Met hods for the Treatnent of Senile Denentia of the

Al zhei nmer's Type FI ELD OF THE | NVENTI ON [ 0001] The
w@e@s®ep27s nvention rel ates to the diagnosis, rPGRCA2007/001472

assessnment, prevention, and treatnment of Senile

Denentia of the Al zheinmer's Type (SDAT). Mre

speci fi cal Mythedher Gyrlesiment oSyt ol Adbarert &Pt he

nmeasur enent of et hanol am ne phospholipids in human

serum Further, the invention relates to the diagnosis

of various stages of SDAT, the early detection and

prAEER OF'THE INSENEKONt ons, the treat nent of SDAT,

the differential diagnosis of non-SDAT denentia, and

t ' tification of nplecular targets for which )

c R@Qﬁ 13 glﬁledaressmolrl&a}t@arel@?%aq thediagnesis T agResBFA dPreItion, and

U hRatnllel 3PS ileCDélﬁérﬁfaVo? e Rﬁhﬁﬁn&?@ﬁ“}pe E‘JSA@;G%F@ %peciﬁcally the
invention al'so relates to nethods of "using a nol ecul ar
dipagsanisihventidaselytet o themegkuraménise] egitdnolahenapipysphslipidLin human
t herapeutic intervention for subjects suffering from
dSREAT i Burthegy tha dpvention elates onthe dingpetinphyarioys stageg of SDAT, the

. t i.tes [ d.to. h
e s S e
Widiffler@ntéd] diaioAddis GYaidhiSTPA BHEREn R andINd ideAEfiQRIbABF molecular targets
non-denent ed pati ents. BACKGROUND OF THE | NVENTI ON

[ Goozhichhehemisal seberlegicdngesimenis ecanf be desigmyidnfprbtha i therapeutic
is d It i n er of el derl eopl.e i .
| FRPERETo O SHATY TR Rrorens G Siahellyy Bffiendo anethods of using o

C QRS EAHR Wm0 ARMBE: S dircet HdWMeBCGhd iafEth&hpegairidtvention f
probl em %t%nﬁas b_FéngE eét it mat eo? thaEtKHpgogg:naof th% ention for

popbikets saffiermgeiron ldemaggéa. of urtsr, iy énvanfion relaés Wemattmalecules or
(1 nd. that the cynul ative .incidepce of depentia in

i ﬁl%ﬁt%io {es that are, ?%’@Htt% III?Y&SI%QCWWQQ&?@HW&&%‘}FG% Eeatﬁfeen persons
B Ze1Rical [npaq)i%gtfit}g}fof@[bﬂ’f Gl BWI,ftﬁ)?lt-&trﬂeﬁzbdq{atientS.
denentia can result from neurodegeneration (e.g.

Senile Denentia of the Al zheiner's Type (SDAT),

denentia wth Lewy bodies (DLB) and frontotenporal
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denmentia) or anoxic event (e.g. cardiac arrest),

tr o the brain (e.qg. depentia pugil.istica.
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dementia in individuals living to the age of 95 is greater than 80% (2,3).

0003] The clinical manifestation of dementia can result from neurodegeneration (e.g.
Senile Dementia of the Alzheimer’s Type (SDAT), dementia with Lewy bodies (DLB)
and frontotemporal lobe dementia (FTLD)), vascular (e.g. multi-infarct dementia) or
anoxic event (e.g. cardiac arrest), trauma to the brain (e.g. dementia pugilistica [boxer’s
dementia)), or exposure to an infectious (e.g. Creutzfeldt-Jakob Disease) or toxic agent
(e.g. alcohol-induced dementia) (4). The fact that dementia can result from multiple
diseases indicates that the biochemical mechanism(s) of dementia are separate and

distinct from the individual disease pathologies. The metabolic basis for the specific
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[0006] In SDAT, the cholinergic deficit is best reflected by up to 80% decreases in
choline acetyltransferase (ChAT) activity in the neocortex and hippocampus (9, 10, 11,
12, 13). Data indicate that degeneration or dysfunction of cholinergic neurons in the basal
forebrain is a defining characteristic of SDAT. Reductions in cortical ChAT activity,
monitored via biopsy or in autopsy samples, correlate with the extent of intellectual
impairment in SDAT patients, as monitored by the Mini-Mental State Examination
(MMSE), an index of global cognitive function (9, 14, 15). In addition, these cortical

cholinergic deficits have been found in patients examined within a year of onset of
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nonitored via biopsy or in autopsy sanples, correl ate

wth the extent of intellectual inpairnment in SDAT
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Exam nati on (MMSBE), an index of global cognitive

function (9, 14, 15). In addition, these cortical
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Wl(%% 3{)}1 e‘\%lbﬂ idhisniormpaiom in aq)rg@@g@prywnh the apphcant snovel discovery

of a systemic depletion of key ether lipid molecules that has led the applicant to the novel
hypothesis that the early white matter losses described is due to decreased synthesis of
key ether lipid molecules and that this loss could be restored through supplementation of

ether lipid molecules.

[0009] Lipids make up over 50% of the dry weight of the human brain. Of these lipids,
over 60 mol% are phospholipids, and of these phospholipids over 60% are
phosphatidylethanolamine (PtdEt or PE) lipids. Ethanolamine phospholipids can be



of a system c depletion of key ether |ipid nolecules
that has led the applicant to the novel hypothesis
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c ' ong_ nant |- carh nono-, - and . .
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sn-2 results in very conpact and stabl e nenbrane
c ogrfudneddernpgrsbraddfusivn) transmicmbrang poweis ifigtcginh, and tritra-cellular—extra-

nyelin sheath functi.on, whereas a high percentage of

ARE ﬂ@%sfeé%ldfa{tﬁcﬁl?g't he fluid menbrane structure

required for nmenbrane fusion, transnenbrane protein

f yowltl) amhe s%&%td'ogl:i[ﬁc% ¢&k Ittt mPt S1F 8] tHél @NSChaok ﬁdZ{(%f Rlembrane

trafficking. 1] The second critical role t
Eantigdgpita¥hé BtnPhengiNgher bomdbacs ik pye ferentiatlg ogidized to form a saturated
antj oxj dant.. The EtnPl._vinyl ether. bond acts js . .
p@@rﬂﬁy & 1|-1,VS<b>8r%aYEQBEt She B@e?ﬁralt@gwfigt@cpfélped\@ngﬂc@@er linkage
a s $rLS Pattyic A& RAGE ire@¥dediah -
o?ijetsﬁrev S % ny?atlgtzaﬁigl?¥ clh%i%{e Bd RAQH S Rk lire Rl dRary omega
3 and -6 fatty acids, whereas the O-alkyl ether can be re-synthesized in the cell.
Oxidation of the vinyl ether bond, however, results in the irreversible turn-over of EtnPls

that can only be restored through the re-synthesis of these ether lipids in the peroxisome.

[0012] The key point in plasmalogen biosynthesis is that the creation of the 1-O-alkyl
bond occurs exclusively in peroxisomes by the enzyme alkyl-dihydroxy acetone
phosphate (DHAP) synthase. Loss of function of this enzyme either through point
mutations or due to general peroxisomal dysfunction results in a severe plasmalogen
deficiency. The remaining key synthetic processes occur in the endoplasmic reticulum

(ER) where the sn-2 position is acylated and phosphoethanolamine is added to the sn-3



preserves sn-2 fatty acids such as DHA and AA (42)

that require essential dietary onega- 3 and -6 fatty
w@eids9s2mher eas the O al kyl ether can be re-syrthiesrmeado1472

in the cell. Oxidation of the vinyl ether bond,

however, results in the irreversible turn-over of

EtpoRitisn th ateategiasorinyl P2 Ths fioalestept invaluesha plasmanyl-specific enzyme

r ynt hesj s of th t her in the peroxisone.
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c reticulu ere’ the sn-2 posi
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sn- 3p03|t| on to create plasmanyl PE. The final step
i IACTES4a %)} asmanyl - speci fic enzyne that desaturates
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in the disease process (34, 35). [0014] Decreased

| extitegnastepisaions i zeing SAEHAN; naerdememiasSD AT §2%\30)raThis information

correlate with both .denentia rity and | oad, .

Wb B Bies o heh B e S NGty e s 1e5har o perpheral
mademadtRnShadRr ApiddgABBs and fstkntitely &RNb bRRfative breakdown.
significantly decreased levels of dleic acid (QA)- and

linoleic acid (LA)-containing EtnPl in white matter
al@1obd¥regt encabationl ofseliggdendsocytrsneith A p@me} 5e—l¢3>tl®'):ly| decreases
br a

R S T B D RETES b Sl b
Ph@n SRR aAatSEAEh] §dPact3Rlics M[ﬁac'cﬁ‘lfnﬁfaﬁﬁﬁ hilthaPHBA&S §§3 34, 46).

the present invention that these decreases are
r éfldccumfilatiop esral pHawain ta sisécmliyandlmn okidatvestresd @@+49) and oxidative

synt hesi ot entjrely due to oxidative br eakd
[GFS&%]C%EF%%Y‘F Sl icBfar rsiogy P‘&&d%“r?&%é?}?"ég Al Hmagiosomal PE

?%Bﬁtbﬁﬂ%)s %ﬁ&aftigé ﬁg%s; %‘é E?ege;xgﬁtéég ARIELK :pgﬁﬁs ¢ g\ﬁ?ﬁm, 51). Due
béd the bansitivity of EtnPls to oxidation, previous researchers have concluded that
decreased EtnPls in SDAT tissue is due to increased oxidative stress. It is only through
applicant’s discovery that both EtnPls and plasmanyl PEs decrease in SDAT that this
generally accepted theory is likely to be wrong. To the applicant’s best knowledge, this is
the first evidence that a systemic reduction in ether lipid synthesis is a causative factor in

SDAT.

[0016] In both humans and in animal models of AP over-production, an age-related

trigger is required before these peptides begin to accumulate extracellularly as plaques.



tenporal and anatom cal characteristics
of Abaccunul ati on ani mal nodels (33, 34, 46). Ab
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oxi dative stress (47-49) and oxidative stress can
directly disrupt vesicular fusion, acetylcholine
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AEG(EIWE lAﬂ{Hoﬁ @I(JXIISO ﬁ ﬁfnc@o Ko19%s i ?9\%}1 i &1 %hﬁé‘% age (68) and
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fact .t hat
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[00 17] Although, peroxisomal function as a whole is

k peneridation €83)i ke dearénsageca(d8y import apdimaresseddntogeellular H,O; has

critical ,for neuronal ationnggg% Ihea Ilcatis
:l?ger}lil 1Q gevese ‘WEO’P}S%E Pgowte %%Wﬁﬁ*gﬁ G agfrigereases (79).

| ot ganed éﬂoﬁisgmaﬁfu%ﬁ&falteh&qo@ ):asteg S fiés: nPls and DHA (80,

per oxi sorral activity in mce . oXl soma
pRd),itwe caticad nompenentsif] lnotma&lnemmdalcfmmbtmemgodﬂge retreasedoxidative

(71 nd preserve cognition in early SDAT (72).
Pé?%ﬁ?i?gfg)nes

[0018] With respect to the membrane dysfunction and SDAT, there are well documented
age-related decreases in the bioactivities of peroxisomal enzymes involved in the
synthesis of plasmalogens and DHA. The two most abundant fatty acids at the sn-2
position of EtnPls in neurons are AA and DHA. AA is an n-6 fatty acid, derived from
linoleic acid (18:2, n-6), whereas DHA is an n-3 fatty acid, derived from linolenic acid
(18:3, n-3). DHA synthesis involves chain elongation and desaturation of 18:3 n-3 in the
ER to 24:6 n-3 with the final step being -oxidation to DHA in the peroxisome (76). Both
DHAP synthase (77) and B-oxidase (75) exhibit decreased function with age. AA
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consunme between 10 and 30% of total cellular oxygen

and generate over 30% of the H2Q2. Catal ase, the
w@eriosoY223 per oxi somal enzynme responsi bl e for PCT/CA2007/001472

det oxi fying H2Q2, decreases in activity with age

(73-75), and has been linked with increased |ipid

peyutheddaddes no(1Z@yire pehexishewl Baslaiion. A Al @slA A wputainigiinPls are

increased,intracellul ar, a een |inked to

S SRR st ar et R A AP T e ke e greater gent han
ageA ifgpIeeass (79). Decreased peroxisomal function

| eads to decreased synthesis of EtnPls and DHA (80,

81), two critical conmponents of normal neuronal

f UPLS] OMhibey thezhrdint aontamesr d hethe prerakitomed nechinsy o7& hthesize both

[S%*S%\él\é{?pg: g&“\a)%g Itha%ﬁg éﬁ%@&%%ﬁ g%i{uégg élg Elécg)g}ggated into
B e D R AR b Y R oy Oy

altanellentls bandwly apithisizat DiHe arfohdus Siet ifany aoid oEimtBplycérites (82).

neurons are AA and DHA. AAis an n-6 fatty acid,
dobbis Bipvides firthen gyidece isugpert theapplicagy’s hypothesisdhapdperpaged CNS

a . f | ' om. | i oRy-Tol , .
PRI Pl RO o AR S Pl fementation
defather pidewilithal8a Positide effedt loa NS heurdddl @ofrpdsivibh And function,
the final step being b-oxidation to DHA in the

p&pRsEiadly i sybrents shrsHo briaplicignitin dkese prokculefd b- oxi dase

(75) exhibit decreased function with age. AAsynthesis

d equi rLoxisongl.  b- oxj ' - and .. .
BN ke B RACALPT oo 1564 Yy By P, piochemica
agéenatibtls petenEtnEID A Thalheg iderb aasedtd Bead s@hj&Ad Rientified as having
extent than AA-EtnPls (78). [0019] Wile the brain

c &g Hioshemiqal alteratien pesuskiaswanRs iaesione s bipchemical alteration to

' b d EtnPls, . studi es hav ;
YBERERE s T D e RELS oy B on s cany o
phessble i Bk diedsd ptrdgegslsioﬁ%focegsm@reo hdRRsRAhAIRHENE M td IR health of an
brain in this formvia the serum Only trace | evels of

néndiyiduglrat hisls priedhepilyastages ofifRAds free fatty acid or
intriglycerides (82). This provides further evidence
to support the applicant's hypothesis that decreased

i | pheral dysfunction in ether
%@%ﬁh@élﬁﬁpﬁﬁgﬁlpm enment ati on of ether
lipids will have a positive effect on CNS neuronal

C P00 $ IThee PresadintaHtiohirelbtes @SME Giakhbils, itk Sk 8Edns, TB@MAon, and
to be deficient in these nolecules. [0020] There is

t MigatmenhebderilsrDementiagh thax Alzheisway TypaSRAB).oMoze siseifically the
bip(r)eCsQn n{].n\(/:ér’%lltion relates to the measurement of ethanolamine phospholipids in human
serum. Subsets of these molecules have been found to be significantly altered in subjects
with pathologically confirmed deposits of 3-amyloid versus subjects without 3-amyloid
deposits and in subjects with a clinical manifestation of dementia consistent with a
diagnosis of SDAT versus non-demented controls. Of particular interest are changes in
ethanolamine phospholipids containing a vinyl ether linkage at the sn-1 position,

commonly referred to as ethanolamine plasmalogens (EtnPIs).

