obtain quantifying data on molecules selected
from the group consisting of the metabolites listed in Table 3 or fragments or

derivatives thereof;
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positive humans or quantifying data obtained froma
plurality of CRC or OC-negative humans; and using
said conparison to determne the probability that the
test subject is CRC or OC positive or negative or at
a risk of devel oping CRC or OC. 20. The net hod of

claim 19, wherein the nolecule is seleuLeedfr(g q) ;
gr ougPmRaEAg fhsaraifying dash ebtpinedon BidRelequisy ihipidfst subjec
86 CRC or OC-
G EnE ) bap IPRga g Mt Ron S Rl OB
pb&fveiiitrians ook By ke Stz obtainad frewwl pharalits of GRC @RS anpgative
subst antially equal to these nolecules or fragnments or
hYRen 889 ves thereof. 21. The method of claim 20,
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oS ¢ Rl B AR g e sl B s

45@'3@@6 864 .5520Mm¢dT560r 488 B340 3RS 1159t 5901701 anDio@cIsber Wi t h
a nol écul ar fornula of, C281- 14604 C281- 14804,

nedecnles baving messes supstantplly emph o thpsemolecyigsor fgmgnts or

dgﬁgétwggég@m%@6l—|6406 and C36H6606. 23. The net hod of
alm 2 erein the nol ecul es are tocopherols,

tocotrienols, vitamn E-related netabolites or

2tet adk methed of daim s svhereinghy molesulaissripstedrom the group
({éﬁél&&g of rnogcﬁ%{?vﬁ@an m&ga{‘zélrfgu&c’h ﬁla@tjngagﬁ'tjeg th lgzﬁfc‘)n@;]ial)ly zed

orrato ra hy - Mass Sp ectronet ry
s(lhs{faﬂﬁﬂ)ly epivaledt of 443&34@614483]3& ﬂsmmsrmwézz qlééaﬁﬁlpol e

PR PR RS R T B R nd RS LB pericnfiperd
SROWE idng SnabiFiles 13 b e St f¥prhdndFidbli @itivaftha@eofl nt er nal
st andard are neasured. -74 26. The net hod of claim

ot er el 3 Rl 20 eRuE: MR RER Sl Rmsye erou
dofaﬂ@ﬁﬁg)dsm@lecrums w@ﬂza{mh gcma?eorfmlaeﬁ‘g gesmam s:asxtd4804
net no 0 clalm erelrn
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aprkeksed froma normal individual, whereby diagnosing
t he presence or absence of CRC or OC or the risk of

devel opi n or OC. 28 A nethod for identifying and
i agriés rrﬁgwfi REfloIy e Mheirdhsmalegulseae tocppbe ocotfienls,
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obtai ning a d sanple fromsaid test subject

24, The method of claim 22, wherein the molecules are analyzed by a liquid
chromatography — mass spectrometry (LC-MS) method or direct injection triple-

quadrupole mass spectrometry method.

25.  The method of claim 24, wherein the intensity transition of each of said

molecules and the intensity transition of an internal standard are measured.
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anal yzi ng sai d bl ood sanple to obtain quantifying data
on all, or a subset of, tocopherols, tocotrienols,
vitamin E-rel ated nmetabolites or netabolic derivatives
of said netabolite classes; conparing the quantifying
data obtai ned on said nolecules in said test subject
wth_ reference da obt ai ned. from the anal,ysi,s,_of. .
281 ur Bhe b oigiaen 29y esesth & i S0 feanare Kl d8elinge
b West AERARIrBH oD RESHARI IR MicaRatki théleonldsfatsaithe
test subject would benefit fromsuch therapy. 29. The
pafisnhod of claim 28, wherein the tocopherols,
tocotrienols, vitamn E- related netabolites or

24et abpl e MEeh&Lin BRI o bRROk lcbxﬁ%éiécﬁt%%@‘étiai_t ¢
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her eqf 0.~Ahe, neth j erein the
abPBRs SRS & OF S P PRt peRoghfLREET 0l 2 T,
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466. 36hihing4G30ddSdfiple Fiddh hkbOst s@g&1t4711 and 594. 4851 or
fragnents or derivatives thereof where a +1- 5 ppm
di fference L d .indi : ol 1.
The SETRGG SR tiogsRibE™ Sl i/ BAAE, by aindirof
tboophdrols ao@irisnols) tieamim Eelateé hetabolitesir almidboliederiyatives of
qgtab%chcFeriyatives of said netabolite classes are
SRR 1K t he group consi sting of netabolites
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or subfpaing ittel quintéfofing dath ebhintdon ddbm3kOfes id 48d BSGBbject

450. 3726, . 464. 352 66. 3661, . 468. 384 38. 4259, .
RTelbinee iR R L R PRGN PR gﬁfeﬁ‘g-neéatm
Rakheans shown in any one of Figures 13 to 21 or
fragnments or derivative thereof. 32. The nethod of

cl ai m 31, wherein the tocopherols, tocotrieno

. : . LS,
Vi t apFipe said connperisen Rdetsmains the rohrbilifythal Hiejtest subject would

vaRdtt Rk Mesiefappal d netabolite classes are sel ected
fromthe group consisting of netabolites with a

nol ecul ar fornula of. C28H4604, (C281-14804, C28H5004,
282 s At methed st glaig528. whamahstocephoralsgipgotriensiy; vag Fand

