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TMO5a0 MDY withh a@:utdﬁamameof;ret substan i Al yreguivelentte elited lifted in Table

timal diagnosis may nprise netabolites with
ai #.uPh theseepmpounds, élgq}p@tabqlﬁeqj&ﬂf #eyralg magses measured in Daltons of,

U A HEAER 01 36159450, 908308 747 s

88B12955522 1, ANV, SSNS6CH)MID 1582360 d 1) 7 £:65 1. 56@haytbe Eisrther I:Hbﬁacterlzed

netabolite of accurate masses 699.5198, 723.5195,

7bga SIS speetruns as §osngn a) féﬁtﬁ@% b frewe 251 Qigareddetsfigure 24; ¢)
I r wi th AD

g 1%tzl%af)sfpa\gl%dé % §§lrfr‘1§¥ abor i 1?(? rggg% %%\%cyur ate

masses 541.3432, 569.3687, 803.568, and 886.5582 are

plageghahe dyhpoandie as kiesaaided iabese ntyealde beeisthdr icharacterized by

pat| ents wth cognitive inpairment on ADAS-c

{ay R O P N OB € aOrtE &) R HANOP, ¢)
ﬁE? EERVOIR, L ARl XS0 A ARNDY b 1Ay andror by

masseactigasured in Dal tons of, or substantially
equi valent to, a) 541.3432, b) 569. 3687,



c) 699.5198, d) 723.5195, e) 751.5555, and f) 803.568.
These netabolites maybefurther characterized by a) an
wezdormessesl i on chromatogram (EI C) as shown |n PCTYOAR007/000313

4A, and an MS/ M5  spectrum as sgovm in Fiqure 6; b) an
Etlc LHpOWC HF CHy G B4 RIZI and t=|GH1- 14H29

hownt Fi 7; El C ho F
anma(all"lv‘@n l(Jéf)th‘lr Jﬂ%@gnshomalsnsﬁwgs&é?ﬂg‘%h{%l C
hio in Fi 4D d M5/ VB, s
e Qe PGl G CRHANHE own rCHZgé-r (o k-NH2
M5/ M5 spect r|um as shown in Figure 10; f) an EIC

as shown i nQAHgure 4F, and an MS/ MBS spectflh'h as shown
in Figure 11, [0033] respectively. The netabolite may

%m%ﬁ@&%ﬁ@%’ﬁ? ot £5r0-GH12CH-C H29
AT BB HQUGSHIRTR, and (CRIBLEOIRATR 1
il 3&?&29@'@ (S CoHNME, vre 0L PO Ehsta-NH2

I n anot her a rnative of the method descr d above,

the sanple aktf'the reference sanple nmay b

cerebrospinal fluid %CSF:)&3 npl es, and the one or nore
ris

th)anCcHu;—l Of@i'bb@l Ih(lj—t@ K ﬁel eGI-bZdG—GirIHCI‘aH -C16H33

t t t T 13,

?‘ﬁeg&%ﬂ'fo%?:@ﬁcfmt&s o eres o BB hzHa s

- Ol AR S s scn” nec'Sbl@éf%")%gf’f@zm-NHz

of, or 9 Vo 2007/ 098585 PCT/ CA2007/ 000313
subst ant | al®ll equi val ent to, OH
207. 0822, 275. 8712, 371. 7311, 373. 728, 432. 1532, 485. 5603,
487. 6482, 562.46, 622.2539, 640.2637, 730.6493,
742.2972, and any conbination thereof. O these,

ngt abloH @4@ H-O176BE82, 432adip3LH56Q-CF= CH C16H33
622. 253 {) 66 730. 6493, and 742. 2972 ar
i ncr dadt®iG(E3CAMI3Mi th AD denent GH- @163(.@)-5&11 H31
mar ket s 275.8712, 371.7311. 373.728, '485. 5603
487. dabh-Q-PEHRHANKZ ent s mAGHZAD-BéQ&)nQ £2H4-NH2
[0035] I'n ydt another alternative of the method
descri bed afdile, the sanple and the referddéd sanple
are serum sanples, and the one or nore than one
nmesspéudivellye mar ker nmay be sel ected from netabolites
M)5 to M4 wth accurate masses of, or substantially
e IV nt t those |isted in Ta 8. t hese, the

f Pave rﬁQHlPBH%‘;Sr@%B]éP .b@éef% ii»]famg © FHR ceRFHNg of the

' Hle%‘éﬁ{ qﬁyed%gnﬂb'les 80. mﬁfatlﬂgée'% OWn&;' %a%%ﬁte?%ﬁ{eﬁccurate
measureq ons or substanti él equi va
t massep néikuied 50 Dallops 69,9or5s21®2t€nt1a11)y &lﬁa/a&aﬂi’(ﬁ 20d)0822 275 8712,
747. 52026 _):_; 729.5672 1 % 727. 55156, 2) 779.
ahdl K1 17735735285 613 2dRd2nARS -£003, A8 TSP e #6&4Pn 6@%85$9ev€40 2637,
0 QW th a severe
02%6;1‘?5?30&% 7%?%8&&%%%?[}{? e netabolites listed
above may be further characterized by a M5/ M5 spectrum
ap02bp @ae bhmaye thing@t[eﬁbf e cobpolih@pofehedresei) inférgion enaxde used for
d) fiqure 24 e) ure 25 f) figure 26, g) figure
2the difigrentyal W@P%S QEdemeé’élBect ively. The metabolites
may al so be further characterized by nol ecul ar
formula a) C39H76NO7/P, b) C39H74NO7/P, C) CA1H74NO7P,
d) C 43H74NO7P, e) C41HBoNO/P, f) CA1H78NO7P, Q)
CA5H82NO7P, and h) CA5H78NO/’P, respectively; and/or
by the structure a) CH2. OCH:CH-C14H29 b)
CH2. O CH=CH- C14H29



CH0-C(0)-C1 7H33 CH0-C(0)-C1 7H31
CH2-OP(O -0 C2H4A-NH2 CH2-O- P(O -0 C2H4-NH2 OH OH ¢)
WERR70p385-CH C14H29 d) CH2. O CH=CH C14H29 PCT/CA2007/000313

G359 s bt uhese ey Phonprmyiona bty diffrentially
steps

Wa%&%?ﬁé%%%%caa g%ée Q@?Qﬁgﬁh%%%& ;fa}leIQH%e HreffidaebmprhifiiBthe step
CbOC(O) Cl7H31 CH2-OP(O - OC2H4 NH2

CH2-OP(O -0 C2H4-NH2 OH OH g) CH2- O CH=CH C16H33 and

h) CH2afHdhinfaid-ahfipiafroishidpaliédt; CLOH31 CH O C( O) - C21

H31 CH2-OP(O -0 CH4-NH2 CH2-O P(O) - O C2HA-NH2 OH OH
respechi ¥elyzind SRS Zimﬁle td/ Gbtafd rkgfahﬁﬁylﬁgﬂ%tfopfmé B€more than one
present” I nvention, there is pr met hod f
assessnwgabdhtmmrka or the risk of denmentia in a

patient, the nmethod conprising the steps of: a)

obt ai nbﬁ@orﬁpz&ﬁfguﬂﬂibii]'@mﬁf?mfgr&m sl diddadd @éNinorddthan one metabolite
anal yzing sai d sa e to obtain quantifiying data for

one or mapkes to h:arremoedmgela@b@htam@d framkene orinopoihpaonggeference
t he quantlfyqug data for said one or nore than one

net abof? rker to correspondi ng data obtai ned from

one or npore than one reference sanple; and d) usi n%h .
sai d cohpsingsid comaarsesstoqhiferentiallyodiagmnse degients or the risk of
dement i1@,,.4:f038] The the step of analyzing (step b)

may conprise analyzing the sanple by liquid

chr omat ogr aphy mass spectronetry (LG M), or

a[ 2028 h ahé vhel syepnEianalgring i(step Bnahyednngisetahalysiagesalmple by liquid
' iquid chronmat ography and |inear ion trap nass

s premRiEENhYy j35e ﬁp%@me%f%wwsoraamwgﬁvﬂy By Homprise analyzing

{

gﬁr}gt‘kg?lp}é)%g ﬁ&‘%}lg rfﬂf)mlba%%‘f?@pea%gg%%y%ﬁ‘ tl%ﬁarﬁgss gggctroine?rg when the
rﬁ{eﬁfoangghs@ﬂﬁb@g}@bt@em@d froma non- derrent ed control

i ndi vidual. The one or nore than one reference sanple
rramlogal so further conprise a second reference sanple

Phéthe mesthed %fd'tlﬁéﬁﬁcrihe@ rhe samen nete thanerierrisrmea sample is a
0 e 8 A B - RSP o omer

f tHamoae ﬂﬁérbﬁﬂétsafﬂ!ptdinw IR0 d’éﬁﬁiﬁﬂsé h ¥RohdREréNRREMPIS obtained from a
measur ed bf/ [ 0040] The one or nore than one
1

rrgiltéﬂ@bwth@ mﬁalﬂoedlagn@sc Drdsntentia;ddbicd tefrsencsisamplehiained from a
be sel ec

1Bat1eé1t Wi jln&cg M he t ab%@ (%fc’ne £ eg/r Iacf-é-ﬁtgl? F¥erence sample

| BbainRa trodl @pith:%t mrfﬁg FORK Sighifidtht @BEnITRE ARSidnicRt.
markers is selected fromthe

[0030] In one alternative of the method described above, the sample and the reference
sample are serum samples, and the one or more than one metabolite marker is selected
from the metabolites listed in Tables 1 to 7, or a combination thereof. These metabolite
markers may be selected from the group consisting of phosphatidylcholine-related
compounds, ethanolamine plasmalogens, endogenous fatty acids, essential fatty acids,
lipid oxidation byproducts, metabolite derivatives of said metabolite classes, and any
metabolite that may contribute in any way to the anabolic/catabolic metabolism of said

metabolite classes.



group consisting of netabolites with accurate nmasses
nmeasured in Daltons of, or substantially equival ent
wo 0005448588132, 569. 3687, 699.5198, 723.5195, 72BCHTAZ007/000313

7 803. 568, 886.5582,.565..3394 9. 369 . )

sPE3ERERE gavor o8 ot oPeARy AEUHETHART BiAER &P appal dagnosis may

t U(ﬁﬁgniseamgﬁ%lﬁésq RithMcktePRhdsEN nea SRRl & DASRIALOE dttantially

mar kers 699. 5198, 723.5195, 723.5197, and 751. 555

i agliicaéreso A1 348 AA6OGGS7 69960 PRARS 5185118, AT F5t5555, 803.568,
nmet abol it e rkers 541. 34 9.36

;ggg_?'gg%zi anwrlgwm@@w reoft &t wnﬁﬁ?iw@a qliﬁepgﬁj 3effiate masses
B A 720512078 SSBLERSEY S B B GRin PRyl nd e

85pecHidhy idecheaseti 46 patigms twitheA Dngeentienindothe Mvbolite markers of
[0041] In yet_ another enbodi nent of the Er esent ) )
| AGCUFALE B1asSes Y orad 369-3984y St and 38p-H3%% anstnhgsphptidylchoine

L B S R

obdvatifyi ftognisid Rhpaifri @ice@élsteP ) the Bégreddf @RAa¥eZi NY
said sanple to obtain quantifiying dgarta for one or
nore than one netabolite marker; c) obtaining a ratio
f §1038hd he oine erreors thanene mstagolit aarksn maprbe tigoretabelites with pccurate
to._an. internal,gontrol t.abolite:. 0 [

s gl RERE e B AR el by g o £ S0 3687,
t ) 69%e5198NAETI3H 195 0)t7501555B LAl @) 80365680 THRSd RSPl e Baybe further
data obtal ned fromone or nore than one reference

s elgphaterizeddye) using said conparison to differentially
di agnose denentia or the risk of denentia. [0042] The
t he st epamdxtiatiald yon chgorhstbeRmbJEIThys shommrin §&ued @A yanidrag MS/MS
the sanple by liquid _chromatography nass spectronetry
( LC- MBFPecHEmzAsisBowain iglse Gray conpri se anal yzing the
sanple by |iquid chronmatography and linear ion trap
mass sprat El§hastshgwadreriguied B, amt 4ndd SiNS apduirgimt ds sharghpuitigure 7;
met hod. 12 WD 2007/ 098585 PCT/ CA2007/ 000313 [0043] In
t he nethacElasasjshiewn tteBiglired€ and MBS epectiimeasish@mn & gure 8;
reference sanple may be a first reference sanple

obt ai n@flad KI0Ms3h&OR 18 BBRUE afPaH MSIMEB BpbcufAlshoWw i Figure 9;
one or nore than one reference sanple may further

ot ont) B ek ey TEeaRE RATRNS R Bl oo S0 Figure 10

refereage sanple obtained froma patient with
clinically diagnosed non-AD denentia; and/or a fourth

refere F)%%_EI@%ETE}K&V&WF?%@@QF,%@ o M IPRS sﬁ@étm?r%sfs%{}vﬁ% Figure 11,
fromsi'gnificant cognitive inpalirnment. [0044] In one

?ﬁ@%?, L Fegivecttlk'/glyﬁef O%e&ﬁél‘ftre irpaﬁﬂalgcp BY ?lftrgge? %g%g&?ﬁgedgﬁgmolecul ar

ence-sanp are serum sanp

oforimi£ ta)ad,PBRANOI, a)o 01Nk es) IC3HaNedR, ed) fC,mNO-P, ¢)
met abolites MD5 to M4 with accurate masses of, or

s Gdt7eNOrtalrng D& gefilar N Oeet, respectivelgcandfor By e strysture ghosvmig a) figure
R S R TS et 1 ARBRCTRAEOU IR P Fespectivey.

accurate masses neasured in Daltons of, or
S (iU AN drdkiey alt@flativedlf Hetmdtitnd de3cribed ao3e e salple and the reference
699. 52026, c) 723.52026, d) 747.52026, e) 729.56721,
f yamplp In&ys e @eregyospingl H9mglCSEinwmpjesy 7ad dlp] 9ae onAgpre Hban one
' H{eﬁ%gﬁ{e ™ Elr i9 lsele'@éc?gg}nl tflg me?a%@tlre% ﬁétre]cgm%”f]aei)lé‘r%,%pglcbrtngination
W accurat e mass neasured In ons of , or

S tHesdodNtOfpdriicul &Cinterést @Rd mebolftd ndrkérd eedddicfor bpEBal diagnosis,
nmet abolites and internal control netabolite are used,
a Vs B3y Comprish gtaholitss oF ithae e imassesomedrurgdnineppligns of, or
control netabolite indicates AD

9



denmentia with a severe cognitive inpairnment. [0045]
The netabolites descri bed above may be further

wa@barmesses i zed by a MS/ M5 spectrum as shown i PCBLA2007/000313

fi . b . £i . ’
SRRl cobhalery oS g2 el L 3 TRy 54 4855003
f b @uE48228,62148SBEED5YE! 440, 21%'3@8 ewembozuatmz g aﬁys BorfBination
further characteri zed by molecular formla a)

CB8Rt¢06 N fResehine@BOhie AdTRdPs 2((U) 0822, 43P1HB2NEH2RL6, 612.2539, 640.2637,

C43H/ANO/P CA1HBONO7P, f) C41H78
AR 5Rom 7503 SrecSPBAC) PITES PR A diientids ng atabolit

r
SRS S0 e gy o 6 e
awiteHD Qeaemidt C14H29 b) CH2. O CH=CH C14H29

CH O C(0) - CL7H33 CH O C(O) - CL7H31

CH2-OP(O -0 C2H4- NH2 OP(Q-0C2 NH2 OH OH 3
v@oéébln( m%w@s epéwr@%mtbwgﬁ@dd@c eér@eméhqmgle)and the

ey BT oo g o MR i Sl oty arker

( by bEkEleéte il &A8UTHIGE MDS A2 Dwithattr£td 8dd8ses of, or substantially
CH O (O -C17H33 & 0-C(O)-CL 7H3L 1 ,

Ceiui et @p Himsedisked Np aiie 8O- @ pseOthexing qxlmore @ran@uie mygtabolite

dl}_a&e&f)cg %}g l_{saf @%pr@@ fleﬁg_lf tes w%ll accurate masses measured in

Cti%n&?lspc{f@rs@b@ﬂém P"é%m%nt@o R G0t S5 558y M&szo@bl §h3.52026, d)

respectively, he internal control rret abolite may
bé4'f 612(12691:) Bﬁélﬁaat .8y 127e% 159, g)HE9.582860,endin)e/ 75.55156, and wherein a

di@:r@sg,(le)) thgl%;g&ofl\ﬁ? odgpcgrr(% C17R|ﬁ1 dc;g@ntgingftheq, severe cognitive
ﬂﬁ%qll.ng@é;gt of the present |nvent| on, there is provided
for evaluating the efficacy of a therapy for

treating denentia in a patient, conprising: a)
ofi08bhThematabalifeb Bstéd above aiag bp ltrthenthardr)erandby 2 M&}jMS spectrum
sa sanple.to gobtain quantifyin ata for one or

OB ahEgUp a|bSQgH’§r2l3e?) figgye ﬁbéeqrﬁ gsafigure 25, '8 hgure 26,

q 4 r g
78, 3RO BT . e
ZWd@MBByB@é@MMMQQSH%NOW b) C39H74NO7P C) C41H74NO7P d)

C43H7NO7P, €) C4HgoNO7P, f) C41H7sNO7P, g) CssHgoNO-P, and h) CusH7sNO,P,

respectively; and/or by the structure

9  CH,-O-CH=CH-C14H29 ®)  CH, O-CH=CH-C14H29

CH-0O-C(0)-C17H33 CH-0-C(O)-C17H31
CH,-0-P(0)-0-C2H4-NH? CH,-O-P(0)-0-C2H4-NH?
OH OH

& CH,O-CH=CH-C14H29 ¢ CH, O-CH=CH-C14H29
CH-O-C(O)-C19H31 CH-O-C(O)-C21H31
(IJHZ-O-IT’(O)-O-CZH4—NH2 (I)H2-0-||=>(O)-O-CZH4-NH2

OH OH

10



d) using said conparison to determ ne whether the
therapy is inproving the denented state of the
w@ado7eoasss [ 0047] The the step of anal yzi ng (stBEI/opN2006400313

CAEHROSHECLAC TR © Y | (HD-CH=CH-C16H33

al't 3&5(&&‘(@‘;’@@)”@’1 AQy | se anal yzi @H-@@(%@WPIM

liq égraphy and linear ign trap

spe Tes I 1@1_ I dis ady 1| -NH2
met E@'&Pzwgﬁwm q:?z-l%eq? od as j UQHQQW%,@J-&%H‘t N
one or nnrg?ﬁhan one reference sanpl e may, e a

plurality sanpl es obt ai ne romfrom a non-denente

I li I bt ai ned f f d d

control individuals; a plurality of sanples obtained
fromfroma clinically diagnosed AD patient; one or

Bom CHE D B LB ;o S G 208851 6H33
|0 CTCLERESIOC ggove oL hod. i sem e e

refergnce sanpFe are Serum sanples, jand™t

nor e n er is s C

net ab%FFa‘Qéﬁ%‘ﬁ??#%ﬁﬁ?; 1to 7;6@? t(gq:p)z)%irga | ol-r-II4 NH2
thereof. Th nmet abol i te marker narkers Fged for

opti mal di agfiosis may be sel ected fronItheqé up

consi sting of phosphati dyl choline-related conpounds,
efFBSHV S ne pl asmal ogens, endogenous fatty aci ds,
essential fatty acids, |ipid oxidation byproducts,

NRI0BYPIH {& A6y adpeMest tAé pRRbifl intEkiBR OthbdeSs GHRSERSa method for
and any netabolite that may contribute in any way to

t imessangalealentia onthahisk otdemenéib @l a patieof, theanadhod¢aiypisinigthe steps
classes. O particular interest are the netabolites

wth accurate nasses neasured in Daltons of, or
substantial ly equivalent to, 541.3432, 569. 3687,

699. 51@btain@gRseRIM F2Y!6 from sakbpatigss5, 803. 568,

886. 5582. [0050] In another aspect, the sanple and

t he r ebpieihingaiipbanple @ cnabjuaspfiyiag dhta fodond &Shpre than one
sanples, and the one or nore than one netabolite

mar ker metabgkiedrarker: f rom the netabolites listed in

Table 13, or a conbination thereof. O particular

i nt er es)t canparingethe quantipingtdata {oir tshidaereueramerenthes ene metabolite

measured .in Daltons of, 0 ubst aptial |l y equi val ent

to. oBrksRs% Comeponding dag obtanad rog-oncormorpyhay e reference
485.56g§mmg§%d6482, 562. 46, 622.2539, 640.2637

730. 6493, 742.2972. [00511 In a third aspect, the

sanpl e an r I [ ] ..and

the” o8Pk 380 BhRAT T BT Eatha SE sk BBy Al
selected fromnetabolites M5 to M4 w th accurate

RS8P Th theGtepSofagilgrihi adtép/b)anay someist ahaly4in@ e shinplectd liquid
in Table 18. O these 15 WD 2007/098585 _ ,
PeirpmARERPhY 0084 pectrometan diG-VED, onalierngtivel b B1ay t ogprise analyzing
agcurat e masse sured.in | ton f r

fiR bl APRGRA SRORMTPH ot 8n 0t rilss secsipometry when the
73thed 328 highthfownPdbmethd®. 56721, ' 727. 55156,

779. 58286, and . 55156 maybe of particular interest.
[0052] The present invention also provides a nethod

f 61038, ln thamethpdrasduss flesceibeds thsf ong or mnse Hign one referercetsamgle may

deneptiadn a patjent . c rising. a bt al ni .

SETRPEt Frbin@ APl R s Bl Bl ST el Tpe oneor
Obioad thaflléad tdfbth sl @mag hlse et coRbesd & 8dtofd eeference sample
met abolite marker; c) obtaining a ratio for each of

t hletainge fiom apatient Wikh cognéti vea mppisMeRtas maarwEed by AR S-cog, and/or a
internal control netabolite; d) conparing each ratio
of said one or nore than one netabolite marker to the

11



internal control netabolite to correspondi ng data
obt ai ned fromone or nore than one reference sanple;
w@pe)7e9858si ng sai d conparison to determ ne wheP@BICARINE/000313

er IS i Vi n denent.ed state_ of the
i Rberefoso RPN B bGP Eps GRIGAT Y MY PRl cpimapignent o
CHRGIre@bRNAEEI N the sanple by |iquid
chr omat ogr aphy mass spectronetry (LG M), or
alternatively may conprise analyzing the sanple by
i[@ﬂﬂi()di Thk ooerert rogreddmonemektdtiohieamarkemnin theapethdd described above may

o D REIBCICT BoMuhe e s TGN J4P]ed b Igners SyBAPaeLthercot. OF
P%‘u%Plam{t F§t'§?é"th %ﬁe[) Sfeetﬂ ﬁolﬂ@}ﬁarlg?m selecntf% g'om the

pfurality o sanp alne ron1 roma non-

c grdupotornisisdhy Iostﬁétabolﬁes pzhvhrajcuxta;e ﬁfasﬁarméaeﬁredhhaﬂ)ﬂ&dls of, or
fromfroma clinica nose AD pat on

S AR al B @ St B g b e 69}9e51§§n7;2ﬁé18§>t785 897,751,555,
| KOO ReRSKE M5 1304, 38Y 260K 385,837 014 LR cahBRZR thereo:

’met ho esc’rl ove

r ebethens e d@@%@deenmﬁ@?@@humnﬁ@mhaabolaa ¢hatihes 69E5 198, 723.5195,
more than one netabolite marker may be sel ected from

me&Bb?7,taad ‘N5 56 dndipatewisth patbelogyit @ deaaeasesn dfe, pasient sample in

SRR, ot R VB S o8¢ MRaioRnbid FReS i fdiches Sogniive

agapiishént PRASSIOAS-JoB A £8bckdasORl the gﬁléﬁt le in metabohte markers
substantial |y equival ent to, 701.53591, 6 2026,

72858339R669.369, 80 536 0an RSG5 86 B@fda@&%@ﬁtlﬁé)ﬁﬂﬁa%nnent on MMSE.
' 747. 52026, 729 56721, 727.55156, 779.58286, and

7 56 the,.interpal . .control. t abolite w

(R ER Ser 0k BE R AR S f e inveliio R et s Bfingded for
egifratRNy difnosing J&&ﬂ@é’f%r Qg6 bt GBGeARL O aﬁ’éntt gﬁ method
present invention, including HTS assays, can
fomnphmngﬂmwhmwoﬁg, wherein the specific

"health-state"” in this application refers to, but is

not | ayobteidide dAaipinfrod saldQRbdlt; 1. identifying

smal | - nol ecul e netabolite biomarkers which can

di scri t
b|oIogp%gﬁﬁséwggg&ﬁgggg%%Pgﬁ1 1Eﬁa%%HF ﬁi§§o#%%£%Tﬁ9%mlone
speci f metdbblitedhagansi ng a heal th-state using

netabolites identified in serum plasm, whole blood,
serum cfSHtainiipd/rafio fir BEeh dfitRSHR RinPEhaA SnéRSEbLINEG %dr]aer to an
this application, [0059] 3, selecting the m ninal

nunber inernpkesoatiel nelebslitat ur es required for optimal

di agnosti c assay performance statistics using

super vidyesnpdraigieath caio afstidads os uite gan toh@ﬁfetabohte marker to the

mentioned in this application, [0060Q] 4. identifying
st r uct HHemaleatralpeiabalite @SCOHPSP@P@ﬁﬁﬁRtéPbWﬁF%@m dnet mor than

sel ect %g ;ﬁ%ce@g&%gi&ft ed netabol om ¢ anal ysi s using

LC M5/ n an 0061] 5. developing a
hi gh-th t.LC- MBIV ne . ect
et abolt) LETRY] SSPRULER I OB veh ke AGuRRGy &F dhe risk of

gi ven heabith: state, or risk for devel opnent of a
health-state by determning the [evels of any

conbi nation of nmetabolite features disclosed fromthe
FﬁO@B%ﬁhc thei ssepgeftanelmins éstemb) roay ergnpaisy analytiogithe sample by liquid

I ud ut_not mted .t SS .S trometr NVR, :
AR e sl M RS Biegpmprie analyzing
aﬂ&%&iﬁmple B R§ii6 hron@ASErhsHY: and TRGE: RAMaYThass sPéctrShREY -when the
method is a highthroughput method.
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[0063] The inpact of the present invention on the
di agnosi s of denentia would be trenendous, as
wo 2doengdsBy everyone coul d be screened | ongi t udP@BICAY007/000313

throughout their Jlifetime to assess risk. Gven that
t HO43 b If Bie mratleed askivgt descaibpd ttheenegir maje thag ope gfenepee sample may

BEE e et P B iR R Pl o (s big R Bk e ome o
P@br&NEROrfd RADS3 sarfiplp ﬂfa'y QirthlePcomiitis@h BRbnEreferé@idk bample obtained
avai | abl e screeni ng met hod, as it may have the

p&oara pasientwith distiedly diigsesed A Dydonertiss h Brirdgefenmce mmeobtamed

C o s By R A oo o AR Rrerence

f t I
SRR 1 P T RS

invention will become nore apparent fromthe
f §004é pimenedspet dthe owthiod desviribbd ateivertboemnpl sanddlierefepence sample
t he appended dra s wher ei n: 0066 Fl. GURE, 1 shows

i AATE PRI G SR 9 TEANER 0P BeK0 L THKE 1 Seected from

bl RERLKRS MPAREM2U QFite A Hhh&Eeht 09 km&aaam Rgécﬁh%lérﬁ\% those

wi'th significant cognitive inpairment
déisedtn dablanl. SDpwitichlanmteyegy s the oaeor mmgrthatn one metabolite marker

I npai r.nent) relatlv to non- denented control .
FPQRESIDE StsAS s A gianee: HHuEedip Ligkong ot o gubeggmialy
S p cal
agéﬁgﬁlg?ﬁc’aﬁ?btggsngl lf 9{/@9 SfZ@%? ' ntgj(dzg (gr? é g'Iélgn- Aﬁ)"‘?idf%nl, f)
depessis), - ) PBLS286) %5)37"5?13&1/56 aamealie internal control metabolite

si gnal -t o-noi se +/-SEM of the AD CSF 12 bi omar ker
pam;spnm@g thepetaboliic #ath agewatsnags meagred iprPalfang f, or substantially

ti %tetgk?%é@gn;\yﬁee Bthr aSP&gl‘pl fits gﬂr f nﬁ’{ai Qantro[l %@&hte are

( E!;e@ a H&dredsb o B taRrintebbolifedd t}ﬁ41&3n{al°c)ontr5ﬁﬂet35&ﬁe (fdicates AD
699.5198 (C), 723.5195 (D), 751.5555 (E), and 803.568

(H}%meﬂtmowpbaébver@cmﬁmeempﬁmmtnon dement ed subj ect s,
bott om panel, 8 sanples from clini caI I y di agnosed AD

] :ﬂ{?@‘ﬁﬁﬁ é&eta ° #WZ(H%CJF% ?\bg)qlgmrﬁ%’n THEhe g\%agéﬁ L4 MS/MS
S @H&th%?ﬂ S ABWRTMVD fasuee 52, B) ﬂ@r@@l@' & Sighire 308) ke 54 @Rgure 25,9

shows Ms/ M5 sectrafor met abolite 541.3432 with
V(ﬁgna’g% o5 Bigure :{70(317@}1) fp@oRB, Rspirtvely MEhrs mefakalites méy also be

T T e
md% IR [0094] NGRS %wmoﬁl%‘ﬁ%ﬁ? 75 and b

f (ﬁhshiﬁNQaBJ nespmcmzesy,ame ShenintemnaCEontud] mzegabolisOnay bg ogrsterized by
WG B NGV 007 Y HEERERL T Shows NS/ VB
00770 %@ﬁﬂo&é ﬁiﬁgggﬁgg ;“@t?i X;Zféﬁ%@@%m
Bhovvsrl rmfgﬁ% gatl OPC;)J{;{EAék%% (g(ae)ctﬁrﬂlé‘l

det or m@oé?@f% GERIAARAZL b oS B0 S E N2

OH
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803. 568. [0080] FIGURE 15 shows putative structures of
addi ti onal serum bi omarkers. A - netabolite with nmass
wWoR00569858547; B - netabolite with mass of 565. BGREA2007/4000313

S H A CHEGRRE T, 3 Qi Bk aehaiefos
mﬁi a@%ﬁﬁ%‘%@ﬁfs_ 853. ;38@34. hhdg/@ngds\jFEZwSl

the G QLR AN g i &%@’%ﬁ@@géébs’zﬁw H2
structure. 82] FIGURE 17 shows the fragnents

obtai ned fo he M5/ M5 anal ysis of the 649H5198
netabolite, along with its proposed structure. [0083]

SR ME R - Ol o G oo
7 POMIGOIOCTTISIN 1 SRE 1o B
12, CAORERACMEND |5, CHDIPIONO Cae v

st andar d; A2 is MS/ M5 spectra of pa:@Ff ion MZ
750 @ retention tinme 4.8-5.0 mnutes. Pa B1is
the EIC of parent ion 750 froma cognitively nornal
subj ect; panel B2 is the M5/ MS spectra of parent ion

et) Gl CHBEHSaAN3S T ek CBL-Qatir Giaro16H33

Specd DCHSRERTIER, %”?586‘”@‘9'4. gé@%ﬁ?@%@g H31
phosohaP I PO AR5 o o et Koh ka2 H4-NH2

herein. [O ﬂ FIGURE 21 is an extracted ion
chr omat ogr a upper panel) and MS/ M5 spect r@r'ﬁl(l ower

0B Rbca sdint o e Bl EBHie vt Bt gRerized by the
(yRw&atrepanel ) and MS/ M5 spectrum (I ower panel) of
EtnPl s 16: GHsQ-QM@HCHbHBtan serum [0088] FI GURE

23 is an eXtract iion chromat ogram (upper panel) and
M5/ VB Speé{H'zﬁTé?@\l)E&1ad'ﬂ35) of EtnPl's 16:0/20: 4
(ML7) in h n serum [0089] FIGJRE 24 is an extracted
i on chrorra&ggr@ﬂ?t@ -oRdMyNERY Vs/ VB spect rum

(1 ower panel) of IEt nPl s 16: 0/ 22: 6 (ML9) in hunman
serum [0090] FI@KE 25 is an extracted ion

chromat ogram (upper panel) and MS/M5 spectrum (| owner
panel) of EtnPls 18:0/18:1 (M0O) in human serum

[00911 FIGURE 26 is an extracted ion chromatogram
(Y961 Ipygi anythamemivlingent of hecpresent invention, {hareds pravided a method

(

Et.nP . 0418 M2. 1) in human.serum [0092] .Fl GURE . .
Sy Budlinghd Bfeal B g helBy BRI fetian § g Diprising
M5/ M5 spectrum (|l o anel ) of EtnPls 18:0/20:4

(Me23) Ph ﬁﬁﬁ}%%‘éﬁﬁ%@@%}pw@% 28 is an extracted

i on chromat ogram (upper panel) and M5/ MS spectrum

(| ower bparidyangsaigsappls o @GR Quatifying ylatafohomemer more than one

serum FI GJRE 29 is an extracted ion
chr onaf’loega?%frﬁe(%%%r panel) and M5/ M5 spectrum (| ower

panel) of EtnPls 18:1/18:2 and Pl asmanyl 16:0/20:4
(VD7) PhCOmpRERS s3 r‘Bﬂﬁﬁmf?%g@]a tpIceREPOBRINg daarpbiained from one or
extrachie nah o FREBIQILAR WRper panel) and M/ Ms
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spectrum (| ower panel) of EtnPls 20:0/20:4 and EtnPls

18:0/22:4 (M23) in human serum 20 WD 2007/ 098585
wEON/092807/ 000313 [0096] FI GURE 31 is an extpericacho7/000313

i on chromat ogram (upper panel) and MS/M5 spectrum

(1 ower dpasiag saidf compasipemid datenone evhathenhie2therapyl is improving the

Plasmanyl 16:0/22:4 (M)8), in human serum [0097]
FI GUREgé‘Qe ']tgd E{fﬁt%é%ftﬁ?e&'\é?lgét‘i on chronat ogram (upper
panel ) and M5/ M5 spectrum (|l ower panels) of EtnPls

(1%@003;7?%& the%kép%ﬁna@'zﬁ? :%%%pg%)] rﬁ%ﬁ&ﬂ?ﬁ% aikﬁz%g #ieSample by liquid

i n human serum | GURE 33 shows a Q Trap
f Clawmatggeanhiy omasa speictreinstry (lnddS)doraltermativély EtayRlosnprise analyzing

1G: 0/ 22: 6 1 in health man serum [0099] FI GUR

3 e i, N i ebtin g e B 6y APy dPeSetsy When the
p em;dquhp%gﬁg{l t BBl | evels (male and fenal e

S

ubj ects conbi ned). (A) Mno and di-unsaturated EtnPls

and saturated PtdEt internal control. (B)

PH0OAS h dmthemadtieat] 45tjndldsscaibed, ftheeneRiiAndre thag)one rdfenepessample may
abbrevi ations: (fatty acid carbons : doubl e bonds, not .
 Re PRI R saptnicn oingy roft TBMe BURHSTSHE OBl ipfividuals; a
ORI Ghi%G &F P& £ &A tbin? Dciinieal fffadhoddk AD patient;
rg}c}?gég{gﬁt gimlgi&gégg@g?dycer op osglﬁ%{tc? g;/(ﬁ %%}{?anol a 'arlleen V\(/?ntehormore
p&lamni drecpratheatafyl Baslineasangrle dbtaimdd Stoemthecpaehnd or (ah$:cOmbination
at sn-2; 22:6 represents free DHA. Val ues are

eli¥dsed as nean SEM (n=19- 112). [00100] FI GURE 35
shows serum DHA-EtnPls (Log(2) EtnPls 16:0/22:6 (ML9)

t . . . . . . .
i 90 Bt R B PR kg1 i e recnu
(emhpleandd firvak er muhyj that cheamstibiotiecihark i deddckedFtBURE nBfabolites

is a conparison of theoretical  di Séri butions of AD
paﬁw@l@g@bleﬂ) tochrisia exmbipgian, berepkn L aesegngabgiije marker markers

e i tall: et: L.ned distr li ORS..0 ot

2 SBEICRIE, Prlokal  APLO Pt 5) “HRRBl P S U pgste of
t @hSpAktd1&idlind 8¢lfted Mdhpounds, sfanolaBind plagegordnk wdtiygenous fatty
nor mal and denented subjects. Arrow indicates positive _
diasignosssentie} fattxpicidsobndxxidaticuiEpaausts, metabeligderivatives of said

SO Yo SO B BREE38) v o e
( ME&oleRafBbolk métbOMshBosaldhlthbolitatla®es.| ©fpagicular 2hérest are the

AD subjects. X = predicted initiation of EtnPls _
depitalidlites wiltedcuestcmassesongasersd enDaltonsw Aot semtantially equivalent to,

por ks 3081 M08 PAGTRR BT Babom oA g SR

[ 00103] FI GURE 38 shows serum 22: 6-containing EtnPls
( Ebe¥Y] 9n hRoBér2apbot (M RampleunBttBdtefdbrdd/ shipl drblcerkbrospinal fluid

ratio) levels in AD, Cognitive Normal, and general
pdPAF psdnples, sudjtecens, or(mapreNbamone BERb¢lite ngBk 56 pelegtey from the

b S’g‘%‘%@%ﬁ%ﬁwd&{t@[ﬁm,&g (i":‘)t%gél ng{l E{%r 3 it @E%&%Fﬁlg}einterest are the
S S’lgét?&)éﬂt& vﬁiﬁ{ £3uRAR S 8B &R Dhitdd PP sEEhtielN, equivalent to,
1: 0010 The

present invention relates to snall
M08 O8L2s 205.8 ik, abitil. TX1és 37BAL8.an82.15 MBSt ®0RatE7.6482, 562.46,

significantly different_ab ances between clinically

di é@é%%cpdfé?g%éﬁ’tpg-(’r“g?’ %‘&h?é?gneur ol ogi cal disorders,

and normal patients. The present invention also

r &b §5n b Ghird aspect, the sample and the reference sample are serum samples, and the

one or more than one metabolite marker may be selected from metabolites M05 to M24

with accurate masses of, or substantially equivalent to those listed in Table 18. Of these
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nmet hods for diagnosi ng denentia and ot her neurol ogi ca

di sorders. [00106] The present invention provides
woonelossse: hods for di scovering, validating, apdr/CA2007/000313

i mpl ementing a netabolite markers for one or nore

dimstabelites o thg anetaholitesr whapeqyrate trgesses megsyee in Daltons of, or

enmhodi t of. th r ' hon, [ Vi

S BHDEY sl e L g e R P 955 56721,
di7h?.65 B96, 729 58088 GNP, 980 56 S DRI bhrdiculdPitebat.

denmentia, cognitive inpairnment, or a conbination

thereof, conprising the steps of: introducing one or
mR(52] Aha pesentsanpitionfalsonirovidesod metrad fon gvaleimgshe efivacy of a
wi,th clinically diagnosed AD denentia, clinically

s St P e A G RER Eel <SRG Cane. | cogni ¢ ve

i npai rnent,. said sanple containing a plurality of

met aboP} P& saPig M SAWIBHER on mass spect r onet er

(for exanple, and without wishing to be limting, a
Four i eb) amalysing sqithshiopleQy gbéin gnardsiog dat@donpresor more than one

Spectro er.. (FTM5)); obtaining, identifying and

quant i f%%?%)é’il a‘flﬁrll\é%r the metabolites; creating a

dat abase of said Ldentifyinﬁﬁand quanti fying data;

conpar ChePteiEng afete farprefofabrionfeamare fap gneictbphitgmarker to an

t he sag{%&al\(\&éﬂol&g{awﬁt@ondl ng data froma sanple from
enent e P

a non- nor ma atient; identifying one or

nore than one. netabol it that differ. The ahol it

ot Ker &3 FoIBATE G fto] SEHTe ABCHRSE L R S ARUGparker o the
| nvent i QB IBRY%nt0thEdEol{tb R TRiaRAlIna®EtalobiiRd fidtn JRttir@sore than
1-7, 10-13, and 18. The nethod may further conprise

sel ect iongrdftrencd saimpid; andinber of netabolite nmarkers

needed for optinmal diagnosis. 22 WO 2007/ 098585

PCT/ CA2HQibir30:3d 3ompAR3d0 ) deterfing avhetiter dled thierphds tithproving the
bi ochemi cal markers of a given health-state in a

part i cementgédpiateatfitonpatigngr oup of patients

representative of the health state (i.e. a particular

di nd/. or ou f _rnor e part s P
O dhe B st of b2 Sop BORETRomp R AR B A Birfe oy tiquid
i @hfoﬂ%tc?ﬁﬁﬁy%&s@@pé&@hieﬁy%E@MSﬁ at Aaedativeldindynedinitse analyzing
conpared to the sane sanples taken fromthe nornma

pdinusaale hy digquidethromatograpimaendelinesr jam trap mpgsgpectrometry when the
heal t h- st at ategory i.n the hopes of identifyin
bi%%%%sg}q@ﬁﬁrpp@?p@ﬁﬁlg@ et WeenIo the two gr ou%s, gby

anal yzi ng the biochem cals present in the sanples

uso s il R maHb@4s jubiebdpibell (A4 88 orihisreMBdn ik réfefentdi€ample may

discovery of metabolite markers as described above

mévg coplucidite ofi simples obtaingd deone froree aboidemicrted cpaitd gndiyiduals; a
or . met hods. |tiple pnon-.targete t abol onjCS.. ..