[0022] The present invention relates to small molecules or metabolites that are found to

have significantly different abundances between persons with a clinical manifestation of



alterations present in SDAT. There is also a need to

treat subjects identified as having this biochem cal
W@bkdoeng2ron in such a way as to restore this PCT/CA2007/001472

bi ochem cal alteration to normal |evels. There is al so

a need to be able to make this identification as early

asSQ;‘bE ghdbherna, ndmdazimesm@smnpntsgﬂmmmm prventegsalasrelaes to small

B BB s B R e e
| WﬁNﬁ' N rd Al gidd CacRlBERAbN | JFVEMIbRIB ragdri] ?&s?mts Oabfsé}ﬁ of such

di agnosi s, risk assessnent, prevention, treat nent
ofpatbettigye Deerresetlilevetsfofthese %ﬁlalhaohalléssor'ﬁ}qmyo(lféﬁ)ﬂn'ﬁ)f be indicative of
Mor e CIfIC |y the preseni ipvention relates to the
ned¥e ?’Eﬁ‘i‘ﬁ Q%gﬁﬁﬁqéFaS?n%ﬁ@lé%g’pﬁ’élﬂrﬁF%‘smY‘ﬁmﬁa agtifies specific
S Qb1 Gub

9 Slﬂg o C%lﬁs@‘olfp?%ftg%}@% %gﬂ gjﬁgntﬂaa'&r&g&ﬂn HY of subjects
paufifetiggiroml SPATonThe presknd épesiitis aled rélaesyd giechode ferudiagnosing
subj ects w thout b-anyloid deposits and in subjects
V\Adﬁﬁle%“?b?‘ri%téﬁlneH%‘i’S‘%%ldﬁPF‘l?Fﬁ of denentia consi stent
WI t h a di agnosis of SDAT versus non-denented controls.

t~[| [
os p he #‘%ént éfg\';]e%g??] Plﬁg()gesgﬁﬁz'}lg%%%th Oﬂtﬁﬁhﬁﬂ{ !loa’lélgﬂg{% petabolically

S moﬂnprmmlséd @hanotmmin® playmalegearsy e bad that this peostedsath Bemonitored in
pl asmal ogens (EtnPls). [0022] The present invention
r8f¥fes to small nolecules or netabolites that are
found to have significantly different abundances
b ligRiL [
AP RS TR REE lchliof dfeloli<"Bay ThlcROhHh iRyt Ghanolamine

i phespthotipida ksdEtrPlisis asatival fiew in SDAGCUl es or
met abolites that have significantly different

a dances between persons with a neuropat hol ogi cal
E@@%ﬁ % il@p&?elafm\aeﬁy%alao BlsgiﬁaFSéIQWSSa%ctan@@P&f haya@wtabohcally
p%&%@k&%%?d ?ﬁ&r ﬁ@ﬁ%gm%%‘f? La}a?{htltep %?18 h% d@? ﬁf&ln Be corrected

palirooglogie (aainnﬁﬁtmt@n oBprREibbli€ plebyrsors bEpﬁbﬁﬁQﬂﬁhl proliferator receptor
invention identifies specific ethanol oam ne

PRSI 428NIEE- t hat are significantly decreased in the
serum of subjects suffering from SDAT. The present

i EU 'T‘ﬂﬂs q ;grte%e%lt ﬁltvgf?tl(; 13 Hﬁé&?@f mefﬁ% girf g‘gzﬂf?%gg% 1enf with SDAT

i'a an REur ol ogi ca dlsor

prbgs@mhnistmagttbosmdd ipStedn® SetheiPBnttdally &Efestivi hioSATIME Ynetabolic
have netabolically conprom sed et hanol am ne

pIPEesHEsobgleethanodanaine plasmelngan tiesysthpriswslsm azapelgaisomal proliferator
MO §ivalorBEHiR

[0027] The present invention discloses a novel method of diagnosing the presence of
SDAT in a subject by measuring the levels of specific ethanoloamine phospholipids
present in a serum sample taken from a subject of unknown disease status and comparing
these levels to “normal” or SDAT reference levels and through this comparison arriving

at either an SDAT positive or SDAT negative diagnosis.

[0028] The present invention discloses a novel method for identifying subjects that are at

risk of developing SDAT by comparing serum levels of one or more than one metabolites



[0024] The present invention discloses that a
depl etion in plasmnyl ethanol am ne phosphol i pids and
WERWBSS2rs a causal factor in SDAT. [0025] TheP@r/€azng/001472
i nvention al so discloses how subjects with SDAThave
met abolically conprom sed ether |ipid synthesis
cdpabiltedt isalgectan dvérage fehelsofsyelt ewtabalitebén eidrer ecoatiol or a SDAT
t hr ou t he admi ni stration of netabolic precursors or
péPBRﬁ ®%al proliferator receptor activator agonists.
[0026] Thus, the present invention is directed a
"g()@@j e gréRat in'i}&ltﬁ)npcﬁ% B0 b RhowIMethYd for 1?ent1fy1ng subjects at
mnistering to said patient a therapeuti cal
efri‘S§®tf IdV‘eelwmgl RDAJE bcorepaingla mathemativatip ldetefrmned metabolite score
anol am ne pl asmal o en nt hesi s, system or a
Oa&ﬁé%hﬂibﬁf?a t?l? BYLfgsols a@é{%rfr%ﬂ%@@ron%l&ﬁ.SQAT reference
dktidie present invention discloses a novel mnethod
of di agnosi ng the presence of SDAT in a subject by
measuring the | evels of specific ethanol oam ne
phH0&3H diheprafentinemtint firtheadisdpsesn aang nethalfonidentifiying subjects at

" 8tk PG onios IRAT byicoShaing b 9 9¢ 80 GH7uATS U e metabolite toan
tRLG %'ﬂoﬁshﬂe?er thisfe ﬁ&g' Vﬂeﬁ%u@j%ctett) ?)]%2% ﬁ%ﬁ SP&Lh ration from

positive or SDAT negative di agnosi’s
pregtherd narmakbot SDATdefeadnos pspudativavel et hod f or
identifyi ng subjects that are at risk of devel opi ng

Db TA FEdR R Gratavidadfor st si of shperRgEFiEq ahth SPAT andior for
S YedqifRiARS d[t%%%gf %ﬁ_ﬁdbﬁ J&‘?Jafﬂm?e‘&%‘i}?é AT \%I‘ﬁﬁppﬂ-bj ects afflicted from

popul ati on. present | nven I on
diotlel dementa muheds ﬂmattht@ﬂhpf)ml lobdedeiniehyia BTBY b dementat with Lewy
ri sé of _devel opi ng SDAT by conpari n% a mat hematical ly

dodie

i IRed)- M%pmeéh@d%pr@vmémaad @@tln@slyd}e&@ratswbmwho does
. \é]?{e ?gﬁ\égﬁy o Y‘lFIV%CS? s off ggjgb'fh%.{:t% Sen l?ar% o(ril‘cﬁgwé‘ r;Ifeatures of the

f dideheyr di scI oses a novel nmethod for i dentifying
subjects at risk of devel opi ng SDAT by conparing the
ratio_of _one or nore than one netabolite to an

e nebe nolhs methedsey the niseatipyention b wed & thedplipweing, wherein the
S elc%ce 9 fen %{ates’g% %ié ?éﬂé%?ti{%%@r%o Egt:‘r%t%ﬂﬂo : r{acl toSDAT:

reference p
provi ded for the diagnosis of subjects affllcted Wi th

SDAT [@083] or 1f diagnosing a given health-state, or risk for development of a
health-state by determining the levels of any combination of metabolite features

disclosed in the method;

[0034] 2. diagnosing a given health-state, or risk for development of a
health-state by determining any combination of serum ratios of any of

metabolite features disclosed in the method;

[0035] 3. treating positively diagnosed or at-risk individuals by
administration of one or more of the metabolite features alone or in combination
with other therapies including, but not limited to, chemotherapy and/or

biological therapy;



the differential diagnosis of subjects afflicted with
SDAT versus subjects afflicted fromother denentia

w@ owk/02R7§ r ont ot enpor al | obe denmentia (FTD) orPdEOBRZI7/A01472
with Lewy bodies (DLB). Further, a nethod is provided
that determ nes whether a subject who does not show
any do¢ifilti vie sitigatingfpBiNTlyhakiagnasedear| yt-risk individuals by

t. hol ogi cal t of the .di sease. 032] .The
et NGB fo oh bR e el TBRIAg o any
fol | Qi Gubs¥hef BleMmbBolsBEedtlites aldiRadd i %@ﬁiﬁéisti[%&q_wtitﬂ' other

application refers to, but is not [imted to
[ 0033herapieslinalydingi iy nat lghitettohehainothesdpytaad/oobiotdgidal therapy;
devel opnent of a health-state by determ ning the

| evel a conmbi nation .of. netabolite feature

i solBEEA {7 e e o oot D AP D e eSO B S epipe se
heal trtgftation iPEbk fkrdsRie ROVEIPRERL AL 1B withfin normal range
heal t h-state by determ ning any conbination of serum

r at i esingf amnyofothendolibuingt ehématherapg, dicdagicd etherapyt hitetary
nmet ho treating positively diagnosed or

d, [0035]..3. .
at-rit tﬁr\%eﬁa?r},%llgquﬂglnﬁﬁ%{{ylﬁpfﬁrﬁhegmeg{pdof opr@Mle. apd without

of t fTRE 1 s | |

o B R S QER gl OB e
chenpiréfercatiyllyabededit fedrnl thgiwsaloft feesdpymd Pocdftrafton activating
treating positively diagnosed or at-risk individuals

by adffcRIcE{FRARoBistsBuehesm warliadiosielizone whpighs. subjects that

rec Ny f o} . 0of th
et ot b b S ARG oSl el Bfan v
t her aipieetdy rdlgtedibladghaldpehs BithdsidTbt deerh@atioth@vRtReddMterol

and/ or Dbi ol ogi cal therapy; LOOB?] 5. targeting the
net aboveEgihempisylikekprdrexyBengthylgiutasylicerangyme 44HMG-CoA)

[ I ff . I I f th
B S N G T T

foll ow ng: chenot herapy, biological therapy, dietary

i Nt e0E38]i 01, mbhit@sigtherapdiitie inéaicnOst a 1RaIRLARY, in®¥Rididrug,
For exanple, and without wshing to be limting,

subj digtarywhiifastleeffecosi tive (i.e. | ow pl asnal ogens)
may preferentially benefit fromthe use of peroxisone

proli tion _ac d . r ¢PPAR) .agoni.st.s such .
as A\Lé(ﬁj' a ?f gel %‘%n?{%g% gﬁré%lﬁl\%\iﬁrpﬁ ea"é’?t"gﬁ%j"&‘?‘gv@}%%h su Jecps 1
order to create an individual-specific baseline that can be used for the early

detection of SDAT-like metabolic changes;

[0040] 8. screening of the general population for one or more health-state

using any single or combination of features disclosed in the method.

[0041] The present invention discloses endogenous human metabolites that can be
extracted from a serum sample and quantitatively analyzed. The results of such analyses

can then be used as a diagnostic indicator of disease presence as well as disease severity.

[0042] The present invention provides a method for differentially diagnosing between
SDAT dementia, non-SDAT dementia, and non-demented normal states, comprising the
steps of: obtaining a serum sample from one or more than one patient with dementia

introducing said sample into an analytical instrument capable of quantifying all or a
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test normal may preferentially benefit from drugs or
therapies that may not be directly related

w@bk@snei20ens synt hesi s or degradati on such asPCT/CA2007/001472

chol esterol |owering therapies |like
3- hydr oxy-3-net hyl gl utaryl conenzynme A (HMG CoA)
r sdbsst a4 ethe mhéthbalves listed inaBaklé @i, toorcl¢siyoralatsd anititips; obtaining

N T REC N AT NE—

efdhRcCHsm thOQ3Rple 'with & ABEERhth HbtLNGY frodi ﬂlﬂharly anal¥zed samples
nmoni toring of 1ndividual subjects In order to create

arcollendiéd, frvoabas pe qndre chomert npe-demanted avora sibgattEpr Demented
t he .earl etection of SDAT-like netabolic, changes; )

L G5t 3OS E1 Ty oot PREbg e e SIS 1 BrmbHed subjects
(o] s oY gf= W | < ' Lngle nbi nati on

o P o Pl g B bR DY e

present invention discloses endogenous human

e 0@d3d | Tihie esestitahvandion blso prdvides b akthodofior alestdfying cognipively normal

and_.quantitatively anal yzed. The results of_ such
aﬁ%fi@@ag‘s A a9kt detiglopiag 5 Dy Iagprmising: ohiining # plagd sample

difRBRASEd %?ﬁﬁ;&? aﬁﬁ%%iﬁ% Lai@ﬁg)gksi §§ﬁﬁl§ ttig%gi;nglﬁﬁmitgf&%ddaa onallora

The present vént | rovi

distibset efthe aletapotiieatised inTabixel, \ve eloséhdiTateleeminies;aomparing the data
non- SDAT denenti a, .and non-denented normal states,
c SRR gsaidyaetabalifes B saidbisstasuhiesywith seleignvesdaip Phtained fom the
0 . . [ | ntia introduc
o955 B8 B R Rt S5 TRl e A RBHENS o non

O damhiel ihaghand hndaﬁsilaﬁﬁsab@ esmpdrisbh € dBEAkAL tHe§fobdbHit§@hat the test
in Table 2, or closely related entities; obtaining

qabpiestiiy ik dd develening BeAde Nmoddmensed subjsatsivith decreases levels of
dat ahase of, sai d data; and,conpating the data. fromthe
STED G ERaits GeR o R oS pA Ty

anal yzed sanpl es collected fromone or nore than one

NPOO4AS & B GHer e BB m it Rif @16 fr83ent [PREBRIYEHeRUPpRIFedY thbthod for
decreased |l evels of netabolites are diagnosed as SDAT.

Dédratifang sndiyiduals wiior wonldr brakfit &owl thewspy rtergetiod Itpwards a specific

L ST I
COWddtshimBle foal §d tebn@bictd il iﬂ‘g‘&_i@fﬂ%oﬁgmﬁﬁlg K @Stailn quantifying

devel opi ng SDAT conpri sing: obtalning a blood sanple
f detn gadltiot @ stbssubf the tmetahodikasdistayl inadliathlen?,cwatlssalypieatddoentities;

obt ai n.quantifyin ata on al] or a subset of th

mEPRBRA dﬁﬁ@egnq%rpmsaﬁ TpClabolfies asgiddry Syidetvaih reference data

eRbialle@ront HERAAIY QY of LEIuARPOf clinically-diagnosed SDAT human or from a
plurality of non-demented humans; and using said comparison to determine the

probability that the test subject would benefit from such therapy.