EREHEEABo1iBPor nibtiFliR a&livaQles b 3AMARIBSLItE DiHiskd Ll igieah0
respond to a dietary, chemcal, or biologica

franethg geaypicensitting gy retabplifeselistedgn d pldo 8 mar fragments ooy
(ﬁhgﬁgég%%ngc or OC or inprove synptons associ ated
W t

or OC conprising the steps of: obtaining one
or nore blood sanples fromsaid test subject either
30r omThe methad béclaigl 1% whesin the toberbatoiu locpiperols gitiraiatt-ons

b rrfeka%gl'ites or metabolic derivatives of said metabolite classes are selected
from the group consisting of metabolites with an accurate neutral mass (measured in
Daltons) of, or substantially equivalent to, 446.3406, 448.3563, 450.3726, 464.3522,
466.3661, 468.3840, 538.4259, 592 4711 and 594.4851 or fragments or derivatives

thereof where a +/- 5 ppm difference would indicate the same metabolite.
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anal yzi ng said bl ood sanples to obtain quantifying
data on all, or a subset of, tocopherols,
tocotrienols, vitamn E-like nolecules, or netabolic
derivatives of said netabolite classes; conparing the
quanti fying data obtained on said nolecules in said
test subject's sanples with reference dat obtaiﬁed
31 r onThamethpbdfecdaimed. Whespin shepgpapphgrpigsfogirengigcyitagin k-

_nedat iy ; deRcted
e LR RS g ARt E DR AT 80 oo
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thereof. -76 35. The nethod of claim 34, wherein the

HOoconRerRiNSd of Q5iRt 31, AheeR thy/ ok ilieidisFocsteibmle ditamin E-

metabolites or netabolic derivatives of said

refeted bstabplteworaneieholia derivatives of said mefaboliie slassgyagg frlected
D3 st ' i NeYRHA04,

R e gt

Eaplis8 ek sERSHS004 AAMIBIZ06, CLRAB05 9378305 37326158064 . 3522,

46 1, 0, 538.4259, 592.4711 and 594. 4851 or

9¥£ﬁ%§gﬁgiégﬁggiﬁwatives t hereof where a +/- 5 ppm

di fference woul d indicate the sane netabolite. 36. The

3%et hodmethod foaidimeBGingihdividials wherespad phadietagy, chemical, or

tocatrienols, vitamn. E- related netabol.i.te r

P a0 FeteRaa YaieRy L igre el B Fe i CRE L O o

ifprResadptoms bdied 9ith QRCCATH sdnhptf3ingfthaxedpabll i t es

Wi th an accurate neutral mass neasured in Daltons of,

or substantially equival en 0, 448.3406, 448. 3563,
a50° Spaunes o3 lhe5 togEiales oin i e ot 31 5342
BxDde dolikdioarnd ioRdn B2 calndtibievhGMy/ M5 fragnent
patterns shown in any one of Figures 13 to 21 or

fragments or _deriyvative thereof. 37. The hod of

cl ai e dre P o SarE ARG st o1 T LonBoet of
BédpRBIoR, frotfigloR ORaniR FAIAR! rhdlefuled) or iRhdBR ddivatives of said
derivatives of said netabolite cl asses are sel ected

metabAlithdasg?Soup consi sting of metabolites with a
nol ecul ar formula of: C28H4604, C28H4804, C28H5004,

Se ' i £36Ha406 and
C28 HA8 harifEA Rty e GA 241 BiGRoule an

subject’s samples with reference data obtained from said molecules from a plurality of

CRC- or OC-negative humans; and

using said comparison to determine whether the metabolic state of said test

subject has improved during said therapeutic strategy.

34, The method of ¢laim 33, wherein the tocopherols, tocotrienots, vitamin E-
related metabolites or metabolic derivatives of said metabolite classes are selected
from the group consisting of the metabolites listed in Table 3 or fragments or

derivatives thereof.
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35. The method of claim 34, wherein the tocopherols, tocotrienols, vitamin E-
related metabolites or metabolic derivatives of said metabolite classes are selected
from the group consisting of metabolites with an accurate neutral mass (measured in
Daltons) of, or substantially equivalent to, 446.3406, 448.3563, 450.3726, 464.3522,
466.3661, 468.3840, 538.4259, 592.4711 and 594.4851 or fragments or derivatives

thereof where a +/- 5 ppm difference would indicate the same metabolite.

36. The method of claim 35, wherein the tocopherols, tocotrienols, vitamin E-
related metabolites or metabolic derivatives of said metabolite classes are selected
from the group consisting of metabolites with an accurate neutral mass measured in
Daltons of, or substantially equivalent to, 446.3406, 448.3563, 450.3726, 464.3522,
466.3661, 468.3840, 538.4259, 592.4711 and 594.4851 and the LC-MS/MS fragment

patterns shown in any one of Figures 13 to 21 or fragments or derivative thereof.

37. The method of claim 36, wherein the tocopherals, tocotrienols, vitamin E-
related metabolites or metabolic derivatives of said metabolite classes are selected
from the group consisting of metabolites with a molecular formula of: C28H4604,
C28H4804, C28H5004, C28H4805, C28H5005, C28H5205, C32HS806,
C36H6406 and C36H6606.
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