PP TBLg R Sirnal Oty BiaFd BB a§Eh R ERF R fgent one or more
| ich & dpR-th&ap ¥ ghdline NM%IE bBlainedGrd® thel Batéeht;, orldaydmbination
and FTMS strategies [18, 22-24]. The netabolic

prtiedredfi ng strategy enpl oyed for the di scovery of
differentially expressed netabolites in the present

R R e R -
PubhbrBeghd Rl be@bt 3Rorblahar? @84 HAR1iED nidkker GafR B aBlected from

ApplTcation No. 2,298,181, and WO 0157518] . )
Nometbta igest A5 amM3dswith aennpdte omssen of, arsubiernéalin eqeiialgrt to those

ny .nol I in.a sanple as possi bl e i.£ hout, an
ol Bt age. ObPodEiBe onBRs OE hepbrabilies Sk, Fpte masses
t BBeR0RH YiSD8ltont e 8 tsRntidilRqRRbRAth 30158591, 699.52026, 723.52026,
non-targeted analysis to discover novel netabolite
bi omarkers is high versus targeted nmethods, which
detect a predefined |list of nolecules. The present
i nvention uses a non-targetted nethod to identify
net abol ite conponents in serum sanples that differ
between clinically diagnosed AD individuals and non
AD i ndi vidual s. The sane technol ogy was used to

L T T e a1 a 1 rr . o



with denmentia fromclinically diagnosed non- AD

i ndividuals with denentia in CSF sanples. [00109]
whlonwewessss a person skilled in the art woul d r eBODOAZ@®7/000313

that other netabolite profilin strategi es could be

LB AOT AR T 166, EIOI583R0.1nd 7.5 b ksee ard e pypemmal control
| FOaRET G o St mare e C Do by PhERE Ry oquivatent o

heyeyseg4gdi scovered or neasured, represent unique

chem cal entities that are independent of the

anal ytical technology that may be used to detect and
nE¥Sat €he method af thepreeon i0385@E iREKigNIHE 7sePH 3arsbe used for the

[ 10] The present inhvention al,so . provides a t hod .

F G ogtibe G a0 5Pesi R B RO R Br R aTRdR: g is not
depgRl k@ddRerigpat i ent, the nmet hod conprising the steps

of: a) obtaining a sanple fromsaid patient; b)

anal yzing said sanple to obtain quanti f{i ng data for

o531 1 nuteatifyfrgnsroalémobesulebokiabelitadiqmaarkers ) wideimsan idisgriminate
t tifyi ta for said. t h .
B A L

one or nore than one reference sanple; and d) using

S gm%s? OMRREHRAMyY Hﬁgﬂésﬁr{ﬁi REHIThAALY ubth A SRR 1168 NBtIfidd & serum,

the risk of denmentia. The step of analyzing the ) '

salhpine, (dhbkbblopdmeeyunoSFi sed/anather itingpet biepsyasgphescribed in this

usilﬂg a mass spectroneter (MsS). For exanple, and

WAPPIEAHO%i shing to be liniting, such mass

spectroneter could be of the FTMS, orbitrap, tine of

m&s@'} 3( TGEin@' the YRS Hudntey rajesnetabfc\ln_teefdaaﬁésv@gmd f® optimal
ss spectroneter could be equi pped with an additi onal

piiegdedtieassay perfaissante statgstics Fong sarvied statstiigabinetherdssuch as those

W shi.ng‘ajt.o E.e limting such instrunents are conmonly

r sratipaed indhis aPpiRRPHpol e- FTMS (Q FTMB), quadr upol e

-TOF (QTOF) or triple quadrupole (TQ or QQQ. In

agigihdoh Qn; ‘ i i dRerQREERSIRES delected from

ei({j?(??eop qt' hdghgg?gsﬁﬁlicgﬁﬁ&%? %g%t% ih%%csqrrg%e (MS) or in MsSn

made-targbted enetiboRmilvBnalyes$ esisg LO-MBMS sVifnand diMRher e

the parent ion is fragnented by collision induced

SRR e Malen) P T TSRS AP 196 R g
Ofme?%o‘i‘itéfeéggﬁmeﬁﬁﬂre detected by the mass
spectroneter. Such franments can then be further

fragnented to create further fragnents. Alternati vel%,

t 8062 6o dmgoomimgia lgiven ihntlthostate cer nsht for dénslapmpnt of a health-state by
spectronmeter using.a liqujd or s chro r aphi

s ylsteaminpe §5¢ leygl 38@113( ﬁﬁ%@?ﬁ%‘m gf’é‘ﬁ??‘ilfg%ﬁ?ﬁ% Afgfosed from the
) q’"[ﬁ\tl@ra?lglérhigllpagbﬁ%ﬂﬁh,sﬁsiﬁg any befiRideintiudinkYbut not limited to mass
diragnosing™, it is neant that various aspects of a
dispeasenaiyaNMRa W W aleticton, NGLIS#h éxhzimehinbert immonpserbant assay),
In particular, the present invention allows for
dichpmicahteralion IBEtGeRYSS YAMSus states of dementi a;

for exanple and without wishing to be imting, the
Pr8gEtTH ' Rt DMicAGorfbh HRY 8REARLs 6 @@R@Siaswould be
of[gg%]dgﬁﬁgwgﬂ, Qﬂgﬂﬁ?ﬁgﬁs demsr?t ia, cogni tlg{l/_e Si'npart mslnt : _
ortretnendots, ratlitemlly keersofie cadd WO REBAE¢D BBgREdinally throughout their
PCT/ CA2007/ 000313 [00112] .The di agnosis of .or t

exXHEWRE 49, agfessaﬂgkt #@%@ flt] ﬁlglﬂe HB%@SIC&]%%%P%%CF Sol%ietge test of the
¢ &Egs%ﬂplnf@gﬁﬂonb%e trgtgesf%ﬁﬁﬁ%‘ Forl thY 8@t A PopWatiatd tiik tesPhlode may be
S of the netabo d

set Ites disclose
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herein. The term "denentia" is used herein as a broad
termindicating both cognitive inparnment as well as

w@adiobssgs es causi ng cogni tive inpairnment. Denp@l/ica2vapoo3i3

be caused b¥ a nunber of neurological disorders. "AD

d wenior any othes erandly availaplerseregning methwdedstit mayhkays g poiential to
A! ztheti({lrer'ses rdi sease I{JAQ }\1’\’hi ch Jay gl 9. he retf erred to
haPET{1558SE PrEgRT g pygi R thegmiergence /IRl sypRioms:

i nclude, but are not limted to, denentia with Lewy

bP@ﬁéﬂ?S Thidmmdry ep tRtigv@eoaldobome ndesdeitly descHBEM features of the
vascul ar induced denentia (e.g. nulti-infarct

damwentiom) , anoxi ¢ event induced denentia (e.g. cardiac
arrest), trauma to the brain induced denentia (e.g.

dﬁiﬂ]ﬁ‘ﬁ ﬁEBg?ilbﬁchéF[fﬁFﬁfk& tia]), dementia

resulting from exposure to an i'nfectious (e.g.

: | dt - i Qr. toxic. t .
A OE T efR SRRER IF e B S BFime. Eippgrsp from the
Pasiidwifg deseriplise@S@hich Rifeeh@is Hlad@ (ri@E appendbEdiadings wherein:
Hunti ngton's Chorea, Maj or Depressive D sorder, Cosed

Head | njury, Hydrocephal us, Amesia, Anxiety Disorder,
TEAAGhFIGUBE) showsjaamsan signbltesasiseet/¢ilyhof HievD serum 8 biomarker
D sor.der, .Schi zophteni.a | . Ret ar.dat.i on,...and/ or

BT e acigfRaP i BrouTAE et SiP Rl BNy Pt Non-
FRD aRtheRhd ﬁﬂnAﬁ)vﬁ&W%{%ﬁﬁicaﬁp@@élﬂve%hﬁﬁﬂeﬁé_ relative to non-
i mpai rment can be assessed by any nethod known in the
adementEdromrdsipl e, and without wishing to be linting,

the Al zheiner's D sease Assessnent Scal e

< it hset d, [ . )
T OB O SRS RS VS e AR sgpmybiomerier
abhhd] ot thORERLAL ?{Bﬁip%'@mﬁ ﬁgﬁi‘ﬁ%ﬁrﬁ RbgnitPEREpairniit (AT ¥nd Ron-AD
copy geonetric figures and orientation to current

t idemmentied. pl ace. Errors on the test are recorded
resulting in a reverse score inmpairnment (i.e., the

hi ADAS, . h I, g1 .
IR LR R hangn b 80 EEH SR s RPTT Fbiomarker
18afd fhistwo gl cPEBHpdWittla siBRERAR B ghilPRIni fiRRtenBD @nd Non-AD
score of 48-70 is consi dered noder at e- severe

i mipmientent [ 28] . Anot her neuropsychol ogi cal test,
Fol stein's Mni-Mental State Exam (MVSE), which

L0 R R gk - SRR o P o Bl Gof e Retabotites
Ofs 4RI ENE A, isgﬁlaéz?m;‘)t @ﬁglb@(t%y, 81 519! 751.955@@?,#3(1 803.568

| anguage <and conprehensi on. person skKilled in
ar(F). vibep phnek 8agmples ftoatoradendritahsibjects, bottom panel, 8 samples from

neur opsychol ogi.cal assessnent that neasure aspects of
t 1§ n@é]ibé‘g@g’@?ﬁefli‘ﬁ%s@é?qt%it, such as, but not
exclusive to, the Blessed Roth Denentia Rating Scal e,

LE?O%)A Mé@@tl{% SCh&fNaveraded NS BfonMe RO iVterG AL MB) AD and 8 non-
stead-Reitan Battery, Rey Auditory Verbal Learning
Testnent€d lcofitoslmsanples frain AIAAS and@Q-StesAnalBuschke

Sel ective Rem ndi ng Test, Boston 25 WD 2007/098585

P 13 ' Test, i ni.cal | ugt i.on of

LN UTAGIOERICE T niS NS shons bt e S Gy £ orblee-sov.
"Tests, Mattis Denentia Rating Scale, Menory

AI56BS TROURFCA HOwWs MSMS SlecfBIR iktaBbite 5683687 With CMV6ieage -50V.
Range "Assessnent of Menory and Learni ng, can al so be

used. [00114] In addition, a person skilled in the art
w00 B | TG &shomis S/ MY snetagionaretabelits APY S8 with C yeltage -50V.
the potential to show a cognitive inpairnment or

structural change, such as, but not exclusive to,
structural magnetic resonance imaging (MR), positron

em ssion tonography (PET), conputerized tonography

(CT), functional magnetic negsonance imaging (fMl),

el ectroencephal ography (EEGQ, single positron em ssion
tonography (SPECT), event related potentials,

magnet oencephal ography, nulti-nodal inmaging, would be

o - R - o S "



di sclosed in this invention. [00115] In accordance
wWth the present invention, any type of biol ogical

wa@ aonploessss hat ori gi nates from anywhere w t hi n perECho@Y/000313

for exaqgle but not limted to, blood %eerun“g sm@,
CEIO74] FIGIERESishaws Msy Mt swectenedpr metablite Fi3e1 9y with Ginypltage -50V.
solid tissue including tunor, adjacent normal, snooth
, S , i

gﬁbﬁﬁgrgﬁg 1’8@@%@ Ms?‘@gén’ ijgtara st rHeﬁat?dl te/ ?51 sssé‘st\g% CE voltage -
os0wt her may be used. partlcular interest are
sanpl es that are serunror CSF. Wile the ternr "serunt

is used herein, those skilled in the art

r T8hFXGURR At shpwis M/ MS spgrdredomnesanelits S03. 5§§ Bfl@ﬁ&wl@ae -50V.

of whole blood may al so be used. CSF nay be obtai ned

DT IR LIS L LRl APRLOG  pcr

I s40843M froma patient there are several ways in
whi ch the sanpl e can be processed. The range of
processin can be as little as none (i.e. frozen
WHT8] BIGEBE bt shisve oipenl dYemHBatonophADAS-6a¢ gerum biomarker
pag&bgyIar ceII type. The npbst conmon and routine
procedures i nvolve the preparation of either serum or
pl asma from whol e bl ood. Al bl ood sanpl e processing
mMpa0vOY FIGUREC | 41dhaovgs stpadtirandetofmibatiomdo s A SSeo@ sérom biomarker
SO|Id ghase supports, such as filter paper or other

- materials, are also contenplated by the
present invention. [00117] In another non-limting

I I

IR PIOCRE, EETRLFS p D Brin Pt BHaMBh 2eRm biffkers. A
t RetdbNe) witlagliss R SORESA R Bémetaﬁol%@w%&YdsQQI%85394 C — metabolite
PCT/ CA2007/ 000313 then inserted into_the nunbed skin
betithanass Oh803. 28320 B -UBetokalite with @aghefi 82757 lé'rereé@eht%th mass of

f ggg?gﬁlt,olgg%g?ta@g}ee ecgln%lfiss ofg%tl %g?eg%cﬁ gil dgreg%)%!l% %rtﬁ‘ mass of

| igBR5R%4 i N any manner, while obtaining a CSF sanple
may result in nore disconfort for the patient than

takin? a blood sanple, a CSF assay used afte
QORI FAGHBUI e shawa thst)fr@s@émﬁmbwsmfﬁrttégtMSNS analysis of the

ﬂl”faISé?% P B8RRI R IRBRIRSAGRBRE) "W fout -

wi shing to be limting in any manner, the processed

bl 0gsd] REURB 19Ishewk tﬁarﬂa@meﬂres(mtmbaﬁf@bmmmstdmerys1s of the
be further processed to nake it conpatible with the
n$ORSAPE aletabnlitey sloag wethhisipgenesedstpstusdpl oyed i n the

det ecti on and neasurenent of the netabolites

SR} BIEUE N0 L SAGRRA ARG B, EESAR s o e

N 28 BN b H fletdboRREHSHE FithGtspFoporeditaxnas di fferenti al
extracti on and chem cal derlvatlzatlon Extracti on

nethods coul d i nclude soni cation, tracti

milEPEARIE VRS | Sthowsdhe FaoYS and MUAMS, anéltXE}é Pti&r)éﬂﬁ L §§55 > metabolite

R N N R e —

PIRESILS bZ 8 hui®btah@drey paet AaCHsI MB/ME’WE&traaﬁﬂbﬁént 1on M/Z 750 @
surfactant assi sted extraction (PHVWE) in common

Sobemaisodi-58 ol B R C ey in Tof o  cognitcly
al cohal s, an I .
acf’é’tTEgl S%Bjrecﬂ é’)?%ﬂ gz’ 1/3\?%1?1@%2@0% ecn% Hel%alr %ﬁﬂ{ke?@s ‘?'g—rs'o .

extracting netabolites for FTNB non targeted anal ysis
is to performa liquid/liquid extraction whereby

non- pol ar net abol ites di ssolve in an organic sol vent
and pol ar netabolites dissolve in an aqueous sol vent.
[00120] The extracted sanplies maybe anal yzed usi ng any
suitable method know in the art. For exanple, and

wi thout wishing to be limting in any manner, extracts
of blologlcal sanples are anenable to analysrs on

oy o s g, oy



platform either by direct injection or foll ow ng
chr omat ogr aphi ¢ separation. Typical nass

wa@p@chossaet ers are conpri sed of a source whi chPCDOAZ@®S/000313

wglec%&es ﬁﬂthin the sanple, and a detector for
detEL ¢ hi thRELG shparest ipmy Y fipmendgkD subigateandpanél C2 is the MS/MS
et = NAdJThE L es of common sources
i h%Fﬁ@e@a{ec Ebc?nﬂ/ll/frr]{)%dc@?‘l% ect¥bspray ionization
(ESI), atnospheric pressure chemical ionization
( ABG3 3], FIGURISPhshios thy e B&HI erupfRloP ethh AR Rk bﬁﬁl\k/ﬁﬁeﬁijp?ds), as well as
naérlx assi sted | aser desorption ionization (MALDI),
s 7§ BFBINGFRAYRIEEN upeddiereiglesor pti on i oni zati on (SELDI),
and derivations thereof. Conmon mass separation and
d [ tHengy can. . u uadr upol e, quadr upol e
oI FAOUREE 0T T, S Bl 86 QB5LRR heD nBE afa Msvs
PGPpETARD AGWOOEEREE of BtnPld 1 @b (1 TNF)5) inRER&! depurmect or ,
ion cyclotron (FTM5), Orbitrap, and derivations and
conbinations thereof. The advantage of FTMS over ot her
U0¢d ddGhiRdt 281 issan gxtractednioghchrpmgtoriann gurpep alen¢l) tapd MS/MS

ai T BO8sr Bhel)oP ERRALEbNER R TSR ey i cr

woul d be m ssed by | ower resolution instrunents.

([OGBRI FIGBRE h8 it enmextfRteddhi éRomatolrand (RN panel) and MS/MS
specific small nolecules, the levels or intensities
ofSPegiuah(laver pangly of BinPlnl G0/284MEL7) imbimdreterumay be

used as markers to diagnose a di sease state. These

S . e.ref,erred to herein a
TRSLTROERYE, 25 (O Bl oh orobi g (e PR and Msivis
" bpanmik@ower panhel) bf BEIPRM G@D2 BRIKSN in hurhf0skAzh. The

net abolites are generally characterized by their

accurate mass, as neasured by nmass spectornetry

t &0049] FIGUREeAS i1p anhextestodeioneehiematogiam &uper peeclrasé MS/MS
) b !
"eeuRP0RERhELRE bR, A0 18T IV B AR e 1o

given herein in Daltons (Da), or a mass substantially
eROMRIFEGUREN6 6t Gin exBbacted Lids t cdhatbbdne AippéApefdl) and MS/MS
thereto", it is meant that a +/- 5 ppmdifference in

t RRectryay(pwerdanels of RisRisdl §:0/d8:24M2 1) ehuseansermam.abol i t e,

as woul d be recogni zed by a person of skill in the

a upat. [ i ve t he ss _of the
82 TGRS TS G S Db DRl s s
pepanmoflowdsigahel) 0f EfM@1salrst0/20:pgM20NinZainh Skeffm t he
nmet abolites, which occurs during analysis of the

sanmple, the netabolite will cause either a | oss or
géﬁg@ﬂ SICERE &8 tsnecwiypgicdgen dramaiogam Qppes pansl) gad MS/MS

I | h
P ke dnct [ B PR S RPN E SRR S s

by the mass of hydrogens and el ectrons | ost or gai ned

d 0094y FIGUREALY a9 .an UsKtsted Gbh eshvérifo SRAC (dpped patdleand MS/MS
accurate neutral mass will be refered to herein.

[ BRPEYM Ewist papely of Fidks 18: d B imsiiRlasmagy ks @20 ¥ 1Q5R) in human
I tSuppol ecular formula or structure, the nolecul ar

formula or structure of the neutral netabolite will be
given. Naturally, the nolecular fornmula or structure
of009bE FIGUREeS0 rietad bedtdatted vibh | chebirh4tegrafr Qippert Pahel) and MS/MS
neutral nolecular formula or structure py t he nunber
ofPasiFEmE YRS PRrsdrofEink)s 20i8@20:4pnd EirPls biP23¢i(WR3) in human serum.
[00124] Data is collected during analysis and

guantifying data for one or nore than one netabolite

is obtained. "Quantifying data" is obtained by

measuring the levels or intensities of specific

net abolites present in a sanple. 28 WD 2007/ 098585

PCT/ CA2007/ 000313 [00125] 2the quantifying data is
conpared to correponding data fromone or nore than

one reference sanple. The "reference sanple” is any

sui tabl e reference sanple for



the particul ar disease state. For exanple, and w thout
Wi shing to be limting in any manner, in the present

WO poenbssen the reference sanple may be a sanplbcncamwwmmsm

non- denented control individual, i.e. per son_ not
s (H0P&F FHGUREOH AD 28 etritiacteq, lomyhrmw@émeﬁmpar penel) and MS/MS

* P (ol TR [P Do Bl Bt BBl 6D 24 0wy i

bguRas &Fae obtained froma patient with cllnlcally
di agnosed wth AD, a patient with clinically di agnosed
non- AD denmentia, or a patient diagnosed with

sl Qﬂ?’/ﬂ FH&HREcng n$ tanvextiaptedi iprrechromatggramu (wppbte panet) and MS/MS

SR R T, st R B0z

quqopjﬁMmﬁgn@@hﬁl For exanple and without wi shing to
be I|n1t|ng, the one or nore than one reference

% be a first reference sanple obtained froma
nmﬂ%ém BE 3cghewsal Qi Frap Viosimiectiphenalyrds gandapd eurvh @ EtnPls

P e e bm & pat i ont wi th

clinically diagnosed AD-denentia, a third reference

S pOUD¢ FREUREMRAhS W 8RR fRal d raBheiMalsBy ity AT AV patholo /on serun
dlagnosed non- AD denentia, a fourth reference sanple

o ﬂmdﬂ he!si(main d feale stbjeus doontiinggl) f fA))ngm@andfdlmaﬁﬂturated EtnPls

ST BRI ot T ST DE b oo 226
C@Wﬁqy BtstevinQGRL (hitfdcid %hﬂ?ﬁﬁ hgoubEb g Snd? findiitEng the vinyl ether

g
present 1 nvention. ﬁ he novel conpounds may be used as
mebaliielbohd) andapdsition om glyherotibddkbomn(snall/snd?)agRd&DA 8dF represents

e ST RE GO BT b PG Bt peif (BB hand stearic acid
nﬁf 838)0% she ?S 22k ﬁé@& {sFreb il &S VhldeQ arbrex es%d%? FRLAAIEM (n=19-
ereo hese olltes were | dentl serum

sampj.es, and may be phosphati dyl choli ne-rel ated
conmpounds, et hanol am ne pl asmal ogens, endogenous

fatt d t fatt ' v L] pi [ ti
pypbalct s. PIGEREGIToRs e PRA-SEP! %p'géaﬁtxw?&%kﬂﬁ?emmw
| t t

SR 99500 FECTIR ohey SE G e demenis
ﬁe&ab@&ﬁﬁﬂe@h@ﬁﬁmﬁesﬂﬁ&ﬂéﬁﬂnbmmdmpt|nal panel of

conmpounds may be indentified fromthose netabolites
Ilsted in Tables 1 to 7. For npl e an Wt hout

WlGHO1Y 1o BIGTRE 16 1Rg compisonel MepRlicl distiBpes ahyBgathology
g?}\??&lhf)ﬁ %gfsélf% &{fer@ﬁ? W52 zﬁld@?é’ﬁﬁer{mﬂﬁ%ﬁ%ﬁéﬁég JREBAMRs of serum

y equivarent to
569:636htaind@ F 159 B.og(DEtBHIS 56:0723F GBI to PIAEL 1 6165!8 0 (MO1) ratio)
803. 568, 886.5582. The netabolites of accurate mas g
648) 511@8mtf)7213’ o and dgmegted sHPrIctso FBRV indicates positive diagnosis of
PgﬁﬁCA2007/000313 ' 723.5197, and 751.555 have
presently been identified as ethanol am ne
pl asmal ogens, and are specifically decreased in
pabd s wi tHGHRERE A linear rdgiession tmebysis dfdisamse kevesitydADAS-cog)
accurate nasses 541.3432, 569. 3687 8? . 568, ggd .
886d s5@M ﬁ%}ééOpmré&EWlSo@éhPlS iLE @29 (M§O)te PtdEL 16:0/18:0 (MO1)

phos | §te

QDB 2P AR B, A FPrelEl-AnRlibAs o ERils Bgfecon. Valuesare
AlRPresfd, asan€hnSESEM (m%efl 1eRgalihicxieprogressicrmasstmes 7 5 ADAS-cog
correlates to the degree of decrease. [00129] The
mPoHBYY¢aes with accurate masses neasured in Dal tons
of, or substantially equivalent to, a) 541.3432, b)
569.3687, c) 699.5198, d) 723.5195, e) 751.5555, f)
803.568, can be further characterized by [00130] a) an
extracted ion chromat ogram2{El C) as shown in Figure
4A, and an MS/ M5 spectrum as shown in Figure 6; a

nol ecul ar fornmula of C25H51INOOP; and/or the structure
shown in figure 12;



[00131] b) an EIC as shown in Figure 4B, and an MS/ NS
spectrum as shown in Figure 7; a nolecular fornula of
WE200HH98889P; and/ or the structure shown in fiBOr/€A1®;7/000313
[00132] c) an EIC as shown in Figure 4C, and an MS/ M5
sE¥EPLim as FKHARR 38 phovsisgime2236-contaping EtnPAy (Brdisd :¢(2&6 (M19)

R S RSP DB gy b epotion

S ) EMn=Fosaiics &) [dgD!dkibhwdiont.or mul a of
A1 édgfélilor@?A y%&%r%e struztggr)e s%%wn in figure 18;
[00134] e) an EIC as shown in Figure 4E, and an MS/ M5
spd04Lm as FERORA 39shows dha distritrtion ofiesiners iwhate and gratimeatter EtnPl
of CA3H78NO/P; fand%or the structure shown in figure
180resgp 1aades g femaleh-c as shown in Figure 4F, and an
M5/ M5 spectrum as shown in Figure 11; a nol ecul ar
formul a of CA43H31NO oP; and/or the structure shown in
figure 14, [00136] respectively. 30 WO 2007/ 098585
PCT/ CA2007/ 000313 [00137] It is presently shown that
t BEBAHED IDESCORIBIEXNal ogen net abol ites (neutral
masses 699.5198, 723.5195, 751.5555) and the

OUBTEREL kR B RS A PR Bt e
S €utiN O haved g‘%ﬁfl?ga%ﬂy Qiffedt abhddaées Sbebh El@tﬁﬂaﬂly‘iﬁ%bgéd\&mentia

|rrpa|rrrent.1 1S the first report of serum base

c baotfesneurologied disontead ahd nemabsasionts.at lebresientinyddtiamalso relates to
denmentjia. It is further sho that . the decrease in

t Feethpds é@%w0§@gmﬁ%ﬁ§t9t |n€mﬂ9%ﬁ¢@?fhéi>fé‘€§d

net abolites occurs in all patients exhibiting a

S ie rs tnal tin N
ZI %Iofgl) g THe ?%s&ﬂt\f@ve H%%ﬂn‘boﬁ% ndA3] MBASITEiRY Ve, validating,

rega ess o status, and that the degree
ofandl @aplearetings hetablite markbrsttheosewmenoreydisshsesoe particular health-
cognitive inpairnent. However, .the observed decrease

i tagss & e8e gMbeKiEIeEt aftheprepink dnvention: Hhereds pRYAgRdnd difthod for

of ,cognitive.j [ , : - if ' : -
ARG it RIS 1P RGPS b ERAD Rt non-AD
OfdeMhtid, {38l e Enpainab@one dohismmibe ghasofacemarisiypehosteps of:

et hanol am ne phospholipid. Ethanol ami ne phosphol i pi ds )
canfrasicingr arieepr BIOFS thed rineaNeEwlh HYBHONOL AFS thap.ope patient with

configurations i ther  .acyl, i e <iomi
RN RENS1 5T DRy Btbir 5ros 2 B SBREE o siifican
PQBLAiLIV8 1EPMEAERS sdil abRs@fteehingagilanalineoMmierbylites into a high
Thefefore, the three classes are described as either i
diresmjutionahase spesfremeted (forexagpéd, andhwitimud Btighingo by limating, a Fourier

LB 2o NS B s APy porging dentiting
P38 rEﬁﬁffﬁi%n‘n YRS kQUse Ragitolinds! %ﬁﬁ&{éﬁ deb &k hAngldaiatmeying and
phosphol i |(§s are shown in Figure 20, along wth the

s topa ity th gndad; Rgmeanmyetht: iidenti seglartdequentifyifg0BuB8pmahe sample with
decrease in the disclosed ethanol am ne, pl asymal .ogens ...

mespTeAnd e ata frIm R SRPIG oMy} n‘&sﬁﬁ_we‘%‘idafgo_ a3t egtifying one
g:ogqgér% Qﬁzﬁxdo&orﬂéﬂapéél@g% t‘gﬁﬂ (el The/mBRAbSIHRISEESs Riéntified using the

surirng  serum of specific ethanol am ne
plashBd 606 pres&it Meatidymag oghide theanétatpditestisted ic Aablep k-7, 10-13,
quanti tated non-invasively by neasuri t he

| ewnd|18. dhespkad may fusthesgsHRTISyPIERI tﬁgmﬂfﬁff’éﬁ‘g‘{ﬁ%ﬁ metabolite
[Fgr}q%ré)%@%@eﬁrfpﬂgﬁtﬁnﬁ?g’%ﬁ??g?e al so been identified.

22



wi th accurate masses neasured in Daltons of, or
substantially equivalent to, a) 541.3432, b)
w6 oed786853%5 c) 699.5198, d) 723.5195, e) 751. 55BET/CAR007/000313
803. 568, which maybe further characterized by [00141]
ﬁOQlﬂ%] nol e&erder tp épmn@e@@h%@m markgrseif aghyen health-state ina
cture 31 WO

DA E SoP U, 4 e R e, REreiR ARG, 4T R tate (i

ZM@&MJQP cas@MD6r 4 BRUPLITUGHHAA” hifls aIE'rGélﬁl%dlEﬁologlcal
[00143] c) the nolecular formula C43H33NO OP; and

t kamples takenrfeons Hoeupationts B ger prdaGr l[x@tlh&h}e dz)tegdm can then be
e structure

nmol ecul ar f or mul C45 nd/
C ROTAITER 1o th G S (0TS e MO TH PABHIEAT S el Fpasients in

I 4 0 S B

artg/tep gtdl@s,shyramallymmg tietbooehemincal sirepentan HeFspmp RO figiidg FHYIS and/or
t he, nol ecul ar fornmul a C47H$3NO, OP; and/ or the

stFaSure shown in Fi gure 15G [00148] respectively.

[ 00149] Based on the identification of nmet abol i tes

SHOPULE oA OENYL o OERULEL RSP R S 5Bertes e

phasrl dgrenssing @éﬂ:@rgeeédwmembalﬁmﬂe stpategighot methdds. Multiple non-
metabolite markers were identified. These are

niarggsed mebolgpBcssyalgries havebeen descrabed 1 s seentiiclijgature including

(;‘q‘i\gﬁg?éé] 9@@%@6@5 Q‘g%%‘o@ F‘i’ﬁds stHa‘[Pé% ?;22‘;& Amfh@)netabohc

Qfoﬁﬁl% s gﬁl e@ploytd ﬁ)rmf?é @bvetys i@ e fully REpresded endtdbolites in
Tabl e 18 t he nomencl ature, as indicated I1n Figure

2 the qr@s@maoyermnme tl@awpé@r@a@d FT¥Seeirategy b Bhenomgnomp Bassoveries

%h?‘%%z ¥ %ﬁ‘g rgbﬁlg nﬁs ag‘%lgbg(f IF?tb(Ws ﬁlg? l?.'OQ?—%)O% 1 A1, Canadian

SV& h@eﬁfdnabe 2098198 St W, 015@18;01%15-%5?&& Rhalysis mvolves the
152026, 723.52026, d) 747.52026 729. 5%

f )neiﬁifelﬁsﬂlﬁﬁ as gany 17165&;:151891&61 sampht al possitte, 56thoat, anwpncrﬂmowledge

can be further character| gy n%g {lﬂ]f ;JR
s BBelvetiAn aScaRAISISRIIPT feansipbis & HeBefapljor non-targeted
%@@WS&%@%&%@EI éﬁ_élzl?ogitté Meﬁlﬁfl&rs%ﬁgﬁgﬁsggl’ggﬁﬂgﬂﬁhdds, which

P(O-0C2
2 Qe2LOPEE8Ti e CTisARFIUDB0 Th8 pref @O b 2htidy) usas MeprivBrgeted method

CESAD 25, U L LT © 22 LT B AR s ity
%a%lgéeQ)AﬁJiZA_@ﬁualglgd Do 0B indields. HHE ik technology was used to
identify metabolite components that differ between clinically diagnosed AD individuals
with dementia from clinically diagnosed non-AD individuals with dementia in CSF

samples.