[0045] In still another embodiment of the present invention, there is provided a method
for identifying an individual who would benefit from an SDAT-specific therapy
comprising: obtaining a blood samples from said test subject; analyzing said blood
sample to obtain quantifying data on all or a subset of the metabolites listed in Table 2, or
closely related entities; comparing the data obtained on said metabolites in said test
subject with reference data obtained from the analysis of a plurality of clinically-

diagnosed SDAT human or from a plurality of non-demented humans; and using said
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obt ai ned on said netabolites in said test subject wth
reference data obtained fromthe analysis of a

w@bkwsadi2ry of clinically-diagnosed SDAT human PCT/CARIOT/A01472

plurality of nondenented humans and using said
conparison to determ ne the probability that the test
s ¢bjngetisdnstoadeteringe thie ebebilipithey USDRTL suligeet debewfigdg from such
sgﬁ)(lﬁect s with decreases |levels of netabolites relative
@ thy controls are at risk of devel opi ng SDAT.
[0044] In another enbodi nent of the present invention
t Heo4y] 16 aFtu@hdr dRModiniiRt BOMe hRIserttdRhtiby tHagk is @%W&éﬁ%@thod for
who woul d benefit fromtherapy targeted towards a

s p@@trﬂ"ymg Un@wrdelaiscwho pat hmgondmgew at dieesy, othiengeakt pPltgological

¢ SefhRRef shEEEY Beipbari Pariin JrhG of sk e S6ECE angPR afentia or
olfBidve G%Jlﬂfi{ohﬂ%'swla@é‘f S”DR‘F afd/or &E’mé‘i‘ltlﬁ 'éQr%ﬁﬁmﬁ% &Hﬁmng a plurality

metabolites listed in Table 2, or closel re
et blood S@mplcﬂfmml saig tesh eubjaitsasepm'&ldrbgdinmm aMyzning sald blood samples
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detigiecti with trhferqaicoilabi bbthined ffaim tthe ahzﬂﬁshs ofh) plataliw BF dlinically-

benefit fromsuch therapy. [0045] In still anot her
eHRsAP$RIMD BT himan g Erg@rﬂplmwrﬂ ingR-demsaied hpmapg erwvideteference
a t

b ed%folﬁ’ﬂ?é;dgfrﬁrg gﬁ@g’&@ﬁ'bgﬁgt g]?d ﬁ&?%éﬁllcg&%%a\g@n%r% %Dcfél[e%nme whether the
olicaabolioGtate Hff SattestaPjeeishak iaproved durﬁlfgsstalcﬁtlh@n‘agéﬁtw strategy

anal yzing sai d bl ood sanple to obtain quantifying data

on all or a subset of the netabolites listed in Tab
2 [0G7] hsaéqsyntﬁ@reaflea fugther proviges e waihad fqﬁgdmﬁﬁmﬂahaary, chemical,

% gl g%ca? E}]a?@eqb?ﬁyaqgﬁ%tbgﬁﬁe ev%gfrllgr} ttr%gtﬁne%r kg{a%ﬁ za’%ﬁ of SDAT
p|a1:ldi/ai' déntefa & the I1ﬁ9f®¥ﬂbﬂ%f@?ﬁ@toﬁ%swm SUAT hedfbAdementia
plurality of non-denented humans; and using

s &PREUAHPET Pliainingoa lrdithio évquﬁlesaprmafym ; yluraim' of st subjects;

) PP vioBa SAMRleh O obeth Pt Hh B/ 6R % Rl of the

| snepatVitederdted ilFhNed, bidflodeflaRlatddynfifled; B8nYaitahs A @btained on
are responding to a di et ary, chem cal, or biological

t lyeifl apriehaliéessn sait depy shdesit gareples withepidemiqlogicdalata aomprising diet

2 Ry o D S S R B L NSO g CS i SR o weight

a gPhdér aérh&angf alBOHRP A58 %FB/Isi%ﬁ 5&17\/'1’{}/ S&id ah@ Sdsm%ugah@ €bMparison to
separated by tine; analyzZing said bl 0dd sanples

determine optimal diet, drug and behavioral conditions for the treatment or prevention of
SDAT and/or dementia.

[0048] In yet another embodiment of the present invention, there is provided a method
for identifying dietary, chemical, or biological therapeutic strategies for the prevention,
treatment, stabilization of SDAT and/or dementia or the improvement of symptoms
associated with SDAT and/or dementia comprising: incubating an in vitro cell culture
model of SDAT with putative dietary, chemical, or biological agents or combinations
thereof, analyzing the cells of supernatant derived from such incubations to obtain

quantifying data on all or a subset of the metabolites listed in Table 2, or closely related
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to obtain quantifying data on all or a subset of the
netabolites listed in Table 2, or closely related

we@niosnYe33 conparing the quantifying data obt aP@EGAZIN7/001472
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| pEuinaL il Hepaadish, ﬁﬁggkal%fsjfbc}{@tﬁicﬁll staiffing &echfriqf ﬁ)r\ﬁ?uahze all or
agent; and using sai d conparison to det er m ne

S alsdbsptjd)fahe: wmetahglktas hsrtuylnﬁablﬂ 2abt dodedy retatuel eptl‘ﬂaeseamd usm,g said data

tment, stabilizati I and/ or mentl r.
t ﬁ%getem?me the 1nvolvement 0 sa1 meta Al1tes n another uman healﬁl disorder.

[0051] In still another embodiment of the present invention, there is provided a method
for identifying dietary, chemical, or biological therapeutic strategies for the in vivo and/or
ex vivo visualization of the SDAT and/or dementia biochemical pathway comprising:
administering a dietary, chemical, or biological agent or combination thereofto an in vivo
and/or ex vivo animal model of SDAT and/or dementia or human with SDAT and/or
dementia, analyzing the entire animal or human or specific organ systems by imaging

techniques such as, but not limited to structural magnetic resonance imaging (MRI),
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i nprovenent of synptons associ ated SDAT and/ or
denentia. [0049] Another enbodi nent of the present

w0 poogi9i2eh provi des a nethod for identifying dPEL/@nagg07/001472

chem cal, or biological therapeutic strategies for the
prevention, treatnment, stabilization of SDAT and/or

dexositron acmoissivh etoinwgrapire BET), of orsputprimdstoasgophat @), functional
wi th SDAT and/ or. denenti.a.coppri sing: . adm ni in .
DUREOF o TP BT oG HE PP CBPUDEnS g At BHC o Mgle positron
C Qi ﬁﬁ‘hbﬁe DS @PECHS e@ht i/ Rhafetockbcf -
ani rras rmde (gDATt[Zr?d/ oré}%é{%(g%rﬁfaa zelmr:%) a oIgraghy, mult

a nsadad Hnagmg,smngl seil rdmr-mvasdveflmgnigl tofobtanrdquanuf)tmg damS)n all or a
ed from such ani npl_nodel to qbtain quanti

d
dgltrléﬁ\ébﬂf the megbolites [ipfed n Tablg Her ﬁ@ﬁ%\btﬂlat%@nuueg,tcealnaﬂng the data
g

s AP oruhOREL L ALl B0 LR SRR A aomenta

ohhmhaletuhamsoit éthadferdtics tdaat beained froahissiti aeqrsubjects; using said
reference agent to said nodel; and using said

c SAPRATIEBHO dgicing prhetsr iscarivays valvsd taeDad aagéidementia can
S{”‘?)\éb\? aY& lglﬁd 6? Exg;Dﬁ%t /§1P§t5 Qi I%Jtogleoq“téﬁgﬁ; and/or dementia or the

| G ﬁ)ﬁ%ﬂi@ﬁﬁo Wﬁﬁ&lﬁé&SDAqtaﬁ‘ﬁ/&@%eﬁﬁWéﬁrbe visualized.
dementl a. [0050] In a further enbodi nent of the

present invention there is provided a method for

i di@@ﬁ% f@fm@em@b@mem@ﬁ gheipeesent iayenbion pmgudﬁala method for ldentlfymg

t £ at at i e net abol i
WA obRIE o St TheB SR eRlegi Rt oYYy hEr ex vivo
aRfigulRehfiod’ oS RAEI §DATHiAlRE h@m &Rk BioRhdthidsl tpﬁﬁl%'yq ¥&®prising:
in fresh, frozen, paraffin-enbedded, epoxy-enb

oradmiistering @él@@rsp ph@mcalt oleowalrvgemaur dombmatmhhmmfab aninvivo

o a%@’ t@’ g Calfﬁn I ‘#ﬁi 0¥'§§i€ll Cﬁ 9}‘? Clk‘glpeglilg?oﬁ ?llugfag:vggif Sf)gef and/or
efelkh&s ’anﬁg’ﬂng' 8l Bga SsEk d%%ﬁ(ﬁhﬁ&é &Qfsﬁferﬂﬁgi?la ga%CMiques such as,

i nvol verent said netabolites i n anot
hdat nht Hinsted de rstruftDeh mdgnbtic s¢sohdncariniapimg @MRDJpestmén emission
t here i s rovi ded a net had

O g D, SHGRLISE (ST, Dt S50 S5 rcomanc

EAEREAIRISLEEH SRR L) S SRR oo

p&s PRAY), eosmrdlstedygiteralis nbgieesehtephaloghiaphiya myulti-glodalidaging; using
or bi ol qgi cal ~agent or conbination thereof to an in
viS%i6 QRTINS IVEHNGRIDS tosahitata uaRbidEng data apatiopgebest of the metabolites

oD o i AL R sBRLOC AT L oI 3Pon i

byndleaddsng rtReEdNaE deRSob3AIRN REm @pﬂhrdﬁl@}t of Sdﬂlﬁl@ﬁoﬂit@lned from non-
structural magnetic resonance imaging (MRl), positron

efrEeniea agi lapw of PEthyeferenapdatepbhiziasd fromsgiddpsyubjects; using
( g&l ’COlfn%aI‘ISOHC%O %etermme whether the pathways involved in SDAT and/or dementia

can be visualized; and if any treatment or stabilization of SDAT and/or dementia or the

improvement of symptoms associated SDAT and/or dementia can be visualized.

[0053] This summary of the invention does not necessarily describe all features of the

invention.
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magneti c resonance inmaging (fMRl),
el ect roencephal ography (EEG, single positron em ssion
wao aomsgyrphy (SPECT), event rel ated potential s,PCT/CA2007/001472
nagnetoencephalography, mul ti nodal 1 nmagi ng; using
ai d non-invasive ina to obtain quantifying data
orB%lEfF BESECRIBTEION @Fgﬂﬁglﬂb"eMUﬁ& es listed in Table
2, or closely related entities; conparing the data
I r b
? 4gqq1e8ép%rfdaétﬁerr@luﬁ%g 321}% 1§¥5e gfog m@ ﬂa c?rﬁ% ?no?e @pare q from the
V\Afd)lﬂ‘owmg elemnpaoﬂl at ahiehtratereack s meutle s@tid aﬁ@éﬁded 'dlbdvﬁﬁg§wherem
usi ng sai d conparison to determ ne whether the
aﬁé i nvol ved in SDAT and/or_ denentia can be
Vi Qﬁé] i@HRFahﬁlqws thasicr st difsirens Rasprps2ad ingming convention
% nor dementia or the inprovenment of synptoms
assoc:| ated SDAT and/or denentia can be visualized.
[0052] A further enbodi nent of the present invention
p r[ﬁﬂli 6] ESGHRIEED $hosksfiigy Wihitte Maitbytnd Gralf faaénE mRlISesieCHbtributions for
bi gl ogi cal therapeutic strategies for the in vivo
ﬁl%f?‘é)‘f egeRt Jempentigiceherts- zat i on of the SDAT and/ or
denmenti a bi ochem cal pathway conprising: adm nistering
céﬁ%ﬁﬂat : onR@ fmoﬁlthe é}fecpbﬁie%hﬁﬂe ﬁrrhtnd%ﬁ)AT p/athology on serum

ereof to an’in vivo an

aritiitlllevei(@laledndFeindleanbieas calebied) A pMohd Hﬁﬂdﬂlurisliturated EtnPls
SDAT and/or_denentia, analyzing all or a subset of

bieB¢ FafiiedditdEl igkngeal l§9mm%a@13 hgolyensanraiedEinblrcnddfece DA (22:6).
%15 %Brggifflﬁ(?nss Q%Hg LG Llrbgr?sg n% lﬂ %erﬁg%,rsl(r)]tclrelclug%g thegvmyl ether

ntom)

C@Bﬁbl& Qfoha)eahd p@@@drﬁ@llﬂfgly@%) baéfklbﬁﬁé (@0Bkn- 2?913@5‘0?218 0 represents
resonance i magli ng (1f MRI'), el ectroencephal ography

( E@@ylglmt@@h@spb@tsd}t ¢thanodamisg With pelomitig peig h16:Q)SPECT jnd stearic acid
YD Sk o7l RB T TR A R R R v et

tqioptain quantifying data on all or a subset of the
netabolites listed in Table 2, or closely related

entities; conparing the data obtained on said
mﬁ@%@ﬂl FESURE deshomsnswunaDi Aot éHog(@b rEtaPlp | r-@R2Hyto PhtEt

d fro nonde [ humans or
ot 6 RS Eiod dsBihians b e R e en ey €8 o acii g mg eri: A -
U%b%ﬁtl@éﬂﬁ(ﬂm@lp RSkt edRpSIFAbREC Wl datiie E&’gﬁntwe impairment; D
pat hways i nvol ved i n SDAT and/or denentia can
v|—§g@ﬂr¢-zegmtlmminpaﬁnmy(maleandr&nnal@wbﬁcmohnmmd)on of
SDAT and/or denentia or the inprovenent of synptons

L L At TR S
NesMpRAT frb ©BE3518) BRd 8kperfnRAtdilyQR te@hided&listributions of serum DHA-
EtnPIs (Log(2) EtnPls 16:0/22:6 to PhtEt 16:0/18:0 ratio) (B) in cognitively normal and

demented subjects. Arrow indicates positive diagnosis of SDAT.