[00109] However, a person skilled in the art would recognize that other metabolite
profiling strategies could be used to discover some or all of the differentially regulated
metabolites disclosed in the present invention and that the metabolites described herein,
however discovered or measured, represent unique chemical entities that are independent

of the analytical technology that may be used to detect and measure them.
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[00153] c) a MS/ M5 spectrum as shown in figure 23;

nmol ecul ar formula C41H74NO/P; and/or the structure
w@Rin7/00358HCH C14H29 CH O C(O) Cl9H31 CH PCT/CA2007/000313

2-O0P(O-0C2 H4-N H 2 OH [00154] d) a MS/ NS spectrum

at0WABIn i n Fhegrasentiupentien deanrayidessmgihed forshBereatigtyrdmgnosing

ﬁ@d/or th%st ucftéJe pﬁmmp%gﬁ%cmgzggm%nw stegszof

spectrum as. shown i 25; nol ecular formula
cmreo&tﬁtﬁama‘&?/%mf%’té BRI CHp- O CHECH C16183

C%O) Cl7TH33 CH2-0- P (O-O0OC2 H4- NH2 OH
[ 00156p) ﬁaalﬁzl%ﬁ%w}s@@w abtasqusnbining dataj fgupee opmore than one
nol ecul ar nu C41H78NO7P; and/or the structure
. o eltasofiehtsr CH-OC(O) Cl7H31 C H 2-0-
P(O-O0C2 H4-NH 2 OH 57]. 9).a M5/ M5 spectrum as
shown Fheempaing e, qua%qlfé@w %ﬁ* }er%ﬁﬂ gne enEE e pne metabolite

a n d/ or {)itg Irﬁg%&ﬁ&ﬁ&%@o%% ﬁiﬁﬂéﬁe ord{ioge t% one reference

2007/ 09&h8i%; #dT/ CA2007/ 000313 [00158] h) a MS/ MS
spectrum as shown in figure 28; nol ecul ar formula

CA5H/8 t
O ﬁ%ézgag‘(ﬁl([l QBC'&_)IZQESO% tﬁu&?f(é{e(ﬁ:tzl N Q?éfl%é?&%@ thd risk of

respectlemelht;a [00160] I n another enbodi nent of the
present invention, the conpounds rray be selected from

t et a olltesllstedl or a conbi

{ 15e T V1 P e s e Rt Sematise AP pl, Hacgafible using a
s u t Ahol

o TR SectrbneRAIVISELF xR 5 whASHWIIAEIARMNfE, such mass
s uptranteicalcbyld g wif thel FEMS taobitidp, ﬁltﬁ@@@ﬂlghﬂ'[ﬁ)l’s Bﬁ@uadrupole types.

371.7311, 373.728, 432.1532, 485. 5603, 6482
5egteagitivelypths sapgs Spegirpmoisnsould apeqrpsd wiihpinggagionghpat detector

43585 05 SR TSR b5, A rmons

7 30metbAB; redditbd 14 ds Q&H&M@FTM&(@E‘SW)J dquagaipo RHTOMQHTOF) or
AD denmentia; and netabolite markers 275.8712
3iply gquadrupale 6L Q 98QQAB 5 InsEdBionthe massapgetEpmetercould be operated in

eﬁflera%ﬁee garlerﬂ (tl | gcr'glto% m‘%cfe?l\ﬁ?og Slr?\?:lgﬁ Irr?ode where n>=2. MSn refers to

the situation where the parent ion is fragmented by collision induced dissociation (CID)
or other fragmentation procedures to create fragment ions, and then one or more than one
of said fragments are detected by the mass spectrometer. Such framents can then be
further fragmented to create further fragments. Alternatively, the sample could be
introduced into the mass spectrometer using a liquid or gas chromatographic system or by

direct injection.

(00111} By the term “differential diagnosis” or “differentially diagnosing”, it is
meant that various aspects of a disease state may be distinguished from one another. In
particular, the present invention allows for differential diagnosis a various states of
dementia; for example and without wishing to be limiting, the present invention may
provide differential diagnosis of AD dementia, non-AD dementia, cognitive impariment,

or a combination thereof.
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[00161] In a further nmethod of the present invention,

a nethod for assessing denentia or the risk of
waleonsnbssasin a patient is described. The net hOBICT/CA2007/000313

co rlses the steps of a) obtainipg a serum sanp

f t@Hhi3hi d pdbe éﬁgnosmof@hﬁnemlhgormﬁ a@ymp@wpl%eaddﬁorders is

qu 0 te

&E&hf) ace)drirg/ rrpéar%fen?mtv @?Oélugsd{;? %@?lIn %s%gac? g hg'rﬁ?etstgb?)ﬂés dfsclosed

OherdBY. ETH @A OEmERIaaROhdc herdRhk L brdal t&&H n@RRGRAELbARY cognitive

data obtained fromone or nore than one reference

sanpﬂrmenhmjwebl aasqaﬁ@lmsmawng@pgmbne iopaigeess Dementia may be

a or sk of e g WD .2007/ 098585 fers t
PEARCAD D BB B eI HierEr AP ey s Pord Tefgan efer o
S aBmbfid Gush l%) AlZABiYn s QiNchsq AR QJIIM@H mdy hike be $ErEMéEtoNerein as
i quid chromat'ography mass spectronetry (LC M5

ArsRARZ)itymsis\of “nore AS) dgmettia” arcidez butare het lsm Te)_, demenpia with

bléwg?égég @Lgi&f anal f}érngﬁOLgag&arB& @Tg)?j1 %ascu & indtted dementia

c hé' %?@&1&%@9& df\’(’l@rﬁgx) talﬁgxﬁ‘é{/é}@ ﬂxd'ué S ahh (¥ 0 YaaP brrest), trauma

[00163 one or nore. t an one reference
S ambxle@rmynduned detreraiaf(e.gsdenictie pagitisticad bopdrs ckzhteaﬁ:[ﬂaa,cﬂementla
froma non-denent ed cont rol individual ai(q%‘
r E9seltimg deoms grRoSEre toBR HiterligUS feoinCreateldinda Qlﬁease) or toxic agent
c i 14 i g, rd
;PR Mol RALE TRlenftD, TRASHE Mol SO SR Polibih'¢IDiscase,

C Bgpul & VBotdeN El$dhﬂmﬂi, Hastingtas\yr@Ewrday Majdv3Bepressiva Disorder, Closed
conbi nation of one or nore of these. [00164] Wt hout

stemi r{gJuno HédIPFfiﬂhﬂuﬁ»gAFfﬁleﬁﬁyAﬁﬁWﬁéplsqﬂFFé Fagticigragn Injury,
t he ?s% o]mpgl?s*?\p n[?lgordgaéhﬁzopﬂlseﬁ Clﬁfl%lat% reﬁ%dgt cﬁxegﬁd/cﬁ E?)flepsy Oof
"ﬁhﬁi@ﬁlak IR &redtiapd £D defhe-ﬁﬂli)'aﬂﬁ FI® dnd, DOB nén-0d@rienaitiaon

ereof. O particular i nterest are metabolites with
accurate masses neasured in Daltons of, or
s@¥8taht i al IGpgativeimpairment san Baassgsed by smomgkigd known in the art.

gg g)ég%ﬂe 73%% gVSl%lé)gt Wlséggﬁ gé lmggxig, gg%‘élzggg‘n%é?ggsea%? Assessment

d ‘S@ﬁl@? -chBigitiP@§ubestimSbeRk&. IThigRiRpeYdhbB gicabtekt ey ed to test
699.5 23.5195, 723.5197, and 751.555 indi cates AD

pahdwlahg%ge ahiltp Cspeecheand epmymehensionk mer@quat@htwﬁo copy geometric
tabolite.markers 541.3432, 5 87 8 5

SB35 a3 S S TR AT D LD P TR PO AL Bigd resuling

an[g a2@verss Wbore 5@1%31%%81‘11: @Ql tﬁe’sﬁlgh@tnﬂle Lore S ADAS, the greater the

i ndi cates cognitive inpairnment on MVSE. [00165] I'n yet

arogiigve mn;hmham@ntl\ wbradfd- rie semsideravemnilo ho-47 hegopsidered mild-

provj ded a .nmethod, for diff ntiall i agnosi n . .
dEPRAGTAIS TBPAITRRIC AR @ Segre a’éﬁgﬂﬁ i oppideresbippigette Syysge impairment
541004 H&fd Bt Boeila Rt ehisted’s MAhAMUDY S?&t@ﬁﬁfﬁh MMSE
nE ﬂ satlg patel edrg)gyéhb% ana yZi ngS sald sanple to obtai ﬁ )
quaich nhyasn@s «tagranf/@nmparrment mmybe ugddahoMM Skrstvatay ited and is an
mar ker; c) t ai n|n aratio each of the one or. 0
erpia Ve FeBiafeh BT ) 1GRE TR BPRQD- Praxis, language
CaRa" It | RcniZandt additional
S L R
i ﬁlte&foﬁié\}bchﬁlblgtcﬁbissé@ﬁa&ﬁl&h&tﬁt&:aﬁﬂe asperBh dmd;mmg cogritive deficit, such
obtained fromone or nore than one reference sanple;
ar#s, but not exclusive to, the Blessed Roth Dementia Rating Scale, the 7-Minute Screen,
Wechsler Memory Scale (WMS), Halstead-Reitan Battery, Rey Auditory Verbal Learning

Test, California Verbal Learning Test, Buschke Selective Reminding Test, Boston
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35 WD 2007/098585 PCT/ CA2007/000313 e) using said
conparison to differentially diagnose denentia or the

WO @R/ 0g8s8s dement i a. [00166] The step of anal yzpﬁgct\hmwmoosls
sanpl e l(steb b) may conprise analyzing the

@Wgn& %Qmwééwlwéwf Lamggpge mtlwawp@o%&mmre Vocabulary
0t O] o Sl USRS s remory an

f Lbzﬁﬁing( TQl) Retige AdsagifiepodMVENMpPBSand Aleh@inggtan/dbybe tideg.
mass spectronmeter could be equi pped wth an
addi tional pre-detector mass filter. For exanple, and

W[QOdéﬁ} wi sH1 adsfitien, B@erspakifledjinghe prt wonld reepamiredhaj gy imaging

gg}? po hélﬁga%{lgy% %?@%@)sﬂ%k?gtrcr l{l\?el érggF ;@@#81 change, such

Cm)ut ol eREtHiVve ©Nstrichigal Weﬁ@%ﬁmhﬁgmg‘tmlﬂ pbﬁtron emission
operated in eit her the parent ion detection node (M)

otormograhy ¢RI, computerizad>temogiiphy r(@ﬁ"ér&m@twrlah gagnetic resonance

t uat t
SRRt TR —
f Y SEEDy, alvbRNrePiiQF BOhEAS tﬁa@fe@‘&h hREABRY, MARSmodaNEhaging,

then one or nore tﬁan one of said fpﬁlagmants are
detoalt bel nmpsuring thestrusppeatiregionsl drain ass hdtraserwesponsgbln for that

e el A SRS i uSEER P B o the meabotics
[ HEER)Qé{Pﬁdfhfs'?ﬁ\%nEBﬁ mass spectroneter using a liquid
or

chr omat ogr aphi ¢ system or by direct injection.
[00167] In the nethod as just described above, the one
of00idSE t harin ecverdaatewéth ¢lee presempineemenn, biey typé of kiblogical sample

reference s nple obt ai ned. from n de ed ¢q nt.r I
mﬁt OPBTRISS H0Th g0 GHRs O 5t e (G T0h a6 Pl fg, blood
A M P S B g e i

A&lrd@rnaﬂjab@t narhil| klostafaad akeletal msqﬂb eadifatsaitisset, fivenslkin, hair,

patient wth cli n| cal | y di agnosed non AD de
f @(ﬁitﬁ,fkldr}eé{f@néwé% W Qn, stormachof oheRH edgg;f eé]tipamcular interest

S %Fef S ﬁ]e% t{li{t %ggns% bI C?I@ n%@%g@%tgﬁn}{ ese al's l'u egem Qfose skilled

deﬁﬁ{elahamla&s@gmzet eﬂlaﬁﬂ@bﬁvlﬁﬂdblbecﬂ elrﬂmbefmambéwlxﬂybloodmay
be serum sanpl es. e one or nore than one net abollte

matsedre uved: GSF swsly dstobthineddma lHmbarngties feguisings lpgal pagsthetic.
and characterized (accur ate mass, name/ conposition,

ggb@@;éhl te flﬁ refner 31%1{19% jvgﬁzgysﬂa?ood' Qﬁ@[ﬁﬂ@hram&ﬁ ly patient

Nahdte atd veaEGER iniwhiéhte @thl%n‘k'm bApyocsssed.alDherange of processing
endog}gnous nmetabolite that does not vary over the

dicsedsasditde es n@ml(llﬁeﬂgwb@etbﬂfé)db RF 8% RRANPley 38ty isolation of a

Laécg% ng f Igegr?}(lﬁ 0 gwfal%gﬁl Wu‘il[‘{g g110|c¥4u§&' 1%1%&h9§reparatlon of
p%ﬁé’x“'?@rﬁﬂ%ﬁfﬂﬁﬁﬁ@ s Reofkbp186d.8: Al (t)E‘Io@Estanib@e Pfok8ssthg methods,
, as shown in Table 18; this 36 WO 2007/ 098585

Pcml(nmg 6Fot009 31 Bloof samplealontocielid haseesuaperts, sechhasstilier paper or
mol ecul ar ,f.or 9H78 d a str

b Bt g gt pre o8 e O (i pBgspt i Wiion, .
CH2-OP(O-0C2 H 4-N H2 OH [00169] Use of the

rgbbpiAf t haniRb@BOAInt BnfkleREmble, CHE simples may be ovlteceld using a
met abol'ite offers nmeasurenent that are nore stable

arlumbeppudties plogeduneir loes guesthetinds anpliad tadhe fasver back. A needle is
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| evel s of the netabolite marker. As the internal

control netabolite is naturally present in all

wag aoploesssand does not appear to vary signifi cartT/gAo00e/000313
di sease states, the sanple-to- sanple variability (due

@enamﬁgrtr:% gito dherpuanber éhm bstwegenitie b andd-5 serte [mm}t pegrees the
d d
| ARERTRRRA The CSriBuoL &iofe e B Fefanor t e w th

accurate masses neasured in Daltons of, or

spdratignt i al Fyr eghimhplal ®itnot @onsideraib. B Bfhltinddin any manner, while
699. 52026, c) 723.52026, d) 747.52026. e) 729.56721,
d))btazrrn%@%% sz:]rggle 7Ry resgl gsmosatiscatary Br §Epsgent ghan taking ablood
ecr the r h
coemBre et adsey vl o Faosheral a5 g oot

C Afighbdiy BetweEPADN @ Hon-AlD @&€a it de®F co@itnfadion.
further characterized by [00171I] a) a Ms/ M5 spectrum

as shown in figure 21; nolecular fornula C27HSSNOOP;
atR1dp] t he SYithet wishingHp belimitingHn @rvm@Emer, the processed blood, serum

o} G KRR OFERPr U hTE bl T o e8! o kg HpAcvi wit

f %ME%%%%%&?@E néiPBe érﬁ'ﬁ C,)Séd I—llg %ﬁé&i&ectlon and measurement of

cﬂm@eﬁbﬂ)tegc@mmmhmheaﬂom@mwm93m sample The types of

E %ﬁ%%%%o%ggf?gg% L%?l?)tg‘ %?%#@Sllr\/ﬁé%gmgﬁﬁct o x as differential

a@gt/r&rtloht&ﬁd %BEM%PH&%t@l%Wt%OdS could 1nclude sonication,
P(O) - O CotU- NE2 [00174] d) a

N&W@x&attrmmowhwsusﬂdkxgwmn 1WA E)rsipecuitiaal fluid extraction

for nul a CA3H74NO7P; and/or _th
@4;@@1@.@@3@?@) (.@é I_E%g_sségrrlge%t Hquld extraction (PLE),

Cl—)'?esg%r\%%ﬁ)%ln&l A g%,n( L-ggiﬁlg/g} U ntg?tlg@l &%&M ngWE) in

?Eﬁéﬁ{&ng)bhfeﬁtsrsuﬂ{ asmRethiid] @t}ﬁh-lk;lChhﬁih&bIBBalcohols and water, or organic
Cl7H33 CH2-O-P(O-0O C2H4- N [.001
a SUEEIB sugesttihagiate wepcang: A getped QEPQan%rdﬁ‘ieéﬁst for ehracting

fcpée?% m%mpgﬁ@%éy&% &lélgﬁ%%guﬁ&iﬂrﬁl a liquid/liquid extraction

whereby non-polar metabolites dissolve in an organic solvent and polar metabolites

dissolve in an aqueous solvent.

[00120] The extracted samples may be analyzed using any suitable method know
in the art. For example, and without wishing to be limiting in any manner, extracts of
biological samples are amenable to analysis on essentially any mass spectrometry
platform, either by direct injection or following chromatographic separation. Typical
mass spectrometers are comprised of a source which ionizes molecules within the sample,
and a detector for detecting the ionized molecules or fragments of molecules. Non-
limiting examples of common sources include electron impact, electrospray ionization
(ESI), atmospheric pressure chemical ionization (APCI), atmospheric pressure photo
ionization (APPI), matrix assisted laser desorption ionization (MALDY), surface enhanced
laser desorption ionization (SELDI), and derivations thereof. Common mass separation

and detection systems can include quadrupole, quadrupole ion trap, linear ion trap, time-
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CH2-O-P(O -0 C2H4-NH2 OH [00177] g) a MsS/ M5 spectrum

as shown in figure 27; nolecular fornmula C45H82NO7P;
wa@pa7oossshe structure CH2- O CH=CH C16H33 PCT/CA2007/000313

CI—I-Qg%O_E-ClQl—Bl CH2-OP(O -0 C2H4-NH2 OH [00178] h)

aofvBight (E@EL magnetisssestosvian cyclotrpurd M), Onjtrap; ang derivations and

%n%i&@j%‘%m £ éldl_‘[aagia/é% E’bﬁ %’@?§%}\_/éru it MX-based platforms is its high
CrZoRirY Edpabtifed ittt MHdws Got & WPardbl0 /P I8&Molites differing by only
PCT/ 007/000313 [00179] respectively. [00180] In

y bundiedthhief 2 Patbordimasytwhich wordd he axened bl hamesrresotitioniestaments.
is provided a nethod for evaluating the efficacy of a

t for treating d atha.in a pati.ent

OTPRY n: BREtE rPRaee s s eBoBho el bmplegnles thetevel
bhr fidHszds o8 widdirars ddak@ed ¢ @RAMApIL, sHdoRhd thy PYuskAtR markers to
for one or nore than one netabolite marker; c)

c dimgaoseny disaase stpiantTihieyd smyaltiatcdecuiescoay elsp dadieteredde derein as
ohtained fro or, .nmore than,apne reference.s | e; '
onetpoierTgRe ot FEmione o S kG eGP Rpmerker”.
therapy is inproving the denented state of the

paddient . [ 0648 HetBNitQnat binerafyt @lardch@iz8d 8P tir accurate mass, as

anal yzing (step b), a ratio for each of the one or
moreasirbdby mass spredtainudtiyttechnguk gsedtio therrbpyrt reethed. Blaracewnte mass

t abol it be obtained. In_ this,case, £
T ST o P O Sl S 3P B0 T e s
| RF£h3 oggg%i%n hFEh aPOLKIR (DY), 624 ESRAEHNREF@fufalent thereto.

obt al ne one or nore than one reference sanple is

c dRp &subdtantialey equiedient tthareto? f it dampamntfthathe +t-Hepmapydifference in the
[00182] The step of analyzin step b conpri se

afgyHE st Heuldanpirate thg same iaéolet_ﬁaraé N&“%ﬁ%@ﬁﬁ‘iéy aperson of
SRRELHMERLY ﬁllegaé\@te s ?sg%.@%{"c?stﬂ%%a)és OBhe GRMPAIR&abolite. As
anal yzing the sanpl e by Tiquid chromat ography an

| iwtedd bé edtopiagd bRa pespr ot skilfehitie argitka idniweatior blide mstabolites,
a hi ght hroughput nethod. [00183] By the t]_zlrm : .
" pyheeneqapars qupng analesisf thespmpls, thepnedabobits will cgpsaqibpralgss or gain
t hat ' ealit ¥ol§

PO E05 e ORS8O o TRRLEY, 38 Banes e
efabéuzae naef totthe ibhigédyss” g cledifffeatfrei tHelaecypate iriasshyathe mass of
therapy in inproving or degrading the health state of

t hedygensand elctronydestos ayneddiringiordeitiey. Yalesspthapasispestfied, the
skill in the art awould be c | e of determ ning

WHETHEF nFWéﬁtnﬁaéF 3’6@%? E&%@&&%&%@' for treating the

denented state. 39 WD 2007/ 098585 PCT/ CA2007/ 000313

[90dB4] | n tdimilamy hokis @met®shifei ib@dscribbé boris melecareformula or

t han one reference sami)l e ) . .
structure, the molecular formula or structure of the neutral metabolite will be given.
Naturally, the molecular formula or structure of the ionized metabolite will differ from
the neutral molecular formula or structure by the number of hydrogens lost or gained

during ionization.

[00124] Data is collected during analysis and quantifying data for one or more than
one metabolite is obtained. “Quantifying data” is obtained by measuring the levels or

intensities of specific metabolites present in a sample.
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may be any suitable reference sanple. For exanple, and

W thout wishing to be limting in any manner, the

wo edoenesss® sanple may be a plurality of sanpl eBCT/CA2007/000313

obtained fromfrom_ non-denmented control individuals;
al(i1dphl i t y The quantifiying dgpisgonwared toeareipppdiaaaty from one or more

d‘ﬂhadg '?)Og ?eqe & s%%rﬁp?mﬁie R J}E e%ebstqgl.r fo d@%?y osgﬂafl?] reference sample for

pre-t erapy I e sanple
Pétel giMicul&T digdaye SafEhi Matdxampleh end ofithods Wiskmizhebafmiting in any
basel i ne sanple fromthe patient is particularly
ugenngr, lraﬁletmeseohmvawcahthp nefseengd @amnzlegnam b9 a s#BPleeom a non-
ecifi e i.ent 00185

- B piRd ebBratiRaPRbyb b, ekt SR rd EFin 0, AP Bkl non-AD
t AEmERte HcoBBikife HAPRMMIE (AIR) RRPEd foShcPaRs ked « Cr%'n@l *é@umerpart”)
sel ected fromthe netabolites listed in Tables
71heorefaelwnﬂampdﬂ oy dlsvebeofsampla olgaiaag feom avtatibotl wtﬂe clinically

rkers w. ccurate ses asure [.t ons
of1aghered sz b § PAUER ot B%e&aosg §9n-A§ éeng%rglf bt a patient
63 grd2 witharer?tmt cobfrive hffairnient: A9 RBuld¥d3n@i&ood b f
88%%g582 Alternatlt(\:/égﬁ%1 théal netaboll?e narkergongguwmono
bekiflelhetbt ad, frrommhmtcm‘wlefer@se MBpleandPle widdhfoacompartin to the
nmasses or. substantially equival ent. .to.thqs
| deYHYing dfrtab?e Pgm eofrndé%&{?a g{lslh ta B lipyine fjegne or more than
r -d ted
LT atRndnnnilo HROH Ol RACRACIIAR obiificd from g pon-demente
7 23ntbA G2 vidadl/ . B0, or fi2&e Dban’dne révendd dofiple Hr. fﬁﬁﬁﬁﬁnclude a
and 775. 55156 Met abol i tes MD5-M24 coul d al.so be used
whiesong refarenes samplsnbiginedirers Raiaent with clipisallslisgnesed Afpgementia,
th t.exnal 0
el B SAMbIE0n TR A gl & it ik ARy diagnoscd non-AD
dasgentRed fortl adférenckSamplOdidsihed fremsapioiest suffdring) &om significant
reference sanple may al so be cerebrospinal fluid
( cemyitiveimpnaienent, or ghy corpbigetionthgreglhe or nore than one
nmet abolite marker could be selected fromthe
ites I
(t()e(?@gh fo r’[lhg %I‘e%gixrt nﬂlegﬁ’ra‘{ a?s[g)(]ﬂ%c’)\{lgéss n\%lvéf:l E@E}frdg?&]ennﬁed using the
mﬂﬁ?e%l@&ls rerabel [)fe@eﬂt AndatibANThehovelrcogipbahdinmbp@beé yised as metabolite
equi valent to, 207.0822, 275.8712, 371.7311, 373.728,
43rk@sin thedifaeun] disgrossustenspta, 46 descgbed atmyo.
640. 2637, 730.6493, 742.2972. [00187] The |dent|fied
Ites,C
gg{)@t%h | Les 680 Behd At the IS %ggm%ygg gilgal #ﬁaé? gh}%&abomes

oflisfe@ S8 daBlRs P eus Uabrnd OgnbifatAa taadof Ortes¢ mieabo e gzlefealldentlﬁed in
di sorders has |gnored t he e her al systens

al§ﬁ=1turrt yambleﬁse%rsiumey beephasy aline! qﬁffdoe@ggegldw ¢thagplamine
|p Aggﬁ}% ‘ft‘%gnp egez%gfg%‘%{l%%éeegﬁaéc }}J &1({ nlelﬁlg%é%dapon byproducts,

etha I RCAH altl @DTBAIQ ﬁﬁ:[hboﬁﬁtcﬁi@ﬁﬂsl dndenp fneta'BShtl@Iﬂ% afaly contribute
i nvention, these are a valid bi ochem cal marker of AD

40n Wy 28PW b9 8BEBiPCAAARNDFADI AL sajsanplebaltjy clarsese

this nDIecuIar species content does not change in

IR e b “0RE el ST SHRAME T 58 pfhied from those

S Re&GhBJ1 st st in t['ﬁBles Pkag MR ragemplERnd b@ihbtlﬁslshmg&Doe limiting, the
indicates that its levels in serumcould be readi

neagehadide merkgrsral hranetgbalesovighwaguratapassesraeaspisd i %alﬁons of, or
i ndj vi u | to.assess t k 0
ofSUPHN Hq?l§e3(§uv ?I}?OF% t%ﬁt%‘ﬁersrg? 3&%&%?“38? dﬁ%ﬁq% 123.5197,
Symnisas5,. 808 383 8. Shize. Wﬁ@ﬁl@ﬁbolht@y@ﬂlicblﬁﬁte&thﬁgesFEQQ\SIIQl&§23 5195,
hi gh thr oughput nmet hods for differential diagnosis of

AD denentia and non-AD denentia states. The net hod may

i nvol ve fragnmentation of the parent nolecule; in a
non-limting exanple, this2may be acconplished by a

Q TrapTM system Detection of the netabolites may be
performed using one of various assay pl atfornms,

|nclud|ng colorlnetrlc chen1ca| assays (UV, or other



based and pol ynerase-chain reaction for nucleic acid

detecti on assays, bead-based nucleic-acid detection
woredoioassss di psti ck chemi cal assays or ot her cheat/cako07/000313

reaction, image analysis such as _magnetic resonance

| TRt 19, andrIS) 5 S deve presendibessiidmtifiedansdicapiyinemiapmalogens, and
i%gﬁg?cﬁﬁ%&é(gegﬁégegle&? rt?F\J)&glﬁ-n dz&% %en*?e%%g.’ Sg%agﬁolite markers of

iols ma
SRRGEAO MRl PASRO 2580 86%7, §03BE8Ihnd\ I3b6FI82 Maoe phgehtly been
method for determning the |levels of the netabolites

i flentifigrbaspbinsphatilyddeblian deletodgtabplites. lhad pre\dsrrsased in patients with

| evel s i.n a normal, “reference” ulation .ca
ST ar THAPASr e ey 88RoF Qe s Rp SR gl ares o
CAR RErcEAFUESELRUt In several ways. One way is to use

a prediction algorithmto classify the test sanple, as
previously described, which would output a percentage
pfasBan) | i t y Thermetabwlitey aibh accupate dassdsymeasypadoére altons of, or

B B WRCRALTTY R RT oa) 9985105.

MBas yEed f AROIGRELa BRI 1RHCPatteRbdIy be based on

setting’a threshold intensity |level fromthe mass
spectroneter, and determ ning whether a person's

PIQIFIBDE i s apavextwctedddroshromatogtame SBIK) ds Wdvehindtgrg 4A, and an
i ndicate thej D status. Alternatively, and . w thout

wi shing to BEM$PRI S iy Ralth §1£0% G, LAgIFAt” formula of
met hod i s adzg&g',mogﬂaaﬁaﬂot el HBcRRSAYwAN FigulRE 2;

perfornmed to determne the nolar concentration of the

six metabolites in the non-denented nornal and AD _
pEENI3aT i on. b) AmEEBsosheve infi@eh 4BdandomdditMa spestrugoa spown in
then be determ ned for AD positivity. a | i.ni cal
setting, thir&unliamelsatiaithmpulp Py¢%§55§t§%§u?“é’g°r|ﬂ§\f§f%mm shown
of the netaggagh%qg.or conmbi nations of the

met abol i t es, re below a certain concentration, there
woul d be an associated probability that the )
i pabN2gual  ickapBiC b$ stewinon Bigire 6 earal asy MS/MB spesiivithes shown in

41 WD 2007/ Q98585 PCT/ CA2007/ Q00313 . di agnosti ¢ t est
coul d conpr iFé@rgg gl ﬁulgrffgﬁ]é a 8? ¢ﬁ5‘7‘ﬂ@gf ?ﬂdéq{g}iletsl?rggture shown

of the netanhg&%q7.in serum and an al gorithmfor

taking the inténsity values and outputting a predicted
probability for having AD as well as for being healthy )
(i[0@133] AD- nelyah iBH€ s s adigihd DyeachaudISAME spectrum as shown in

identified hiomarkers of the present, i ntion,. based
on small nBiSEGPMBlecyak fg%\a?f) gé‘“hﬁ“@% aﬁ%i?(g,the Sifttire shown
fulfills thqn@{f§ g.a identified in 1999 for an ideal
screeni ng testgP g]f as devel opnent of assays capabl e

of detecting specific netabolites is relatively )
si[opl3]and a)ah BI€ fagshawreinggpuragaynd FthdSYMStsppefrum as shown in

mnimally invasive and is indicati N tive

i npai rment  drigusfi0an ﬁﬁkﬁ%‘%g‘i’muﬁq 8%?1433'{7@3@%&”‘1{% dhe structure
met hod into @, &link6al @ssay conpatible with current
clinical chemstry Faboratory hardware is

commercially acceptabl e and effective. Furthernore, )
t Heorahod off ah fEC apslesenin FigureriF, ard arodtS/M&tspeestyum peshown in
hi ghly trai ned personne] to perfor ng i pr t.he

test. [00191igukel lpRe8e “%&éﬂt‘ﬁaoﬁ?f @39@‘%3‘%’ *}‘}%?10 rtﬁe structure
illustrated j l.gwi ng exanpl es. Exanple 1
Identificati%ﬁ“@pﬁggﬁké?éntialIy Expressed Metabolites
[00192] Differentially expressed netabolites were

i dentid)i ed imsmctivélgal | y di agnosed AD with and

wi t hout significant cognitive inpairnment, clinically

di agnosed non- AD and non-denented controls. [00193]
Cinical Sanmples. For the AD serum di agnostic assay

descri bed, sanples were oBbained fromrepresentative
popul ati ons of non-denented heal thy individuals and

of clinically diagnosed AD and non- AD denenti a

patients. The bi ochem cal narkers of



AD described in the invention were derived fromthe
anal ysis of 75 serum sanples from patients clinically

waolagnessesl wit h probable AD (43 patients w th PCT/CA2007/000313

significant cognitive inpairment, 32 with no

cH¥HBTI v és Pregratlyshowy thas sha ethanolesniae plasmaiogen petabelites (neutral

s S30B 07+ S IR S AR PhesRIR B oot reura

t BRisdch 1620 5A0QUPS SIS 7518539 Hé \BESReBARUh@kédm 6f AD subjects
i ndi vi dual s, ranglng in age, ethnicit wei ght,

oexhibising oigni Gevdt d@gpth‘afylm@lmmyl Abisnisrthel énstrrepast of serum-based

rel at ed. heal t h- S e sin

* EhRipoin e e pisoctsg i 5 St Sripss shown tht

pf‘He' Febledsd@$hAdisQokd %&%%Fﬂlog%ltﬂ?lch&%e@e%%'rﬂéﬁﬁbo?ntes occurs in all
Di sease Assessnent Scal e cognitive subset. 42

V\Eat B/ &0 68 a R@Amﬁﬂﬁﬁlﬁwamalr@eﬂm@eﬁmd tbiyeh¢\IADAS cog

CSF dlagn stic assa de cri bed, re obtaine
AU g Dlstasts. 33 et b 4R O BB P L e P t@éFY?‘WOf the

TSRO SR S S i

t plasmalogemtis idepeient of esgnitdd impaméiteceuradpesifisalfin Subjects with
CSE_sanpl es fromclinically diagnosed AD patients wth
de\ﬂ%md i§ thgsefore oye diagasieof ABm clinical Iy di agnosed

non- AD patients with denmentia. [00195] Sanples in

b oups

: mfﬂ 34 ual s E‘ﬁﬁl&lglﬁh{ln ﬁsﬂhl\ﬁgén%earﬁ gpcg)@l;)f Qtﬂa&fléﬁnme phospholipid.
O Gghapalanting Iﬂi@ép}dil@nisayam gaev durghen gdlﬁf@mndm nbasad on their sn-1
rel at ed heal t h-states. | es_were_sing

tic w@watmns ésthesaal.ofher, orw@.‘/hgtB%oThq w2 P‘?,Sétﬂﬁfblﬁ h@ically acyl and

vv| t h| 13 S

e RS BT SRR b Ry BIPLRs ffeccass
NQfr RQdrifed QX Eiklae Hﬁlcyﬂw@@lﬂ&ferﬁeanb Békin@l P&i’Bﬂ) aflkglc)ercgl{also referred to
m xing (vortex mxing). [00196] Mass Spectronetry

Ahalteys RS plamamxgl)s prsalsenydaeyiralse refaaed (o Berewcasdnp} ehplasmenyl)

RS B AR EnASRSEt: e e 20, tong
h%{ht Y s@Addrd abSingddvdntiohbedndrsiact s (6
clinically-diagnosed AD and 5 clinically diagnosed

non- AD patients) was gﬁrforned by direct injection
i O3] ATlvsreasedn theshsciased gtharp}ar@qnp Risgmplggensmay represent the initial

atnDs ric essure. c i oni za

por A gees 1R S oR a5 AR ST ol Rtk B aE stled Joy measuring

V\’%Ex%ngl'elfélg 8fkpRtitib ethaddMikiBe ?Iasrﬁbl& gd@)! Sintilarly,fEepfian@ifirdent can
wg v/ amoni um hydr oxi de (50:50, v/v) for neaatlve

i drnl mnmntedod@s -inggsivelyn et marroking 0 thet ogerwmy ievely npfe specific
ac v) .f.o ositive ionization nodes. For

Sp agg)ﬁfﬁ% i’%éit%}’é’ﬁ éepvvere directly injected wthout
dllutlng Al'l anal yses were perforned on a Bruker

Dabg e cs ARBHcd thétalitéd ke AlseWheeh dentifien F@y@ia(ﬁ{pl@ the metabolites
resonance nmass spectroneter tcEwp ped with a 7.