[0060] FIGURE 6 is a linear regression analysis of disease severity (ADAS-cog) and
serum DHA-PIsEtn (EtnPls 16:0/22:6 to PtdEt 16:0/18:0 ratio) levels in 256 SDAT

subjects. X = predicted initiation of PIsEtn depletion. Values are expressed as mean +

SEM (n=66-112). Clinical progression assumes 7.5 ADAS-cog points/year.
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i nvention. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0054]

These and other features of the invention will becone
woreros/ogepar ent fromthe foll owi ng descri ption PCT/GAR@®MN001472

reference is nmade to the appended draw ngs wherein:

[0055] FIGQURE 1 shows the basic structure, different R

grl60pld Fdﬁwﬂ'fa?mhmgvscsenwelaﬂiAeEtnﬂ?ise(Etrﬂ’és Ei: @/22{606)B61]Et 16: O/ 18:0 ratio)

d Matt e
SIS iR s Codnidie Mot MOV YBhg B0 DABHERR SHbicets (A) Mean +
CEN (8= 68.99 )7]ESA$L§§PEdgt§@u%ﬁsthe effect of denentia

severity and 'S ol ogy on serum EtnPl |evels
(mal e and femal e subj ects conbi ned). (A Mno and

di[ 0063 A GRTe’iis BtQrPrap fiovdingeation atadysisPtatigard auteraf&ltnPls 16:0/22:6

contraql,. B) Pol yunsaturated EtnPls and free DHA
95 hesliny plumn e ations: -

reviations: (fatty acid carbons :

doubl e bonds, not including the vinyl ether double
?0@93 @@G(er ep%ﬂgggrﬁqgm NRAVISIME 8RN PROSE KFPr1BUM (A Panel A1 —
dibxtptigl yonerhophateghant (EUY) eftniean @ (aidlie ) of 4 purpsthmdatrd; cA2 MS/MS
stearic ac d (18:0) at sn-2

ggh%tﬁg@gp&ewg?\ﬂzﬁég%gwwwm&e4a & Oahigites s B - JIC k30 from a
DRRC Y role e 3T S R ey 57 P2 IR0 ™ 5 g, 61 -

r aff i76) fronsd SDIALIt dubjest; 02 -sMY/ eSSt spesrtd df MiZ 75 @.845av@lis
of dermentia severity: A - cognitive nornal; B -

W%Cﬁ%gﬁﬁ ve | %ﬁ%@gﬁﬁg%éﬁ%&%é@%Eég&e\égmlh gl MS/MS
ar| sgmgﬁgaﬁ %mtﬂ%dﬁ (()_{[lgqqﬁ]huﬁla@ 5 gives a

n of oretlca stributions of SDAT
pathol ogy (A conpiled fromref. (5-8) and

exXPeqs] MGURH 1 dedver ari eathcttdson hotiaapsam f(user panel) and MS/MS

DHAEt nPlI (Log(2) EtnPls 16:0/22: 6 to Pht Et 16:0/18:0
r AT W?rrP38 AFEMPE 15:0dB 3dn haman sewent ed

subj ects. Arrow indicates positive diagnosis of SDAT.

088 SR 3ty LB LB AT Py v s

(Epesdﬁium A6weY adel) of BtriPIUEE:0/26:40h0 h8m@n s@&tiim0) | evel s in
256 SDAT subjects. X = predicted initiation of PlIsEtn

B | Py PO 4 dOmEa oA SRR panl) and MS/MS

?%’ RtV b et br BB 0122 B pytah ggptuBgI)A EtnPl s

[0068] FIGURE 14 shows an extracted ion chromatogram (upper panel) and MS/MS

spectrum (lower panel) of EtnPls 18:0/18:1 in human serum.

[0069] FIGURE 15 shows an extracted ion chromatogram (upper panel) and MS/MS

spectrum (lower panel) of EtnPls 18:0/18:2 in human serum.

[0070] FIGURE 16 shows an extracted ion chromatogram (upper panel) and MS/MS

spectrum (lower panel) of EtnPls 18:0/20:4 in human serum.

[0071] FIGURE 17 shows an extracted ion chromatogram (upper panel) and MS/MS

spectrum (lower panel) of EtnPls 18:0/22:6 in human serum.

16



| evel s in SDAT, Cognitive Normal (CN), and general

popul ati on subjects. (A) Mean SEM (n= 68-256). (B)
woo@8Mays2a8 stri butions. [0062] FIGURE 8 is a QRACEHpARlIoMO1472

i njection analysis standard curve of EtnPls 16:0/22:6

in healthy human serum [0063] FIGURE 9 shows LC- M5

a0 RBHNBURIa § shasvsodn Ettrapted 1018 clvoa@iogranPgupger panel) and MS/MS

=St lalEleb REBLREY Pl aFadbe Pasmagst 020 st serum.
750 @etention tinme 4.8-5.0 mnutes. Bl - EIC of 750

f 160732 RGURE 19/§1I1@wmf &Btactd b€ ehromBhgranViph RRYY 41’ MS/MS
og 3;750 @4.8-5.0 mn. d -EICOof 50frﬂc\§%1rgs

s §bcsrnm (lQmer-paMSD WEESPéc2(G-0/20% aud Eta¥e 1 042284 B lﬂlmnamserum
[0064] FI GURE 10 shows an extracted ion chromatogram

B HETRR a0 Mo kBB i b arerR sk pdie) and MS/MS

fa uﬁﬂ(woeélr@%@@flzaﬂvwm PBUGHhafah YBRRY panel ) and
M5 spectrum (lower panel) of EtnPls 16:0/18:2 in

hurmn serum £OO66] FI GURE 12 shows an extracted ion
ctﬁ@QﬁﬁtFé@U&E Lipeys puerdiarted nan MBoVBtagpae (upper paneheand MS/MS

P el gh a0 B P BRarSy G20 Apgpman serum

panel ) and MS/ M5 spectrum (I ower panel) of EtnPls
1606762 F1IGURE D SvsSAH éé{ﬁac{e@Q@@]:m%hﬁé@Ealﬂ-ffu%ﬁP I\%ﬁand MS/MS

extracted i on chromatogram (upper panel)
spewlrumﬁlowmmelph@fe&)fbﬂSEt/Z{P#,s‘EthtsO/émzm.S,lmammh16 0/22:6 in
s%ilum %fgl%gg] FI GURE 15 shows an extracted ion

m (upper panel) and MS/ M5 spectrum (| ower
panel) of EtnPls 18:0/18:2 in human serum [0070]

FI[6393 FIGURIOVS3 abhow! I ACt 8drabRA %liussvﬂmé.@gr E wp.per DHAP -
panel ) and MS/ M5 spectrum (| ower panel s

1 @@Ydmxyaoetnnhphmph@%ﬂl’lﬁrAHlUD?DjhyEﬂO@REtoné’pMphvge anyltransferase;

S ST b Fore e S B R e BT o phesb @ e nsiamine: GPC
S ! M}Q@Zﬁlaﬂﬁ&ﬁtﬁﬁqe]—?Aﬁ h %e@ﬂ a&?ﬂltaﬁﬁ‘g:fa%g)r' on
rorrat ogram (upper panel) MS/ M5 Spectrum (| ower

anel) of EtnPls 18:1/18:2 and Pl asmanyl 16:0/20:4 in
hlﬂ@(b?rﬁ?] $ECURE POOIGYs HleGtRetuid deitcymsnagion eyt MdcareldMSAMIS spectral

¢ rzHla ggts: glgthree életggcﬁlrtesp ﬁgnetif}ed CLe pres'\égt invention.

[0079] FIGURE 25 shows the relative change in the total EtnPls and PtdEt content.
Figure 25 a shows the change in EtnPls content after wild type CHO cells and
Plasmalogen deficient NRel-4 cells are treated with metabolic precursor 5a (20uM).
Figure 25 b shows the change in PtdEt content of CHO and NRel-4 cells following
treatment with metabolic precursor 5a.Values are normalized to untreated control CHO
cells, and are an average of three independent experiments. Statistical significance was

determined using a two-tailed ¢-test.

[0080] FIGURE 26 shows the relative change in the DHA-EtnPls and DHA-PtdEt
content. Figure 26a shows the change in DHA-EtnP] content after wild type CHO cells
and Plasmalogen deficient NRel-4 cells are treated with metabolic precursor 5a. Figure

26b shows the change in DHA-PtdEt content of CHO and NRel-4 cells following
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spectrum (| ower panel) of EtnPls 20:0/20:4 and EtnPls
18:0/22:4 in human serum [0074] FI GURE 20 shows an

wezisaeexl i on chromat ogram (upper panel) and RS/VB2007/001472

spectrum (|l ower panel) of EtnPls 18:1/20:4 in human
serum [0075] FIGURE 2 1 shows an extracted ion
C hlre@mmn@gmthme(tme rprq@arset ja. ¥athenBremBrmplizst temmtfdatedeontrol CHO

0:4 dPl
PR i PRAY B drieanAPends Tl Finre e oL oL §effigance was
Cﬂ%@ﬁﬁf&ﬂh@iﬂ?(ﬁ%%ﬂ&ﬁ&%t) and MS/ MS spectrum (| ower
panel s) of EfnPls 18:1/20:4, EtnPls 16:0/22:5,

Pl asmanyl 16:0/22:6 in human serum [0077] FlI GURE 23
s e ] ﬂGIaIREerhews Hiewhylestared conter fiovstptal DHiNpsate. Total cholesterol

gﬁ%%f (haF %‘EIF&8&@%@&8@@afcbf%%m)gﬂ¢cfgeﬁg%lg la)i?(fo%teg) content is

- 36(??5‘5%%’&3% fig IpQP HhilHobers & W %ﬁ§91@0®éil§ﬁ$h@&9\!\lﬁﬂbﬂﬂ%ol carrier;
GPC - gl yceryl phosphatidylcTholine; PAF - platel et

ady i é{Redg célhsctteat‘ed \Ylﬂﬂ:‘ﬂ&inol?ta@UREl\Q&a Nrelwk cdllsdreated with metabolic
struct urg Wrm' nation by M5 and M5/ MS spectr al

aRHYEOE OBf2 ee netabolites identified in the

present invention. [0079] FIGURE 25 shows the relative
change in the total EtnPls and PtdEt content. Figure

2T Ahomd pEsCREgsNi N EtnPls content after wild
type CHO cells and Pl asnmal ogen deficient NRel-4 cells

are treated with netabolic precursor 5a (20m\M). Figure
2500823 Hdheprashies ivvratige rélateProcallourleanlts coime@Holitas that are found to

oraisaiestiBie B8l Aipb R BV sentf ikl Pgapd dementiaor other

C QRhroR il QioRddrS : arNSbrRfal tp@f‘erﬁ‘é’ erg&r®dent MveBtion also relates to
[ ndependent experiments. Statistical 'significance was

detethots feddiagiasmgalementia and etter-rteastlogif¢)d80deFd. GURE 26
shows the relative change in the DHA-EtnPl s and

B’iﬁ)ﬁﬁgﬁ cont ent . ure $6a sh Iaéefc gn e in
RIGiE mveaw PIOWY I%%Yﬁ PT &iagRgsing one or more
Pld"i’s%ﬁ@%k S5 ElBAr Heh R Eta{@BQh ém@ﬁlla Eh r@sehf 1ﬁ%rﬁgﬁiﬂr6\ﬁdes methods

met abol i ¢ precursor 5a. Fi ure he change i n
Dlﬂé’r ﬁbdﬂgmmlmamtdlfﬁrglﬁfd@dmgdoﬂ‘ﬂRef déknemial i humans by measurlng the

at nent th metabolic precursaor 5 Val u
. f‘é/eﬁso?fﬂsg’ﬁ?l 16 §m2 rﬂaﬂﬂ"g%& RIESEH I P SFPTUBHRITRIF pAC C%aara%gethem to
rage: h ' t 1l
BTy N, | HERAHSEL BSOSt of spcitc sma
t \Ml}lé(ﬂlllésedlsds réfestd to as metabolites, in the sample from patients with cognitive
impairment and compare these intensities to the intensities observed in a population of

non-demented healthy individuals.

[0084] The diagnosis of or the exclusion of any types of neurological disorders is
contemplated by the present invention, using all or a subset of the metabolites disclosed
herein. The types of dementia include, but are not limited to Senile dementia of the
Alzheimer’s type (SDAT), dementia with Lewy bodies (DLB), frontotemporal lobe
dementia (FTD), vascular induced dementia (e.g. multi-infarct dementia), anoxic event
induced dementia (e.g. cardiac arrest), trauma to the brain induced dementia (e.g.
dementia pugilistica [boxer’s dementia]), dementia resulting from exposure to an

infectious (e.g. Creutzfeldt-Jakob Disease) or toxic agent (e.g. alcohol-induced dementia),
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[0081] FI GURE 27 shows the chol esterol content from

total cell lysate. Total cholesterol (solid bars),
wesisndf2red chol esterol (hatched bars), and frR€T/CA2007/001472

chol esterol (dotted) content is represented as ng per

mllion cells. CV: control CHO cells treated with

etAdisol, dadtipler ScikrogisNRRdrlinsen’s sDiseasst eBipsiar h Dégondarpl Ischemia,

carrier; N 5Sha: Nrel-4 cells treated wth netaboli

oG SO R e edeRr IR bBSSY. Hiocephalus,
PraRRAa, Wh&?é?% DXorded! PlafiatiO BRR IdjuffD DBSALSE (Ympulsive Disorder,
netabolites that are found to havé Significantl

diSchiegpplreniapMedahBewrdatibwead/or [Epilepyl |Qf mhirthghardetdrest are SDAT,
d tk@Dﬁé ot her neurol ogi cal disorders, and nornma
patieM%s”Fhe present invention also relates to

nmet hods for diagnosi ng denentia and ot her neur ol ogi cal
dijs6y59 &M prdsLRGHentibf pRIVRRS B inctiNi@TtiaBRo R LYH AGSnd BYRL types of
nmet hods for di agnosi ng one or nore di Seases or

paemiestid &y rhemabtihe sheatewsls dfrsppeifitismallamplethles presesnin a sample

i nyent i rovi des nmet hods for the diagngsis and ) )
di ?aét}eél%?qngp g@pg@ﬂg&%glp@fmagﬁm Fgorin}g?%rﬁ grce geg'els. The invention
mffi‘ﬁl’tbrr't}ﬂcgvi&&ea RURIdSha! e%é?ﬁl%cffs'v%e%t@!al su h?&fﬂ{) gﬁes not show any

present 1 n a serum sanple and conpari ng em
" rogmtile sipaf aff SIDATE hhethelearly htveopahdlogisalfestares ef theelisease.
intensities of specific small nolecules, also referred

t tapolites,.in the sapple frompatients with,
cJi ngf@aﬂgﬁﬁ@%feﬁ%ﬁie Ui Tisg ApEive RS b el gRvses aia gigen health-

h it Lok . . _
o LA RoP RSO SRR B ot bty e e
ofpanicutah elisexsel) aad/on aghrownyf tnopasl” aountetpasts agd faglired. Biological
di sor deri is contenpl ated by the present invention,

ustRpleafake from thepatisptsdn a pHECHEthepld)-plate satggay pysthen be compared

5 SR TRt B PN Pl s

( EBATH-stadearporyan ibethbpdsexthdeBa fliimsbiodlemical differences between the two
frontotenporal |obe denentia (FTD), vascul ar induced

deripsi aheebiglogienl samplest eaudd odainaintiren anywlste avidye the body, for
o SHEEE BB P f B GUREE y TR Gebiat, o

[ Bpsy ofarie@BBMtibsak Incl fnlo, adRSeHt hbAshlf nedBtiexROKEletl muscle,
to an infectious (e.dg. eut zf el dt - Jakob Di sease) or

t @sipesagtshe, 1{ver, gkinahaiohwainj kidugye pangegaeriung)colm stomach, or other.
i ple Sclerasis, Parkinson's D s i pol ar ..
s SRS SR b ARG orTe i R “serum” i used
Depreas $Ho4E sIENISPIARE art $i1PRESLHRARat plisHialr whole blood or a sub-fraction
Hydr ocephal us,
of whole blood may be used.

[0087] The method of the present invention is minimally invasive and is indicative of
cognitive impairment and of SDAT pathology. Translation of the method into a clinical
assay compatible with current clinical chemistry laboratory hardware is commercially

acceptable and effective. Furthermore, the method of the present invention does not

require highly trained personnel to perform and interpret the test.

[0088] The present invention detects and measures metabolites that have statistically

significant differential abundances between clinically diagnosed SDAT dementia and
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Ammesi a, Anxi ety Di sorder, Traumatic Brain Injury,

(bsessi ve Conpul sive Di sorder, Schizophrenia, Mental
woredoaneers on, and/ or Epil epsy. O particul ar i PCECASM07/001472

are SDAT, FTD and DLB. [0085] The present invention

provi des a nethod of diagnosi ng SDAT and ot her types

ofnodslemenicd noymatsasun.i Rgthehreolesthe psesedt isyatoh detestsrahd measures

nol ecul es present in a sanple obtained froma human

o RIS PG B Vet icalo iealTeaplcficEatal pRipdpaces Higveen post-

| YR 081t LBRIm &ﬁrg}{ésdﬁén B3Rl |16

whet her a subjsect who does %gt fsogow %E@%@Sﬁ?ﬁ%@%ﬁm versus

sipgsisnoftersBATman pldseoberttd/ fromusubjpets wathaginiahl SRATpad®logy.

of the disease. [0086] In order to determ ne the

utjlity.,of putative biochemical markers of a giv

el Giere P eg Qo SoBUPATEG oGt SF By any method

PahbRALS thEMt CFBRERIMNE M witfoub Atk & B ﬁmgﬁnggﬂ thé?Alzheimer’s

particul ar disease) and/or a group of "nornal"

c dlisdase pastessraere rSeqlei r(@dA B-algagivealsubsnphay thekaned. This

fromthe patients.in a partjcular health-state i

c AEWgBsXFhelogiceisst inlsed giisattagilapguags abdisnispeeshpndeomprehension),

t r . . i0 . J .

oot Fnt SRTOB Py PehmaPR At ety P sl ypane lace

ofErtodeo tHeytest grexeccntiadiesdtingid £ v ene sordiflpueient. NE.ef e higher
groups. The bi ol ogical sanples could originate from )
affRmsereent PASHthe Besaiss e cogritiveimpmmenbu ssexe af OrkStigeonsidered
! QorrBh1098. 4 & UBARABEIMild- fidferatd! IoiuirnBed Ut LEAEDor 48.70 is
sali'va, ‘or biopsy of any soli i ssue I ncludi hg tunor,

adpaidsrtd modemte-ses e AinpaianentgBE! etal nuscle, adipose
tissue, liver, skin, hair, brain, kidney, pancreas,

l ung, colon, stomach, or other. O particular interest
ar[%(%é)iw?gmé@ Prosessiiize Bdenm Ypodsmplons deawnhomey patient there are

) %gx;egem'wdéé tixﬁ gv?lgcrljllqﬁg ?&ln{ble E%O%qe%%g%séégg dlz)ﬂrenrgﬁ%ﬁ _p{r(tgcg\é%iﬁll%ﬁan be as

recogni z asmnma or

oflitthd @l rdnb (10 Grof@ry whiéle bid) of £Q3AIplekns thetsbiato®bf 4 pdticular cell

present invention is mnimlly invasive and is ‘
| fiee dihe wmosbeongmgmhnd sputingpraredurgstinvalve b pSDAMtion of either serum

pat hol agy. Transl ati.on t.he thod into [.inical .
LB BR o VRIS bbb R sk B PRt by oG spotting o
| ahidah@bles BAlodWAL-Phise sGHIBMBIsGLIPAS HteRFHRPS VMR iBRAbbile materials,
effective. Furthernore, the nmethod of the present

i Ateealsd emtehoplated by thesiguéntionhi ghl y trai ned personnel to
performand interpret the test. [0088] The present

Is{fg(fdﬂi b%%gﬁ%ﬁ%c%a%nfihen&ggebslge%sblgg S%Pn%llel &eesgrilgelgiaaﬁ)oxr/]éai\é %hen further
processed to make it compatible with the methodical analysis technique to be employed
in the detection and measurement of the biochemicals contained within the processed
serum sample. The types of processing can range from as little as no further processing
to as complex as differential extraction and chemical derivatization. Extraction methods
could include sonication, soxhlet extraction, microwave assisted extraction (MAE),
supercritical fluid extraction (SFE), accelerated solvent extraction (ASE), pressurized
liquid extraction (PLE), pressurized hot water extraction (PHWE) and/or surfactant
assisted extraction (PHWE) in common solvents such as methanol, ethanol, mixtures of
alcohols and water, or organic solvents such as ethyl acetate or hexane. The preferred

method of extracting metabolites for HTS analysis is to perform a liquid/liquid extraction
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significant differential abundances between clinically
di agnosed SDAT denenti a andnon-denented nornmal serum
wo-oBhen2ndre, the present invention detects aneCT/CA2007/001472

measures netabolites that have statistically

significant differential abundances between post

noviteeaby cuintmddredetabolites dasgien hm orgapat sudvemgjiand ipblar metabolites
confirmed SDAT subjects versus post nortem serum

s ARSPIVE TR 3t RPHEPBTSHYSHn subj ects with i ni mal SDAT
pathology [0089] Cognitive inpairnment. Cognitive

'S%!}En n%ymaaé@asfﬁéjm@tﬁbém %J@Eﬁ‘&% ﬁﬂ%VYﬁvéﬂ%ioth?e listed in

art or exa and w thout w shing t e lrmting,
t Aablkl2z Wbereahé secihdadsan A&Befstherm&tabﬂmlae descrlbed in Figure 1 and the

(ADAS) - cogni ti ve supset
& § mffﬂsg&reé e Paeqt- Frgé/ln §/M$ gg@Sl&%useérfgw@@umng the

abii dibduYe 436 &ﬁJ%g BEWE ‘?ﬂ'@h%b%ﬂ? g@m?u oﬁéow@l%hél 60804979 filed

copy geonetric figures a oril ion to current tine
addngll4c2006y therapplicant kiéschestd speific chasiadaminesplhdnalggens to be

in a reverse score inpairnent, (i.e. The higher the

s depreass intiesserumofiaat shbjests mqnethpwasqq’féww) a panel of
A

c g?]a%?f gla(g a%/l]aag Et%)e ?gl%’?abgﬁ{eggvram sye 0 ugmg 8Fne Uy fatty acid side

A8hdiQ cofstiRedhsd d610SUS ODORY alge?, 2OMED R 4] msa) T st idot meant to be
[ 0090] Sanpl e Processi ng. Wien a bl ood sanpl e is drawn

f :ezshalatlmlbwem ba suffieicntle brad eemaugh/\m/@etmnmm ifcthe ehigre pathway is

o anBueted iy iy BT AR o S BRR pRbarBO B Ay Sgpedd However,
c %‘Iﬁk%ﬁ oR8killNg theSft RbhIAReRlznBe RBK Bth@idétﬁﬁncﬁﬁhine tplﬂ@éi)hohplds with
he nobst common and routin€ procedures involve

pldeﬁﬁ@rclat fatty aold eiide lebains er wtheormgthladites 6ff similah (strecture which are

bl. oo hl o rocessi e i ncl udi n .
o BTt s 3¢ B R ERTee el Bould P Vi A et iippecs aS described
S ll‘)@fi'maSAﬁ 'sh(fherﬁo@i?ie fon{ rof BehfVenkiBHAR Joﬁt 1&%% ﬁn%rlégl are

al so contenpl ated by the I nvention.

Extraction. The processed bl ood sarrpl e descri bed above

[ iOQ%éMdsurslphﬂromocew,em Db exvedas. i Extractp atfithdlegisalt samples are

t he thodi C ana é,chm que to be engllﬁ*(% ed i.n .

t RBcRRlpde A ysoﬁnan il aH mEr PRETOReBhBA R seither by direct
e

o?ﬁ]E@ddﬁ & fMlltc)WlﬁgnEllﬁ%nﬁf& gﬁﬁﬁt d Sel@gma?m g%r%% iei'reﬁl%ters are

processing ca range S no
prcomesisédgf 4 sovase W@I1MZaSmdiefnﬁles oithinaghe 8ahplec tnda detector for
and chemnm cal deri vat| zation. Extraction nethods coul d

| ﬁé?ee%g gsnionizer dnoleetisshpiefragments of ineculgse r Byamiles of common
1'11%5%6 glcﬁf&%: é:i%tljoﬂrlmén E%Peft?%bgg fohfz%iﬁ }?%I tﬂmospherlc pressure

r ac era 31 Ver
( Aﬁ&hlcanbﬁﬁsmn é’@xﬂospherlc pressure photo ionization (APPI), matrix assisted laser
desorption ionization (MALDI), 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-of-flight (TOF), magnetic sector,

ion cyclotron (FTMS), Orbitrap, and derivations and combinations thereof.

[0094] LC-MS analysis of human serum samples (Chromatography). The present
invention provides a chromatographic method combined with a mass spectrometric
detector for the quantitative and qualitative characterization of ethanolamine

phospholipids in serum. Embodiment of the method are described in Examples 3 to 8.

21



l'iquid extraction (PLE), pressurized hot water
extraction (PHWE) and/or surfactant assisted
weaosaerovn (PHWE) in common sol vents such as PEr/Oanmi/001472
et hanol, m xtures of al cohols and water, or organic
sol vents such as ethyl acetate or hexane. The
pr 9 i€ Matrabdisof heman secum sgmmples @ob injegiohd ThéiiSsent invention

lvsis is t 'iaqu i o . .
23?%&2%‘56%%@?@@5@%8&%%@&‘%Méﬁg&ﬂl g?g&?%%?ﬁ WI Hempntia and
OIQAINIFA B AEMEMTa R, Ak ﬁ{etﬁ'ﬂ?itiﬁ‘m{/éstf%%rﬁ@hﬁﬁe{l Yfthk Barlﬁgt molecule;

aqueous sol vent. [0092] Selection of "Metabolites
men abab-lieSngesopld éds may bdwecompkshtd bya QF Brap™Mstysteimi Detection of

Tabl e 2, ere the second, cqQl um nanes the netabolite, .
agﬁ’d g?&mﬁga may B? FeHermed;ung qae oA JRIIeR ARy @@é@ﬂnbe@cludmg
t At - Lt sed. .
A R AT MR AERL BB e sy
prigviunusorbpn hisagd (RIS ASSchip-buscsliagd pblyait£364hdin Yedctib€ tbr nucleic

June 14, 2006), the applicant discovered specific i
etaRidndatestion easpyasbasd digssss nucdeipracidedetestion ngthodsh dipséely ghemical

of j gcts. Based upon these discoveries, a . .
oahare by SUfPL o) PR RS R OBl RE R R s Drgpe maging
deNVERIPpREitdE bMekskATBRbeh EAG kdinSdoRghuddidred tomography (CT) scan,
cgnst ??ﬁents (16:0, 18%0,%}11%: &111; 18: 2({%)20: 4, 22: f phy (€D

2 2uglear mrggnstip resenange AVIRymad vatiousirase spestromietre-basgt! systems. One

b f.fici | d . d ' if th
eﬁﬁﬁﬁél'%#ﬁﬁﬁ?x?éﬁgﬁﬁﬁggﬁﬁggP{$¥m§@$ ﬂlgstgin cFasses

of ethanol am ne phospholipids are changing. However, a
P§OSIB) Sorhuctbkil Corlfidmbilin Gf Merhbollies. 1o pERbmEntRAbn MsHBFovides the
et hanol am ne phosphol ipids with different fatty acid
sistiactytad chasadteristich ef thewtetdbolites asedofor therdifferentsal disghosigof SDAT

i.ch ' i,n siml bi ochepi cal path
gt S B PHA S e Bichong Halbdh Bee R b and poleculr
Althrmeg Hetm,h%ti&ﬁbblgﬁ?o%%%/]ﬁ&% Mgk RS IQNIIﬁsré)%ctra, and MS/MS or MSn

contenpl at ed herel n. Ss spectronetry anal ysi s
ofspepttar de¢imiquex isealdd detofmibe tleondhaedctesiatigslimduder leut are not limited to