T
actithvasicyragshnedscradeasursd ie Daltens mgsurmgm@llxeaﬂwa@m to, a) 541.3432,

o8 SO0, B L 57 218l SR S8 B B v e

AP@%r?&néafﬁ pw rate of 1200 gL per hour. lon
transfer/det'ecti on paraneters were optimzed using a
standard m x of serine, tetra-al anine, reserglne

Hd &0 btli] - Pac kerthe Mq:qm@ar fmula,{aﬂsﬁgOgP and/or the structure shown in
adrenocortl trogglc hor rone fragment 4-10. In

addi ti on, ment conditions were tuned to
optim ze ion intensity and broad-band accunul ati on
over the mass range of 100-1000 anmu according to the
instrument manufacturer's recommendations. A mXxture
of the abovenenti oned standards was used to internally
calibrate each sanple spectrum for mass accuracy over
the acquisition range of 100-1000 anu. 43




WD 2007/ 098585 PCT/ CA2007/ 000313 [00197] In total,
Si X separate anal yses conprising conbi nati ons of

wezdoraessss and i oni zati on nodes were obtai ned POT/Caamn000313
sangle: Aqueous Extract 1. Positive ESI (anal ysis node
116034212, Nelyathe veolgsilar( farmalipst.sH N OgP; 14d2)r thOsgactue shown in
Extract 3. PPositig ESI (anal ysis node 1201) 4.
Negat i ve ESIFESSd §si s mode 1202) 5. Positive APCI
(anal ysis node 1203) 6. Negative APCI (anal ysis node
1206)43)00198)) thlsiolRees 6RMRE 1O, NG, P 4835hP Urudtiic Fown in
a linear |east-squares regreSS|oh ["ne, mass axi s
val ues wer e ldgwredpat ed such that each internal
standard mass peak had a mass error of <1 p.p.m

SOPRCATE 1 bt TSR ol RN Bl o hs sgpctes shown in

of 1 megaworgggyenepacquired and zero-filled to 2
megawords. A Sinmdata transformati on was perfornmed

prior to Fourier transform and magnitude

cdPeifSdt i ons) tthmolmskr Speuls &, H NO giicdndanahy sirsctiershown in
i nt egr at ed,;creaa'%gg a peak list that contained the
accurate nmass&¥fd &bsol ute intensity of each peak.
Compounds in the range of 100-2000 m z were anal yzed.

| MO@rader t o fy GHEPAbRculdP SorikiERY HZ RI(5lat: aind %?? structure shown in
different ionization nodes and polarities, a

det ect ed nmad4gurpdsdiKs were converted to their

correspondi ng neutral masses assum ng hydrogen adduct

f hon. A,self-generated. two-di ional (mass vs.
SSOBPI 0 cRTES rotiEn ey Trdd et a2 8 tihhgicare shown in
DI SCOVAnet r ipgg tdh sQf t war e (Phenonmenome Di scoveri es

Inc., Saskatoon, SK, Canada). The data frommultiple

files were integrated and this conbined file was then
pld8sed t sespestivielsi ne t he uni que masses. The average

of each uni que mass was determ ned, representing the

[ Thi ts th f.all of .
U e e -
dedcenidifstsds@oD 816802y 8l #0123 530St F&y5k g etﬂaﬁgitamﬁrﬁg)%asmalo gens,

mass accuracy of the instrument for the calibrati

s oihed sthhnolaming phoxihetipidl metbolilenmarkee mson idektifib@d Tiese are
the art. will_r ni.ze that these average nasses nay o

i fita??_(?jétes ilvrﬁ‘i’ﬁ \95\%%%115 1??&?@3@3 chpragterizqd (agguiate mass; name/ gaspposition,
Ofndldtiufar BHRIAYEn TRRS 18 AT }?e%ltxldmré’%?hecrﬁ e cdnWe élg&fcgd based on
file that was originally selected to be anafyze ,

r épmegebnilitepmdes indieatbdin Thbie 18iant @resiomentlatures acihdio®medin Figure
f%nd in each of the files selected was then filled

i fito its representative x,y coordi nate. Coordi nates

that did not contain an intensity value were left 44
W33807/ 098 ot en el fea @014 QLAILBIe 1) ﬂ')gge ogb‘f‘t? uld i%fgl%st include
array, the data were further processed, Vi suali zed and

i ntetabplites edth aaatatemassasinveaswrhein Raltons & ot subsastialBreguivalent to,
assi gn ch the spectra were then peak picked to

bk HinsioRL Thde S20p FHiBraehed b+ B 10 e 28BS T D 727:53156, 9
detees Y. ank taf I e then

mer ged t 5Cr at es'c%r%?ﬁ;a@gﬂ ?Alnl beeq%gfrlggc gﬁ%&éﬁ% dat a
fromall 136 sanples was then nerged and aligned to
cf®ate] a t we) di MSisiSosgdctromt abshowe iarfigute i 21; mbliecllar formula
each sanmpl e iil,s Eese teﬂ by a col um and each uni que
metabol i te FSPFBsBM YT HPHIE; Qh, OMEHICHIE14H29
cell corresponding to a given netabolite sanple
conbination, the intensity of the GkEl-&bdC(O-CA7AH3IB

sanple is displayed. When the data i s represented in

HZ-O-Il:’(O)-O-CZH4-N H2
32 OH



this format, netabolites show ng differences between
groups of sanples were determ ned. The sanme procedure

worm709858% zed to conbi ne the 11 CSF sanpl es i nP@I/CAe807/000313

di mrensi onal netabolite array. [00199] A Serum

Bi[6oEiRer s [H)02005/MS sépuetant '8 oS in WBerel98d nffecular formula
sel ect for netabolites which differed significantly

bet ween t he Golltdid7Rgand/drites smctuee i nOHU. QLORRSCHLC 14H29
serum Metabolites that were |ess tharf p<0. 05 were
consi dered significant. [00201] Al- CH-Q-@{Oy-C17H31
di agnosed AD patients (n=75) vs. nontdenented controls
(n=31). This conparison yielded 262 @let@)JFP(t@}G)S@QHmNHQ
Table 1). [00202] A2 - Cdinically diagnosed AD
patients with a significant cognitive inp@Hment

n=32) _vs. non-denented controls (n=31). This

E:(L Il son ¥ &t dYMYDspegipimiss| shows {ns Sgurpalhemplecular formula
i gni 11 cant CouiNCThanddRuRREREe (ebE) GLA=CH Cranzo
i ani 1 cant cogni tive fpal fment. (rCEbP-GUPA-C19H31

3. 100204 At - Clinical |y di agnoseaAD-ER B 2F4-NH2

wWith significant cognitive inpairnment (n=32), vs.
clinically diagnosed AD patients w thout s i ficant

c isyi ve  igipaing T e TRLS, - C .S i el ded
oSt hbol i 28 M ers?f’%bg‘éeh? ?%b%méaﬁ) Q‘m?{‘)‘]&%‘g] e cffif formula

dinically dLgtaseeRt andfor AR pativent SH n@@Hﬁ%H-QMHzg

non-demented controls (n=31); thisscohparison yi el ded

199 netabolites markers (see Tabl e GH-GLCYO)-C21H31
2007/ 098585 PCT/ CA2007/ 000313 [00206] A6 - inically

di agnosed AD patients with mld co@Hﬂ'l.@.F:(h@}a.i@r@QH4_NH2
(n=43) vs. non-denented controls (n=3 ). |This

conparison yielded 136 netabolites (see ¢gqle 6).

[00207] A7 - Patients wth significant cognitive

i [¥HBPhrent  €h=a4MS/Kivd spatiuents showh hinafigirk 2% ogoletilye formula

i mpai r ment =4 Thi s cqnparison yjel ded 81

net abol i t es@‘(}ﬁséﬁpépﬂla/ of %EUSTt“FFatﬁEgZ'&-%HF&H-C1 6H33

bi ochem cal markers whose concentr aLj r i.n
serumare significantly different ( ‘:‘8‘@&;(@3?&3%5‘3%
tested popul ati ons and therefore 0 '

di agnostic utility for identifying E&&Tﬁ%kiﬂ'CZH4'NH2

af oresai d popul ations. The features are described by

their accurate mass and anal ysis node, wh t oget her
a ffic'ent“tS%[rovi e the putat.ive nolecul ar
f ®rlra s an@ Enhen c§| Spceﬁ%\”gc?sergﬁ%‘ﬂ‘ ¢8 %‘Eﬁr%éa@glecmar formula

polarity ang NOIN and/MPgkis@h@hredr s). for each
nmet abol i te. flg{g%OQJ]] Fromt heS i nirtei aﬁ?ﬁ@ré—QIﬂF By oH33

hundred possi ble nmetabolites, it \/\/{E e '

a conbi nation of 8 netabolites ful f\ H&'ﬁ@k‘ﬁ?gﬁ"}%‘

for a serumdenentia test: the cora atd a

differenti ate AD denentia from non- H;d T %bﬁ@H4-NH2
early stages of AD and healthy controls. e best

conbi nation of 8 metabolites included theOHetabolites
WidOhSHeut r ap) aasISAdS (speasuhed showhald Gaske PA1.BéRBular formula
569. 3687, 699.5198, 723.5195, 723.5197, 751. 5555,
803. 568, 886+5BEYIPAPRHBUGR SEPEYE Tl tORGHEGH-C16H33
masses, a person skilled in the arst 6f this
t echnol ogy woul d recogni ze that +/ -CH-@eG(D}-C:18h31
woul d i ndicate the sanme netabolite.n [00210] In
anal yzing the present results, a p&klgrOeP(EX)-0-C2H4-NH2
the art woul d |

OH

33



understand that the follow ng clinical groups are of
interest: non-AD with significant cognitive
WO pgaiopssent , AD with significant cognitive i npRCT/ARRG07/000313
AD wi t hout significant cognitive inpairnment and
non-denmented controls. Bar graphs representing the
nmean +/- SEM of the 8 biomarkers for the four
different clinical groups are shown in Figure 1.
Rel ative to control, non-denented individuals, the
three non-control states can be described as follows:
[ CA5E] 1. Mpr- M3/MS Bpaitgni fab shotvn CiagfiglievEs; molecular formula
i mpai rment vs. _control: a. Biomarker 541.3432 -
decreased bCegloNarkiandioptesigture o@anga;;@le@kmmHss
2007/ 098585 PCT/ CA2007/ 000313 c. rker 699.5198 -
no difference d. Biomarker 723. 5195CH-|®-@(@T)€@®1CH31
e. Biomarker 723.5197 - no difference . Bi omar ker
751.5555 - no difference g. Biomar@# -@}P(@&O -C2H4-NH2
decreased h. Bi omarker 886.5582 - decreasdd [00212] 2.
Clinically diagnosed AD with significant gnitive
airment vs. control a. Bionmarker 541.3432 -

dggpégﬂgd ESSPESUOR Y ker 569. 3687 - decreased c.
Bi omar ker 699. 5198 - decreased d. Biomarker 723.5195

@{ﬁ%@gas edyy, %ot@r%%ghﬁﬁen? 8131‘(1}5 bikbent. 11@%f1§@§§éjcorﬁpounds may be
Blonar er 751.5555 - decrease . Bi omarker 803
dedeaed ¢bm lthe Bietabalitce ﬂis&BGnSEﬁbPe 13,deca (eambdlaﬁ&ﬂﬂieiﬁt}of These
3. Cllnlcally di agnosed AD wi t hout S|gn|f|can

ngfﬁq‘tlo A8 WGiH ieptifed in GSF sapples 0PI partighlaniaterest are the metabolites
433885 AESEERRRL D By SN o 20702

BRosa7 kEr 37233 151935’3-728,(3@189653311 485.56830 M7 l6dR82,7 382.54,9622.2539,
- decreased . Bi omar ker 751.5555 - decreased

HOSaPR oy BIHIB6BAE TR oi HER apeb [0 HiaghSPHBia the metabolit
8?&1?&? 07,082 gsd f@&fg&e,gs%%b l§10885% 730. 621%% ah{j‘%’f.zwz are

non- con cases Scrl a uni’que’ s

ey df€sed waﬁatféﬁ&r»ems aw dérﬂé)&%andaaétawm@ hﬁnlfdipﬂ’ﬁﬁm 891.7311,
the nmean +/- SEM of the 8 bi omarkers for the two

di378 FR 8851603 and| 4371048 p sroderisaseddn getienfscuith Abbhdamantige
I mpai rment are shovvn in Figure 2. 47 WO 2007/098585

P‘[:Jél%A?OOW 003 rther method of the present invention, a method for assessing
dementia or the risk of dementia in a patient is described. The method comprises the

steps of:
a) obtaining a serum sample from said patient;

b) analyzing said sample to obtain quantifiying data for one or more than one

metabolite marker;

c¢) comparing the quantifying data for said one or more than one metabolite
marker to corresponding data obtained from one or more than one reference

sample; and

d) using said comparison to assess dementia or the risk of dementia.
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Rel ative to non-AD denentia with significant cognitive
i npai rment, AD patients with significant cognitive

WO ppaiopssent can be descrl bed as: a. Bi omarker Bd/CcA4®2/000313
- no difference .. Biomarker 569.3687 - no difference

c [0Bp3har ke hesigp 5>£ gpalyzing ecsagple @tebd) bmay Rapprise analyzing the

decr@ gdqmg%ﬁ@ mﬁ S'm,%i&%ggréx% tr%é"c%r gfljsj cAlierpatively. the step of

BadIpdikethe 883ple @ﬁep b)ntad cbhptin@elyzing tHisemplelb@ linear ion trap mass
886.5582 - no difference [00216] The results of this
| ﬁpﬁ@ﬁpmﬁy Soliwed bt leanid elirgmiatograpbnwhen the arethades g dighthroughput

021 ividuals with clinically diagnosed AD WTH a

}1}? icant cognitive inmpairment, individuals wth

cI I nically di agnosed AD W THOUT a si gni fi cant

5 fve' rhh& PRepore thas ogleé%ﬁﬂea%@r%pé? 1Py stchigie a Ayt reference
' Qéjrhﬁﬁe Ydigedrbdl anx%h &Qn%f? 1 Wala Sd Q&'Ofuﬂ ?&%nce sample
cognitive I npalrnment non- nent controls. ese

f bbdined Sromt @ pangn b\hfh @ignitive @npaifriiém@s atedsured by ADAS-cog, a third
di stinguishing the different types of denentia from
oFefergAeh EwleRtainediiom ppatiey P"Il‘il vathegenitiye irgppimant gsgmeasured by

@g@gtn&% Sﬂ&?‘}{dﬁ,‘ﬁg oH-}lfo éfﬁh@s@pl i cation. Fromthe

resu can be er concl uded t hat the

ite rkers 699. 5198, 23.519
TIRBGh 7 © RS o TR e Fuind Apiss 5 oy More than one
V\’ﬂ{éte%oﬁ?errlﬁ%‘k%r Wl o BRESESenBh oPthk Rk 32 demBf1a3RBbe selected from
803. 568, 886.5582 are specific for cognitive inpaired
bésarletalilitéisS:ddo dablest0-h2y.or p 0OBhiNhtich th_ere«)ih @f particular interest are

neurop chaol ogl cal test, Fol stei M ni taI at e
Bofileesesh awatﬂmﬁé%%ln?aégreéé@ﬁafw&- ﬁﬁy egyialent to

aBg B%’z t f50Rdds 71360 I@?ég 5103 heys, W ﬁsy‘sﬁeéoz 54826865582,
and Ts dn extensively validated teéest o orieAtation,
sl565 839 d6b 369, 80L E5515) BEN®IBY, Apdarxdase inl thmgmaagmm‘pde in metabolite

h ! dj d
par?q‘?%% DTN, Rt Ll eut 3 keie AThpholng o decress

ﬁﬁg)patl%]ﬁ 8{1%1%%?&?}% glgtg%%lfhrb% (%E%y 3%§9 %d\%’h@? 11%d86.5582

t hﬁhceft@g@gﬁitn@ 1aﬁ>amtamem Aﬂm&lccbg{aﬁds%esem 13691369, 801.555, and
I ndi cat ed mld inpairnment (score 18-23, n=11) or
sé»\iéﬁé%mgimatqswegmﬁmxmmmen( aedfMdSB. 17 n=1 7). A

F-test was used to select for netabolites which

di[0dles5ed si dgmiyeti apatitel ymbedimestnofithe piMSE imotiers there is provided a

L or eyl Bipeap S e O e RS SPGHILA B afitent The

48, 0 2, &%@ﬁ ,£A2007/ 000313 cognitive
[ np%{l}% mant}; on A%/Ks-cog test (p<0.05 ). 23

met abol h shown in Table 8).

These 5:? 8§t§ nlln% eaatITll ﬁ%so S% wagle?éer stati stl caI Iy
betvveenthetvvo opul |os and there [ex

pot ent iPARNYYEEH 6%‘5 8m8f‘lﬁ tpjobjpin WPé“‘E Lﬂ%éas Oér"@e or more than one

descri Qﬁ&aﬁ%te&gﬁdef accurate mass and anal ysi s node,
whi ch together are suff|C| ent to prow de the putative

nmol ecul ar, f or.nul as al

as pol & PPYmiHER I&f? 3 re\?’% ﬂ]’%g ?%rna r%%%u 0S e%?[) 1?‘eL{ﬁ£}ker foan
met abolihfemhal EQHID1 BletabBli@pt | mal subset of 4

netabolites, all of which were observed to decrease,
fromthg 43 %@@&h'r&tﬁ?o%ﬁi &%‘ &%@r@ til O3 rivsthButit®Rarker to the
Conmponent s Rnal ySI S CA) . netabolites able to

pr oducéntetal gméai mstabeletpm ameelvpﬂdatgﬂmbﬁmeedgfr@n pge or more than
wer e 565. 3%g4 569. 69 801. 555, 857.6186. The

met abol 9P ESCHPEC F9TR %a'i‘f‘gd by asterisks
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on Table 8 and represent a 4-netabolite biomarker

panel associated with cognitive inpairnent on MVSE.
wab@7hessss t hat a second set of netabolites werBCT/CA2007/000313

associated cognitive inpairnent suggests that the )

MVSE mStushe sapdepmperisos tordifferentalyediagnase idementia or the risk of

cogni t idveegtt ates that the ADAS-cog is not specifically

nmeasur | ﬁIB [300219] Therefore, a total of three

4- bi omar ker panels can be applied to the 136 patients

t 00alapsi fy The @wpidﬂaﬁa@ﬁﬁﬁ e Sinpdé GG b)eay\bémprissl dnblyzing the

si mul taneously indicate the presence of AD pat hol Q%y

( Biroplarusgsa 69s spagonees (Y05 Foraxampley and svithegt §)ishing to be

ot YRR B S o S R B b2 TSP PR fyieht (TO) or
ﬁﬁ&ir@&ﬁé gyé[i%@.g-@l@e?natﬁg}'ly, 515&5ma§5%pg§t%&géter 5@&1& Sbeaqufp%)ed with an

(
bi'nary no each pati'ent can abel ed using a _
dirgditions gee-detentor OB filten of @ akamplepod witbgutivishing to be limiting such

i mpai rment and no AD pat hol o to "111" 1.ndi '

bORHURIE 29 omReD Teg it i &7 Hyadhrols s Wonf R Sl ogadrupote -
T ) 1O i &t ' b |
AR TION oF Bhe ghaGuAADET or Al S iqRieh, MGlmass spectrometer
4 cbuld ive boperadne Exhanttieepagg iaredbtéatidin wioda &MISY ot im MAe mode, where
nmetabolite array and the patiepts that showed th ..
b8ST2s é\éé? aﬁ%asntoowetsulfgatm&g?rsttﬂw@nganelétféa&nemﬁﬁe@ewlhmn
D340 Sl o RO} &orhe PR Rl plRARESIY SEard Ropmept ions.
( ard hen \vie ondreARapaicutlsaig\fragnredi Jare dutgitedAABe sy Pectrometer.
(n=20) vs. |ow ADAS score (n=1 i mpai.red cognition

2), .
oftueth arnmECanebe(Wﬂhe})fr%!enWért%@m EBHIT rrgRCTSH Alanatively,

E e =20): ; ' -t d .
pUF e TP bGP ihmadhold G Yhe ks SFEHMIPRINE TRt or o
11hroneieaptié eptenhait bynditect mgecfional ue criteria for AD
vs. non-AD pathology are listed in Table 10. Table 11
| ir661%71 e _124uRei R 4s5@¢ désoabed ABvMNH1R 6 R38O an one reference
PCT/ 007/ 000313 net "the p-value criteria for high
ABASp s nmrydeadirstirefareADAGnydooteainahtioMambe-dédentohtaitnobindividual.
the list of 344 netabolites tha}t met tEe .ﬁ-va%ue
cr TReePTe0t BTG WARIOPE AeErearesasp R mey TaHber iRgfigp second reference
c Q%E&'oﬁ&ﬁﬁa AP patlAPR AR cﬂinigﬁyhiﬁéﬂ@seﬁ%é?:d%ﬂﬁn@aﬂ d 1¥M¥&ference
neur opsychol ogl cal tests neasure cognhitive errors
r ehraplecbbtaingal fwinsa patiene ntithtdliaivallyremgnysed mont AlD gigmgaetia, a fourth
ability. Therefore, it would he reasonable to suggest .
birelfEsPkesanpis ekiaingd EeamiprHenaBiTRg §o eﬁlé'll%ﬂwgwtlg%mmem,
aro‘?aﬁfﬁlxﬁﬁﬁﬂaﬁo‘?l t;_.g%()?bi lity to conceive of, organize
and inrtra

e unfamliar sequences, the awareness of

one’ el f gnd envi ronnent. well as ry._and

"aeisle | adh eretho@REERbe ol s BRalRT PRt sgpolemay be
eXEhHSiNHILL TRYNe bk HRrd RAbAORBlabAIKS Atdrad: Bthy baistRcted from the
denentia; rather any condition that results in any

t yperateflitesr asxlisted ard dntatdrioed (avewsteymassnodoe/compepifaage molecular
deficit would show.a sjnmlar reductio it hi

bitBTRY e Lﬂ%‘ﬁﬁp‘lrée. 1altf‘ool@_tfazf]lal FRBTY AR oldg; W(f?%%_o an endogenous
| nelicyd i atralty E%sén@ fn thBpatielt. SERVRE tbI¥BRIoBEHoub Fedbalite that does
and was conprised of individuals of various ethnic and
geogvapyhiealthd diskaye ctatgscandredused as viza intergalagpetrahhetabolite.  For
heal th status, Therefore, there is sound reason t .
exEBEPIe 3 Wheus Wishingge bediEiPepie dBGTa] OIS fnighotite may be
9 1§QeRaLd18mRRAY A d:0 (PtdE Q2% 88:0Bvi0 B5ks shown in Table 18; this
Bﬁ@ﬁ%ﬂkg?@. F00224] A studgzt's T-test mggsﬁgggmf%

sel ect for netabolites which differ between the
clinically diagnosed AD patients and clinically

di agnosed non- AD patients in CSF sanples (p<0.05). 42
nmetabolites net this criteBson (shown in Table 13).
These netabolites differed statistically between the
two popul ati ons and therefore have potentia




di agnostic utility. The nmetabolites are described by

their accurate mass and anal ysis node, which together
wae@78ss85 ci ent to provide the putative nol ecub@r/CA2007/000313

formul as and chem cal characteristics (such as

patternpk songtied metrbatite/kasfametacelar forgutaupls )Cadl sM@dh and a structure

ne%abgli%g. [ 00225] An optinmal subset of 12

et APorTEed f rom t he 42 netabolites described above

was sel ected. These netabolites had the greatest

statistical difference between the two groups

(p<0.01). Metabolites were excluded if they were not

g_ﬁf gcf:leidgg G e RS RE tna 375 clinicarry o P
diagnosed BRIIRO]e1RRNgh Somprises masses
485. 5603 487, 6 2539 640. 2637,
730. 6493 7&5‘.‘2@%‘.’(62’@@%‘?}7‘%@585
13

PCT/ CA2007/ 0003 ﬁlthough these are the actual
nmasses, a person M 1ed inthe art of this t echnol ogy

woul d recogni ze that an +/- 5 ppmdifference uld i

i K168 e t h&/ssghtberatto &qm@?bqlmz%rr tptae @@ﬂ@x&%rpk@ﬁtabohte
p .

s ST L A LR 00, RO ot
S ddvelse s thiafethiiditc mbiker: t Asthe agamalgentie metabuditak abtomlly present in
i ndi vidual had a cognitive deficit. If the 12

biaB emRlss aprheas nopeppeaidp vaptsigni hieandy By @cdiscasstafes ghe sample-to-

o Ve BRol Rl R AT, QO BERR | Sonocec

patients, 1 was diagnosed w th non-AD denentia, 2

Wi[0G1 78D demeTtth@ coripslinds disted o Mable 13ehosenof protictddr interest in the
subjects did not have a cquitive i npai rment as
i abpveamethogyinelude merbolisatain scurate masses measwRd 1y olieys of, or

SIS 78 7. RSN R aplee.o

[ 0022672 1Bay 72013066, d) g9 S8ZSH, hitDh)t176.53€56) A ldecr&Esbliwthe ratio of a)
the 12 biomarkers for the two different clinica

gtobpto the éntstnalwwpnitiel metphphite3ndiRuendDdementip drithapsevere cognitive
denentia wi.,th significant nitjive inmpai,rment, AD
pAPPYHPEN Seéngtgg(hlft?si Ccagl%)te%cé)’gl@eﬁ icb?r\a}ceteriq%gablyr nment can

be described as: a. Bionmarker 207.0822 - increased b.

Bijooemker 2%9.8T4S/MS @E@cﬁﬁxﬂﬁ%@ shewnBinomgiteer1;3mbleéalkd formula
- decreased d. Biomarker 373.728 - decreased e.

Bi omar ker 432:HG30,P; andlor thgstrcture.  Gjitom@ e HACH-BP3H29
- decreased ¢. Biomarker 487.6482 1 decreased h.

Bi omar ker 562.46 - increased i. Bi o@H«@-OFT)-CSBAH33

increased j. Biomarker 640.2637 - ancreased .

k
Bi omar ker 730.6493 - increased 1. @H{@J@(O’}Q.—@QH#NHZ
-increased [00228] Based on these results,| a clear

di stinction was nmade between the CSF of )Hically

dia&nosed non- AD and AD patients. Therefore, such
f A TRds ar &) capdbiMS gpectiume i hpring in, figure 22; molecular formula

di stingui shicign RAEIEHRdrInd &Rf&ﬂ@”'éﬁﬁﬁf@ﬂﬁcﬂl‘b 4H29
CH-O-C(O)-C17H31
CH,-0-P(0)-0-C2H4-NH2
OH

37



WD 2007/ 098585 PCT/ CA2007/ 000313 basis of a denentia
di agnostic test in CSF as described in this
wa@p@iogssss on. It is expected that the findi ngper/€Aa2007/000313
rggﬁesent ative of the general denentia _popul ation.
[ 08478] Al t BbagM Mo spechuae aeshewvenbiged P amplsewar formula

was used in j tifigation and eqti t he

opti mal met abb 7T‘I§nge;i%ﬁldéfeﬁlﬁr#rg% reCSIéF'th @gdﬁ@-ﬁ,@d&14H29
of subsequently detecting the nol ec;&; i ICH

ot her MS-based pl atfornms, ELI SAs, A F{S)Q Q@)"??gHM
assays, etc can used to detect the C

2: | ndependent Method Confirmation ?%’@6 QE@'@QFM'NHZ
MEAHBE] i t esd) [20OBEMS Apcotiapy s Bhevwar ke figure gifh smplegplar formula
i ndependent TN tr ho ol

verify the |Cg?§7;§|6?§ ahgi}i%??' grs}e{rﬁ&(}gée bléﬁggf m‘éEhQﬂ‘éh‘Zf?
normal and clinically-diagnosed AD HE t

ei ght di agnostic netabolites di scov@ﬁe%f@g} ¢?é] l-Iiél‘\llrs

met hod. Eight representative clini Ly~ G @YNeSE _
sanpl e extracts and ei ght repr esentgﬂi\/? ?ﬁjo@gggﬁ?fg“ NH2
control sanple extracts were anal yzed by - M5 usi ng

an HP 1100 hi gh-performance liquid chro gr aphy
interfaced to an ABI Q Star mass spectroneter. [00232]
Aqueous fractions fromfive clinically-diagnosed AD

and five non- denented control sanple extracts were
ey@asht ed ehdeMSIMY spatrugaas ashdwnemofigsret 26; exholecular formula

100 uL of nethanol:water:form c aci 5:94 9:0 .

Frve L of { ReetBrbomaor i STams ek GribpEC BFG H6H33
HPLC (Agi |l ent Technol ogi es) (HP 110 i th asj |

3u, 100 x 2 mm col unm) for full scléh%dﬁf)cdu%

M5/ MS at a flowrate of 0.2 m/mn. 0 I

fromthe HPLC was anal yzed usi ng anC '%%QE'(;L%%%’NHz

spectroneter fitted with a Turboion spraypon (ESI)
source in negative node. The scan type i scan

R e MR R T .
par amot er o WA o a0 o SR B Bz G16H33
ﬁlgbulI ?ge?égjffegﬁs( ﬁIC§ G(S)Z) Tg%er ;JL&?IZ%@O()-%%bﬁ§1

CEF) “hes: "Bect ust ot ng botent 2l 2CHREPHEFPHCEHA-NH2

M5/ M5 node, scan type was product ion, ac [ ation

time was 1. 0000 seconds, scan range bet 50 and

1066 and gyu MS/ME pdtarukD adlisRowdNih B ©F; molecular formula
par anet ers g{)gg:tg% Bg;@y@ﬁf%&g%%

PCT/ CA2007/ 78; o re woiHp +SHTC

energy of (CE) of -50 V and collisien %}-gmggAD@ 16H33
nitrogen) of 5 psi. [00234] Six of UM.@J.@Q(D)-C19H31

net abol ite nasses previously discovered on'the FTVS

were verified on the ABI Q Star mas@l—s’,%.@.tp 1OFCZH4-NH2
met abolites with the accurate nasses of 723.5195 and
723.5197 were deternined to be the same nghppolite,

and the netabolite with accurate nass of 886. 55?2 S
ndPOS] ect ed) TAEPAMDrspectprm yassihownyiny figare 28 molecular formula

699. 5198, 723.5 A : 2, 589 3 :
éos. 568) W@é‘%@gﬁp f%“?i;qrﬁ@é?%“ﬁg‘?ni ﬁéjﬂrégﬁéﬁ-CWH%
[ 00235] The extracted ion chromat OQ%QE{(@'S«%@%

e

si x bi omarkers are showmn in Fi gure:

shows the ei ght non-denented contro | Cs, h

bottom panel of each shows the ei gh“tﬁZ'%'Pe@(j'b'&zH‘l'NHz
clinically-diagnosed AD EICs. The sensitiyvy H; of the

Q star is superior to the FTM5, resultin a

greater magnitude in intensBty difference



bet ween t he non-denented control subjects and

clinically diagnosed AD popul ation for the selected
whoammpdses s. Figure 5 shows the average raw i NPENEALONT/000313

of the six biomarkers of the eight non-denented

control and eight clinically-diagnosed AD sanpl es as

detected on the FTM5 and Q Star. [00236] B. CSF

Bi &ﬁgbgers gsog§7 The netabolites and their

assocrati onSPRFEh {yhe clinical variables described in

this invention are further confirnmed using an

I peEBendent INP&nSMOEEnBOEIEN THBE fidbent RRRAGSE M isMBovided a

sanpl e extracts from each variabl e group are

r &eginall {or eqvabmptingCtheselicpeygof arthespyl 6B otreating dementia in a patient,

hi\%—gerfpr mance |iquid chromat ography, or equival ent

i iYEPYHEEd to an ABI Q Star, or equival ent nass

spectroneter . to obt fili mass and intensity infornmation

for thé) oRfanEEsagpls Hemisernatigitiet abol i t es t hat

differ in intensity between the clinical variables

under ibhveealyzigasaidsampledapibéain quaitiyiog dete Br ovs damiopmthan one

of the Pribrrﬁey I\/%ﬁabolite Bi omar kers [ 00238]

Char acP&H9MN T8 Rt can be used for structure

el uci dation of nmetabolijfes . include accurate nass d

mol ec ulChFOMPATHE saldo%@@v’%?w%w, Corarsmnritnﬁ,dag?cqbasna%@ﬁom one or

propert]j / M5 or MBn spectra.
These a%qgfhagr%e?%g%géﬁac Iérap@t heMs/ M5 spectrum can

be used.as. fingerprints of articul.ar nmetaboli.te and.

are un Y Uanesat gty p it e os MERDISH F bGPy S Tmproving the
i dent i eRksie@btat TR paithar metabolite regardl ess of

whet her the conplete structure has been determn ned.
[00239] A. Serum Bi omarkers - Structural El ucidation

[ 00P40] 1. Opticpalbnefterthe stepof apabyzimet(step bl a casintfar erchgf the one

the netabolites of. interest .were subjected . to reyerse
BT BaRE SR ARt BHET R AR Gl R B ifined. n
desis FAsRedch FutiB 6254 Enordhi¥ than baPRtabdlife hiiiger td e internal control
resulting retention tines and detected masses for

e achatelitd theogesposding datapbabetl fiom ereok erose thamene reference sample is
retentiqn ti f%;%# sté of the biomarkers is

aSPRBRICHR BY e g s1igaqy, PELC HFIUY- t hese HPLC

conditions. [002411 2. Extraction conditions. The

Conlishl ONS  afhe Xy FCAraRRi |$@pm)9ﬂdﬂ&)mﬁrﬁ§ Iagm[&,ﬁngbmampm by
the chem cal properties o he Dbi orrarkers. AT el ght
méigaldotlirvmstoigraphi enass epentmoffetry LX) @ dernatively may comprise

ionized in negatjv d 3.in APCl gnd 5 in ESI),
W 8% TS by Gatig e hep e R eind SR A g s spectrometry
aGiHlh Shd Ry isszg{'}ighﬁmfghgﬁtrﬂ?éiﬁy ic acid or phosphate.