SRRt Ry SRR 57 PRGBS M5 pementaton
f Akin@Wongi G [ ATRE LG5 R Z@g?f, ALIR% mAMRE E}hsqﬂgﬁ‘c% %\ISMR), and

spectroneters are conpri se a source whic ont z

mekeadtions Mietcharactetistics afifhe énetabalited otaimdibyvafious methods can then
detecting the ionized nol ecul es or fragnents of

e asedl tesletemmgphesrusture oo metadalies SOngmberimented thegpethod is
i 'E@?c?fbed?ﬁﬁ%rﬁ@g%ay ioni zation (ESI), atnospheric

pressure chem<cal "ionization, atnospheric pressure

photo ionization (APPlI), matrix assisted |aser

d¢ea 7 tTh Bamany) itZabdxioni ieNii2bducts uhdl das tembane.adt plasefogens are

desorption_ ionization (SELDI), . . )
dramatically increased with age in both the brain (86) and in peripheral red blood cell

membranes (87). Increased oxidative stress and decreased synthesis of EtnPls and DHA
both point toward decreased peroxisomal function (39, 62, 80, 81). Catalase, the
principal peroxisomal enzyme responsible for detoxifying the H,O, created by
peroxisomes, decreases in activity with age (73-75), most likely due to compromised
catalase import (79). The combination of the EtnPl vinyl ether bond, which is
preferentially oxidized during oxidative stress (42), the critical requirement of EtnP1 for
membrane fusion events (52) and the fact that over half of the neuronal membrane
ethanolamine phospholipid composition is EtnPl (34), points toward decreased EtnPls as
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and derivations thereof. Conmon mass separation and
detecti on systens can include quadrupol e, quadrupol e
wo owspeRp |inear ion trap, time-of-flight (TAMT/CA2007/001472

magneti c sector, ion cyclotron (FTM5), Orbitrap, and

derivations and conbi nati ons thereof. [0094] LC M5

anbd msars byfwhichneni datarcstre sangatasndndiramndtshmeamns)). Fuethermore,
resent invention provides a chr.omatographi ¢_net hod

 fiimte %eﬁ%camnﬁl@g%ﬁ@dp?rsws@ Hpd neExadation (39clasply matches the

YRS SHABBI M SURASH VS, CORLREARIARHAAPLRL s i nmice

miPehodsomad prel farattvad inhibitsx Afpirescdl heuBdé¢Dalioh G7MS preserves

anal ysi s .of hunan serum sanples (Flow I njection). The

pre8SHPN 1R \faHY i \dPARI (9. g \reredsomal Hurgiion apmedss to be critical for
£ . o . ¢ T . ‘
gﬁ%&%ﬂﬁl Ié%;&altfgél e(%@f Sflfe! @kgﬁgngﬁgﬁ }Pgtcﬁgl 1 atlgﬁ gsgltsegeaﬁndmgs and

non- menti a od 1'nvo
f nignoet fhdiags Bresdnhal Headie fitrodbde8 ¢l ivel Mypdthesis that the mechanism
non-1jimti exanpl e, this may be acconplished by a

n
Qbyrahich ﬁi’AgSss%ﬁ\ thele pelitifyon GPAT e thieughbibe ienbancamynipef EnPls

i.ng. of various..ass .
TSl T 31 R e KRR SRy R FL5p9A BBy spgotecues n
vayg! Badtidials @édi@Pey tRaselodNddsb®bdd kBH application as deficient in
i mmunosor bant assays (ELI SAs), chi p-based and

pditylite mey erefhesnialhelbanefiofiom AP AR thesipy. aci d det ecti on
assays, bead-based nucl ei c-acid detection nethods,

di. psid, ck _cheri cal . oth  cal :
B8 e oS M iR RS W R ST BB ESCortrlRF R s changes
( MRiRese MOBLbNERS(RANLSPVAR C!%Hﬁ%ﬂ@iﬁwth%i%l@) suBEAM that an cquilibrium

conput eri zed tonography ( scan, nuclear nagneti
r déstvrendhese VRpartmaks eaisiso Usnimak studipe on tliengynithesisagé dransport of

So e R N NN T N R
VA e 108 SIRIALYEDS RSBl K 5Bl o i

t he being transpottedito the bgrin siaghofer@A82)denent i a and
non- SDAT denentia, which may include accurate nmass and

ot el gt reniaa e 6 o o ha gk fsre decreased i

TESTYHER (12300 ISFEIT Qe R AMARSHE B e wih o
phagoid Galivldgyl landed dayablistaltlys utdlityyofVising/Sem EtnPls levels as a
fragnment ati on %si ng collision induced di ssociation

( éf@}l?stmﬂgail relgmeniizor ¥2dhance (NWVR), and

extraction. The characteristics of the netabolites

0 ioped by ri 3 :
AR o Y R grethy, BRHEHS LA Ak SR (4] g cthanclamine
e phoshhobpids afe aldoelearebdeddn subjects suffering from dementia and in subjects with

CNS amyloid pathology. This is a critical finding in that it indicates that the decrease
EtnPls is due to a decrease in ether lipid synthesis in SDAT and not due to oxidative
breakdown of EtnPls (plasmanyl molecules do not contain the vinyl ether linkage and
therefore are not susceptible to oxidative breakdown). Since the formation of this ether
bond occurs exclusively in peroxisomes, this provides the first direct evidence of a
peroxisomal impairment in SDAT. As peroxisomal function appears to be impaired, any
strategy that enhances the biochemical steps in the biosynthetic pathway that culminates

in EtnPls, has potential utility in treating SDAT. This biochemical pathway is illustrated
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descri bed in Exanple 10. [0097] In humans, the
oxi dative by-products, and thus turn-over, of

w@bk@sned2opens are dramatically increased w th BOBECAZN07/001472
both the brain (86) and in peripheral red blood cel
menbranes (87). Increased oxidative stress and
den E@E@&sﬁﬂd&@smsnmﬁul&im I?hg)nmmj tRiAnbarich thmaali\/lty of any of the

toward cr er oxi.s ion (39, 62

f)“Zyl‘@gﬁ %@@% pﬁpeinﬂg:lfy% usggx? é}g;agglgégs nétll:;g yﬁgment or prevention
I QFRONST. bﬂneadﬁﬁfon‘%ﬁ’é Qthib¥tAGord &%utg%es {%te olecules that
per oxi somes, decreases In activity w t (g s]gsn
st mleiabelllgﬁddcm subistrategrf aoyo kel nmbetcaleadesmhmmttm@ ﬁ@thway are also
The caonpi nation of the EtnPl vinyl ether bond,

i POFNERLY wsefyl Ahqrgpeytican shedregtimenigr %QAératFmaélqul@slies that create a

f
Bl BRI 0B ESLyoy EPAR bARARB Avant
n meghﬁzoﬁe)n’omﬂﬂ alse tbb poheaiynese Al txpdiRutiey i@ the treatment of SDAT,
conmposition is EtnPl (34? poi nts toward decreased

Etegimciallydp sebipgta Aetemmyingghiodis d@ﬁmat inkdnRlsr ess creates
menbrane dysfunction (50). Furthernore, the timng of

| at it '
ol osﬁm/m rrgt gﬂ Qdcﬁpﬁré foncﬁé 1%@‘?&86*1};4 g%lgseogsglés 19 # (%LUPGQ%’)&B AP; 1-acyl-

adHAP] y-a(k§ODIaAR, Ii@IRBIBGSBdI-EIkWPDSadyﬁYBPS 1(aﬁéyl 2-Beyl-glycerol; 1-
m ce. Peroxi sonal E)r oliferation inhibits Ab induced

neliba@gunePRthe fol Oﬁ’sﬂ)lg Imle@é%‘v@@ deyhe ubeshad a tl@faape}ltlc for the

SO e{debr PR AS0RY, SRR EBT S0 BRESESpI BhrDro one
t osidgh hidw ARTeineAbdANsD at @S Bpdditisis Aave ?F‘bdn'ﬂ@) 1-alkyl diacyl

novel findings presented herein |ntroduces he novel
hyghesetod §ins 1 16e0, snﬁglﬁrﬂchaﬁﬁm)t(ynwmoahoﬁhm akdrether bond, sn-2

Eefbry 3pavipashar agThdud Gt ¢ ek T R R arDHA sn-3-DHA)
t hel e bsBRbnsAHfaveRty] BORISHGR TR g? Ef&@@rol fnliakno, s 2 -2=18:1, sn-

i ndi vi dual's detected by thé netho escr | ed In
a@ﬁll8da(alkﬁuasaodmt)n&hmtacylrboﬁﬂxwl s may preferentially
benefit from PPAR therapy. [0098] The fact that

DO RR e B ARP ol P S PRSP B o ool for
ameh@hght BRSDATADh rﬁ%@%&ﬁlﬁlﬁfﬁttloﬁ%f g9qL Lﬂl]%}‘l é(}mg Sycerol

bet ween these conpartnments exists.
the synthesis and transport of DHA contalnlng
phosphol i pi ds have shown that the primary site of

sYoalte}i s ofThesiietiminssaolld iesludewh@c@ninbh fattp @il ind long-chain fatty
synt hesi zedDHA is first incorporated into

pR&idphciudingsthgsq gf both ‘ﬂsnéusn@lr%t%ﬁ%@n@aéwateé PHEArtype Specific
VieRah s B (82) .

16:0, 18:0, 18:1, 18:2, 18:3 as alkyls at SN1, and
16:0, 18:0, 18:1, 18:2, 18:3, 20:4, 20:5, 20:6, 22:4, 22:5, 22:6, 24:4, 24:5, 24:6 as
acyls at SN2.

[00104] In a further aspect of this embodiment the 1-alkyl, 2-acyl-glycerol is as

shown below:

24



[0099] However, the present inventors are the first to
show that EtnPls are decreased in the periphery (i.e

W@ 2008035275 subj ects suffering fromdenentia anBCT/0A2007/001472
subjects with CNS anyl oi d pat hol ogy, and to establish
the utility of using serumEnPls |evels as a
di agnosti c net hod f @fHden»nélia or SDAT. [00100] The
present inventors h shown that plasmanyl
et hanol am ne phospholi|i pi in

CNS anyl oi d pat hol ogy. Thi Png in

that it indicates that the decrease EtnPls is due to a
deld@£.8a5% 134,164 - 1{(liepa ddeyioxy e drioy picparSDATo cased i DA, 13016e1 9-hexaenoate
to oxi dative breakdown of Et Is (pl asmanyl nol ecul es

do not contain the vinyl ethe¥dlinkage and therefore

are not susceptible to oxidative br eakdovvn) Si nce the

f tion of .this ether bond o curs ex vel in
DSl Sres Therhreset Bynios BaKAlsq Hm P I sgBiTe BUnPls are a
OfcaikaRL %&Ofﬁaénmoam%eﬁmmaaéwﬁe pina @gy g)%mai hallmark of

function appears to be'inpaired, ‘any stra
erdiaAE gesults érobi the Hesfueaional tnegusbrame groesdinsfiantylied pecursor protein

hway that culmnates in EtnPls, has_potenti al )
fetea yThwqrv@éthﬂ@ceémmceSWé%mfé@ﬁwﬁ AIoCpRinAlAgers via the -

LLUSEECKR B, S el G54 S ECTREHLL B s

eRZgterse d;elscatedaﬁda ehospholipideivhi mhﬂnbrahe d@ﬁﬁfﬂlbvhereas B-secretase is
therapeutics in the treatnment or prevention of SDAT.
| Rocaérdi inichelestersl-sghdinidgeitatBah obthesa apeymes ars sepsitive to changes in

C TR SR T B R he e ORGSR e St o-

pa&m@ye atRitRl(39) patRAvAted B-Xedi&icUls ot DB @BE W /) Chor kéview). Thus
the treatnment of SDAT. Finally nolecules that create a

g alirsurhpnden gy reasenal phobestenli mmcaﬂuna@mhmhwh@s icdn msreﬁzmﬁecellular

s BT Y L RSBt LTRSS st s

”t@ﬁfe%ﬂ{olc%ﬁca:ﬁ Iesseﬁp@&laﬁbh% Betweai ﬁ@ﬁl%rﬁh%t«,ﬁ&mt&%ﬂand SDAT
to be deficient in EtnPls. In addition to t

mee ity iccenpailing 614. IEtsEleaﬂeﬁcueEcygdﬂceeaﬁﬁ chioktarerol efﬂux (23) and
! acfiﬁlpme%%tp ieciq:q%%:/ He@rg@yplaﬁpéﬁe |51Cr5n31§itan%ouasllyk¥nlcrease membrane

alcﬁbﬂlestgm@? - Fhfthdrord, ?A eﬁ&: 1%‘:1%%15&&”13%}@%? Bedfibed herein

used as a't erapeutlc e treat nent of
1-oatuey ht arde¢aaliar! stagle W€ SDA T (Iﬁn {lheqil&‘eﬁ)se i medipkife cholesterol reported

sn- 3= 267% g% (% position has an al kyl ether bond, sn-2
aRBon( PAIHAR thHirecholsp rerqiocwagﬁotwm» e Kyping 0§ dppleted EtmPls
gli% ﬁ‘éa%s c&:aﬁ:age 1&3[1‘(% f(ﬁﬁ‘a’l %u:ilc%bll I%l% %xgluége 1}e étsﬂnllls synthesis) as a

pos tlon S ah a et her
causal factor in SDAT. In mice, genetic conditions that produce 30 times the normal

amount A fail to result in accumulation until after 8 months of age (25, 26). AP
accumulation in humans also requires an age-related trigger (27, 28). A well documented
age-related phenomenon is decreased peroxisomal function (29). Decreased peroxisomal
function leads to decreased synthesis of EtnPls and DHA (30-32). The timing of AP
accumulation closely matches the timing of decreased peroxisomal activity in mice (33)
and the decreased levels of EtnPls reported herein closely match the timing of Ap

accumulation in humans. Finally, peroxisome proliferation inhibits AB induced
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and sn-3 positions have acyl bonds); triacyl glycero

(sn-1=16:0, sn-2=DHA, sn-3=DHA) (all three positions
whaons/0g2y3 bonds); and triacyl glycerol (sn-|=RGI/0A2007/001472

sn-2=18:1, sn- 3=18:1) (all three positions have acyl

bonds). [00102] In one aspect of this enbodi nent of

t meutodvgemtiation (34)eandptehaded agnition ih eadt SPAT (85). IRAFever in these

conprises the adm nistratiaon of a 1-al kyl, o

2PEEW,A§F Pribpry disqusp adrquiericisiegisnaidaercased ariflafivg piigss (34) or
o AR STRRT | R0 G {5 e9Sts.
iﬁ%fuding Pﬁoééﬁ% %ggﬁﬂ?ﬁéQgg%%?g#gﬁggﬁg%gﬁgggﬁFated
(PUFA) type. Specific exanples include: 16:0, 18:0,
180010618: 2, ThBs.Jcesrdaighy tie meseBNnyerdion thée O aldBprOyides a method
18:1, 18:2, 18:3,.20:4,.20:;5, 20:6, 22:4,  22:5, 22:6, .
2 941%@&% ,chéast@%gl Lpdfieat iy nieeflphergafobadminisieaing i s#d patient a

a ' j - al

RSl USRTORLI h05 dogl iRy aabisar love

1- (hexadecyl oxy) - 3- hydr oxypr opan- 2-yl docosa-4,7,1

0,[aBL0T] 6, 19-Thexyasomdhenias 41003HIS] thditke gepbsedderum EtnPls described
i nventors have al so shown that depleted serumEtnPls

aherein ényliksly due selebr 19 APsmarmulRgonc cirassbicoskplangtion for the

prdigE%éééfl% lEQt%lg %Lps réd ma{hlfs &Bdg?ﬁﬁt}eoéﬁ(g%%gqr%ﬁk%% of these

th stuncti onal ane proces

pmetabioditss resudigd fromARPaccubiatioan - Tidé ARl agi th@baseliACRSENS since
(>95% of total APP processing) occurs via the a-

sdsereagd &tplils iy @Y aterro-lpealized vathod (I déd<dbanstAfcan directly

via the b- se._pa Y- Secretase,is |qcated in .
2 R B RO R R R b leBers 86 B6PCorehae with
b-SYRCT @iaan6sis or kdedtyed6) And MOLEI IRMPns Wi hbtrEnPls content is
rafts. Both of these enzynes are sensitive to changes

i sqnallyisieareasedhin hld bragy iskionmattalde vel snf dementiey / e ritheamndings argue

ST T ——
( Z9ein.f Phese@WoaHlchaliIths HIESARE BENEEHSH AR HOEHIRRAY exclusive. It is

chol esterol processing, such that there is an increase
i engeely plhwgible hdt e systernlc, depletibn $n Etn®ls)es describddherein could initiate

rocessi ng cascade fromthe non-pat hgl ogi cal process
b e fs %@Pa@f?‘ g&dl%\lﬁe@s@}ﬂomb a‘P‘LS]éQIi‘gﬁgPﬁaBg% apdidt once AR
oveL] s [Li
(I AIREERE SR} HrenoR it NS A oot s oS epliment tha
( Z&theardntributes to the depletion of membrane EtnPls.