Any noi ety capa of I'osing a hydrogen atom can be

detected in negative ionization node. Three of the

mgoGIs3 i t e ByrtkeresmidreeapgXtitiaoteant any switabie @ogsaef therapy that may
ethyl acetate fractiqgn | asmal ogen net abolites

" bEose G TERDR P ob ATBERE0 S OF SitsPASAL DoV lted, When
a . . Q .
o o P A Fnprovineor
buegmding thettialth ttategf theghatiedtivdll betrebairéd dn (@ihg soralpargemof skill in
nmet abolite) is non-polar under Citgi ¢ conditjons. _Four .
ofthg %Wﬁﬂldab&cﬂap%lé@f 8¢ Phether R fierapy 13 effeqtiyg for treating the
”%te%ﬁﬂehts&g& did not extract into the organic

fraction, but rather remained in the aqueous

met hanol / ammoni um hydr oxi de fraction, indicating that

these netabolites are very polar. [00242] 3. MS/ M5
spectra. The six serumnetabolites identified as

having the best diagnostic ability were subject to

M5/ MS fragnmentation using collision induced

di ssociation (CID). The stngcture of a given nol ecul e

will dictate a specific



fragnmentation pattern under defined conditions that is
specific for that nolecule (equivalent to a person's

wo povgeogses nt) . Even slight changes to the nol eeOl/€A007/000313
structure can result in a different fragnentation

pHI&th. | nlmgimatisistag dpscabediithigone arimeye thanione reference sample
Le h
dt}%y@g any 1ﬁbf’e d'e%o gé\ %%nl?]%]sf%r %(QI%BE %Lﬁ}[‘g@;@ﬁ gés%ﬂlé% be limiting

ofn aalyrmblﬁféﬂltﬁe reﬁ’é}éncfe%ﬁmgl%ﬁﬁi}alﬁd Dplusle6safiphsiobtdined from from
hi gh-t hroughput 54 WD 2007/°098585 PCT/ CA2007/ 000313
quamiemamtf: soteeledivdualeth @hqulgwf[ sampffs@] olftamed from clinically

) es 6 thro 1ls
é@gﬁ’ SN bl e e pd Pty DR siRptegbigiped from
Pepdu et Qﬁ)ank’/sl)ﬁlﬁﬁﬁﬁon thEQB2 %ﬁre?ﬁ@aﬁ%ﬁ%ﬁe Ezﬁﬁﬁlb ﬁbﬂlghe patlent is
from each parent mass Wwere then used
c phrtighlatly upefulans the vhoatiml insnetabolitea otill diientHeespedifig mstﬂw patlent
ions for the netabolites specific to the ADAS—cog

S as own i.n t t abl es eac nar er abl e

TERIEST 175 TRREMmOIF ahdiGe [P blsar pe a1 s casc,
f frRG¥BIBE ﬁbt&nam{eanét%dmgmmeﬁmm bd seledied frofeHe hichiboMes listed
for each netabolite, which can be used to gain

sim Tadtles ket 7; orsi aghrthsnagion theresdcr exanipbe: tlegaboNs/mvBkevawith accurate

RS ol L A8 LR M A B R BT830 37,

Cgbd kpony 1985 B§97 angh 9.‘945' g9 B3B8 EREE. 9?82 ( Qﬁ}ernatlvely, the
settlngs of -50" vo [ 00244]’ Based on the

h&gahehteahardmrs ynmytbelseieaadj fromssaasholitdseM PetodNI4 with accurate masses

ggrgllégrﬁ@& 321?12 %(Iug grﬁ%q% a2t S_dC 1ngl“a%i:e ¢ efc'orréggrgplg metabohtes with

p e
NE?%%HQ(Y{%M&S Fxg!&ég r{nf i(:))?frtm a(ga%}‘?%?antlgﬂ ghlitupgg@ {8, 701.53591,
Spee.5R02n, 703.5P62 ARG 2029, 320562 1 ( HICiH 46, e77n9ét8f28@|and 775.55156.
masses of 541. 3432, 569.3687, 803.568) wer .
dé{{@@bﬁlﬁ@dl\’ioé g4 C?EQI‘BEW ugegly S‘N@’Fa“oaﬁo‘)btamed between the
opP [ S

%&oﬁ?éssangéﬁeﬁﬁ&-%l Rlrdt mHABbIiteS LA A AESHIREENIG be, for
a@ﬁaﬁlplerh@ktaﬁaﬁtkmm as aes@ﬂmmnmabla igure 15. [00245] The
3 nmetabolites speC|f|c to AD pathology, with accurate
neutral masses of 751.5555, 699.5198, and 723. 5195,
WEP@ 88hal yz ddiesamily il themsfigrennie saTeplknay: deh h gererospinal fluid
a CI / o
ISP o EEL B, S ESOP, ol SR pakr ol

Patleered fioBT the atdfabtites liolel teT4tAE k& for acembination thereof; for example,
figures 16-18. The nol ecul ar f ormul ae were determ ned
t andsebobtrmgNOrIate amsesmedsrred inRaltens por eystantially equivalent to,

000 e B E B P RO TRELEY PR 87 892, se2.46,

pabehshogyohase Besaoassi2ayed. structures having an
et hanol am ne plasmal ogen backbone. [00246] For the

751. 5555 netabolite éC43H78NO7P) and_due to negatiyve
| 6AORAH i on  Theridentificdsnetahoditasreapie readilymeasiad sydemisaldy. This

et p g sk ety Tl M AR 0 AD and

( W%eﬁﬂo?&glca‘i’\&@@rdﬁﬁdﬁy f@@reﬁ&hé riph¥al systems. The ab111ty to measure
750([ M H - 259% , 482( 109, 464(1209 . 446(5% , 329 ﬁ
30@u(oﬂe@@§erat125@r9®2% witlgg q@%od sapl¢ 89pf Sqrh%am wglue in the

PERDS oo DR  WiR: REP 96! 831888 fe sthanolgrye plasmalogen

f ARG AR ted Qﬂt}@t r@'ée?lt 3%naonl Bkdesrel 4 a@lﬁﬁibtocheﬁﬁ:aﬂuﬁrker of AD
to |l oss of sn- 2 acyl group (rriz 464) as a ketone, |oss

of the sn-1 vinyl ether side chain (nfz 482) though
smal |, and the fragnent ion due to phosphoethanol am ne
(mz 140) indicated the ngbabolite to be a plasnenyl
phosphat i dyl et hanol am ne-type nol ecule with



arachidonic acid at the sn-2 position. Based on these

results, the structure of the 751.5555 netabolite was
W(H:IZ(IBGJOQBBEd as PCT/CA2007/000313

1- (Z) - oct adecenyl - 2- arachi doyl -sn-gly

spgh@@sh desHAmanelRTUN SPadifss cament deesmot ﬁl%gw Parkinson’s discasc,

SR 30 P D b, PRI, ko
nﬁia@xﬁbﬂo@én notapelias to3RDTHNRARs tharatit leatls MASErH LoWd BD) readily

and CA1H74NO7P (neutral mass 723.5195) were found to
c oreagired longitydingllydhrpgghan 8% lijetiragef 4ntiadividupldp gesessitherisk or for

' / fra and.f.ra tion
e LTk ER oL VB iRl AR s cBEperfr ST ERALR
rret abolite. [00248] For the 699.5198 netabolite, the
§Rt M5 niTRe a&uf Qflveneisn Q8 phohddes ( hilvh- thwughpuqahﬁmods for
5130 for H73NO7P) The rel ative intensi tyr
t HéferWaL@agﬂqsm,@ﬁ@D@g@gﬁ@g{mh@orf -AD dgmentia states. The method may

(TS e iR 4 B s PR S deon T, &gl this may be

Bas@thpiRhddSp e (%Tx%?tﬂl byt dDeRclidSoSthe Uedidbodites may be performed
S|mlar|tytot 51.5555 netabolite, the structure

ofisingene 69 Qamasmtmttﬁirmsemmh@mmomﬂmmed chemnipal assays (UV, or

. psE R ARG se sy iR P SsAbEE Gas (BLISAS), chip-

nFE&GOAddt golrﬁ‘lgt%sé"aﬂa Qrea{g@omfér HE@&H ra%ﬁi H@éctloﬂzz?ss@'szﬂead-based
d. 722.5130 for C41H73NO/P). The relative

i ntldamacyi dxftectth)a meﬁb&@dmsncw\ehamndaswyeabr @she& cohd:mwat react1on
722 -, 12%, 482 (1%, 436 (15%, /2

(1@@% iyt (Bh, 2pmepepqiinresonaice( m%mg D298 gy mission
e, 5 TS b 1) B e
Sir¢ohatce (WMR ) atidreariond nfaSSpenmbrakiof-based sysimnst ructure

of the 723.5195 netabolite was proposed as 1-

" i éﬂ%e? P AnBE AR BR ey o el Sigdet P aftee metabolitesin
desgg @gﬁ%ﬁta (tle&ﬁ %\ﬂl%l%éelmongéfs Efdrfab O reference population

|ve|n orma out ameta |te However

n U@drﬁéz[d tﬁ&gﬂ@ild:tﬁ)nr(ﬂ‘&me&mﬁ&le péINMR)laSQ‘a]D oasst §1hls| dan be camed outin
solving and confirmng the structures of th

lnres% Wags . Ope WRIKFS togise Rpsedictioachgnriado ﬁkaémfyyb? teat aple, as
P BB by BT3B R et GRS Bl 0.

ar greRRYLO apFdacnwhbiid WhilkGnagénddiglyr tthahssan nidthicel, as long as the
wi hdow corresponding to the nmetabolites of interest

cointensitiss ofthe metabplites gould hemeasitsiin Agothenmethed could simply be based

:\FQ%F l%gd e&ﬁ%‘éﬁ{%%f%? %K&}Eﬁonsf,‘;té&ssg gﬁfﬁ‘géa%fer and determining

'\/Ubvhk:ﬂalelea P@{Ei)d m@mag%om el tHeRrRElo]@vbichupdll @kt disate their
for exanple spectral data are recorded on Bruker

Av Afiteat8 0A letnateyst anbwisheut mmmg tobpdigrating:in apy siaaner, a preferred

after, the chr 0 hi c separg tion and rificatio

of merhodnS: SR QLR tisPoet e pragpene e dqtfine the molar
no Sor@eﬁtfrﬁfo%mhé 8e %et?&)h‘ﬁ% lih tIﬁ:Sno% denMR dtReh Rl eﬁlld%D population.
li het eronucl ear nmulti pl e quantum correl ati on

( mebsolatedhﬂedtcéd ooneehteaionmolild tberebdadm@mn@rfpel‘\& pesifivity. Ina

(HVBC) .are. us dfor tructure.el ucidati

bi SHRIFUeieting By soplgmepsai it e perlire Jauds fi‘ #RombBolites, or
st Fé’rﬁ&%ﬁ%ns‘iﬁ'ﬂ{eqﬁét%dlﬁés' werelbefow £t @RcddtidBon, there would be an
extraction conditions, M/ Ms fragnents) for the 12

CShsseinted qirptabilitn thee tise mdevidial ey pasitee fon ADheThasfore, the optimal
manner as detail ed above. Exanple 4: Characterization
of Ethanol am ne Phospholipids in Serum
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[ 00254] Based on the fact that the netabolite markers

specific to AD pathol ogy have an et hanol am ne
w@basnpdssgen backbone, it was further investi getEdA2007/000313

whet her other serum pl asmal ogens coul d be indicative

of diagnostihtest comlkcompaise 2 snethod o Measuimgdheinionaities of the metabolites

E ﬁ%%ﬁﬂﬁ%ﬁlg%ﬁlé no@ﬁrh;{g} ‘%%ﬁ}g{[ﬁ% gltéjassitg g/gl%e%%dsoutputting a predicted
SPREbALIMLHT avilt £DtaQvelllL IS ingdivalth(i MG AppkifiRL). ONS

and experinments 1nvol ving chromat ography, an Agilent
1100 HPLC sg_st emwas used in conbination with an

ABIIPBH Bi odhe methods gmidgntiied bipgrarkers of the pessent invapfion, based on
ﬁg‘léllaﬁfq%ﬂlezco Le?%p%ﬁgﬁés %ﬁf} gaﬁlé{l% 3&% §/h56r%6?{§??1|{1c:§| 1 gi\é@r? 1999 for an

| e d&dedfg 1180RAL I &5 ddRRIphRnPBA%EsAyS Fbaé&;ll_@ 8er d/etqcting specific

i sopropanol “hexane: H20) at "a flow rate o mn
f oretabotitss db relatively simplofhnd SostreffeTiies pal assay. whke Feshiseapinimally

to 35C. The.s le i.njectian vol une 10L. .Or i )

C rOaNE s R SO Eof FodrT e Ry e nt BF A DI al0% Y AhRtation of
eYRPAEAbE thtb @ IV 8Say BOHFADN HvitRI8RedaSinRAcHR stry laboratory
resi due was reconstituted in 100L of 55:40:5

i hagdmapaisodoniresraially H2depsablaisndoeffestiver Fughérmjoee tthometl®d of the

I O T 200 PPOSAS (00288 T0s BT et he

hﬁgglizer) source operating in negative node. Val ues

of major instrument paraneters were DP, -60; FP

-265; DP2, -15; GSl1, 75; GS2, 15; CUR, 30; NC, -3;

TEN194D0C, TSe areserngentiGOwill3@Fanther ilWstratedin she folowingexamples.

1 sec. [00257] The three classes of ethanol am ne

phosphol j pi. ds. .are descrli bed as_di ac al so referred
“xgmpie by ldentigea of Laftere ALY EXDIESSE 3 8d to

herein as plasmanyl) or al kenyl -acyl (also referred

t eodienei N apHiEbRhlalRlexplegSdRIRMbliteMRére Rithti B&Bih €linically diagnosed

structures of ethanolam ne phospholipids are shown in

Fiadumwith26d wathoutcigiifidant dvgnisiva irdpaitmenddlinigally diagrosed mom-AD and

used herein. Tahle 18 shows a list of plasnmanyl and

pFQﬁﬁ@ﬁypmgFH f-ami ne phosphol i pi ds (Ms- M24) t hat

are presently identified and are of particul ar

! E{)@l@@?t - |ORRAASalripBdT BSt tgéAbe?seﬁﬂ%Ya%ﬁdsH@&s‘d&}adescribed, samples

informati on pertaining to selected nefabolites

d eteze dlatdined fromrrepreseTitative popwaticas of hdnidenentesl heakthy individuals and

retentiaqn tine, NS, fr ntation.patterns, . and

ot s beligobe 86 oL A LU an il de bl ptkersof
c : [
OB NE R AR AL st gl om
dgragiénts oealcdlbr diagnosed ith gralrableeA PH@3 phtadnitspwdh Isignifsianigeognitive
a_ conbination of the parent. ion mass and h% fr ggment )
néEBaiFneRth 42 piheRq cognitéye IHRITTERY siprym sgmpish fepm 30 patients with

PositiLeN. l e SinpH r [ IHhe ted
P BARIRL B Tl AP IR ol menc
dichheslentSaalpl fiiagnosirs @bupbvete fmni b divend popohtidbof individuals,
denmentia states was established. [00260

1LIE W : Hi gh . :
t ARSAgh U ege cthnisityh g eisitsycotpatione prd ARIYIRS RIUNg pARgpmentia-
iop tra spegt T r : 005 | iti
Rl TR DO SRy G40 O Rnf Bl ot
Sanphemeaso i RaeRd way alss tisaged tuihg e Allfiteanedd Disease Assessment
standard (5 g/ nL of (24-13C)- Cholic Acid in nethanol)
t ScalpddDADHSAEHvEsHRSt-f ract i on of each sanple. 100 ul
sanple was injected by flowinjection analysis (FIA),
and noni tored under negative APCI node. The nethod
was based on nmultiple reaction nonitoring (MRM scan
node of one parent/daughter transition for each
netabolite and one internald2standard. Each transition




was scanned for 70 ns for a total cycle tine of 2.475
sec. The isocratic 10% EtQAc in MeOH el ution was

W(pe(mhmpmsj with a flowrate at 360 |/mn for |PCTICATI02/000313

é f paraneters were set as follows: CUR 10.0,
019 NC Eor the ARENF djagnosticassay describgh sam;ﬂ& WiBe obtained from a

or i 2Rt s el TR By PinsB &1} BFR g00 Gand non-AD
- In2fiefts Wit demed@a. THebiocheMicalRarkeAGf A%scnﬂeﬁ in fhisIH¥etion were

33 illustrates a representative standard curve for
t Hiesivaframdhe anal ysisH 6CI6sapipes fBorg ehinicaltyedlagnpsetl ADtgatignts with

o SRR adFEESEPATRES e o GicallhePirtesd s AP Taghi e th dementa

Acid). Exanple 6: Effect of Aging and Severity of

Dgoerdsja on €8 ih 68 Srodps %El'?:% AN 1

Phosphol i pi ds [%0261 T%r f) fect of aéY nsgep 1%1 agg{l/grfmdmduals

off aREERR i Age, cthnieiby rWdlgxt,ed)cscupdtlonehmhldrsbhnmnlgevarymg non- dementla-

p Ids. in 52 s jects. aged 40-95 wth various

P 4RIy Shche A Rl e S Hwapoimhislleptontc die metabolites

dabatafied twithis uy %seﬁﬁﬂ@ﬁrﬁ leb and® PRl l

[00262] The effect of age ggs eval uategm§§?ﬁ§a%%§h§zgphmnwn
ageate SparateddBtonobir end sompolataxtrasts Gaowghgohichtien sidatgesous mixing

\M? id not suffer fromdenentia. Subjects were

di Vo™ Xﬁ’f% one of five subgroups based upon their

decade of life (30's, 40's, 50's, 60's, and >70). The

400863 0NOT th AR SRS AR, S5

g?oup gue to thep | ow |%§i den%e Agﬁﬁﬁﬂﬁ%ug?%ﬁ{a?ﬁ%gnecmdfrom

adéo imheidnals ébi)blumetﬂlyodlagmsmﬁbt 30 sBeicalbbdiggrib8dd M&1-8D, and 31

red t he hj th hput net hod descri bed
i HOB%‘SPPSP éle Iwgeg?lsg@r@ é%%?gt&ctﬂérﬁé‘ﬁtqa’éyﬁl@gé%edy\D and 5
e

o A TR - AR 1R Bl et By St B0 LRSEFTMS and
( MvBEatien28) ¢ith2b GSI stibinesplerupresnid sheghiad r@ﬁ@fdlowl (AIPCI) in both
SDAT. .( ADAS- co 6- 70 MMSE 0-26); 20 post- nortem
CBHWIV BeSATVaMPdon Daaple %V@%W@@rﬁllmmtmﬂwmmsslx fold in

tl?a(leFOW g/v %&%Hﬁlgn lkyﬂié ) 1?%@0%](0 gror éve[lgm%@lon modes, or

ubgr oups base upon e
Cugmeﬂ]laﬂdl(yl Wev/Mpfokmiy actd 80150 A%%ﬁp@ﬁuﬁ@ neatién 1418des For APCI,
| ow cognitive inpairnment); 20- = noder at e;
s SYBPISEXIraQiD eedrg@ly injssish Mtl@outem@neg afll mabacsomﬁpwﬁmned ona

N S A EACEEN N—
agguippddatvirtl adEOT"Ba&evdl)ﬂ sHEEIGEN SupehdoRBudRGaRMRK kgr Daltonics,
acid (DHA, Free 22:6, M25) in both nales and females

w&ll@,’;c@mﬂﬁ)c%ﬁnﬂys wererdirgefsniepted h%ngﬂemsprﬁﬂwﬁgatmr(&&) and/or

% (TR 00, R L HE e e e PRV EiiecfiRt Tt were
hZéd 651% B5¥and M Rix G3eridSicth 4hnfie E&&%m§ Ii’%@let(—?f&ard tuning

Ies 20 for males; Tables 22-23 for femal es

Th@s endj thecadrendicoricotroriae horimone drmghest, 4-ﬂﬂelme1ddn1y)nb’the amstrument
59 WO 2007/,098585, PCT/ CA2007/ 00031 rel at ed
dy%‘}dbﬁh%fisl%eﬁe Ypegd (ﬁ)%o (RiZE dohigtessitopy brapdbandascumulpfips over the
ogneerradid f 61 € p ey ciyg
of derrengl a |nm\§)§}WI%ﬁ%eﬁgﬂéﬁ 1%) r{ﬁ OO &%Tkﬁ} ﬁﬁ%aecturers
mecemmendaticaah esixturb of ﬂ'Ej abbvmxermifonai stahdardmwad bsed to internally
ntia ,sub S e nificantly reduced

S B SRRt o e Shc e P R G e nageof 100-1000
faaml es, free DHA (M25) was significantly decreased
only in severely denented subjects. In fenmales, a
denentia effect was observed for three EtnPls
(16:0/18:2 (M6),18:0/18:2 (M 1), and 16:0/20:4 (M
17)) in that both 18:2-containing EtnPls were
significantly | ower 43



in severely denented subjects versus either |ow or
noderately denented females, and 16:0/20:4 (ML7) was
wo onwe9sses t he severe group versus the | ow gr oupCt/€ae007/000313

T@@W 24- 261) ln mal es, a denentia effect was

0 Bd f or (ppIAL Shpsppassirsanplysey copmmsisingl@mbinationsof extracts and
fr, % t he noderate group

velrglglas &w@ﬁééggh%&%ﬁggrﬁeﬁc$ﬁaénqg'evere group versus

t he nodequoeas Bxwap and 16:0/22:6 (M 19) was reduced in

the severe group versus the |ow group (see Tables

27-29). Thesk Ppgisiye ES! (analysiamodeAd@1)t he progressive

coghitive d r.at i n AD ts slightly
di fferent| yejl E\fetg%twe liil\%[r@%a)pé%s mg?‘bt)]é)g;] Brain white
mat t er @@ahidiBxgraf i marily 18:1- and 18:2-contai ni ng

EtnPls wth low levels of 20:4-containing and
22: 6-cont ai M- HQSIEVﬁEBIs(anMSSme@?.@M matter contains

significantl r vels.of 20:4-containing and
22: 6-cont ai n4lyﬁp % F]’:résle(fréabjsmm?qz? %QZ) 4l es, increasing
derenti a apme@bmlv@A@t:fl%talyQ@%déh'zb?) (18:2) and gray
(20:4) matter |EtnPls equally, whereas in males

pr edom nant |6y Nggatyve(22CHpnatpdit mod&E1204)s appear to be
affected to a greater extent. [00268] Post-nortem

e fFhed ° M8 SraleeennaBals Bkt L pinsgr least-squares
My E@r@@iorﬂmél Riask AP0 LS @&e‘é@lﬁﬁa@h S&ch leﬁgl?%temﬁ%{ﬁdard mass

gray and white matter EtnPls were signl
demléb@eajmaﬁs quees 0f /b ptpem congrafddrwitlditAMReoetiod] imes.t Usiag XMASS

ROp VRGP BT a8 5 e Bifes phbmepioerd o reguird and
Therodall &l t%@l ﬁ)@% ‘f‘dsa?.%‘(rﬁn tfaﬁsfﬁﬁﬂt?ﬁé 3’9:1 ;3 Q0L Bl to Fourier

rati o bet ween | evel s eac m ne

ph@smuhlqmlddmagmtddelcﬁldﬁlahanﬁ Riedfdas( bfdbjra A sdatlenBAllysis were
of _ the et hanol am ne phosphol |£| d levels in this

nafﬁﬁ%fl Eq TR aieal e T O BPo U SpBFEe Tsfand absolute intensity of

b éc A e%@gnﬂ?%éﬁ%ﬁ%éé@ OEL%%O%?/ Z Ev%get h e ygF(F 311 order to compare

prad emhmarizaddta saog cﬁﬁfe@ﬁdodﬂ@ﬁomﬂbd@m@ blakifed, AllMetected mass
SI ificantly over djisease 60 WO 2007/098585

D9PDEUsd  their sereespording nexsisl magses aishininztesiragen adduct

: Wg@{)lﬁ 81% §3Fgérferé{%%\§)7q%ﬂeﬁﬂ%oﬂﬁ ts(%/s hs%glt% & IH%BS]P@ AFAYas then

s upprdusing ® ID0ORTAAEH TS seibdlars (F]féh(biﬁér%ﬁ’rfe Dlm@nésnn@/saskatoon
The g}&nder bias was with respect to an age-rel ated

d&&s &a8eda) nI'= dat Fomanultiple flenweieringgtatedwindrthis camboed file was

t asured (see Tabl es 33 fo I
oo US4 SRR EE 4 8y 3R Jhe Woraiiel Gef Riique mass was
r estelbined,OrepRSert@Y ahé tyyaxed., WRGATLE \fepréééﬁél th8BPLragdF Q11 of the
al so observed (see Tabl es 36-38 for nal es; Table%

3detgated ancurasermhissy that wera gtdtisticoty detpratinel to gqequa'asilldnt chmmdermg

A T 6 B h S
appm! b pelsb Bkifled t Mart Wll RSV hiHeR avelal g@h{ &@%aﬁ/ include

denentia effect. The EtnPls to MOL ratios o
EUWP'I'IéU&(] 1Esgs st fiall Wikhis /- STHm0siBis 2¢dgd mass. A column was created

7 16: 0/ 22: 6( ML 8: 1(M0), 18: 0/
18787 R s B ik i abzcd TepaEyy mbaheos axis. The
Shﬂéﬂsfty G8NtAch mA¥efouhd ih ré‘e:ichc' %Y@Heemés gﬁ:@ﬁﬁt@% LR lfﬂled into its
relative to the low group while six o eelg
sTegrdsentetaye ¥,y coadionte. Cmrﬂimetes&raedléngrconmmraﬁ lirsensitg Vﬁl()e were left
the noderate group Exanple 7: The Grey and Wite
Matter Score Distribution [00273] A white and gray
matter specific EtnPl scoring system was devel oped
wher eby each EtnPl in each4dubject was normalized to
their respective gender-specific cognitively normnal
mean, | og2 transformed and nean centered. Each
subject's white



matter score was taken as the | owest such val ue of
pl asnenyl 16:0/18:1 (M5),16:0/18:2 (M 16), 18:0/18:1

w@ be0Op9ssand 18: 0/ 18: 2 (M21) EtnPls, and their BCBZA2007/000313

matter score as the _|owest of plasnenyl 16:0/20:4
( Menk. Orlcs lmt@zmey,(thm%ta wew: forthey procespe)visugherdpad oytorpreged, and
t %/Qtla tatiye % m1? 1({egp g €s Vdrﬁrggsesrsétte ﬁ?cétofrf]t},‘%%pgc‘fr%r“?e% fhey g&lkg;gcked to

Were” decr
abbialr th%trﬁzgsgSm@ﬁnt@rﬂlt@'_dfgﬂlrlﬁetawllt@d?&’etédf@i Th&e ldepetdm iall of the
post-nortem confirmed AD closely matched | evels in
smﬂéﬁsewrajﬁmnn@ee%tmre@t@ onpfdatgolils psesasple( Tl daga from all 136
44- 4 Cross- i,onal ,white and gray.mtte . .
HaPRepat v aeio Gn) e €GP BROTRL bffapolye amay in
dmEdhdash $anBAS IsYerTBRNRE b3 a d6IRIM dna emmﬁmetwmltdls tdpresented
the popul ation neans (Tables 46-47). The effect of
abg a singtetrewwin the celhebripspgnding tb eigivsn mee@)oma@t)mombmatlon the

g%%?g %?ﬂtegg? qﬁﬁ}"%ﬁgﬁhgtgs)gp‘lpngg ISpi.iig % ﬂ}gle 3§ epresented in

PRife et%ﬁntm'rtlaatmtttsersh&wﬁt 98§fe%@e§%%ha§1|oﬁp§%fa§hmples were
early risk factor WO 2007/ 098585

Pagte@Ai260 7T RO EDrodureSushititivebe-combiriedhal | GAF samiplesin a two-
not account for baseline variability anong subjects.
| Hapsnsyngl meBhefite ddhal trajectories of these scores
may be nore accurate at detecting early risk of AD in
L se healskhym BloRadgrent ed subjects. [00275]
sed n these scores, rrsk prediction can be
perfornmed on both nmale and fenale subjects (Tables
490(52@})] wher & atuderit2soT{tesy avaseusethdo selestufor snétabolites which differed

Sl Geeog S ine AL PSR RGO sergR Blebpotics
@ﬁ:?sdthaﬁ"?k@%W&éc&féfde&ﬁfs@ﬁﬁiidéﬁt a subject's white

gray matter score Is evaluated. If the subject
tests normal on both scores, the subject is deened to
b&0GRO1] ow r isslk- Cllnitcalhaitsg]bp@bAD pawtts(npass) V[Sllvm -damantesl controls

iorﬁ‘? gﬁe& g%[cgﬁ}pﬁégb%aﬁég%}f%f Ii‘tlgts‘lg‘ﬂ n(g?e %%g? i) positive

on both scores, the subject is deened to be at high

ri 5%20 anpl© 8. cEhitast dﬁ%n@%m'ﬁhtlg@t‘éeﬂtﬁ % ApafibiAt cognitive
Pat hol ogy on Serum EtnPl s Levels in nbi ned mal e and

f emphiementlned)svy Q02 deherthe caitfcés:(n=c3ﬂ) déf hisrroingparison yielded 292

severit vvasETng% eﬁm ned using 324 subjects (176

f dpRtpholites{ge Lf) Jaged 56 to 95, conprised of 68

cognitively confirmed non-denented subjects (MVBE >

28hoaRg 256 SUbj eghRaltHulagRsded A @ﬁt%dwtﬂh tahsi@ficant cognitive
(iDAS—iog 6- 70, A a?;“ gﬁk.geThe e ect of AD QXQ gn”
patbeilnagyt (wai2)de! toﬂammﬂﬁdhagtmsa@n@eADrpagamtp Nvetb a s1gn1ﬁcant cognitive

coIIected fro post-norte i rmed.

COMPREMCRY (BT & éll%%aesa@yle@eéﬁgi IO l(er waghesgeeiTable 3).
into one of four denmentia severity cohorts based upon
e:ﬂ)@? theirag Mvﬁn%fl&edl[iﬁlog&i Algjolﬂiﬁ'eﬁﬂsvﬁitﬁ HHifBdnk cognitive
or t r ADAS- cog scoreée - = low cognitive

i imphirment (n=22)-\39 chnrmﬂedageqsed@rl}'pat:en@eweh@]t Slg:n(ﬁ}:zfﬂ?qogmtlve
:I\L/gg]gp%%reatmn%a%ﬂls%%)_né:gﬁzigéré}%éljdeé 5/1/1 g)etab%?feglmlar ers & ?zlble 4).
(ML9), 18:0/18: 1(M0), 18: 0/ 18: 2( M1), 18: 0/ 20: 4( M22), 18:
0/18@3 45 % ( NQ@S E@Hl&dﬂ f(fl%OQé@Q&@ﬂ@(ﬁﬁféﬁtsC (n280vy Dldﬁrdemented
Free 2 ); and “phosphati dyl et hanol am ne (Pt dEt
16001rdi8 (ﬂ=11m1tﬁlswomﬁvaﬁ$0mmlﬁe®\&%md@b@rtm metkersdpee Eabhd).
group (Figure 34). Al eight EtnPls in all denentia
subgroups were observed to be significantly reduced
relative to cognitive controls (24 pair-w se

conparisons, t-test p- values 2.6e-2 to 2.0e-10,

medi an = 3.9e-5). Free DHA46M25) was significantly
decreased in both noderately and severely denented

subj ects (p<0.05). All eight EtnPls were also
S|gn|f|cantly decreased |n post nortem confirmed SDAT



62 WD 2007/098585 PCT/ CA2007/ 000313 D16:0/18:0 (ML)

| evel s, a non-pl asnal ogen phoshophol i pid remi ned
wonaiassesl across the different dementia cohoPCEHCA2007/000313

Exanple 9. Population D stributions as a Function of

DEHRRE] a Sevért Eynicalbpdisgnoseb AR paticsts vathonid cegmitiyeympairment
to I t : : [ - .
the F‘)‘ts?? §so Hé@‘é‘%%&%%&% ’1%2?2()‘2%% @%%ﬂ@%&%ﬁeﬁ 2'5" @*@gg?mes (see

(Tablk®y 38, 41) and was wused for all subsequent
popul ati on distributions and conparisons. A sunmary of
t he keﬁ conparisons using this ratio are listed in

2.

THK287 THs- Patients widlssignBpant segmyve impaiawest (fed2)and patients
used to. ate. a .popul atjon ,kis r r 0 .

o T UL FRp 2 BRI ChY a3l £ B Bl E OGN Chbraboties
cytab¥ 7). val ue was sel ected based upon the findings of
Bennett et al [35], (i.e. -30% of the CN group being
detected as AD £Fi ure 35, dotted line). Using this .
c(R0268Y |  63%ablenie] shew Biochamical surkenplass coNcaRERtions or amounts in

S Bh et e OB C BB G0 AR REE t neblons and terore
t R@&epdbmial URighesBa Sty far tdeati RN\ eacH oS thel distbsa@hpoilations. The

A(3 pathology in AD, the results of four prospective
pitatwbogye desottiedy Beir 3c87E mass @nd eontysinapdeowhich together are

%Fn %g}pﬁ@lt pggg}h{:] ﬁa%rpgatqilé&%l{né) %ﬁ%?wt | opaa gh@%}{eiggggl ic epreslctglfistics (such
PAPHb 1Lty puBdist Bdddohd1 Boupk Bfot 8adRGhérdliYe.di st ri but ed

in each popul ation (Figure 36A). These studies

reported that only 71% (140/198) of «clinically , )
diepe8sed Abrembhe dnitialhiasie ofAseyszal Huindigd possibleamptabelifes, it was

that 32% (,87/268). of itivel I bj -
ndarBRen b Fompingyon AR R RS Rl e S dementi
dadse {HeQBhMidatioh catdifeRARhe! MS d¥mbR e RS HBRIATS Hem¥RiaCthe early
conmbi ned, 32% (22/68) of our non- denented popul ation

anthgdbeb AR 9ad hedthyobntoals. Therest eambpjogidnaifi8onetalealises included the

classified 3s AD positive based upon el f,-S

EFRMES BT gL ESsb ey & Dafe) S Mo SRRy, 690.5108.
t h@%jtl 5¢ 79836y 841 9554 RhPSKY, 98699820 ARhSEghdhese are the actual masses,
2276~ containing EtnPl$ perféctly natched the ,

t haershiskiled i therartnfithie rechfioldgy watld st@gyize thad éfreérppmg difference
and non-denent ed subj ects. Exanple 10. Linear

EXt i Bidiatcdhe sampmeieliepr ogr essi on and Serum Et nPl s

Depl etion [00280] To investigate whether a

CohGAlRt | on tie Heche A, BERGh Srarl in the art would
[ :ﬁg(?%g i ng J@%‘ﬁ@?@gitﬁ trﬁe clinicall gédi agnosedlr,lA\De 2% .Wou
p pdéatand that xhesfodlpwing ¢limbaal gromgs exsofantereatalopsAld withssignificant

performed using the nean 22:6-containing EtnPls |ev
( FOBRHNE FaRpigmEnE)D Wi Sh@bf%?aatrcogwéwa b ALHEQT

a : : =.C r i +/-
conghEe RERLARG: A CRhAERAIGALAE BTt riptasRifdtheean +
o ks \oE th o bivaeik drh orrtea fou Aifbererf IO LHOUP 0L SBBVn in Figure 1.
PCT/ CA2007/ 000313 containing,EtnPIE |l evel and the b
mekRtNOAS- esgrob canmederpnted mdiduals, dhenthies LopEABTe!sstates can be
(r2=0; ver, this |inear decrease did not

ex ?%%%?é?él g@k to the CN group (X vs. CN). Assum ng

a clinical AD progression of 7.5 ADAS-cog units per
yga0211fhi s lext r dpal-AD with pigedficettsophitive trgeirment vs. control:

22:6-containing EtnPls | eye begi n to, decline
i tets

appr oxi mat eldy seBIAMIESF 2d%rs88%al cognitive
i mpai rment ((ADAS-:00. .3 i eyd Exanpl e 11
The Effect oBfA Chr%lgo ag‘ge?gg?'g%e %ér%g%dum DHA- Et NPl s
Level s [00281] To investigate whether the above
predi ction could be verified experinentally, the
serum 22: 6-contai ning EtnPl4s | evel s in 209 subjects
(110 mal e, 99

. .
significant



femal e, Tabl e 19) of unknown cognitive status but

currently not diagnosed with denentia was determ ned
wapah7oesspared to the clinical AD and CN cohor t BCT/EAguor®00313

38). The results _of this analysis revealed a

signi ficant drop BiAmegenaP22198 condidferansg EtnPls in

the aged 60;69 g he d 50-59 cohort
(Figure 38A)C.I' Th?Igllag%hkc?}lt%%?ggostﬁg%ggg’f%?fi cantly

| ower | evel se.ver sBignfali@r E8. 91 PUPnSNBRrdnbOuUgh the CN
group was, on average, 13 years older. Interestingly,
the aged 70-95 cdhemarkgndShdissst yniliffecamae |y di fferent

fromeither the ed 50- or,t or the CN cohort,
but had sigrftfi c;ﬁfm‘ﬁwfgﬁ%?&" T 85787354 han t he SDAT

cohort. Exampl e IRiomakRr Ropsd@ti gansekdentified by

Serum DHA- EtnPl s Level s [00282] The distribution of

serum DHA-EtnPl s within each age group, as shown in
Fil§l#12138B, dnas dflinicablydingnessd APhwithysignifienit cognitive impairment vs.
di shfiputions of the five groups (three age groups,

CN and1 AD) differentiated by age and denentia status

reveal the presergiemafker $4r &&2di &dctdacdq popul ations (P

1-P3, Figure 38B). The popul ations were assigned as: P

1 - subject - wi t Bigmarkat Hiefl. 27 -adedraased emai ni ng

pat hol ogy - R - Eippaiett T S8 Feteisidsi 11 oning Trom
P3 to P1. These Fﬁ%oﬁuﬁaefs@.iafslg%r_edéa/e%’édhesi zed to have

AD pat hol ogy and sonme | evel of reserve renaining.
[ 00283] Si nce ADBioiprket 2h3N9& -addcichsedexpect ancy of

| ess than 1Q years from _di osis [38, 39] and | ow
22: 6- cont ai %i ng EUABRC ?ﬁ'ﬁ%&h‘l%ﬁ%@%i ated with AD
severity, the deg;sassd r_ subj ects
observed in%?he aéed 70r-9 'coho?%crélzgédnost i kely due

to differentes i Bibmokersgtesi8anciectratedeen P 1 and P2
or P3. The transitory nature of P2 is best

il ated _by exam ning. the different ratios between
t I[a{%dbagi cent dges ﬁ‘ﬁ“‘\?&y g@swss A Bawithoptyigmbicanteqppoye gnpairment
of,s Shi-ects present in P3 conpared to P2, as observed
in the lower three panels of Figure 7B. These three
cohorts diffier omigmamkedBtted 3R a dtabsed. The P3 to P2
rati o changes from 3:;1 (68% versus 22% in the

confi r med cggni t BlMarker9- 3984 oo diffansneent er medi at e
ratio of 1.1 (4%} grq(%g%q%_idéc}egseednornal heal t hy

el derly group of unknown cognitive status, to 0.6:1
(25% ver sus d40% Bismarker 72315196 reidcdesgant ed AD cohort.
[00284] All citations_are hereby incorporated by

ref erence. F0028Bjonmkef28s¥AY —idsemeatedon has been
descri bed wgth r r re .enbodi ments.
Hovever . it twi l | %%5%2@%5?6‘%2?%%%3 skilled in the
art that a gunbeBisharkye803aisBON® @fBref®i fi cations can
be made w thout departing fromthe scope of the

i nvention a8 def Bidarker &g&ééS&Z ainegliffggnasd 2007/ 098585
PCT/ CA2007/ 000313 [00286] Table 1: Accurate nass

f s di ri | i.nj I ihagnosed AD

ERELEES < 518 DBRBERR S0l A2k b ShgRn R e

t marstowaeddcreablat. ect ed 1Anal ysis AVG t 1u923 SEA AVG

Mass Mbde AD trlai Normal Raw 723.5197 1204 3.576

0 Oig 4.350_0.056 0.822 5.09E-19 723.5195 1202 2.186
B265h. go2Ber gaphsaemrssenungdhiemean +7SEM offhe § bigmagkegdr the two

Sd%%fleng F:l;ﬁ?gal%r(g.ﬁ)% vxgthgﬁg géﬁé%&?%@l&%ﬁ%p%ﬁ%%mlﬁ’g gho%(/ril' izlar"i gure 2.
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751. 5555 1204 4.575 0.041 5.248 0.060 0.872 1.07E-14

751. 5529 1202 3.335 0.036 3.920 0.050 0.851 1.14E-14
wGBR7H9645 1202 2. 251 0.038 2.836 0.050 0. 794 3PaBEA16b7/000313