[00108] The present invention also addresses several key points:

[00109] 1) The chemical nature of these biomarkers is such that they can be
readily measured systemically. This point is of fundamental importance since
the majority of research pertaining to SDAT and other neurological disorders
has ignored the peripheral systems. The ability to measure neurodegenerative
processes within a blood sample would make this invention unique and of

substantial value.

[00110]  2) The depletion of ethanolamine plasmalogen within the cell
membrane of the cholinergic neurons is a viable hypothesis for the development

of SDAT.
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conditions that decrease nenbrane pl asmal ogens

si mul taneously increase nenbrane chol esterol (24).
wo-ooBhenndre, the decrease in serum EtnPl s i n BORTA2007/001472

descri bed herein occurs at an earlier stage of SDAT

than the increase in nmenbrane chol esterol reported

abovd0Qd) . 3IxTheddinkfls oould be tifed as hvhlebhiechemicd nreelctr OSDAT

the tipi of depleted EtnPls inplicates decreased . ,
per ol Stgr s BRlecelRE hesier rohisat et BoihargsipParkinson’s
synt igghs) a AkeeGAHSRL ofRE b&on fanelA] -delenti [:1“201.

genetic conditions that produce 30 tines the nornal

amount Ab fail to result in accunulation until after 8
nmont 1801022] aged) (T spifjcityAf plasmalngendo BBA Ti indibatesthat ilcemtent
requires an age-related trigger (27,.28). A well e
oo e g Sl e e s et irerbdigaly whwghout the lifetime
per 0xir gRHRkvif & 4 ; | i
function | eVallds t&{)dsg%(s: E%g%c?légpg’@ ﬁ?ﬁ%@?gé"g t@étozgpglg%%or to the
DHA (E8Rr&2ye ofldimidai syinmgom§, adltheaticannisdhé plasmalogen gontent has

mat ches the tinm ng of degreased peroxi somal actjvity .

i n nidgen ghosyn i Be dpcansd i Res oAy Hgsusrolyerppyldly infpaired
r epor.

RORPA] PRRA1oB 8L A IO Rkl sevensear
pr ol ipkier at ¢limical pymhptons oAdemaritlaq@tpuesisodegener at i on

(34) and preserves cognition in early SDAT (35).

However in these papers, the authors discuss attribute

t hei 100N o3 Siprethe mptahodites,are desroased i SPAT gud dementia, a
L . o L ¢ _
oot SRaffactiil BiaSASH, by gl (SDReRhdidn syajesyy that

t o t Rpedifiesientardetv grtabolic tshaems itBataditer MEadVinte Sr arom these
met hod for lowering cholesterol in a patient in need
t her d@¥ftabobijesa dithnitee dpieply afoinsedagingathegntbigmarkers is viable.
t her jcally ef tjive anmpount of. gne ar re of th
ot e bR ol iRy eSS Phe R esor 'fiea

| Nvemniadtolitdsoe deiativedat subh eode Bt 8deddn BRItEANEM B frevention
descri bed herein is unlikely due solely to Ab

accumliSR¥ Toor demepsigsi bl e expl anation for the decreased
serum Et nPl s observed in this study is the oxidative

br, wn of, these, netabolites resulti.ng fro .
AR ot om ARSI RRE01 feChe AERHhHHE Rt el pesoration of
d g 8 foabrinb BV &ls inubets ENRAIAS Be &ficidE 3Lpp8He Mo uindividuals
(10, 12-14) and Ab can directly deplete neuronal

Etvith warious etbet ligid molecutaaghet can eithethe Atrtheemetiified or nerd “as-is” by

ST RANEE Mihe ROV SrrBtiatody St i cohshiatie heh Rolecules
dest Saapt, bl @t mdah@ioheBGHAR T ofd iBblldd ﬁl\é%ﬁ’o&i‘hg:
denentia (10). These findi ngs argue agal nst Ab

accunul ati on as the sole cause of the systenmc
depl d091d¥] ofl) Ehepledomizwotsnblenoieties (R1, Figure 1) for ether lipids in humans

are derived from cetyl alcohol (1-hexadecanol, 16:0), stearyl alcohol (1-octadecanol,
18:0), and oleyl alcohol (cis-9-octadecen-1-ol, 18:1). These would be the preferred
R1 substitutions of the glyceryl backbone. Since the incorporation of the vinyl ether
occurs outside of the peroxisome, the formation of this vinyl bond, is not considered
to be rate-limiting in the formation of EtnPls in humans. This is supported by the
applicant’s observation that both plasmanyl and EtnPls metabolites disclosed herein

decrease in parallel in SDAT. Therefore, supplementation with the plasmanyl form
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herein. These two nechani snms of EtnPls depletion are

not nmutually exclusive. It is entirely plausible that
w@2@pmerens c depletion in EtnPls, as descri bed PEr/€Am07/001472

could initiate the accunul ation Ab by disrupting

neuronal and glial nenbranes, and that once Ab

accurshbaltlessuiton sem@s¢dieed hof KinPls. Hoeve@NShothtthec® ettiee plasmanyl)

an oxi dative environnent that further coptributes to . .
e atofithe {GuSY lhen e naDuer ConeBORI arHBbl: wdcpietes for
| NVenh @ik S QpldEsiRa, SaV el %gh&y c@gg@@ﬁted[ %%gﬁlmixmre of

1) The chem cal "nature of these bioma I'S suc

t hat supplyments cbetaindalad yptined saticedf sy E tamstioehtsymayThd secessary to
point, js of fundamental inportance since the mpjority

of r efgiééFeéWr‘b@FtbQFi}ﬁ B igtura rastopaf therg merleiesheur ol ogi cal

di sorders has ignored the peripheral systens. The

abi Iirpys TR y L e W R edis wi

o bl o 2 Ak Tk X PR ARe DR Sl withan
substimphired parakis@mall FEEmIDhIdisolheedmphiedd nthetis of DHA and the
et hangl am ne pl asmal ogen within the cell nenbrane of

t he cPdfi sRavaining deblsibowsthy mosh splish ppderdisstsdecagase e SDAT.
devel f : :
oo RV, 2 lTen SRR ok WLl Sy EMAFRPEOLD o acen

Si NcgRRROSCIMLEHB) @Y arfeiesn (ik0N6On16:doesonns:1 cIRNIRs:3, 20:4,
in Parkinson's disease, a disease which is often )

accorpahiéid) sy naediBerd fadty[aczbls a Vialge sn2) copytitppt from a therapeutic
speci fiGi . pl.asmal ogen to SDAT indicates that its

cont es%b&\(?vlﬁl%é t?*{%"‘g%t?%?ﬁymm d be readily neasured

| ongi tudi nally throughout the lifetinme of an

i ndi oot 139 BeSeeterfedeconbtilieiratfe shidep&atidey is the free alcohol
detection of SDAT prior to the energence of clinical

sympt(BAsOHasHowevest tiahwioteticsianging &iogl e simplephosphate{B3=P04) to

been own be, decreased in | S [ of, . ..

vor y T B PaodE iSRS BB {3 BEL- AR F dervativesor
pr edigthedehdidticd tiat 8t RPeried bAEIEIthdfPed LesHBY S HHYSHHake are viable
prior to clinical synptons of dementia (Figure 6) [001

13] Sp-Rnpistes remmastherapduticespplementatioresisgagyi n SDAT and
denenti a, a pharmaceutical, biological or nutritional

ot 30 T3 2 B b Aot FEbne B Formiimriat of Piiiigg anotecues
resulting from the combination of the sn-1, sn-2 and sn-3 positions disclosed above
is contemplated as a potential therapeutic intervention aimed at increasing levels of
EtnPls. The preferred route of administration of such molecule (s) would be oral.
However other possible routes such as intraperitoneal or intramuscular injection,
intravenous, transdermal patch, or other is contemplated. Oral administration could
be in the form of a gel capsule or as a soluble or emulsified liquid or mixed with an

appropriate food product.

[00119] The formulations comprising the compounds of the present invention may
be manufactured in unit dosage forms and may be prepared by any of the methods well

known in the art. In general the formulations can be prepared by bringing the compounds
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netabolites with the intent of increasing these
bi omarkers i s viable. Furthernore, the direct

WG applogizent at i on of these netabolites or rel at BAI/CA2007/001472

nmet abolites or derivatives of such could be used in
the treatnment or prevention of SDAT or dementia. [001
149ge8peovifh & phiynaceuticafpadeptablet ¢reri¢rhandafoeutlating the product into
strate ?(enttor t he [ Taﬁaorati on of EtnPls to normnal
| @GP oL E A8 BPLIABRYY t 0 be defi ci ent,
suppl ementing such individuals wth various ether
| ifgo @oprol ec lﬂ[‘h@%ofn@@ﬁnd@%ﬁn Bé ﬁsféﬁrdn@@d)f dfak Q?}ﬁaﬂﬁ@éﬁticﬁﬁy @¢ceptable
used "as-is" by such individual's netabolic apparatus
bealy fetn.atAgy eslt apeventinhalypist ad. thSifomutetiec ahd admimstration of
ex B%%P%%L Brncg%r@ggr?s?_@tb%) u%%l] léclzc:,pl‘r% Hl%olﬂlflelzs%ntl f;l%rlf{%% Suitable
s t p

P eiaLIEe S o anip it IcR af bycoltpicS Ul dspinlRnafls crpronates and
1 6h€d)ke adedl ad inadgamb edlts(sﬁclmstchﬂmmlasj eédlurﬂl&)cﬁk)ssluan chlcium, nitrates,
ol al coh (cis-9-octadecen-1-o0l, 18:1). These
we P%PhB@S’tSH ats argthedifeR substitutions of the
gl yceryl backbone. Since the incorporation of the
Virsylh 1€t her
ST o of  Ehp BRI LERR adeg S AL RARRE ot S icsapt invention
r atil-deienhined gmipividalie, depemditig oma ﬁlﬁmEtrni?lfe&:tcbr@ 1ﬂvlmﬁxli§the time since
This is supported by the applicant’'s observation th
b&PsFEL oF derranditionge E{%msglopr@f gsendisiendsyaliasdbe g@e@ﬂ health of

d?l‘fJ fﬁﬁl?d a ﬁ%fathgﬁ la?clh 1%% ] ai ﬁ%—lag Fh%f O 0 ds o(ljC thre é’geﬁeflt invention

suppl ementat i on” w

i Bam B@i(ﬁ@l&ﬁd:réd?ﬁ@hab@lit 1t ity tsody & abobﬂtd‘%/kﬁl@f bo Prwelght A
O et her asmanyl) and the O vinyl ether (P asnenx
amore git FijOéiG B9y &8 fipmeghont K9 merki b@qlse\yelgbtrto about 500 mg/kg body

ther iCc.su enment a

cORaRorhs Eorm e S SRR irbsisicah f sidlaudiEor i multnle dgiy doses.
a@sgﬂhbﬁ@h&ratlo of sn-1 constituents may be necessary

to fully restore the body's natural ratio of these

nol ecul es; [001 16] 2) The preferred constituent at

the sn-2 position is DHA. Subjects with an inpaired
péd¥2Eomal Ldkeytiamacpharmacguiiealh biptogienb ar matritiopak sipplementation

Ohrftin AR LA LN SR DR OB HERRN BRWAD Hay reduce the

|es cre

MpkRiucB6n 6AAEH B rhArRE hﬁtﬁmaumlmT pzﬁﬁolag}oﬁﬂQJr dérﬁglﬁgl'aymptoms
or_acetyl (R2=0-C(OQ-CH3) to any common (i.e.
16T herefor:, ghesg hiamarkgrscan1tg: Bsed X0: monipoe: for pgt@n‘g:)l dﬁmentla related

?Y‘%Fearﬁ%{}?&rng % 5 gharmaceuaceﬁ, blglogwglnor%ut% 1%?151 tﬁé*r%%, regarcm:ss ofthe

intended disease target of these therapies.

[00123] For routine analysis, a novel method that quantitates a subset of the
metabolites is described. There are multiple types of cost-effective assay platform
options currently available depending on the molecules being detected. These include
colorimetric chemical assays (UV, or other wavelength), antibody-based enzyme-linked
immunosorbant assays (ELISAs), chip-based and polymerase-chain reaction for nucleic
acid detection assays, bead-based nucleic-acid detection methods, dipstick chemical

assays, image analysis such as magnetic resonance imaging (MRI), positron emission
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suppl enentation strategy; [001 17] 3) The preferred
constituent at the sn-3 position is the free al cohol
W@ RBs@pR75 However, sn-3 noi eties rangi ng fromPEECA2007/001472
si npl e phosphate (R3=PO4) to fully intact
phosphoet hanol am ne (R3=0 P(O) (OH) - O C2HANH2) or
dé@l'nvgaph/}eséPET) otdng rcompuerized tothagraplan (6€) soqy earledarious mass
back to th e al cohol or phosphate are viable sn-3
nﬁp%"ctﬁ"%%ﬁ&sﬁ SYFWE}Sapeutl c suppl ementation strategy.
[00 118] 4) The administration of one or a conbination
offo@nRA) Or o Me%@ |n?e‘ih(fc?ﬁ'1%ltvb§‘ thefl deRBlo gﬁ‘n%nt of a high-throughput
conbi nation of the sn-1, sn-2 and sn-3 positions
diMB5/IMS etktladdothet is somtpmmlﬁmmhﬁnt (Rldrea‘slahoqamim itstramentation and triple-
ther tic interventio rea3|ng Ievels of
AHpIGPo ?H@Sﬁp@ﬂé?rpearsr\@uaearsfeaaa rrflaqe B BY arggckihe world.
™S u
ot da ey ot bR uPlipluc IR YEIEAY hcaElo, BABRERY € and then the
I ffagaichBrare mthsiaydnditsrnalt staniacBradsdiatocdorreat fobkigpleitd sample
contenplated. Oral adm nistration could be in the form
ofVaHaR{€l capsule or as a soluble or enulsified liquid
or mxed with an appropriate food product. [001 19]
f>ar mul at f .
ol SR s s b i N RUFRAIER Bl Bowing examples.
forrrs and may be prepared by any of the nethods well
ko6l n t hé&Exatiple 1:EfpendrAgling die JeoerittloDembstiac@mBehdn Levels of
preared by br| ngi ng the conpoundstogether with a
Ph dgReept abl e carrier and formul ating
the pr oduct |nto accept abl e forms, as noted above.
The u S
ﬁarma eut i c Iy accep?é %ﬁga%%g?% 5P%§\Jﬁl¥m@ar ? séum levels of
c &ﬂm&aﬁahﬁﬁ@ﬂoyphlﬁ@ﬁisl in 78 heubijetgageatt0-08 vaﬂﬂvarlous levels of dementia
adm ni stration of phar rraceutl cal preparations can be
ude inesdeatechglher linfral date ga the subigetrahorts isslipwarn dable 1.
salts include both organic salts such as succinates,

;i&wﬁﬁ es, 'ﬁlle% I:teosf gw&& Q{'ﬁﬁﬁgd 1% ! Q& é)‘lfiagne% 37 dgeéfl untested

I norgani c sa t's su as or|

Peb@sitiive Blatus Hut inhid) wéte tchab @by ndhaseh ﬁ‘ém 8athdrafaess ts were
the |like. [00121] A therapeutically effective dose o
t B@@@ﬁﬂé@lﬁ@@fé'ﬂetsh@rwl@é?@ﬁﬁd upap distt dgpadgidf lifed S0 e 48° né@’s 60’s,

B0 P g Y o “PREBOL R R R ¥ PR ScrRiaria et Rosroue s to thelow

ﬁm?dgeﬁﬁé 'foP Beréntial 1169 ALK, t A QbnifAant\BindeiSiad Was 88¥8RYeain that only
ea 0

females exhibited an age-related decrease in EtnPls. Free DHA 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/ and
18:0/DHA-EtnPl. These data suggest that, in females, there may be an age-related
dysfunction in the packaging of DHA into EtnPls. This gender difference may explain

the increased incidence of dementia in very old females (84).