752. 5583 1204 3.472 0.042 4.094 0.061 0.848 6.47E-13

639 lagye® narpA DXementip Withesignifreant gognativegmpgymgnty &) patients with

iy Dl MBI o s o 1o

1
541 3432 1102 3.315 0.033 3.798 0.048 0.873 1.42E-12
750. 5402 1202 2 BUIMAKEIN 1234304 0. ddFdefce811l 2. 76E- 12
725. 5385 1204 2.884 0.043 3.417 0.054 0.844 1.28E-10
569. 3687 11 2 2. BammokeF$98693 4 no difgences30 6. 22E- 10
727. 5568 3.518 0 6 0.882 1. 70E- 09
804. 5713 82 4, gﬁynﬁk%%§9}'§§ ‘%“%%%do 913 3. 88E- 08

803. 568 1103 5. 48201Harlé3723. 5388 —Qleb3se@. 930 7. 10E- 08
726. 5461 1204 2.808 0.032 3.150 0.050 0.892 7.50E-08

827.57 1102¢4. 15Bionakeg 364307 0. dgezaeds97 9. 42E- 08

803. 5445 1101 5. 123 0,0 5 40- 906 1.01 E-07
555. 3102 1162 1. SIE"FLE. 57? %53251 dgcrﬁg %90. 812 1. 27E- 07
565. 3394 1102 3. 30050336958, dif5%nEs 879 1. 28E- 07
804.5476 1101 4.169 0.056 4.703 0.060 0.887 1.33E-07
828.5737 1102 3. Bisnokoua$63:5800 9. diffdrenceg 74 1. 89E- 07
567. 3547 1102 2.822 0.041 3.218 0.054 0.877 2.89E- 07

G ATRE RN RN RN -

7 TRt dds WAfhlclfhidhdl (ﬁa%@@ecﬁA@YWI@HOé Jighifdft dogfifvefmpairment,
780. 5474 1101 5.43 53 5. 875 043 0.925 1.28E-06

gimliGdeds wibzlinicahodiagesel ADOYITHOUTR stenfid@npeopnitive npairment

S0 L AT 0 e I
8 {demidd ihpMlment 06/ RoR4iémented &olrHIA0 @he%@%lﬁln%ZEar@Qapable of
83175997 1102 4.564 0.042 4.903 0.040 0.931 3 E- 06

798nE8816g driﬂ]ﬁstﬁlgﬁﬁhm@ tig B fferedBPpB. of dementdonommoder and from
782.5085 1204 3.4Q1 0.045 3,780 0.055 0.900.3.81 E-06
g by eagly stagespS cagnitiee jngirment %glgscglbﬁggn fgls%@lu@tlgx}, Ell-z Tgg! the above

79RO o B 0nrB0d 1fdt B Qaififide Bafleh Bitl Hasd0 699.5198,

792354949, 721 (399'2 T523505 &é 2p€'2:1fB;EiBr ADPAtoesBhiE. BOKer® & ith masses
814.5917 1202 041 Q. 026 §89 0. %Q%Cg) 892 .7. 46E- 06 based
74"?56123%321%%3@874*?@3 é6%§§6§5 Be6P r gegnigvajgpaggd based on

8 3.578 0.045 3.933 0.050 0.910 1.02E-05
2&1}%8%&%1%%&% 083 0.063 5.589 0.078 0.909 1.09E-05
746.5717 1204 3.085 0.031 3.362 0.061 0.918 1.82E-05
82005856 1102 sécond Jelropd@hdlogiesl ©stDB6Is@ir0d Yidi-BeitadState Exam

(MMSE), which measures cognitive impairment, was applied to all 136 patients. The
MMSE is widely used and is an extensively validated test of orientation, short and long-
term memory, praxis, language and comprehension. In the clinically diagnosed AD
patients that had no significant cognitive impairment (n=43), 15 of those patients had a
score on MMSE that would indicate normal cognition (MMSE > 28), whereas the
remaining 28 patients had MMSE scores that indicated a mild impairment (score 18-23,
n=11) or severe cognitive impairment (score 9-17,n=17). A F-test was used to select for
metabolites which differed significantly between the MMSE scores (normal, mild or

severe cognitive impairment) for 43 clinically diagnosed AD patients with no significant
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784. 5237 1204 3.310 0.040 3.603 0.037 0.919 1.91 E-05
786. 5416 1204 3.815 0.035 4.087 0.043 0.933 1.91 E-05

WO 6@70285685 1204 4. 075 0.036 4.347 0.039 0.938 2rat/Ck2d3/000313

745.5658 1204 3.937 0.034 4.242 0.068 0.928 2. 12E-05
7 sagmBgsmppgment gpthe ADySrcag Eg5p0.058 3. megabolitesgretdlgs criterion

FoRE bt TR el B AT B dEndn the o

8%8@52&% 2@ hefof&? halk Srehtial @ﬁ%xd@ti@ét?li@.- PRStedrlardtescribed by
743.5471 1204 5.286 0.036 5.579 0.063 0.947 4. 94E- 05

48rizaryrale opssl agl angystggrogde.2ghich togsthep 287 sufficgobtp provide the
1755..486 120 221 0.047 3.561 0.057.0.905 0.000 6 . ..
w305 PolsRs e s Orbib s TR B 1 pold g Butaive
O-ﬁﬁ%Oﬂal%&JfQ) PR nebibof7te0001  775. 5533 1202 2. 120

0.044 2.449 0.068 0.866 0.0001 787.5729 1202 1.847

0.040 2.145 0.057 0.861 0.0001 795.5181 1101 2.630
0[@¥A88. 044 An opimg, gbactoofpdonetabrditess 3 aflwhich, w@s observed to

04858 783 Be 41 drgumlesgrogipercd33ing Jagipn fogpdags Analysis

0(RoR).4Thd 4 r@et%@ité%-&%ﬂ&o%n@&% th&%%at@ﬁ Lepatdiibh Betwed the groups
0.045 3.873 0.065 0.914 0.0001 517.314 1101 5.470

0 ME3856. 359, HNHY, 800535, 8506086, By n@dwdites 2ielindic@ed by asterisks

0.0 4.494 0.096 0.910 0002 . 542.3173.1101. 2. 284 .
0BSERbY BePpd ey g GROLEPioael Bl fpsiatey i comnitive
8118@%1&:3&1&1 N8B, OTiR381cP 120 Q2%ecdRY sét W ImdedOtites GA associated

4.073 0.070 0.895 0.0002 775.5528 1204 3.197
0 cOgrBtiGe Bigvitndd8Suggedd tha0the 0ORISE30Est H63PecdflOD ahesh? Several other

O.‘057. A4.779 &Oéﬁ @356 0..0002 8 2.15791 1101 3. 357
0 cpgHtiee statgs Hape AP YPcog ippgfsreaisalyfaepsying 2 376
0.051 2.717 0.063 0.874 0.0002 755.5468 1101 2. 326

0-[&%9 - 153 19eR85e b 42 0P (REOR bioffafkPandig 8 Yo dbplied to the 136
0.072 2.384 0.130 0.780 0.0003 829.5604 1 1101 3.535

0 paB&tStoglssily 0B iDt0dR of 8@aegoriGsrehid1will simotar®oygdg indicate the
0.038 3.717 0.073 0.925 0.0004 731, 5464 110

OPESEE 00T PPy AR G009 S8 She 101255085 751.5555)
8-cg frive %ngaﬁ)e@%% Qn%?s@c% 8@@14343&5%65.@%7,1%@5155& 7@%&.5582) and

576.160 0.078 0.926 004 "759.5779 °1101 5.54
0.c0G8ti%e 9BFaifdASOMDMSE §565. 004569/ B, B81.553,1857.64 38)1 9Using a 0/1

0.071 4.886 0,103 0.904 0,0004 . 768. 5539 1204 3. 964 .. .

0 1EE Togeloehgprers camhe bagbHsinga] daBEepds Sgi F09dicating no
0. | s : 8 83 : _
G5 BB B T BB g s
0.c04 GmPaizéntOand4ADOpARMofy. 008 e 9 indicates the separation of the patient

samples into the 8 categories.

[00220] The three 4-biomaker panels were applied individually to the metabolite
array and the patients that showed the best separation on the PCA plot were selected.
These patients were selected because they represented the best discriminator between the
3 different groups [AD (n=20) vs. non-AD pathology (n=20), high ADAS score (n=20)
vs. low ADAS score (n=12), impaired cognition on the MMSE score (n=20) vs. normal
cognition on the MMSE score (n=20)]. A student’s t-test was performed between the
different clinical groups (p<0.05). The 116 metabolites that met the p-value criteria for
AD vs. non-AD pathology are listed in Table 10. Table 11 lists the 124 metabolites that
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523.4679 1203 3.252 0.121 4.011 0.165 0.811 0. 0006
781. 562 1201 7.364 0.040 7.638 0.071 0.964 0.0006

w@i@763885 1204 2. 835 0. 050 3.145 0.066 0.901 OrODCA2007/000313

732.4938 1204 4,249 0.042 4.511 0.057_0.942 0.0007 ,
5ozt the psvalyegiteriafephigh a.\m&scmassvsolow@ass;sge@nd digble 12 contains
8 0.5 0 0..080.0.905 0. 0009
IRESE 4 RS ihas mph et GirgERop e scifign MMSE and

SA&n§§EAIﬁﬁ&@0@kﬁ@gEO 046 2.654 0.046 0.902 0. 001

828, 5743°1202 5. 243 0. 058 5.598 0.085 0. 936 0. 001

478.254 1201 1.584 0.083 1.051 0.148 1.507 0.0011

57W283p5 1288t thy AADBOg 4nd IMPE 2puppggholpgmah fests measure

744. 4956 1204 81 0.039 117 _0.058 0.,943 0. 1 .

R R prpToaediE pragivgRenfatisgmmyBlang 1iRagy g Thercfore, it

80QuROBE rdhdbr 6¢hgBed? bbnvarR&d a@so@ﬁ%dowﬁl?@d@A@-Qé score and/or

886. 5582 1102 3.041 037 3.250 0.041 0.936 001

AMMSE72c 12023 028 0biliao tot coBBiNG. @%@r@armsami @mm@te unfamiliar

767.5495 1204 5. 063f0 049115. 69 .0. 082, 0. Qég 0. 0012 dl

78eluepess, ths aargness gt eriepyslignd sovigpnmeat, g5 yelhasgheory and language

8%13111 [ Ohls k@R 2hBse BEn Ak A8 Arethd® B4L1EiRAS Bt i%ﬁ%%?ent associated
316 1101 2.742 0.059 3.091 0.083 0.887 0.0012

7 &Sth%%nﬁaoath&r ang 8odif@6that roGdts & GG 5ype o8Bax0, @h@tion, memory

543, 3296 110 733 0.044 4,023 0,087 0..928 0.0014

S pB/or ngiegs febeiyauld D a2imas el an o Gbe biolgic! sample.

580. 5351 1203 1.456 0.127 2.192 0.174 0.664 0.0014

S gdoz‘ﬁf 2 12Q3, %mﬁgl% b 134 ix@li\gg@:ﬂ% wiabBro? ﬂﬁ@@lsg)\g as not trivial,

731. 4916 1204 5.4 46 5.746 063 0.954 0.

728d ¥46SnRiéd 4f RlﬁA/ldhalMﬁ véri@B4thDicGh8 geogddphiddl ‘tb}{akgounds, and of

306. 2569 1204 2.998 0.046 3. 266 0.067. 0.918 0. 0017 .
77 YRS m@heaithf@w 8%@6 %‘eefe 1 Sovis! 152598 Jo eXngefhet the findings
7 074052 078 0.924 0.0019

t t
4%8’. ’%ﬁ%ﬁefﬁ@% O[1*. @603% graogﬁ) 1 g’épglao% 0.874 0.0021
520. 4499 1203 3.956 0. 112 4.577 0. 148 0.864 0. 0021
74808335 120 CREBBass. 3. 722 0. 050 1. 053 0. 0021

490. 3641 1203 1.944 0.092 1.397 0.159 1.391 0.0023
545. 3453 1101 3,606 0.051 898

078 0. ., 0. 0023,. .6
WSEEAT] 00BBH MY ErlsH O SEREE SP1oq 6 a3 331 g between
OS5 AR S} oAeR: SR BB Ao o
O.sélﬁﬁle&(ﬂu%Oﬁ)) 04% etWBitcs MBR4his tHEeriv8IShdwli) in FaBlg413). These
AR TN N AR R
-d%ﬁo?(woﬁﬁl& 944 nQet:?oQ)‘fit&'aQQ fdscribed by their accurate mass and analysis

mode, which together are sufficient to provide the putative molecular formulas and

chemical characteristics (such as polarity and putative functional groups) of each

metabolite.

[00225] An optimal subset of 12 metabolites from the 42 metabolites described
above was selected. These metabolites had the greatest statistical difference between the
two groups (p<0.01). Metabolites were excluded if they were not detected in at least 60%
of the samples in each group (4/6 clinically diagnosed AD and 3/5 clinically diagnosed
non-AD). The panel comprises masses 207.0822, 2758712, 371.7311, 373.728,
432.1532, 485.5603, 487.6482, 562.46, 622.2539, 640.2637, 730.6493, 742.2972.
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784.5811 1101 4.405 0.079 4.817 0.089 0.915 0.0027
811. 6096 1101 3.078 0.083 3.511 0.096 0.877 0.0027
wO 7845384202 4. 025 0. 050 4.304 0.076 0.935 0. ﬁ@ﬁ/&A2007/000313
856. 672 1202 2.764 0.038 2.553 0.057 1.082 Q.0
s Adthgueinthgsegie the aetyalanassss, ap@em Sillsdén @legmfthms@mology would

7By 3 Fom Brihesniinl igtighe e i

546. 3485 1101 1.999 0.050 2.287 0.089 0.874 0.0036

581023672 12QqBe 4104%010aR6r]l pAnad4wad . t050é Qisigl50COP3samples from
741. 5305 1204 2.931 0,056 3.250 0.102 0.902 0, 0042 .
79@158%&12@@@ @w @l PrmatiegnaGilalls op thesampleyeigs the subject’s

ggge éér%ffﬁ(]ﬁ‘% ¥ hﬁ 8%%’1(@1 %]a% g%léggdeg&gtoﬁtg%%émarker panel
S5QBs Seriett 1%b%c5&&1@0&14&n3$ea418hﬁll@ADQe&EﬁlaQn&QAﬁ dementia, or

552.5022 1203 3.164 0.088 3.643 0.147 0.869 0.0047
s5gompoFramaixe 5CSFsamplys proyvidepbypuggmnosedgnatientylagas diagnosed

806,5873 02 4.3 7 4. 635 . )
SHATI0E7 1 0350 0Bdcels ot J A BTty g fmalsubjects
6Qf met Bav RivedhpArHER 26 indekhtdd- HY3Be Vi DerllalMste Examination
805. 5839 1202 5. 562 0.048 5.841 0.097 0.952 0.0052

SHMM%chMST&rd@m @sing: b2 ar@bolittsBatoreoses itow o sible to both
§3 5469 é 061,0. 055 3.348 0.086 0.914 0.0056
RERoSEA L) 38 n%“' GBS 5. 974 0.094 0.949 0.0058
183. 0661 11101 2.590 0.091 3.015 0.094 0.859 0.006
8?@(}2@2 2 12@3%r§r 1% regrégéﬁm%-tﬁ@ﬁe% QL1401 9Pthe A 2Mdddarkers for the
4.4914 1203 060 Z2.448 0.114 1.135 0.0062 o
7870 BuHent 20nical. m@s@r@szm\m i0 Fguoe d5Relatigap r@nffdé ,dementla with
772 5862 1204 3. 287 0 %3} §"437.g 042.0. 956 0.0 L can
g SHENHERY! cPZABIVe IMpremEnh S palignis wih gsign Céﬁfoaﬂsbefmpam c
5§gd§§§geggp2 2.403 0.035 2.579 0.055 0.931 0.0071
529. 3167 1202 3.032 0.048 3.265 0.069 0.928 0.0075
564. 5134 12@3 2. FaGmake7H)7NN25 iberedskd0. 880 0. 0075
566. 3434 1202 5.203 0.049 5 436 0.062 0.957 0.0075
833. 7571 1283 2. @6%“@1(%%3755875]3 ‘%’le?%?do 845 0. 0077
631. 628 120§. 1. 798 Rarke?3 2 29} QL 751 0. 008
857. 6186 1202 3.773 0. 058 4.049 0.076 0.932 0.008
858. 6861 12@2 2. BiAmAkedD272856d@rasa 1. 068 0. 0081
519.3321 1101 3.964 0.084 4§§ 2 0.133.0.905 0.0083
685. 26 1202 €1. 77 Bomaksr 4306820 88%2%9886 0. 0083
757.5014 1204 3. 4835 Q%L 0. 946 0.0085
744. 55 1202qz11 96 gmgg% %85252(%%0 %g%%edSSG 0. 0086
671.5723 12Q4 2. IHImarkeB48 6404 dechBFed). 857 0. 0087

304.241 1204 4.887 0.041 5.088. 0.066 0.961 0.0092
h. Biomarker 562.46 — increase

1. Biomarker 622.2539 — increased
] Biomarker 640.2637 — increased
k. Biomarker 730.6493 — increased
1. Biomarker 742.2972 —increased
[00228] Based on these results, a clear distinction was made between the CSF of

clinically diagnosed non-AD and AD patients. Therefore, such findings are capable of

identifying and distinguishing AD dementia from non-AD dementia and can form the
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536. 4794 1203 2.320 0.101 2.799 0.143 0.829 0.0093
542. 3461 1202 3.873 0.049 4.106 0.074 0.943 0. 0095

WO Z876%885 1204 3. 953 0.043 4.160 0.066 0.950 OrOD@R2007/000313
520. 3354 1101 2,240 0.085 2. 646 0.130Q 0, 846 0.01
8 basiyetazlementia diagnotig tesbin USEasleseribgd irthpapphcationlt is expected

e

5023571 1202thdugPla obGadgeted CRTMSHEZed. 3t forth. KatSused in the
837.718 1204 2.888 0.176 3.662 0,217 0.788 0.0121

galentifictionzpd sdectpg of thepgtimagwegtabolhtgpingemeyarg, 3k gther methods

4 B5eeidp e nomififuis sludnpiBehigiin Yidms, ELIsAs

838loridtricladOdls et tah dhed 48deted i MoROEed). /78 0. 0136
670. 569 1204 3.239 0.061 3.515 0.093 0.921 0.0141

795 5838 11204 3 566 0. 046 3 769 0f 063 O 946 tO 0141

.073 O 064 3 358 0. 092 0. 915 O 0143 305 2438 1204
@é%)@ O44A2 gég %83% ]g 326 0. 0146 505. 3229 1202
: 051 46 0.0156 803.5677 1202
.196 0.070 7.502 0.098 0.959 0.0157 711.2577 1202
. @523 1. 049 A% iA8epefdnbinadd sPectrothed bidtho8 #/4s bebd &0 detifil the intensity

.549 0.077 3.873 0,095 0.916 0.016 . 548.4815 1203
 ditierapcerEtyeangonglemsyted nogpalgng eirnicalbdiagnpsed Adhgerums of the

987 e Emelifo sl G e B el Figfgdpresentaive

. @Hc ANy &nbs4bBBDCaidpR edtridard. gt feprésd@tadddtondRBidnted control
.666 0.077 5.994 0.110 0.945 0.0187 _743.5466 1203 o
. gl exsmstsowos analyemiobyoL GMS osiog g HP7705pgtgparfeymance liquid

SggraegEpnE ag-sd oh E00 G Bi5seldisnas, 1100,

.417 0.096 0.975 0.180 1.453 0.0205 495.332 1101

238} 073 b Gadtbas Gr&d 4. Od0&lly@RdanddiBATR@Rd five non-
77 0.057 6.117 0.080 0.961 0.0206 340.2976 1203

. écguermemzxtrml Q8Iplgexirpots B espdy apopted andg nErapgs gasigpgeconstituted

DT S AL 2 R

19 wA¢ utdectdBio MPIAE( Algi RABTENASIbBies)TBP. 108 IvithAdtasil AQ 3u,
0.064 2.031 0.179 1.175 0.0223 765.5313 1202

. mx 0 nam3oung goigfuf gsan mdgqulpfon MEMSSatz s mtq ¢Q.2 ml/min.
.466 0.082 3.791 0.103 0.914 0.0235 830.5894 1202

' ﬁ)‘b&?} 051 E%aneS ]frocr)ﬁ Qt?e4H9L%6vQ/asO :ug)a%;z%d using an ABI Q-Star XL mass

spectrometer fitted with a Turboion spray ion (ESI) source in negative mode. The scan
type in full scan mode was time-of-flight (TOF) with an accumulation time of 1.0000
seconds, mass range between 50 and 1500 Da, and duration time of 70 min. Source
parameters were as follows: Ion source gas 1 (GS1) 55; Ion source gas 2 (GS2) 90;
Curtain gas (CUR) 40; Nebulizer Current (NC) 0; Temperature 450°C; Declustering
Potential (DP) -55; Focusing Potential (FP) -265; Declustering Potential 2 (DP2) -15. In
MS/MS mode, scan type was product ion, accumulation time was 1.0000 seconds, scan

range between 50 and 1000 Da and duration time 70 min. All source parameters are the
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887. 7352 1204 6.295 0.082 5.963 0.113 1.056 0.0244
598.5124 1204 2.094 0.134 1.513 0.233 1.385 0. 0249
W6 2@7606585 1203 4. 205 0. 062 3.957 0.084 1.062 OPOREA2007/000313
916. 7743 1204 5,894 (0.081 5.571 0.107 1.058 0. 025
%W%%%WM@%@WW@%HM@M@@MmW@wmw@M)
U§§§§O%§8>L5'552 0.056 5.784 0.087 0.960 0.0266
\ 2.523 0.055 2.745 0.080 0.919 0.0269
831. 6001 1202 6.192 0.053 6.404 0.074 0.967 0.0269
82@0Z969 1204k a8t th82ight BtabdlittkHadleFvidusiPdistovPatbon the FTMS
915. 7681 1204 6.304 0.085 5.972 0.116_1.056 0. 0293
6 15¢erey3gtied op the AR (Gtasmss sppgonetss STy mezbaiteomigh the accurate

043253551 1o 5 A 723 (%0 Vi 1Bisg 68 e 68 1y mpgotie, and the

GG&eﬁB&lt@?\Qﬁh 3eBate Anddd bf 3&8@3'58@ Wl Znot d&2étel. OBfdPefore, only six
861. 7806 1203 2.531 0.099 2.902 0.119 0.872 0.0306

61@6@92@63@9 98935 1953.0751.5356, B1113852.156963680. HBOWHS) were used
g) 52 1204 4.252 0.096 4.638 0.150 0.917 0.031
CHSUNSANANGESH 056 2. 881 0.082 0.923 0.0311
739 5143 1204 2.754 0.087 3.121 0.158 0.883 0.0317
4903896 120G%e 3xfpdeteddof) Hiroma (BICk) ﬂor Qﬁ%lx%l&ﬁé’&ers are shown
747, 5319 1202 1.106 0.080 1.424 0.125 0.777
91in Figgs 41Pleitop pasdd sbo\@me 4:1gh6@oredqn®tqi @mrobEm'Bs@d the bottom

507. 3 2 : 50.0. 034 .

S OBRhAueah RS e gied! gieally ipngsed AD FICE 4T vy of the €
49@&1313,5%5})@14(9]&0 $he414'?1\4@ %ﬁltl%gll@ﬁ @ealélrgrn%rﬁ de th Q%thy difference
521. 3477 1101 3.717 0.075 4.021 0.127 925 0.

82ety8&othe por>-dememed Contibsud;ekssland chFigalty, @@@OSed)@BCpOpulatlon for

686. 4877 1204 2.70Q..0. 051 2.881 0.052 0.937.0.0358. ..

8 F?%s%ei‘%@m%k% l@rﬁgé“’s”sigwwﬁgfda‘i Hﬁ%@%og‘?@élx biomarkers
828f ﬁ%Zé%ﬁtZQc% -derRéfled - cgﬁtpolzan%3glgﬁ)t él?rﬂcﬁlg&gg%%s&g@?) samples as
746.557 T202 2.166 0.030 2.057 0. 037 0378
75deteB@bord AR FTMI 28d Q-8d6 7. 909 0. 077 0. 977 0.0391
615. 4798 1204 2.647 0.049 2.827 0.067 0.936 0.0396
82é07g28 1203 4,104 0.085 4.425 0.130 0.928 0. 0405

80he 128 DEBiomarkers 3 357 0 091 0.940 0. 0414
581 3344 1202 1.927 0.076 2.207 0.110 0.873 0.0423
@(82 9739 1204 n2tddahited altPfeifastQ8atfdnd wéh thekificH- \@ﬁﬂes described
0.3096 1204 1.650 0.070 1.899 0.090 0.869 0. 04
565t1@@m4emgmzare7ﬁmtm @nfisaedusi@saroindg@ndery mmsp@mwnetry system.

3664 1203 1.49 68 1..212 0.143 1.232
VB DGO SR ISR ety B eBB04T4Pl 5B F558 bisaa 87 HGAMS using
0.4 Hp ﬁ)S%ll‘ﬂg}Qpel'ﬁ)?mgn&un% Qf&Rato graphy, or equivalent interfaced to an ABI

QQ-Star, or equivalent mass spectrometer to obtain mass and intensity information for the

purpose of identifying metabolites that differ in intensity between the clinical variables

under investigation.

Example 3: Structure Elucidation of the Primary Metabolite Biomarkers

[00238] Characteristics that can be used for structure elucidation of metabolites
include accurate mass and molecular formula determination, polarity, acid/base
properties, NMR spectra, and MS/MS or MSn spectra. These data, and in particular

theMS/MS spectrum, can be used as fingerprints of a particular metabolite and are unique
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320. 2356 1204 1.447 0.070 1.686 0.085 0.858 0.0486
493. 385 1203 1.979 0.066 1.722 0.124 1.149 0.049
wabd2/09682 1204 2.415 0.121 1.954 0.215 1. 236 BCTD¢A3007/000313
610. 3686 1201 5.156 0.083 4.771 0.223 081 0. 0495
78tentfers of apRriscuargnealpise ggamiesy Oégfile@lelgm qoIpele structure has
6 5 8.858 0.044 8.692 0.074 1.019 0.0496
gi %%%?%%%64 2.592 0.082 2.902 0.141 0.893 0.0498
759. 5779 1201 6.347 0.051 6.541 0.090 0.970 0.0499
[ p028%] Tablag S2rurh®icmakiceri®Stniceatall Edscidhtiduer i ng
between clinically diagnosed AD patients wth a
siﬁplflcant cogni tive inpairment and non-denented

Ptfls (pdo. 05LC reggypion tenest dherexfyactsagantgiping she mstebolites of

116580438 Qo SR LA o v

1204d6cA®d [ Blainple 358bde O5Kable P4 hist. tEéEésﬁng&@t@nﬁcﬁBtlmes and
1102 5.238 0.048 5.838 0.035 1.115 2. 00E-14 804.5713
11dstecdedyngsses fongach of the six 938N Metahglits ngplers. Thezotgntiommtgme for all

1795 oS HEIouds iSomidagit2 3 findesifier s BLE Fidditions.
1102 1.634 0.053 2.240 0.046 1.371 3.10E-12 565.3394
11602431 265 Q. 058 £} 1268 sd8fioks. 2Tk dndidibnd @f exrddidnldsb provide

1204 2.850 0.048 3.463 0.055 1.215 4.54E-12 699.5198
ng}QS gt thepdemicay ppertys of thedogmarkes E-Albeightzmetgbolges in the

TTGInIREBbE RS | bt dony o ngeaig ndag b GraRd sERELD which
12§)fhd4ca59é 0P aQﬁ@e&l@é&lt&ng%oanlacl&B rﬁo%&%ﬁm&}l as 48QrbdyHc acid or

1101 5.241 0.064 5.875 0 1.121 3.70E-1 1 752.5564
1 szsphatzes Any, r0digtyxagdde of psing 2. hydrwgan 7@m gan bedezctdin negatlve

1101 239 0. 5 /74 0,043 1.102 5.01 1 2
1 OegongReds: dBecso dfe e fhaf B esgmipyitd g dagRic eyl
1104a1é ﬁ%@t‘ﬂorp(p%&a}%g&ﬂ%eﬁb&ﬂ&) 1n<ﬁ@a@m% tHal fheskQnetdtdBited 3hon-polar

1102 3.435 0.052 3.950 0.039°1.150 I.05E-10 831.5997
1 bdderdacgiie conditén; on@ ORsEx04¢ed int@ an br@hie atbyl ®eatesdmsion dried

1405,2,209 0.080.2 198.0. 000, b dB) $ T8 10l 5h. Bt
1204a8b11443s IQOIQ ol aruridéla i@ 8dndltichd3 F&ume‘l@etﬁ&mt@s?(ghosphaudﬂ

1102 3.984 0.059 4.630 0.062 1.162 1.95E-10 725
1264li: 18lbEedon @@ lizesi did ot @8ractin®ithe Orgb@E fractiorg but rathFGremained

1101 3.987 0. 703 0. 1 0,.2.67£-10 .8 5027
[ bheaauess giegsgo fingRgnigmiaroRI Ao e dghes Alabolites

%861\,643,?6% +0.074 5.655 0.059 1.144 3.46E-10 752.5583
0.056 4.094 0.061 1.175 3.59E-10

[00242] 3. MS/MS spectra. The six serum metabolites identified as having
the best diagnostic ability were subject to MS/MS fragmentation using collision induced
dissociation (CID). The structure of a given molecule will dictate a specific
fragmentation pattern under defined conditions that is specific for that molecule
(equivalent to a person’s fingerprint). Even slight changes to the molecule’s structure
can result in a different fragmentation pattern. In addition to providing a fingerprint of
the molecule’s identity, the fragments generated by CID can be used to gain insights

about the structure of a molecule, and for generating a very specific high-throughput
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828. 5737 1102 2.982 0.056 3.590 0.061 11.204 3.85E-10
750. 544 1204 3.258 0.054 3.858 0.063 1.184 6.22E-10

w0 27044385 1202 2. 210 0. 052 2. 704 0.044 1.224 1PrAPEAO®7/000313

805. 5832 1102 3.874 0,056 4.485 0.068 1,158 1.95E-09
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808.5792 1101 4.488 0.071 5.063 0.047 1.128 1.11 E-08

0@05433%9 11Ghe 4ab88 &bty ﬁbrﬁ EDOMBAIS bf tadh phr&h ndd8 were then
915.5191 1101 2.189 0.058 717 0.063 1.241 5.21 E-08

81ysed 37 ralgulpz putatizg fornmgas fp.r rach of the fragment7ioss fugphmetabolites

19886 fo BEPDRS (58 sCis 0 ds vl o Gl o dudbirigles 15 o

70 Yt R Q fi
1000 G4y RO AT A4 3 i

3 &aeripiedor each sBtadobEowhich 081 He wedtoain BR6tuEH 8mightgbout each

291 4 .250 0.041 1. 2. - 782.565 1101

B0 SMSgurneaTE! Purdh 5 AHEQ Star rgly BT pagmeters as
3 &H‘xogsl 2nfoRQBusth ﬁro%er?—ggthé 031%5109 as Wpé%ﬁ&cé’-lﬁggn energy
2.449 0.056 2.880 0. 176 4.56E-0 795. 555 1102

2. X)) sottdgzloP-5080I1td. 065 1. 185 5. 49E-07 855. 6016 1102
3.386 0.060 3.873 0. 065 1 144 6. 32E-07 821.5712 1102

2. (15444 02 BRsehon BiedBipmentiign pirkpparimafiss B9t markers
3 Aifld- Qd 613 A3A8. cggssé'oré@%age 68&1107:1531%1%? h&ufedOfaving a

3.729 0.049 4.087 0.0 1.096 1.02E-06 5759 1101
4. fiRB8phat@ighdligrRlfedigokionk3 Erom OREIDAMS/MS, thé@dlet@onformulae

2.875 0. 3.28] 0.06 41 1.07E-06  757,4991 11

5. e BRGes RS Ao §9d DATSTE FopsEgRate RIS AL 4413432,
4. 7 3 1

3 00T s road it 1o, fEeCRp Mg hNGr, and
11CQH; NGRKA, 1@sp&6ti)ve3y OBPeitsti8Rirds. a2ddhown8d Eigdfes 12561, Sedutative
1101 2.115 0.086 2.753 0.085 1.302 1. ?SE- 06 782.5085

1 2gmchiresef %9‘ togakmarkersgroghewn in euse 13E. 06 755. 486
11204 3.146 0.061 3.561 0.057 1.132 5.93E-06 833.5932

1 1@%2@5 ]045 qh@%@n&a&@i@es@p&?@c th: &[sgatﬁolggﬁ W acZé%te%@t’i’t@al masses
1101 5.511 0.107 6.160 0.078 1.1 1.1 05 758.

126081751574, 69931984 280828.5098 vier® GBal§zedAfs@oE T ?GRM%@@ LC/MS
1 t5ehnauet 200 oo HR A 1151 654 NSRS spdeial gaalyfia. Baager ions
oDt oG i D SRSt
figures 16-18. The molecular formulae were determined to be C43HsNO,P,
Ci9H74NO-P, and C41H74NO-P, respectively. Based on the fragmentation pattern and
masses, the metabolite markers specific to AD patehology have been assigned structures

having an ethanolamine plasmalogen backbone.

[00246] For the 751.5555 metabolite (C,;H,,NO,P), and due to negative ionization
conditions, the HRAPCI-MS m/z measured was 750.5482 ([M — H]-, calcd. 750.5477
for C43H77NO5P). The relative intensity of the MS/MS fragment masses (MS/MS m/z)
were measured as follows: 750 ([M — H]-, 25%), 482 (1%), 464 (12%), 446 (5%), 329
(8%), 303 (100%), 259 (12%), 205 (8%), 140 (8%). The MS/MS fragments are shown
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59hdRB%a tHeAN@alR1iB70 bO a PASMényBAlsPhaitglethaddBmed@imolecule with
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747 8508 g G4 51333 (08t gy smahveere
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788.SaS3peat] datagBrzue 1942 6. 271 0. 080 1.103 0. 0001
786.5967 1101 4.611 0.112 5.203 0.078 1.128 0.0001

2182805 ii%@é@%ﬂ%@%ﬁ@@%ﬂ%“%Sm%%@?f Brifdle Cttno®
81(hebifddndsd $993.19R%d. O4H (neltrfShash. 728031050082 found to co-
058 2 1505 5 a D R e 0 074"T 193 0 0001

30gueyath the 341.55 Fnaetabditoind O¥E. oTlopmetabalges’ MY Bifpfragment ions

ST RS TEan palggs oA e e £ ey 5395 oipate
523. 4679 1203 3.035 0. 180 4.011 0. 165 1322 0.0002

@053 5> 12@3r Ind%993194 andativifee, OthéZHRAP@Y-@/Ig) IQ)Qol%easured was
3 1204 4.645 0.061 4.954 0.048 1.066

7869.8551229 (%02 Hi-, 88l4d 0698571 30 far16 3001, DB, PL.. THO r@éto@omenslty of the

AR e Setfedisatind: S §roBT: 1k s brpbed aomo 25
857159)8019.20%:)3- BIABA8 hrhnf2AR e Qv in2Eud 1900fscd on these

171.632 0.054 986 0.077 1.21
481.’esﬂﬂs7221d1(20125 SruebfalGiaBarits 1488 7510665 efabolit, ﬂ@(kﬁ'ucture of the

A MG S O L
DY £ 50,0 0 L1 s, 1
0.067 3.971 0.052 1.091 0.0003 833.7551 1204 2.061

0. [_2103493] 140 For 1bd 7235295 Gn@aiidite, 5thd. BRABCI-MN r3/z6m2asured was

0.055 4.023 0.087 1.102 0.0004 605.5457 1203 5.025
0. 615 1@45@M Hl'ogdcd. Bged éO(fgbg;4lH73NO7P) The relative intensity of the

MS/MS m/z were measured as follows: 722 ([M ~HT, 12%), 482 (1%), 436 (15%), 418
(6%), 303 (100%), 279 (6%), 259 (15%), 255 (10%), 205 (4%), 140 (5%). The MS/MS
fragments are shown in Figure 18. Based on these results and on its structural similarity
to the 751.5555 metabolite, the structure of the 723.5195 metabolite was proposed as 1-
O-1'-(Z)-hexadecenyl-2-arachidoyl-sn-glycero-3-phosphoethanolamine.

[00250] 4. NMR spectra. The MS/MS fragmentation provides highly specific

descriptive information about a metabolite. However, nuclear magnetic resonance
(NMR) can assist in solving and confirming the structures of the metabolites. As NMR

analysis techniques are typically less sensitive than mass spectrometry techniques,
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775. 5528 1204 3.176 0,061 3.537 0.085 1.114 0.0008 . ]
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o hbeRtigledapleiinging irefidATHYIQER afd BiErogucfdnuttiple bond
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300 BRY3 1505 AR BRI B s Gxiion conditons
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14T S 00— 4 6: 0. 00U _ O—0 310 —150 -~

541. 3435 1202 5.595 0.072 5.974 0.094 11.068 0.0018
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[00255] For MS/MS applications and experiments involving chromatography, an
Agilent 1100 HPLC system was used in combination with an Applied Biosystems
QSTAR XL mass spectrometer. An Agilent Zorbax RX-SIL (4.6 x 150mm, Spm)
column was used for normal phase chromatography. Conditions included an isocratic
mobile phase (55:40:5 isopropanol:hexane:H20) at a flow rate of 1.0mL/min for a total
run time of 15min. The column was heated to 35°C. The sample injection volume was
10puL. Organic solvent extracts (ethyl acetate) of samples were evaporated to dryness
under nitrogen gas and the residue was reconstituted in 100uL of 55:40:5

isopropanol:hexane:H2O solution prior to injection.
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[00260] High throughput screening (HTS) was performed with a linear ion trap

mass spectrometer (Q-trap 4000, Applied Biosystem) coupled with Agilent 1100 LC
system. Sample was prepared by adding 15ul of internal standard (5 ng/mL of (24-13C)-
Cholic Acid in methanol) to 120uL ethyl acetate fraction of each sample.100 ul sample
was injected by flow injection analysis (FIA), and monitored under negative APCI mode.
The method was based on multiple reaction monitoring (MRM) scan mode of one
parent/daughter transition for each metabolite and one internal standard. Each transition
was scanned for 70 ms for a total cycle time of 2.475 sec. The isocratic 10% EtOAc in
MeOH elution was performed with a flow rate at 360 pl/min for 1min. The source

parameters were set as follows: CUR: 10.0, CAD: 8, NC: -4.0, TEM: 400, GS1: 30, GS2:
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[00264] 6A. Absolute levels of Ethanolamine Phospholipids

[00265] A significant gender bias was observed in that only females exhibited an
age-related decrease in EtnPls. Free docosohexanoic acid (DHA, Free 22:6, M25) in both
males and females was significantly increased in the 50-59, 60-69, and 70+ cohorts
relative to the 40-49 cohorts. However, only males exhibited a concomitant increase in
both 16:0/22:6-EtnP1 (M19) and 18:0/22:6-EtnPl (M24) (see Tables 20-21 for males;

Tables 22-23 for females). These data indicate that, in females, there may be an age-
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Both gray and white matter EtnPls were significantly decreased in post-mortem

confirmed AD relative to age matched controls (see Tables 30 and 31).

[00269] 6B. Relative levels of Ethanolamine Phospholipids

[00270] The data collected above was re-analyzed to obtain a ratio between the
levels of each ethanolamine phospholipids with 16:0/18:0 PtdEt (M01). Measurement of
the ethanolamine phospholipid levels in this manner is more stable and reproducible than
measurement of the absolute levels. Furthermore, because the 16:0/18:0 PtdEt (MO1) is

naturally present in all samples and does not appear to vary significantly over disease
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[00274] These simplified scores revealed that both gray and white matter EtnPls
were decreased at all stages of AD (Figure 39) and that the levels in post-mortem
confirmed AD closely matched levels in severely demented subjects of both sexes
(Tables 44-45). The cross-sectional white and gray matter score distributions in subjects
of various levels of dementia clearly showed a dementia dependent shift in the population
means (Tables 46-47). The effect of age on the white and gray matter scores was also
determined (Tables 48-49). This also indicated that changes in serum levels of gray

matter EtnPls may precede white matter changes and potentially be an early risk factor for
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(M24) EtnPls; free docosahexaenoic acid (DHA, Free 22:6, M25); and
phosphatidylethanolamine (PtdEt) 16:0/18:0 (D16:0/18:0; M01) were determined for

each group (Figure 34). All eight EtnPls in all dementia subgroups were observed to be
significantly reduced relative to cognitive controls (24 pair-wise comparisons, t-test p-
values 2.6e-2 to 2.0e-10, median = 3.9¢-5). Free DHA (M25) was significantly decreased
in both moderately and severely demented subjects (p<0.05). All eight EtnPls were also

significantly decreased in post-mortem confirmed SDAT relative to age matched controls.
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that the observed distribution of depleted 22:6-containing EtnPls perfectly matched the

theoretical distribution of AD pathology in demented and non-demented subjects.

Example 10. Linear Extrapolation of Disease Progression and Serum EtnPls Depletion

[00280] To investigate whether a correlation between the decrease in EtnPls and
increasing dementia in the clinically diagnosed AD population exists, a linear regression
analysis was performed using the mean 22:6-containing EtnPls level (normalized to CN)
of each of the dementia cohorts and the average ADAS-cog score for each of these three

cohorts (Figure 37). A very high correlation was observed between the mean 22:6-
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subjects with AD pathology and no remaining reserve capacity; P3 - subjects with little or
no AD pathology; P2 - subjects that are transitioning from P3 to P1. These P2 subjects

are hypothesized to have AD pathology and some level of reserve remaining.

[00283] Since AD subjects have a life expectancy of less than 10 years from
diagnosis [38, 39] and low 22:6-containing EtnPls are highly associated with AD
severity, the decreased number of P1 subjects observed in the aged 70-95 cohort is most
likely due to differences in life expectancy between P1 and P2 or P3. The transitory

nature of P2 is best illustrated by examining the different ratios between the percentages
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GALA082 71 61208 072.983 959 0J8H351 1.9% A 3P285 11/01 129216 0.0451
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. 9815437 885208 1/7$.235 859 00003585.56¢63. 58689204 4.9606 0.0473
| PE14425 g7d 204 211 2.234 375 0048)3681.7403 48798 1203 1280747 0.0488
5224846 40203 SqB.241 7|1 0861 3726.188>d 79082 1203 14205 0.049
[ 7435456 12¢3 2947 05g 04053652266, oD 99 1 o, 0873 4 o 0.0492
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0. 338 3. 654 0.184 0.716 0.039 605.5456 1203 4.920

0.154 5.420 0.131 0.908 0.0392 549.4844 1203 5. 315

0 {d@QZF 753 T@bIk 37 ARc@ratk asd @e%&res7d3§ex4r%%%tvae%gﬂeﬁer%@%atwnts with
0.065 4.480 0.069 0.950 0.04 365.31 1203 1

0 a@%llficam 9o Y7 impagn@eng (ARAS > 967 afid §dmaimdvpLRie8S8with a mild

0“9831% EERigaLG AS 70 % B00> 1gieBntdos 5 7o

OOOOOOOOOgOOCDI—\CDCDCD@-POOCD\I\IOOCD\I

0.102 6.185 0.179 0.933 0.0414 625.5075 1204 3.271
; g ‘ e .. i : 1 - .....: i .' _? L 6 71 E_Og
O 3&7] 8151192 213 P37 Uo‘dﬂz‘* . ] KT 3.84E-08
0. 563647 71361102 081 $07A931 0004 62626108 bHed| 2. DBZ3 | 2.41E-07
0L 825856 F771102 P09 #86791 0 00FHU 4.303 0.059 0.897 | 1.71E-06
565.3394 1102 3.268 0.064 3.784 0.081 0.864 | 3.73E-06
837.5027 1101 3.373 0.056 3.818 0.070 0.884 | 4.53E-06
804.5713 1102 4.022 0.051 4.414 0.060 0.911 | 5.01E-06
831.5997 1102 4.379 0.055 4.761 0.046 0.920 | 5.17E-06
832.6026 1102 3.278 0.055 3.658 0.046 0.896 | 5.66E-06
803.568 1102 5.252 0.052 5.640 0.065 0.931 | 1.42E-05
805.5832 1102 3.894 0.056 4.293 0.063 0.907 | 1.48E-05
871.5528 1102 2.886 0.051 3.244 0.059 0.890 | 2.25E-05
555.3102 1102 1.669 0.053 2.070 0.074 0.806 | 2.34E-05
853.5854 1102 2.473 0.058 2.824 0.040 0.876 | 2.85E-05
886.5582 1102 2.898 0.036 3.166 0.051 0.916 | 4.34E-05
808.5792 1101 4.475 0.071 4.922 0.068 0.909 | 4.77E-05
780.5474 1101 5.229 0.067 5.665 0.086 0.923 0.0001
805.5605 1101 5210 0.072 5.655 0.078 0.921 0.0001
807.5758 1101 5522 0.071 5.962 0.069 0.926 0.0001
543.3296 1101 3.594 0.055 3.948 0.075 0.910 0.0002
779.5444 1101 6.228 0.067 6.660 0.086 0.935 0.0002
806.5639 1101 4213 0.074 4.656 0.079 0.905 0.0002
829.5604 1101 3.368 0.070 3.766 0.069 0.894 0.0002
755.5468 1101 2.034 0.091 2.551 0.098 0.797 0.0003
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928. 7505 1203 2.869 0.168 2.238 0.265 1.282 0.0473
894. 781 1204 3.884 0.196 4.542 0.228 0.855 0.048
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7235197 1204 3.066 0.083 3.699 0.091 1.072 0.0362
521.3477 1101 3.545 0.086 3.863 0.130 0.918 0.0374
1098.974 1204 3.016 0.105 2552 0.219 1.182 0.039
523.3634 1101 3.263 0.100 3.596 0.130 0.907 0.0433
807.5768 1201 6.721 0.033 6.816 0.031 0.986 0.0452
826.7069 1204 2.385 0.134 2.766 0.113 0.862 0.0462
931.7695 1203 2.852 0.090 2.495 0.169 1.143 0.0475
183.0661 1101 2.358 0.139 2748 0.116 0.858 0.0485
504.3814 1203 1.818 0.065 1573 0.113 1.156 0.0489
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847.5954 1202 2.030 0.095 2.867 0.104 0.7 88 1.37E-06
828.5742 1202 4.908 0.074 5.818 0.137 0.844 1.67E-06

WG 81759645 1204 2. 601 0. 059 3.069 0.056 0.847 2PATEAB®7/000313
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o AOLIT | 78129 51006008 | 854 G050 05‘95% 068 4-0.995 11$961 | 1.036 | 0.0285
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77 8056615 [ 12024 74743617. [0beb4a4. A3 [07.8¥05 dha3¥91J dé1 000d3e | 1.027 [ 0.0359
819458670 114022 3898 [/BB40. DB [ 0.07149 12045).104 80046 .[0QGF | 1.033 | 0.037
381053997 [12082 3252361108 |0RM93_R0B8 |(2.9586 W11843.095 000929 | 1.146 | 0.0374
> {28:5627, | 12041 3.333/|-0,078 |12954 4 @063 |3.094d QP78461.039 J0Hd67 | 1.094 | 0.0404
o730 4 13202753387 0100 |.5\142 0,093 | 5.4p0 1 Q082 A 0.948 Anh342 | 1.038 | 0.0417

8103972 | 47024 3.640790/088" | 38759 (FF69 | 4.136 | 0072 1/0.953 40937 | 1.017 | 0.0436
862452877 | 12043 3368320100 (00854 B 4699 dh59351 070 YOd71 | 1.102 [0.0447
9168254868 | 120232.83P5x170. [0B8R53. o/ |(B.BF9 dh780 0.928J080d22 | 1.126 | 0.0474
282655816 | 12032 2.9057701150), (073793, BB8 ((R.1BIZ 101883 20.937 000ZB8 | 1.270 | 0.0488
589. 3404 1202 5.578 0.072 6.318 0.155 0.883 0.0002
768. 5503 1202 1.668 0.144 2.412 0.103 0.691 0.0002
884. 7801 1203 6.076 0.082 6.639 0.104 0.915 0. 0002
568. 3574 1202 3.760 0.055 4.144 0.074 0.907 0.0003
685. 2601 1202 1.483 0.102 2.052 0.093 0.723 0.0003
765. 5313 1202 1.447 0.148 2.219 0.120 0.652 0.0003
772.5863 1204 3.177 0.051 3.466 0.050 0.917 0.0003
829.5856 1102 3.407 0.088 3.862 0.064 0.882 0.0003
911. 8032 1203 2.388 0.077 2.794 0.064 0.855 0.0003
786. 5967 1101 4.302 0.096 4.955 0.132 0.868 0.0004
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885. 7854 1203 5.116 0.080 5.615 0.095 0.911 0. 0004

174.1409 1203 1.904 0.122 2.872 0.212 0.663 0. 0005
\vagmnmmsaslzzoz 3.790 0.071 4.415 0. 142 0. 858 BCTOAZ007/000313

604. 5432 1203 6.172 0.114 6.803 0.113 0.907 0.0005
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gorg§928%202 2.196 0.085 2.730 0.110 0.805 0.0007
. 202 3.146 0.084 3.579 0.078 0.879 0.0007 93
WO 2007/098585 PCT/ CA2007/ 000313 785.5933 1101 5. 382
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6 qu 3U [o]®) 1U 932 U1. (VAW 23 1Ll+ .¢_J.OI7 2uo 7. O 1u U~ UUj 0
3. 07%0640. 093 0. 871 G 007 1 . 3356744302 0. 969 0.708§ 0
3d250. D/8 0. 700 Gp 0015 1811. 6096714301 2. 569 0.[10% 0
3. 20270. 152 10. 802 1 0017 882.]766 128 7.P38 0. 092 1 0
7. 7M380 117 10.933 01 0017 1744. 49547121804 B. 832 0./067 0
170390 D49 10 930 (1 0018 1884, 78777104 U 698 0101 0
512399 650019 999 P 0018 1262, 220371803 p_6F0 (/059 0
298310 pesle 88> ) 002 78415811 Aid1 3l 89d 0. 1000 0
> 4”320 14398676002 6175375 ﬁg 2 1 7152 6476~ :
T T#R8s 0. 10T (0. 7986, 0024235197 #4364 3643 01487, 0
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3. 1489 0. 104 10. 863 (1 0021 1880. 6035712202 . 897 0./084 0
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688340 11110 031 0 0022 149|576 1118% 2 5169 057 0 0
D2 1450 lhoa 11 187 P nada 1 7131 0 0 0
— HO‘SU A& by 1J. LJT \J1. \VAV Y spw | 1 7133 0 1 o
7047 0 1 1 7134 0 1 0
7048 1 0 1 7135 0 0 0
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7050 0 1 1 7137 0 0 0
7051 1 0 1 7138 0 0 0
7052 1 0 1 7139 0 1 0
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7056 1 1 1 7142 1 1 0
7057 1 0 1 7143 1 0 0
7058 1 0 1 7144 1 0 0
7059 0 1 1 7145 0 1 0
7062 0 0 0 7146 0 1 0
7063 1 1 1 7147 0 1 0
7064 0 0 0 7150 1 0 0
7066 0 0 1 7151 1 0 0
7067 1 1 1 7152 0 1 0
7070 0 0 0 7153 0 0 0
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3

0
0
wO 8@7H688585 1101 3. 273 0. 106 3.856 0.141 0. 849 OrOD2A2007/000313
0
0
al

5792 1101 4.393 0.099 4868 0.104 0902 0.0027
755784681 11ch 1188570 10712 412 0 %4 0 782 b 00311 0
78079275 1108 5 159210 dos 5 6o A¥§ o 024 b 0g31 ! 0
nr\707£—1 1ﬂr\/|0‘-ﬂ .r‘r‘ 1‘\ 4 Q 4 .—l/ls\‘n nZ'Egn QDA no .f\n’31 0 0
O {15 G D Nt i s DG DA et P 77 A i R e 0
851758981 1202 4129770 118 14. 896038 0. 877 P 0031, 0
63176019 1208 1.[47510. 13211. 956 0. @R 0. 754 0. 0033 1
557¢8861| 12064 3.]0191 0. 074 13. 424 0. 388 0. 882 . 00340 0
1887W366| 1208 2.127210. 134 12. 926 0. 154 0. 777 0. 00350 1
883798265] 1204 4.]14810. 099 14. 589 0. 083 0. 904 ©®. 00350 0
71267845090| 120U 2 17901006413 09Q 0. @4 0 003 ©._0Q380 0
150784031 1202 2 118590 989 12 549 o @4 o 857 H 00389 0
a2 B8 o 200 5 a1 n Aente oid 0 MBIZ 0 670 h na2a 0 0
aeTBL o 5% S local 6 163 14 3846 ;gg o ono O 21000 0
Eoo7m%44 1204—379547 01037438410 090200397 0
7S768g57] 1203 18151 0. 210 10. 815 0. #gbd 2. 2280042, 0
51769029 1202 3.13741 0. 098 13. 781 0. @839 0. 891 @. 00439 0
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5307®313] 1200 1./120900. 089 11. 698 0. 1883 0. Y12 0. 00440 0
328079906 120U 1. 14321 0_107ZM1 8671 0.092 0.¥67 0.0046
78378843l 1004 3112110 06413 _517_0.111 0. 887 0.0048
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Legend:

Jrag formula: The putative computationally derived molecular formula of the fragment neutral mass.
theoretical: The theoretical mass of the formulas shown in the frag formula column.

Ostar-detected: The detected mass from the ABI Q-Star XL.

delta: The difference between the theoretical and neutral mass.

diff: The mass difference between the Qstar-detected parent ion mass and the Qstar-detected fragmant
ion mass.

Loss: The putative molecular formulas of the “diff”’ column

Note: These are only predicted formulas for each fragment and are not necessarily the actual formulas.
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Legend:

Jfrag formula: The putative computationally derived molecular formula of the fragment neutral mass.
theoretical: The theoretical mass of the formulas shown in the frag formula column.

Qstar-detected: The detected mass from the ABI Q-Star XL.

delta: The difference between the theoretical and neutral mass.

diff: The mass difference between the Qstar-detected parent ion mass and the Qstar-detected fragmant
1on mass.

Loss: The putative molecular formulas of the “diff”’ column

Note: These are only predicted formulas for each fragment and are not necessarily the actual formulas.
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[00334] Table 49. Effect of Age on White and Gray Matter Scores in Females
White Matter Score Gray Matter Score
Cohort Mean SEM Mean SEM
Age Ctl, 30-39, Female -0.36 0.18 -0.56 0.27
Age Ctl, 40-49, Female -0.33 0.10 -0.61 0.13
Age Ctl, 50-59, Female -0.55 0.06 -0.71 0.09
Age Ctl, 60-69, Female -0.62 0.09 -0.90 0.12
Age Ctl, 70+ _Female -0.47 0.11 -0.58 0.14
Comparison White Matter Score Gray Matter Score
50-59 vs. 40-49, Female Delta -0.22 Delta -0.10
ttest 6.9E-02 ttest 5.4E-01
60-69 vs. 40-49, Female Delta -0.29 Delta -0.30
ttest 3.6E-02 test 1.1E-01
70+ vs. 40-49, Female Delta -0.14 Delta 0.03
ftest 3.7E-01 ttest 8.8E-01
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Table 50. Risk prediction in Males

[00335]

Cohort Mean SEM Mean SEM Cognitive Normal, Male -0.25
0.08 -0.44 0.11 SDAT all, Male -0.63 0.06 -1.11 0.08

WEDAT/0995BAS 5-19, Male -0.56 0.09 -1.00 0.13 BOATA2007/000313

ADAS 20-39, Male -0.67 0.08 -1.11 0.10 SDAT, ADAS
40-70, Male -0.71 0.14 -1.45 0.16 Post Mortem Ctl,
Male -0.44 0.13 -0.41 0.21 Post Mrtem SDAT Ml e
-1.62 0.19 -1.28 0.23 Conparison Wite Matter Score

G a tter Scor AD, All to CN, Male Delta -0.37
DeI%y§ -0.67 tt@s| 1. 9E-03 ttest 2.4E-05 ADAS 5-19 to
GNG &yl e Delta<‘,3-'.31 Delta -0.56 ttest 1.8E-02 ttest
253EE)3 ADAS 28-H9 to 6N, Male Belta=0.41 Delta -0.67
%g 1.5E-93 Etz P 8. 0% A 40570 to CN, Mal e
lg &|[- 0. 46 De -1.01 ttest 3.7E-03 ttest 1.8E-06
ADAS3H0-39 to &30, Male Delta -0.10 Delta -0.11
ttést ||4. 2E-01 ttest 5. 0E-01 ADAS 40-70 to 5-19, Male
Deld &|-0. 15 DeRt3 -0.45 ttest 3.9E-01 ttest 5.2E-02
ADAS®0- 70 to 0s|39, Male Delta -0.04 Delta -0.34
tTepEllg. OE-O1 stEst 1 &E-0lo Autc@ps% AD vs. Control,
MaIS BgFta 8. S\% Pa 81 IR tt DE-03 ttest
2. 8503 127 VR 2P07/ 098585 PCT/ CA2007/ 000313 [ 00330]
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Alg gl CN, Fe el Delta -0.46 Delta -0.59 ttest
4s6EHIS ttest & 8E-04 oADAS-5-19-to GN, Female Delta
-§.22|BeP rug- 05438 Treqt NYE- SRt 1. 3E-02
=< =3
= o £ > 5
= C o C
z 3 63
5 B X
-
§25lesed fsoxy 22 =2 23
" 25 =3
2 g 3
z 3 S S
- 2 E
ESfpneg FIMReZ 8§ o8 <3
g s 5
=
=8 63
Z 4 I Z 14X
EET sgg, 43 22 I%
O O O O O O &
N e
p
(% ﬁoo "go\o io\‘:
= E E
g 2 2

132



SO[eWS,] UL UOBOIPald JSTY 1§ 9[qeL

en
o
[se]
=
() = @ I © _ Z
-~ J— 1 —~
— M m o " Oo =©—O0 .,m,_ @)
EdfoSlansrzz Ows°z
N YO .o @ NI®)
0 LL . HO 4w+ NO zZ @)
. mo - -0 C = — 2z
O L& OMm nw O oo zZ
] m N A cOmm D
B e OHO O~ 50
S R m e 206> 0O
i eM coR8¢%s38-Y8 . . oas
m +— — . O . 1 O . . . .
mt403ﬂADn2_ND.om_.u Z0Z2=111 e 4] a9y €92 6¢l
I ~SR8NT 53850 s b 9 X4 0l S
T9050uSE8S00gY
O.SE RN q_ao.two,uomwTTcmNmmm 622 o€l 6'82 9'g
: Tp) . @ O
cBaSgNssE Tz 1 3F i N i N
HAtIADnﬁon,uo_.mW L - Zrooss 622 by L'vy 9'08
m 0 m o . 0 TN~ g 1 vz L 62
™Mo e OHO OO } =z
eOteOtmO_%%o GOCM o . . . .
TRl _.__._88 ( C_UONlNL €'¢ee L8y ¢S 908
mGN%SN%Ot%QQOOC? ON [& 8z gl ]
o™ LW . LM/n%L oo ¢ 9t 44 0z 62
LL o o - N~ 0l—OO 5 {°1% PG 8¢ o€
o oo % PRz NOOBIQ Pzl N [CJUO])  PazHeUWON [0QU0]) PaZIBWION [OQUC) PSZIBWION [OJU0T  PAZIBWION |[OAU0D
m o+ O® S emueuw_gml__z Reisy Ogloog Byey Al 8100G JopjeiN ABIS)  8103G JajjeN ABIS 81008 Jene Aeisy 81090 Jajej Aei9
HH&HHZHLWCL&QOQ@/
2o8ou8on T8 00 J, L0 v'se LS 859 198
O =0 ~O0c® 60~ ozx Le 5z €L g
mllooWmoWZa 't o 'z Li 62 §C e
n_U96%370.74% (i 8p vS 8¢ 9¢
N Y oa ;O OWIZIBUINIONUGD | PAZIPILLION [0JUCD  PAzZieWION [0JU0D  PAZIBWION [0JJUCD  PIZIBWION jOJUOD  PazI|eWION [0QuU0D)
NedYo oY a85emen gum 2IQ0Z JTNEI SUUM  BIODS JONBIN OHUM  ©I00S JOHEI SHUM 81005 ISTEIN SUUA  9I00S JONEIN ONUM
3GE25°9 3 E Heong < = - igna ornes seipon vo1 o
<-~@80- 0o 0 . >
,tMAthtFZrO o dro
=

HH
HH

Wi
Wl

L
il

%7
H el
RRL N
NieloL

%1
H ejol
el
N [EeloL

%
NSt ybiH

%
)SL SleIpauI|

%
MSI MO

siels

[9g€£00]

133



QQ- OONNMNOOC CO- OONpPpP) - N- (0 ~t O
U NCO - M~ .S"coUOU pNOO 4-4UU<LLQ
Wh 2007380000 - M M -M U). -NO O GO0 O | ~MW) | ~Mesr/al2087/000313
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2 70/95¢p 89-59 0.95 6.4E-01 ' Q Q
CN to 50-59 1.07 1 4.8E-01
SDAT to 50-59 0.70 | 4.7E-07
70-95 to 60-69 1.26 | 6.9E-02
CN to 60-69 1.42 | 3.8E-04
SDAT to 70-95 0.74 | 1.3E-04
SDAT to CN 0.65 | 7.6E-11
ADAS 5-19 to CN 0.74 | 3.0E-04
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2. )The compound of claim 1, wherein the compound is selected from the group

consisting of metabolites with accurate masses measured in Daltons of, or substantially
equivalent to, 541.3432, 569.3687, 699.5198, 723.5195, 723.5197, 751.5555, 803.568,
886.5582, 565.3394, 569.369, 801.555, and 857.6186.

3. The compound of claim 1, wherein the compound is selected from the group
consisting of metabolites with accurate masses measured in Daltons of, or substantially
equivalent to, a) 541.3432, b) 569.3687, ¢) 699.5198, d) 723.5195, €) 751.5555, and f)
803.568.

4. The compound of claim 3, wherein the metabolites are further characterized by

a) an extracted ion chromatogram (EIC) as shown in Figure 4A, and an MS/MS

spectrum as shown in Figure 6;

b) an EIC as shown in Figure 4B, and an MS/MS spectrum as shown in Figure 7;
¢) an EIC as shown in Figure 4C, and an MS/MS spectrum as shown in Figure §;
d) an EIC as shown in Figure 4D, and an MS/MS spectrum as shown in F igure 9;

¢) an EIC as shown in Figure 4E, and an MS/MS spectrum as shown in Figure 10;

and

f) an EIC as shown in Figure 4F, and an MS/MS spectrum as shown in Fi gure 11,
respectively.
5. The compound of claim 4, wherein the metabolites are further characterized by
molecular formula a) C25H51N09P, b) C27H55N09P, C) C39H74NO7P, d) C41H74NO7P, e)
‘C43H78NO7P, and f) C43H31NO]0P, respectively.
6. The compound of claim 5, wherein the metabolites are further characterized by
a) the structure shown in figure 12;

b) the structure shown in figure 13;
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f) the structure shown in figure 14,

respectively.

7. The compound of claim 1, wherein the compound is selected from the group

consisting of metabolites with accurate masses measured in Daltons of, or substantially

equivalent to, a) 567.3547, b) 565.3394, c) 805.5832, d) 827.57, e) 829.5856, f)
831.5997, and g) 853.5854.

8. The compound of claim 7, wherein the metabolites are further characterized by
molecular formula a) C,;H,;NO,P, b) C,,H,;NO,P, ¢) C,;H;,NO,,P, d) C,;H,,NO,/P, ¢)
C4sHgNO, P, 1) C,sHNO, P, and g) C,;Hg;NO, P, respectively.
9. The compound of claim 8, wherein the metabolites are further characterized by
a) the structure shown in Figure 15A;
b) the structure shown in Figure 15B;
¢) the structure shown in Figure 15C;
d) the structure shown in Figure 15D;
e) the structure shown in Figure 15E;
1) the structure shown in Figure 15F; and
g) the structure shown in Figure 15G,
respectively.

10. A compound selected from the group consisting of metabolites M0S5 to M24 with

accurate masses of, or substantially equivalent to those listed in Table 18.

11.  The compound of claim 10, wherein the metabolite is selected from the group

consisting of metabolites with accurate masses measured in Daltons of, or substantially
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52. Summary of key ratio and p-value statistics for
wEoorPlossse6: 0/ 22: 6 (ML9) to PtdEt 16:0/18: 0 ( Maty/caenoanovo3i3

rati 0 I onhi i n

b aleRf 1o 73,5385, B8R 0o 0 S, 5 PH0RER Ry 129.56721, 1
507-25%5@5(9,%)67458%, afdhf 7545156, 1. 07 4. 8E-01 SDAT to

50-59 0.70 4.7E-07 70-95 to 60-69 1.26 6.9E-02 CN to
60-69 1.42 3.8E-04 SDAT to 70-95 0.74 1.3E-04 SDAT

t d2cN dhezompgend oficlainphis vehenain the ngrpt®lireis Suider oHaracterized by
ADAS 20-39 to CN 0.66 1.3E-07 ADAS 40-70 to CN 0. 53

3. 9E- 1 2) a MPMES gfbcBOmtas SABMSBIBHgRe 01:90 1. 6E-01  ADAS

40-70 to ADAS 5-19 0.72 3.4E-04 ADAS 40-70 to ADAS

20- 39 3)8M3/NIEsptruiastshd®n ieARpAJ; to Control * 0. 55
4. 7TE-03 *ratio and p-value of EtnPls 16:0/22:6 al one.
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e TG RO SN AN TR
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gt%‘l-al - ThE 8&585151%?[:1%% 119 ,bWal{erqu B ets tolli?enl:s ﬁ?rth%? C Sé?a%fc’elf‘liied by the

structure

¥ CH,O-CH=CH-C14H29  » CH, O-CH=CH-C14H29

CH-0-C(0)-C17H33 CH-0-C(O)-C17H31
CHy-0-P(0)-0-C2H4-NH2 CH;-O-P(0)-0-C2H4-NH2
OH OH

9 CHyO-CH=CH-C14H20 & CH, O-CH=CH-C14H29
CH-O-C(0)-C19H31 CH-O-C(0)-C21H31
CH,-0-P(0)-0-C2H4-NH? éHZ-O—IID(O)-O-CZH4—NH2

OH OH
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spectronetry with a new quadrupol e/linear ion trap
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[ @fm368]fhé3 inethdaipé fyelaibn &9,, whereinatepab). coniprispd enaliyali theGhsple by
I ion trap nmass spectroneter for the anal ysis of

s lI11 Chmn@é?ﬁré@ydﬁ%ﬁsﬁﬁ?ﬁr@ﬁﬁ%éh@é\és) J Mass Spectrom
2004. 39(8): p. 845-55. [00369] 32. Xia, Y.Q, et al.

of
28 o TR PEARUBELE, 0 A OSBRI
Coyeamipridas andbpeng thernsampROB; liquld CHrbnatagraphy 3#d fibear ion trap mass
[00370] 33. Zhang, MY., et al., Hybrid triple
tREGHOHEYE- | i near i on trap mass spectrometry in
fragnentati on mechani sm studi es: application to
SsH$ uct [ e : '
rr%% abo}FIBig reng Hd (ﬁLaaB Bhe gf: %lﬁlgtﬁwz{?% gf(%gf ch?cri) .8I1e bt Hore than one
1:feted@2&mpl§ ﬁ)sOS?ﬁki;t rfﬂ:ﬁererﬁa reampisobtdinkd frokadfdh-deBented control
I\Ie]gr o&a{chi atric aspects of Al zheiner's disease: the
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T 1 $hLhik . 0,
\é!r-%up ?gn5| s}%\é:ar%ﬂ o?mglﬁz Af#%? éggo i es |st§rgmg{e q{h%laﬁe reference
7sahBle Relectébfremnpound of claim 1, wherein the conmpound
is selected fromthe group consisting of netabolites
Wi th aggdebad &féf&?c‘é%&m?ﬁ%téﬁrﬁaﬁ ftoth tfeg%tpéhm&m diagnosed AD-
substantially equivalent to, 541.3432, 5609. 9'
699. 51¢@neria3. 5195, 723.5197, 751. 5555, 803. 568
886. 5582, 565.3394, 569. 369, 801.555, and 857.6186. 3.
The coafivtingfeoénce sahpie bbtanteerfaing a phgert orialinttailg diagnosed non-
sel ectg%ﬁrom the group consisting of netabolites
Wi th @Ufpsses neasured in Daltons of, or
substantially equivalent to, a) 541. 3432, b)
569. 368 fourdt) re@@@m@lgmplﬁpbtamdm a [B)ieMSWIBEES fromn dignificant
f) 80 g ncpound of claim3, wherein the
net abo?(?gln kveé?lgalﬂ}?’?th characterized by a) an
extracted |on chromat ogram (EI C) as shown in Figure
4A,  andyHembinatgn t %Q?grum as shown in Figure 6;

24, Themethod of any one of claims 19 to 23, wherein said sample and said reference
sample are serum samples, and the one or more than one metabolite marker is selected

from the metabolites listed in Tables 1 to 7, or a combination thereof,
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b) an EIC as shown in Figure 4B, and an M5/ M5 spectrum
as shown in Figure 7; <c¢) an EIC as shown in Figure

wda)o7assisan M5/ M5 spectrum as shown in Fi gure BCT/Cd»00a/000313

ELC assh i.nFigure 4 nd. / ctr .
htwn TR b 5125, AR B ol R W bite marker
affirians Motddd sdresptidal aRghdt isfleftedUrdn 1Be gramsl consisting of
an EIC as shown in Figure 4F, and an MS/ M5 spectrum as

s hbesphatidyithgline related corappeds.iethanglaming plasmalegsap sodrienpus fatty

clai,m 4 in the.metabol.ites are further. o )
A snEhRY olalohE Riliph BipRlife. flfliiq dgpatiyss of said
Caietdpo i Blasdel, &3¢9 NEHERbo kL fﬁﬂﬂ'ﬂ%}’\'@gﬁﬂb@& in anyl_ way to the
C43H78NO7P, and f) 3HB1NOLOP, respectively. 6. The

c emppolindateboli] metbdjsmbicrarl metabditerelastesl i t es are

further characterized by a) the structure shown in

figure 12; t strycture.sho in figure 13; 38.

v 20076 sdind ROy PG R 5t oo s ot marker
S BOWMPrised rhétblReshwith ddcurdte nfis§ed Ghask@red P WALtbAS bf, ©F Witktantially
18; e) the structure shown in figure 19; and f) the

s tquiralemtgo sTAVII 321501 98T 69945198 BSd 061 T2815197,7151T356 5, 803.568,
cggﬁgﬁz of claim1l, wherein the conmpound is sel ected

f group consisting of nmetabolites wth

accurate masses neasured in Daltons of, or

sobst amhi aldihod EHiMA & Rhetein tHR)mESHOIRSGf acctate masses 699.5198,
565. 3394, c) 805.5832, d) 827.57, e) 829.5856, 1)

8323.50%57 723449 )an8 531 585 4re @hanbleenice plasmaldgafs and arerspécifically

s L ORI 85 S LS8 RS R

ChsaD 9610006 SrASERB oo

c ergpdagradsat incpatientsSwithivegmiine impaimeem bml ADAS-a@rge and severity of
further characterized b a%:the structure shown in
FFORM B erRarByent ssfelites 16 thi de st eFRaE qur 0 158, ©)

the structure shown in Figure 15C, d) the structure

shown irRe Het¥drtRfin 278 Whiddth sitd St d#ifors %%ng '?neg'%‘tﬁ)tﬁaegmarker

15E;, f) the structure shown in Figure 15F;, an
stieaded doreopsinmvdiagnosi gummiséSBetabolétspwithiavalrste ndBsesAneasured in

¢ ound. sel ected from.the grou onsi sting of

BPEBH T B SHBETLA BN 10.0Eb o o 2l SO, 0b§99.5198,
subst ey Lpfd1ysBguhkabeps. to those |isted in Table 18.

11. The compound’ of cl'arm 10, wherein the nmetabolite

is selected fromthe group consisting of nmetabolites
we9-h adbemzthodwdskian 2Rpalareiedhé onedaimaye thanone ortabolite is further

Su}?St %nt [ glbl y 139 WD 2007/098585 PCT/ CA2007/ 000313
characterized by

a) an extracted ion chromatogram (EIC) as shown in Figure 4A, and an MS/MS

spectrum as shown in Figure 6;

b) an EIC as shown in Figure 4B, and an MS/MS spectrum as shown in Figure 7;
¢) an EIC as shown in Figure 4C, and an MS/MS spectrum as shown in Figure 8;
d) an EIC as shown in Figure 4D, and an MS/MS spectrum as shown in Figure 9;

e) an EIC as shown in Figure 4E, and an MS/MS spectrum as shown in Figure 10;

and
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equi valent to, a) 701.53591, b) 699.52026, c)

723.52026, d) 747.52026, e) 729.56721, f) 727.55156,
wW@»007/098588286, and h) 775.55156. 12. The conpor@mcaboo7/000313

claim 11, wherein the netabollte furt her

char acD@nEIE s e wan Figuastignd ﬁ%MSM% SpEctRishpyn in Figure 11,

figure 21; b) a M5/ MS spectrum as shown in figure 22;

C)ESEGQVB#WB spectrum as shown in figure 23; d) a M5/ M5

spectrum as shown in figure 24; e) a M5/ M5 spectrum

507 By 2 R AN IR SR s e
ZZhar@aaqzeh)oy%dl@u@fm BHO) S NERPVH) czmsfsN(M &) @%H74NO7P d)

respectively. 13. The conpound of claim 12, wherein

t BeHvavadble) CasH/sNO, nhé ) Chlds déudt, lrQSedctb’yly mol ecul ar
formula a) C39H76NO7P, b) C39H74NO7P O C41H74NO7P

it Bt ThjoE g BEREahe gttt Pl yibabof isfurther

CeRRaMadzedlbycl ai m 13, wherein the nmetabol i te S
further char acterized by the structure a)

e e iy e

NH . (O - O C2H4- NH2 OH OH
ob. o %9&2%08}1 '(E:E%“rﬁl )CH- Cl4H29 2

CH O QO -Cl19H31 CH O-C(O) - C21 H31

CH2- O P by stnetpiashap i relﬁ’(c)) O C2H4- NH2 OH OH 140
WD 2007/ 098585 PCT/ CA2007/ 000313 e) CH2 O CH=CH C16H33
f) CH2dphetrarucihpgs in G §;0) - CL7H33

CH O CO-Cl7H31 CH2-O P(O) - O C2H4- NH2

CH2- O B Be sttu@atddhdiva in figidkel 1Q-ndg) CH2- O- CH=CH- C16H33
and h) CH2- O- CH=CH C16H33 CH. O C(O) - C19H31

CH O e Sigdetidd Shovarlgr @it @1 - O C2HA- NH2

CH2 o (O) O C2H4- NH2 OH respectively. 15. The
gfgg f claim1l1l, wherein the netabolite is
cte fromthe group consisting of

phosphatl dyl chol i ne-rel ated conpounds, ethanol am ne
pB2asmalTagerthod of mmi}ozg&raxﬁ okrirhsal %ty 2acwhkseinead enhplahnd satd rgference

acids, |ipi [ i on _byproduycts, netabolite
dé%rw}serws%é gncff éuﬁ%@ ?qnmée% prcsbg one giygorgian one metabolite

I
gﬁ{a 1§ %egeacl:%eglg%(?r??e rrﬁé%%& tlg)Slslers?eo i T%B% l\r}ég%{ a%%(f}xl‘tt§1g§tlon thereof.

cl asses. 16. A conpound sel ected fromthe group
cdbisi sThagetiod dfeclaiet 3ih ottietads tHel @ieed mare Talnl ome metabolite marker

needed for optimal diagnosis comprises metabolites with accurate masses measured in
Daltons of, or substantially equivalent to, 207.0822, 275.8712, 371.7311, 373.728,
432.1532, 485.5603, 487.6482, 562.46, 622.2539, 640.2637, 730.6493, 742.2972.

34, The method of claim 33, wherein the metabolite markers 207.0822, 432.1532,
562.46,622.2539, 640.2637, 730.6493, and 742.2972 are increased in patients with AD
dementia; and werhein metabolite markers 275.8712,371.7311, 373.728, 485.5603, and
487.6482 are decreased in patients with AD dementia.

35.  The method of any one of claims 19 to 23, wherein said sample and said reference

sample are serum samples, and the one or more than one metabolite marker is selected
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30. 17. The conmpound of claim 16, wherein the conpound

is selected fromthe group consisting of netabolites
wWowna/0esssiir at e nasses neasured in Daltons of, BPET/CA2007/000313

substantially equivalent to, 207.0822, 275.8712,

3710y gietabolites Moigto W34 wignaccungsmesesot, 48 vulgamially equivalent to

5?%m§§$w§%§'%§§%8 640. 2637, 730.6493, and 742.2972.

18. use 01",[" one or nore than one conpound of any one

of clainms 1-17 for the differential diagnosis of

desent iThe M&hodonEhi08s, fvotierélh ftfesndriradre ¥hah d@nAsthbWite marker

denmentia or the risk of denentia in a patient, the

nmePRPEsesoRpiabditayWith acetratggnaspes myasutsddn Maligns of amshlbstantially

PR oPBgbE 3501, e IR TSR e e 1956721, D

quanissts6/igng7Hss 6! 4id HYNes 851 IW AR WHGBInQARcreARLARR! ¥ of 2) to
marker; c) conparing the quantifying data for said one

o) Hiskeateshslp dementifew dhals¢cee cagmitiverimpairoentr espondi ng
data obtained fromone or nore than one reference

sanpl e; | id comparison,.ta differentiall
a2 no R H 5 bheRBIRE MR lets Pt bR ized by
met hod of [N 19, wherein step b) conprises

anal yziaﬁﬁh%#@@%?f?ﬁ'i@“@?smwlhﬁif&“%%]dmt ogr aphy mass
spectronemp&LC- MS). 21. The nethod of claim 19,

wher ei @) 8 MES/MS snegtrim ag shovghinfigugBut et hod and step
b) conprises analyzing the sanple by liquid

chr omatchgMPMS spredirim ne sliowrom figuse23tass spectronetry.
22. The nethod of any one of clains 19 to 21, wherein
sai d ompaMS/MB §petltan 08kowd Rf BfedgH sanple is a first
ref erence sanpl e obtained froma non-denented contr ol

i ndi Vi ngMS/g{g sp-EB@uIH%E b P @l #3:22, further

conprising one or nore than on€ reférence sanple

sel ect cond .ref erence sanpl e obtai ned from
a pati @g?Mva l%s S?F‘F*ﬁ}“g% Thyowdlilggll%gee >AD- denentia; a
third ref sanpl e opbtained froma patient with
clini c&??&@%%&%ﬂnﬁéﬁhowno@%%%YQzﬁﬁda fourth
reference sa%e obtai ned froma patient suffering

f r om shyaMI/VaEntpecttwn b shoven infimire Bnt ; and any

conbi nation thereof. 24. The nethod of any one of
crespegtivey. t o 23, wherein said sanple and said
reference sanple are serum sanples, and the one or

et b ST W
t ARy &eiar %Um@gﬁéémﬁ% C@ﬁﬂﬁ&ﬁ%’@ﬁ%ﬁgﬁ}ﬁlﬁrc]luo?%g\IOvP, €)

nmet hod of claim wherei'n 'sald one’or nor
méu dboNOtR el KegNOPagk €xs8lsN@ e and loy CoH$NBP, respectively.
di agnosis is selected fromthe group consisting of

39. The method of claim 38, wherein the metabolite is further characterized by the

structure

9 CH,O-CH=CH-C14H29  ® CH, O-CH=CH-C14H29

CH-0O-C(0)-C17H33 CH-0-C(0)-C17H31
CH,-0-P(0)-0-C2H4-NH2 CH,-0-P(0)-0-C2H4-NH?2
OH OH
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phosphati dyl chol i ne-rel at ed conpounds, et hanol am ne

pl asmal ogens, endogenous fatty acids, essential fatty
w@eed®9ssBs pi d oxi dati on byproducts, netabolitePCT/CA2007/000313

derivatives of said netabolite classes, and any

nmetabolite that may contribute in any way to the

oGt GEFRHETARR ol SRS M OCIA29
. S CERIR At L T CEROO T CE T
o, SHIBROVGLENIR! 0, | GHRIOBIEN0 CoHANH2

803. 568, 255&95582. 27. The nethod of cl ajyp26,

wherein th tabolite of accurate nasses 9.5198,

723. 5195, 723.5197, and 751.555 are et hanol ani ne

pLRsOM c@GHEXGHME16PF33 f i cal hy CdchF@aﬁld=iGH-C16H33

pat i ents with AD denent | a; and wherein the netabolite

mar k@rl—i-@f-cgél)JGﬂEHaﬁasses 541. 342H-O5C (€31 7H31

803. 668, and 886. 5582 are phosphatidyl choi ne

et a@H |- (OHO-GRH4aNER i n pat iGhLsOMY(0 Fa4C2HANH2

i npai rnent lon ADAS-cog, and severity of dognitive

i mpai rment Qpfrelates to the degree of deB®ldase. 28.

The nethod of claim 27, wherein said one or nore than

one mnetabolite marker needed for optinal diagnosis
conprises netabolites with accurate nmasses neasured in

ol LO#,-@-CH=CHO16H3B | v eaui alB,-OCl=CH-C16H33
5471. 3432, b& 569. 3687, c) 699.5198, d) “723.5195 e?_l

751. 565%04¢(®)CA4329. The net hod GiH-Q-& (@ pE21H31
wherern the one or nore than one netabolite is further

char aCty-Q-4(BY-@rCaHeMNHRt ed i on GHpdRaPéGHa-C2H4-NH2
(EIC) as shown in Figure 4A, and an MS/ VB $pectrum as

shown in FigqdHe 6; b) an EIC as shown in Fi@QiHe 4B,

and an M5/ MS spectrum as shown in Figure 7; «c¢) an EIC
agespba@melyl N Figure 4C, and an M5/ MS spectrum as shown

in Figure 8, d) an EIC as shown in Figure 4D, and an

M5/ M5 spectrum as shown in Figure 9; e) an EIC as

sKBwn iAnmpthgd far aggessingideragntiner WS risk eE derigntiadn & pYigRt ithe method
Fi‘&ﬁre .10't Sze\end 143 WO 2007/ 098585 PCT/ CA2007/ 000313

ff’ Rngp%}%‘es RN in Fi gure 4F, and an MS/ M5 spectrum

as shown in Figure 11, respectively. 30. The nethod

of cl aiajoBQininghedetirh sithpledoen suid patieat;t han one

metabolite is further characterized by nol ecul ar

formul a_a) C25H51NO9P, D) CZ_7H55NO_?P_, &@%QHMNO?P,

d)  c4bianaloire sEy sempiatgrbirm quRiiyng i Qs gipmore than one
respectnile\{g)l&{i %}rkefrhe nmet hod of claim 30, wherein the

one or nore {enan orie netabolite is further

characterized by a) the structure shown in figure 12;

b) t he c§icomphtingetiehqantifying dgarfe &3 one pr tivee sanumteunetabolite
shown in figure 17; d) the structure shown in firgure

18; e) maskersiorqesiesncadingian phtamed ffom 99e onmpre fhaniqig reference
struct %Elﬁpr%!‘%&“ in figure 14, respectively.

d) using said comparison to assess dementia or the risk of dementia.

41. The method of claim 40, wherein step b) comprises analyzing the sample by

liquid chromatography mass spectrometry (LC-MS).
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32. The nethod of any one of clainms 19 to 23, wherein
said sanple and said reference sanple are

wa@eoehossspi nal fluid (CSF) sanples, and the oneCTDCAR®IMOO0313
t han o j Oy
rrg?ab O:T“Iﬁ { el 9)% Elgﬁ'n 4@1{%&% {f% nﬁ%{roﬁg @g ﬁ%{l < g?ﬁﬁft‘ method and step
t bﬁé(ﬁﬂ;ﬁnses aﬁalyz'lfﬂgf theahhptt f liqlid lc]iﬂoﬁq%to i @hd lihbe iom&ap mass
or nore than one netabolite marker eeded for opti nal
dpRfgHOREYY.conpri ses netabol ites vvith accurate nmasses
measured in Daltons of, or substantially equival ent

85, 20810 R b RS0 (R Jhml B el g 0P et on

7 280er6A@3samiAe iL 9 Adst Rfcrenidecsaildobtambd o @ mdA-demented control
wherein the netabolite markers 207. 0822, 432.1532,

seplividualg22. 2539, 640. 2637, 730.6493, and 742.2972 are
increased in patients with AD denentia; and werhein

”g abo EE %eﬁg)rdk(%(c%a %17%2 Sitbfein, 3 0hS b more t??lag 28e ¢ reference sample

are decreased I'n

Aﬁlrdﬁﬁemhpﬁses%sec'(ﬂiw réfefeh@dsadipl @Bltabiee iﬁfm al pakies wh eBgnitive
23, wherein said sanple and said reference sanple are

s EFWW Beasued byt HRA rreg.arthindreferenngsample obtained dtam apatient

nE il St E it s MG b BMSE corgtps i ¢

accurate nmasses of, or substantially equivalent to

those IThehrthddofTalpldde b8 cladfs 40 he 4485 RQ6inFhe SAEHIMER than one
wherein the one or nore than one netabolite narker

cBbrEesmatkentis| selestsdwiren thecuetabelitemdisted imedshlesed0i1d, or a

substantially equivalent to, a)
%$§§§%(%{fh8§éoggg 52026, c) 723.52026, d) 747.52026,
e) 729.56721, 727.55156, g) 779.58286, and h)
736. 55T56me&f®d dﬂ&!ﬁirﬁlﬁ wheefy tBashe bimbRahiLMR methbdite markers

to h) indicates AD denentia with a severe cognitive
i FRIBPISPE Mrctabpiites TWigh AgcuraiRl mapses mdapyred in Waktensi of, pheubstantially

TELARRL8 51 SBABFTRASLE e otk B e s,

s@wmsszn 563.88042 588369, @m 3558180 8R4 WiHBleSa GRAWSe inthe patient
figure 23; d) a VIRYS sp ectrum as shown in figure 24;

e;anwlwe/nwalscﬂé@mﬁdms@%iswwrﬁ 195,438 §19B;and 731.55 \ibdivktes AD

truma shown n fi ure 6. a ., \Vo/ tr
SRR g trne 1D she s ol S bR 0 i 0 3687,
| 90, 5@6&1@%558’2@%8&& Yive Rpairkitait BEARAE-04g %h@é grease in
37, wherein the rretaboll e is further characterlze
ntbllee:mumarsaﬁmiemn meabol(s MirbiiO3P3.3894, G BBI,NDAR55Chnd 857 6186
H74NO7P tb% C43H74NO7§(M§% CA1HBONOYP, f)
ﬁ?@&@ﬁ@ Nesy d h) C45H78NO7P,
respectlvely 39. The nethod of claim 38, wherein the
nEt abohihehbs féMlY@%tlﬂ@%@éﬁ(ﬁ[ﬂéﬁf&ﬁ&ﬁaW%e A HELMhEntia in a
a) CH2. O CH=CH Cl14H29 CH C14H29
QMtenC(e) mahF¢He M Bk gy fh(e@ep@mt? H31
CH2- O P(O -0 C2H4A- NH2 CH2- O P( O - O C2H4- NH2 OH OH 145

O 200 98588  PCTLEARI0 L9904

b) analyzing said sample to obtain quantifiying data for one or more than one

metabolite marker;
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0 CH2. O CH=CH C14H29 d) CH2. O CH=CH C14H29
CHOCO-Cl9H31 CH O C(O-C21 H31
WERRY/@E380) - O C2HA- NH2 CH2- O P(O) - O C2H4- NH2 CpCEHA2@Y/000313

% QOC%%%?tM%G%f%Wm%%@ {H35 one metabolite marker to an

CH2- O Rt&hal Qo b¥imdiRolek2- O- P(O) - O C2H4-NH2 | OH OH
g) CH2- O CH=CH C16H33 and h) CH2- O CH=CH C16H33
CI—l-OC&O)-ClQHSl CH O C(O-C21 H31 .
CHz2- O P} eymraringisacinmio ofipaidope of morcthpp ongmetabpfiteHnarker to the

the ri LBigae e ATCG o g R IR, ORalRROH Shedhmore than
conpr i shév@férbigceSh@pR; @id @) obtaining a serum sanple
fromsaid patient; b) analyzing said sanple to obtain
quantifiying data for one or nore than one netabolite
mar ker ;©) Asingotrhepmpartsen tghiercntjallygdiagnose dementig @r heerisk of
or norg. than one netabolite marker to corresponding
data obtarned fromone or nore than one reference
sanple; and d) using said conparison to assess
degent iTae adetiiddeof ¢lsikn 99, wikdrBiRtsked byidompties aRilIotk Bk sample by
cl.ai.m 40, wherein step b) conprises analyzing the

s Hawd ehroynategraphygmess speriiontsi thG-M8ks spectronetry
(LC-MB). 146 WO 2007/098585 PCT/ CA2007/000313 42. The

hod [ - e t 1S a
e SSRGS R rysgnd s
t BecaapiNes abylydihgl thethampleosRli QGd @mmaﬁiyﬁaﬂh;y AR&IintfRNon trap mass
trap mass spectronetry. 43. The nethod of any one of
CPRECHEMEWYt 0 42, wherein said one or nore than one
reference sanple is a first reference sanpl e obt ai ned
fegm a - t indiy dwal . 44, The
rethod of MG ofp Bt s 47 4, WBlein 4 o g than one
r effeessecangiey e firftulefdi@ice GAMPld S6t8indd F0&0 A chonafediedfdecontrol
sanpl e obtained froma patient with cognitive
i gaiidydnt as neasured by ADAS-cog, a third reference
sanpl e obtained froma patient with with cognitive
i gpair nBas b or.hoth. 45. The
ng?' hodﬁrg tmae‘ra}g)done %&F g?’aﬁibﬁs%ﬁgh?pgf SH%, O%%rrlg%e &‘ﬁ’é 0g, Leference
osantpd¢ eclédhahfrome netabolite marker is selected from
the netabolites listed in Tables 10-12, or a
conbi nggd 1 f . ' : )
wherein tcﬁgd oelrgégr[ﬂgfré Sanlgglg Ot-lb- %%%%pﬁgﬁggg%@ g‘inﬁéarl]%i rlignosed AD
conpr i éagentigt abol ites with accurate nmasses neasured in
Dal tons of, or substantially equivalent to 541. 3432,

569. 368thirda@fer&itd 8amplR 3bhdiRA, froh? @ patéhf withlinRafP diagnosed non-

803. 568
AD dementia;

a fourth reference sample obtained from a patient suffering from significant

cognitive impairment; and

any combination thereof.
52.  Themethod of any one of claims 47 to 51, wherein said sample and said reference
sample are serum samples, and the one or more than one metabolite marker is selected

from metabolites MO5 to M24 with accurate masses of, or substantially equivalent to

those listed in Table 18.
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886. 5582, 565.3394, 569.369, 801.555, 857.6186, and
wherein a decrease in the patient sanple in

wordaoabedsst e markers 699. 5198, 723.5195, 723. 518FT/CAD@?7/000313

751. 555 i ndicates, AD at hol. oqgy; a decregase in the ..
131 onThe Higtion 1R, b OEreu I /9E 8 TS (hag g€ mielsbolite marker
5 i et SR bi ¥bstantiall
SRt merdbca s 0G0 thateS et 6} DRIGRISE bl Mbstantially
sequivaerit o, e T@IOEI 59 £b)6AP 162020, 5FB.332026, & 697.3B®6, €) 729.56721, )
801. 555, and 857, I ndi cat es %gni, tive inpairnmen

6186 t .
o2 WVBIES, 27779 A8AB4-RBADY Bio- il Po-cd MihFLer the Hitergalsenisg metabolite
SRS OB P TP R bl FEAGRL o o pgancaty
f e@iivgaitdo pAbisassg. b) anal yzing said sanple to obtain
guantifiying data for one or nore than one netabolite

mar ker; 147 W) 2007/ 098585 PCT/ CA2007/000313 ¢) ]
obt-ai niThg methosk oloclpiat Sdawherein a drsregseirothe i of Mgtrbglite to the

] . i . ite: .
T AL s D SERRLEO0E O LRI Bocimen.
netabolite marker to the internal control netabolite

t 65.cor Tas prididnd cthixh @3 phakinate etabolites aerfuniyrehidaesrized by
one reference sanple; and e) using said conparison to

di ffereni MY/MS PeaeBRaesHNERHgares 1.t he risk of
denentia. 48. The nethod of cla m49, wherein step b)

. . ' S qui d
conpri g%p@gﬁfy@l 'e&gurhlags Oquirg%}/e(% I gul

chroma SS spectironet -MB). 49. The
met hod of%@ilsm 47, wher.ein IBE mei 0d is a
hi ght hFb4 PEEHY 25T W B AISUEY 23 onpr i ses anal yzi ng

the sanple by liquid chromatography and |inear ion
trap nﬁngéMggf&%ﬂeﬁﬁ‘ﬁ?%@h%@m%}@“h%‘Bhod of any one of
claims 47 to 49, wherein said one or nore than one

r ef er enceMsSHMS spectauna a$ shosn indfgeresdfce sanpl e obt ai ned
froma non-denented control individual. 51. The

met hod fof MS/MSEpedirunt sy shoem ie digprei 26t Ng one or nore
than one reference sanple selected from a second

refer egfgmm@ SeObiRLIS W QMR bfPL Wi th
clinically diagnosed AD- denentia; a third reference

sanpl e i f I ente W clinically
di agnogggkﬁgégﬁds,gﬁ&glgﬂln%%%gn 1§ f]‘é(%;rﬁﬁ reference sanple

obtai ned froma patient suffering from significant
cEGRFEV9Y: i npai rnent; and any conbination thereof. 52.
The nethod of any one of clains 47 to 51, wherein said

s3gp!| eTRBGh&ROd of efaih &3¢ the&%ffﬂ{eeméfa_ﬁol&@ ri§l %rﬂﬁﬁ_réh%cterized by
and the one or nore than one netabolite marker is

swelodesubad forimudan) @ BiedIO-P 4y Qe NO7 R CaiHiNQd @) &14174NO-P, €)

BTNl R oS PeB R OB ety an

PGhefef? A0/ BRP3A 3control metabolite is characterized by molecular formula
C39H7sNOgP.

57. The method of claim 56, wherein the metabolite is further characterized by the

structure

9 CH, O-CH=CH-C14H29  ® CH, O-CH=CH-C14H29

CH-0-C(0)-C17H33 CH-0-C(0)-C17H31
CH,-0-P(0)-0-C2H4-NH2 CH,-0-P(0)-0-C2H4-NH2
OH OH
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53. The nethod of claim52, wherein the one or nore

than one netabolite marker conprises netabolites with
wa@eaangsses masses neasured in Daltons of, or PCT/CA2007/000313

substantially equivalent to, a) 701.53591, b)

699. 52026, c) 723.52026, d) 747.52026, e) 729.56721,

f) 727.55156, @) 779.58286, and h) 775.55156, and

wherein the internal control mnmetabolite conprises the

nmetabolite with accurate mass neasured in Daltons of,

ok) s Gy 0+ Cil=CHeGdidHPONt t 04) 718 H4 QL HFCHAE14H29

nmet hdd of claim53, wherein a decreése in the ratio of

met abati @eG{O) 66 9HRer nal  cont r ol Clbt@EG(O1)eC21H31

i ndi dates_AD denentia with a severelcognitive

i npalGriner®-P(69-Ork2iideNdd20f ¢l ai @HZOAPED$HO-C24H4-NH2

nmet abol i teslare further characterized y la) a M8/ MB

spectrum asO¢hown in figure 21; b) a MS/ MB)bpectrum as

shown in figure 22; c¢) a MS/MS spectrum as shown in

L2 C e R E A B AR T S By CHCH fafdias
ol e onelierh Rk SRR oL efalt ety

o6, R DR QBRI R L (R SOIC R NH2
SRR R

CA1H78NO/P, g) CA5H82NO7P, and h) CA5H78NO7P,
respectively, and wherein the internal control

Covr Ranpe-CHECHCHBHIEA of  chad bt 56 uHOr o= Ol-C16H33
5 SHOUBI LS )" & o B CTOF L Fa

CH O~G(,0) 3 -L17H31 '

CHe- 6%&%9' @F@%Mﬂ 0-0 Q@HNF@-W-Q@‘M-NHZ
WD 2007/ 098585 PCT/ CA2007/ 000313 ¢) CH'

O CHECH- CL d) CH2. O CHECH Cl4H29 cHO C(@H c19H31

CHOCO-C1 H31 CH2-OP(O-0O C2H4- NH2 .
CreEPestEly) and e fpfempboogiiolopetagliteiyfuthenshaprtariaddy thy structure

Cro- wﬁm ﬁ@%q-m 7H83 & 0- () - C1 7H81

o Qogiiets 183 g5 G O arGiceies

G o YO BTG Cor e

& CHA0PBIONCARIRAL O - O 2Tz o o
OH

38. A method of identifying one or more than one metabolite marker for differentially
diagnosing AD dementia, non-AD dementia, cognitive impairment, or a combination

thereof, comprising the steps of:

introducing one or more than one sample from one or more than one patient with
clinically diagnosed AD dementia, clinically diagnosed non-AD dementia,
significant cognitive impairment, or any combination thereof, said sample

containing a plurality of metabolites into a high resolution mass spectrometer
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respectively, and the internal control netabolite is
further characterized by the structure
WERR)70$380) - CL5H31 CH. O C(O) - C17H35 PCT/CA2007/000313

CH2-O-P(Q - O C2H4- NH2 8. A hod of identifying
one oroHPWGIANiTYING q?@t%'ﬁgﬁeir?eéaﬁﬁ?er for

differentially diagnosing AD denentia, non-AD

denent { g, i 000 ia¥of IRPUaIBAng ;2 conbi nation

t her eof, %:onpri sing the step?ogf: i ntroduci ng one or

more than one sanple fromone or nore than one patient
with oimpariogl the dientifiosg cendDquantdying adate| fromc #q ypample with

di agnosed non- AD, depenti a signi figcant cognitive
i mpai r%ﬁ??own%qﬂ(}ja E‘ém Sr?g‘[plleoﬁg‘f‘ﬁerF%B@fzeg “sanpl e
containing a plurality of nmetabolites into a high

resol ufde cSReRdrE WL e m&BEOHOMARRY (A9 Bf&Es between same
PCT/ CA2007/ 000313 obtai ning quantifying data for the

met abo$dnmds andsaeditdfergnes sdmpkbase of sai d quanti fying
data; conparing the identifying and quantifying data

fBRel Perar i ot R FARRE ¥ g 8 Eon Al B0 et n
Oty 881D P0-1 § CandBIBKSEH anlyRBIbHalibe ftRrddgt veen sane
sanpl e and said reference sanple, wherein the

metabolites netabolite markers are selected fromthe
nB9.abbhd methodi eft eldin 58, Terthes comprisingoselesting agmirgmab pumber of

an opbi nation thereof .. 59... The.met hod of clai m 58,
fﬁﬁ%{aﬁgﬂgé’é ?%F‘fd&?l&ﬁ Oé’élfrfaiglagn?ﬁlsni mal nunber of
net abolite markers needed for optiml diagnosis. 60.

The netrhethafodchBilmmb8s, Whatiai the hil® Ri@htisembiiégedometer is a
mass spectroneter is a Fourier Transformlon

Gy et rloansfegravioa fiyeloties ReSpeoce Miast Spectrrmpsy (F18MS). A

nmet hod for evaluating the efficacy of a therapy for
treating._ d ia in.a at i.ent onpr.i si RQ: . o
obfai g eEah Pl P, &R pERTRYSY BR el gementia in a
Sphttkn® ¥ORIpEising@; Obt ai n quantifying data for one or nore
than one netabolite marker; c¢) conparing said

qguant i fl%kﬂ&ingl Laasa}n lecg&{lsgigg,gg&ﬁg data obtai ned from
n

one or ~ nore an one reference sanple; and d) using

said c ari son to determ ne.whether. the ther i

o ov PhEFARE s sRRs ol G Rlng 4R S ORRY Srs fhan one
met hodnRtabelidimaRd; wherein step b) conprises

anal yzing the sanple by |iquid chromatography mass

spectr A i hegoRfling lddlaBbBaned fr

wher eig t e]yar?egﬁglg@ugma nlgg%t%htgghgh l(J)t Tt th(eJI(I;IBbande St%rgoneor
b) compfors than anatefereng satplesanpl e by |iquid

chromat ography and linear ion trap mass spectronetry.

151 WO BQR#{0R8&P 85mprkbiAR A0téHRIRe hetheb 4he theRpyES BRstoving the

of any one of clains 61 to 63, wherein said one or
nor e t dememtpd state of the patient.

62.  The method of claim 61, wherein step b) comprises analyzing the sample by

liquid chromatography mass spectrometry (LC-MS).

63.  The method of claim 62, wherein the method is a highthroughput method and step
b) comprises analyzing the sample by liquid chromatography and linear ion trap mass

spectrometry.
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reference sanple is a plurality of sanpl es obtained
fromfroma non-denented control individuals; a
w@barrabsssy of sanpl es obtained fromfroma clipcTaibon7/000313

dlagn ed i ent; ne 0
C nEreapsnaL kol S Bl RN B Ty han one
, nation thereof. 65. The nmethod of any one
q%fc af%@ﬂ.f to 64, wherein said sanple and said
reference sanple are serum sanples, and the one or
mor e thploradineonetrhes| dbtanadefrdoe fromsa nesl-demented gongal mdividuals;

metabolites listed in Tables 1 to 7, or a conbination

t hereof. 66. The th | ai-m 65,.. wher e .
or nDr%P]f"F?jlﬁy 8&5@"{% S gaf”i“?d %lﬁi?g}a Cl%?ﬁ%rdé%égég e‘%ﬁq)%twnt,
opti mal diagnosis is selecte fromth

consi seney netre hReESaE: thgyapy g‘éﬁhﬁé SO S?’E@“’@S r@?&ﬁ’&?aﬂem

et hanol am ne pl asmal ogens, endogenous fatty acids,
essaytconibifatipn yheagsifds, i pi d oxi dati on byproducts,
nmetabolite derivatives of said netabolite classes,

apsl anyhemithba bt irsy onbaf claimys 6d aob4,ivheren said samyplevend shid reference

t he anabolic/catabolic netabolismof said rret abo{( ite
cae ate Semm yanepl e ARG theme OF B1ogs B8n oppBielabAlie ek g selected
OF. t . rker
ObplihE r BRI BB IEPEIL Lk Rl BRG] SRt
of, or substantially equivalent to, 541.3432,
568. 368K nfeRddDFLBIm 633whérem, sakPéheqt Igre Tah.obb ﬁﬁztabolite marker
803. 568, 886.5582, 68. The nethaod of any
cmarkess @ecded B4 ontiesl efliagrosisy iss atptted gFm stg? ogmup consisting of
r glfnéesi%ﬁﬁ?d?/lchgﬂ{% ke?atgﬁ gorﬁ&{uﬁﬁgé %ﬁﬁgﬂl@{ghrfeel ptl'rées?nag %@ endogenous fatty
WE(ElK@ leséentislefagy taeﬂls f ligidnok atioR bagrothidt€ Sndtateiliegl dérivatives of said
Table 13, or a combi nati on thereof. 69. The method of
chigtabobig, clapsss.epnd tany Bebolite nbak Maya OMHBUtReINaBRY (WaY to the
ti npri ses
n@‘?ag’ﬂh?/ Cé}e@ﬂw rfl%toboé{:sﬁlr%ﬁldnrgétggogﬁ%légsgged in Daltons
or substantially equivalent to, 207.0822,
235 87 18e metod 6T laimPBRI whaRin safBéneldx3Rore 418, dne@dstabolite marker
487. 6482, 562.46, 622.2539, 640.2637, 730.6493
mcznmgsrsz mel@iDOlWeWﬁ]élﬂWt@fnaéWﬁ resisutse 1g Daltars @fi of gubstantially
I r
E LDt e SR R R ik Sl L R
nmagéessd. s selected 152 WO 2007/ 098585
PCT/ CA2007/ 000313 from netabolites M)5 to M4 with

accurate masses of, or substantially equiyval entﬁ?ﬁo
t B8se [Themethodefzayene of glaims 61 tpiod, wharpiggaid sarpplg spisl reference

c Bmﬁegéet peﬁ%l{?(gs[e%r? pg% (\;EIMS%E %C@Q g{i@%h% %913 bnt ﬁof@ﬁﬁ‘%rg metabolite

nmasses neasure
Dal dried? $s lectddr fr&i bisd mbthb@ltby/list@lidi Tadleel®t of ®combination thereof.
701. 53591, 699.52026, 723.52026, 747.52026, 729.56721,
727.55156, 779.58286, and 775.55156. 72. A method for
el uaitlihg gnqth@i @ﬁqlalga@@ vgfergin ﬁhfeqrgpy AQJE thqnecgllelrﬂaabohte marker
denent [
élﬁ%({ég £k ¢ ro %mg% Idﬁ) asmzm{xﬁﬁ{%’ Hae?]dg:agtzels %thgiglbg"afsa arﬂn%lsis r?%asured in

olp3aitofis @ﬂacbl{ subyiafigalDaéduiadént a0.2@1.0822( €75 .BAID, c&‘?é 7311 373.728,
met abol i te marker : c) obtaining a ratio for e

o3 SRE2. 985 0D ASHAR D B2t S T0eo a6y TiEER, T2.2072.

internal control netabolite; d) conparing each ratio

Of’JO.S al q"h% euRd M?oﬁé@@la‘ﬁﬂ?é %t@?%érfefﬁ sgi‘arsgrﬁﬁletaﬁd {difreference

sample are serum samples, and the one or more than one metabolite marker is selected
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internal control netabolite to correspondi ng data
obt ai ned fromone or nore than one reference sanple;

wa@paeh7e¥8s8si ng sai d conpari son to determ ne whePdIEICARIN/000313

bt rentabdiel BB e A R s lhr Sslagfaly sppivatent t
Eﬁ?&lﬁ@@uﬁ%lé@g ng the sanple by liquid
mat ogr aphy nass spectronetry (LC-MS). 74. The

met hod of claim 72, wherein the nethod is a '
h7ght hTbegrehad ofetdiod’Gadestiethe dm):' oa:mqm Hee ona medtaboilitggmarker

the sanp liquid chromato ear ion .

e R aerdipltes i rats Brasn R i DGR ofo A seistantially
i Bert%o! %1754359%@%652’02%&793 mwmmmt '7‘299156771@ 727.55156,
erence sanple is a plurality of sanpl es obt ai ned

f7%9rﬁ$2&6r;raml Honsdefent ed control individuals; a
plurality of sanples obtained fromfroma cI i ni cal | y

nosed AD p te . 153 '.. WD 2007/ 0985
gm%o@ﬂhﬁéda 31 5¥ineghe SIRCY AR BHEPY B ok, dgmenta in o
g n‘%ﬁ ge obt ai ned fromthe pati ent or any
rrbl natl n ther eof 76. The nethod of any one of
cl al s )Cgbt}n?u I%p ‘leerﬁom said! p%tlérﬁnpl ¢ and said

ref er eft re serum san‘pl es, and the one or

nmore than gQne netabolite rker is. .se

ot aboP) FRAlYARS S4id SHpBIe ip ORtay BrAntian %3 efgr Brre Srggnore than one
subst aptdAbli% Agebval ent to those listed in Table 18.

77. The nmethod of ¢élaim 76, wherein the one or nore

than o fo&gh chl Hat?u? foq%Q%nle thfiél‘{g%)rr 'n?o?g‘ }hgg %ﬁlg glle{aggﬁte\%atrﬁer to an

accura € NESSE&s neasure
subst aptérahl ontrémbtaBdlast to, 701. 53591 699 52026,

723. 52026, 747.52026, 729.56721, 727.55156,

779. 58286, and 775.55156, and wherein the internal

cont r of) eempaAsHIS qagh easiop issidne e more thah one metakolite marker to the

Za ﬁ Iu\r/ gt I{nmfc n{}g’%éa@j]éi@ clg%gszp%pﬁm dataQbtatie %Io‘fr’lnn(gﬂe or n}ére than

one reference sample; and

) using said comparison to determine whether the therapy is improving the

demented state of the patient.

73.  The method of claim 72, wherein step b) comprises analyzing the sample by

liquid chromatography mass spectrometry (LC-MS).

74.  Themethod of claim 72, wherein the method is a highthroughput method and step
b) comprises analyzing the sample by liquid chromatography and linear ion trap mass

spectrometry.

75.  The method of any one of claims 72 to 74, wherein said one or more than one

reference sample is
a plurality of samples obtained from from a non-demented control individuals;

a plurality of samples obtained from from a clinically diagnosed AD patient;
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one or more than one pre-therapy baseline sample obtained from the patient;
or any combination thereof.

76.  The method of any one of claims 72 to 75, wherein said sample and said reference
sample are serum samples, and the one or more than one metabolite marker is selected
from metabolites M05 to M24 with accurate masses of, or substantially equivalent to

those listed in Table 18.

77. The method of claim 76, wherein the one or more than one metabolite marker
comprises metabolites with accurate masses measured in Daltons of, or substantially
equivalent to, 701.53591, 699.52026, 723.52026, 747.52026, 729.56721, 727.55156,
779.58286, and 775.55156, and wherein the internal control metabolite comprises the
metabolite with accurate mass measured in Daltons of, or substantially equivalent to,

719.54648.
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