[00129] The effect of dementia severity was determined in subjects aged 56 to 95,
comprised of 68 cognitively confirmed non-demented subjects (MMSE > 28); 256
subjects currently diagnosed with SDAT (ADAS-cog 6-70, MMSE 0-26); 20 post-

mortem confirmed SDAT and 20 post-mortem confirmed controls.  Subjects were
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the individual and their age. As a general guide the
conpounds of the present invention can be adm ni stered

wo e@sg2eut | ng/ kg body wei ght to about 10 g/ keCDEAbAYO1472
wei ght. A nore suitable dose may be from about 100
ng/ kg body wei ght to about 500 ngy/ kg body weight. The
c @pped dyo ongoifeurxdimioniia swhgeehipa bamd sipog tiched teer MMSExscore [> 28

| ti pl il ) [ 00122].. . )
GRS oot dBeie RDAR B g5 2 18 cheifivs inpiamenty 20-
supk! BERBARLARI0 PEAEA M hith n2lRGKS fe%alés[‘ﬁie%ag&i OPBEAPIs in all

of the bi ochem cal pathway may reduce thé producfion
ofdemkertse subigoorps kers significamtjucduSDATiatvdl agpitaredbotrols. In both

denential .s t Qns erefore, these biomarkers can be

uggﬁe& GRS TP P%Jgtv@ﬁf}garﬁfae}% Aeqreaspérabel squRrelydemented

F 8AGELONSIn! RnIRNE JIRRAH lefRle W BbRK 32 or Yhree EtnPls (16:0/18:2,
I t gedE

nutritional therapy, regardless o e inten
dil8erBR2 t amdglet 0/00:4) incthat Holde t &rpiRsP1s MRELAgifiEatlyrlowet imsseverely

anal ysis, a novel nethod that quantitates a subset of
t Hemipled pefsetekersus cifberdpyige modgmatepdespented femplss and 14;@/30:4 was

5 SEEL 5y S L AU, AL JHEABII osores

THesBHA:IUd)/DBIACIi tha tfifet ©HA ek feallicclSia @Smbdéyate @foup versus the
ot her wavel ength), anti body-based enzyne-1|i nked

i Aowi esprapd i the sevayeserowm Yesus the rmpdesatp geoup anch bp:0/DHA was reduced

- in.r tion for cleic,acid detectiaon
PR PR SR Bt ST B bl MGy PEhEbei TR s 2 gonera
diupgéryGkg GREHCcESh irﬁﬁwgogein@?;%ﬁemalmﬁ r8tefle@f gender but that
magneti ¢ resonance inaging (MRl), positron

et giesBYRRPRaitivy deRHEMatige anSD 8 mpwilests sleghtly diffayentjyrip the two

Sy Stean RS Bl OB i b, W EUEDs wifh low levels of
deyel SNBAK PhPR \hﬁeﬁ}&stgﬁ‘iﬁﬂgﬂ‘ﬂ&%nﬂﬁsl\lgﬁﬁaﬂﬁg higdhet 1ebls of 20:4

conpati ble with current I"aboratory instrunentation and
t mh¢ DEAEthPlg dh Enmdsss insrasing dereererasippdarctio affee bothawhitey(18:2) and

bR mioEREelyednl Sfre® Hhmalte pivgomitingY R BHa) matier
f bt 4 n r : :
TRHPIE inGpe'af tonbgg?fgyég Fbe£ %{E&é%f A4ERN el fﬁ‘fd[ﬁnggfﬁ%%eth?t  therapeutic

I nternal sta to correct
satrpegieyenildbeeptinhREdLRDb bithikn enapeses fmialésior émdividmallyi depering upon
further illustrated in_the foll ow ng exanples. [00126]

Exnipeeifie Etels dedicigney gbsdiyehnd Severity of Dementia on
Serum Level s of

[00130] The effect of CNS amyloid pathology was assessed in post-mortem
collected serum samples from 20 pathologically confirmed SDAT subjects and 20
subjects containing minimal amyloid deposition. Both gray and white matter EtnPls were

significantly decreased in post-mortem confirmed SDAT relative to age matched controls.

[00131] Example 2: The Grey and White Matter Score Distribution

[00132] Considering the differential regional (34) and gender differences in white
vs. gray matter EtnPls, a white and gray matter specific EtnPl scoring system was
developed whereby each EtnPl in each subject was normalized to their respective gender-
specific cognitively normal mean, log2 transformed and mean centered. Each subject’s

white matter score was taken as the lowest such value of plasmenyl16:0/18:1, 16:0/18:2,
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Et hanol am ne Phosphol i pids [00127] The effect of aging
and severity of denentia on serum|evels of

we@emaned2zsi ne phosphol i pids in 752 subjects agedr/¢823/001472

with various |evels of denmentia was investigated. The
clinical data on the subject cohorts is shown in Table
1.18[0O 8L 2.88: 07 hs2 &ftriRis (M bF, Mitfe Miz{sand MWll 1) andilicin grap gpadtesebre as the

ol TG Pty R0t n BRGH AT TR a DS A a2

W[ 24) QT AR E G hidat s(?mgﬁﬁecpicor-els \f@vealée Ql‘iz{t’ t&eﬁl %g«f%ﬂi wﬁfwmaﬁer EtnPls
their decade of

>¥@re ddtreaséd-at8ll ctigos bf SESATuslﬁﬂthas t}teHevqjs & dmmmnrtem confirmed

L ST Eosg maihetl el e afterg L HomPriad Sebieeso bt poea: The cross-
t E@éqo‘ﬁgﬂ White R | nﬁﬁot ceo‘ii ﬂﬁtﬂgxglopglﬁltsg@eg\ggﬁ‘%ﬁgué fevels of

s. Free es an
sidgmichticcaedrlyyshowed @ demelntlaﬂdpbmieﬁOslﬁﬁ in e pﬁ}Shlatanﬂnéﬁrs This also
cohgrts relative to the 40-49 cohorts. However
ném@%at%cm@bﬂta@ae%nééweb}ﬁwla At gray epasigs EPls may are%decwhlte matter

a%ﬂarﬂggs Qﬂ%r{ﬁa n’g loe f ﬁ/qrésggéc?oe ﬁg?%sdﬁg Pﬁ% ccr?és[]sectllonal data does

t et mGKI&beIﬂgiséﬁnemdﬁalblﬁtymnﬁiﬂg@uﬁ]ect?hIrﬁh\Q@M €dngitudinal trajectories
difference may explain the increased incidence of

d OFERASE 2CPIRS WRayybeom@rer aqeurads al dutgcting Goulp gjsk TS RAT dptotherwise

of; nentia, severit m ned in _subjec

e oo TN Yt Re o BT A fhepe SR Pl cpr@dRon can be

NQBrfHRNERNSEBLE While Qﬁcﬁfe(ﬂ%'lésﬁlb?c?s Tablé 5 aHPIl gj:\tvﬁere a cut-off value

currently diagnosed with SDAT ( ADAS-cog 6-7

01l yesuht inapproxmmatelnd (z 30Phoiof mlwnml mbjects bemg classified as
nortem.confi.r cont mere

P ThergRetBiE B b Rk R fisgpes b S Ea R p S S Rute and eray

t hgitfer MEBEi$ E@Jlﬁatc{f I?fsthe‘ sE9681 thdty RbNYBIH s@red '?l?é §ubjects is

ADAS- cog score [5-19 = low'cognitive | npairnent);

Sgeﬁnerb@eheat bw Ak Tlf)the swigea tests. pokitive o bneed thcssca)rﬁd the subjects is

e t he EtnIS| all denentia

o GBUREL s b5\Er BTSPEHIFF BkrAEY T HECBISE fegh QOTae b both scores, the
CQQB]kct,tlé’&ee‘fﬁéﬁlttB%L:%t gﬂrthh mal es and females, free

DHA "was S|gn|f|cant decreased only in severely
denented subjects. In females, a denentia effect was
olp¥EHPB3Ed f oExhinpkeds: Eiuarﬁit&tiv(ehﬁd Qhdl8atve (arddtetidatihn cdithanolamine
16:0/20:4) in_that both 18:2/EtnPls were significantly
I mm denent ed subjects versus either |ow
or noderately denented fenmal es and 16: 0/ 20: 4 was | owner
' 06138] Seveﬁ%e?fég&ﬁ ifehiby rgbﬁieé LG A BraphiC mfBR 8 omBined with

msnt a effect was observ
a mass spectrometric detector for the quantitative and qualitative characterization of

ethanolamine phospholipids in serum.

[00135] 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, Sum)
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

10uL. Organic solvent extracts (ethyl acetate) of samples were evaporated to dryness
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for DHA and 16:0/DHA in that free DHA was reduced in
the noderate group versus the low group and in the

WG 200802520F oup versus the noderate group and 16rPCOr/DAR007/001472

was reduced in the severe group versus the | ow group.

These results suggest that there is a genera

underlying dysfunction in plasmal ogen synthesis in

Soager mégeged| @as afl gendesiduysutwashagconstduisd ogr eld¥ile of 55:40:5
cognitive deterjgQratjon in SDAT. mani fests i ght.l

G Petral iR pluiu aReCt e uRires ik PEnob examples of
C 9&PradentutifE hidBibolides Y8tedte@itlsek@n2 EtnPls with | ow

| evel s of 20:4 and DHA EtnPl s whereas gray matter

contains si nificantlégp[gher | evel s of 20:4 and DHA
ELRE3O] I n QETAR arstiumgnd evas nequippag pedh sant 4PCI (Heated

a ct._both white 18: 2) .and gra 20: matter

EER Lz faply oefatinedn b ods NG af halft iy ymay parameters
( e DPatdeeFPELRS! pPapRsassi o7 N &S | $ater, 8@ NC aB3eakRt, 400°C;
extent. These findings indicate that therapeutic

stScan sgee s le W0dmbeAopmiuiatmedither! sect her nmal es or

femal es or individually dependi ng upon the specific

S (ﬂ}?b d S;It S 1§ [ggégpo %I%g%%ggg]-h %ﬂi ébgi Pa?ﬁology on Serum
CEhME Leek1S B WMBIAPhES ahd AR AOstgddpol ogical ly

confirned SDAT subjects and 20 subjects contai ning

m ni mal anyl oid deposition. Both gray and white matter

E{OFI38] wer e Thegifieét of slameytiisevertysed deterpost using B@dsubjects (176
canfir SDAT rel_ati to age ched .controls.

[ 308y Tl o3 55 10,45 ap By RSk T OB Y 6P gdiscron-demented
Disgbjeét® NIVKRE £ 98) adidls6 Gansdideirtdddy uR@ndlcl WA R ADAS-cog 6-

regironal (34) and gender "differentes In white vs. gray
a0t MMEE 0P163., The eilfiict of 3IDA Tgrathplopytwasderpainied usingseritn samples

scoyfin st was devel oped ereby each EtnPl ji.n

o &6HectGib by 2 Restrurina roRmeg YbH rarddperitio) gubiects (Table 1)
it , . )

o SUURF SRGELLGERRAND Ll 5T, R RS s ier e

MMMSE so¢ ¢ \B8s= t@gaitivel Nogndlpweshicis WA S-abgiecst [5-19 = low

pl asneny| 16:0/1 8:1, 16:0/18:2,18:0/1 8:1, 18:0/1 8:2
ECASNEVE Wpastmant;e20-3bo modaraim #9-TAroserpisi-r Mgrmgerpalels of eight

1 tsaes el B ERo Pk BTS2 2N RS glcghiine Pk
Theg¢1 &0 (P16:0/180) ety Rermeddbech fdtp m%die gy M1 @8 EtnPls in all
white matter EtnPls were decreased at all stages of

SHameniial sghgzpunsHeere bs¢rsed i po signifinendynredyned reletiveSoamognitive
I I tched | s i ere t sybj ect s

oK RS Sioe BTl I Brto e DS et = 3.9e.5),

rg%elng%?%s%igﬁiiﬁéahﬂP&@&é&E@ ih Both widefatedy £d s¥ddré19d8mented subjects

(p<0.05). All eight EtnPls were also significantly decreased in post-mortem confirmed

SDAT relative to age matched controls. D16:0/18:0 levels, a non-plasmalogen
phoshopholipid remained unchanged across the different dementia cohorts. In all further
analyses, the EtnPls to D16:0/18:0 (MO01) ratio was used to minimize sample to sample
variability. Both the absolute EtnPls levels and the EtnPls to D16:0/18:0 ratio exhibited a
significant dementia effect. The EtnPls to D16:0/18:0 ratios of all eight Etns were
significantly lower in the severely demented group relative to the low group while six of

the eight were significantly lower in the severe group relative to the moderate group
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denentia clearly showed a denmenti a dependent shift in
t he popul ati on neans. This al so indicated that changes

wo poogeoans | evel s of gray matter EtnPls may preR€deA2007/001472
white matter changes and potentially be an early risk
factor for SDAT. Such cross-sectional data does not
adedd f or Bxaswld P opatatiab Disttihutmme apa Burtetien bEDementia Severity
I ndi vidual |ongitudinal trajectories of these scores
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Qqabjtits,atdspectianly, Quad isubiequéntighalaatfie) bg BDAN. 0o compare these

Et hanol am ne Phosphol i pids in Serum [00 134] The )
pdéséiabittiong pathitho kngymdisaibytienscH Adhpatlend e gpini S Akt Wieo gombined the
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etdhsadio tidis 6EA P PRAESIBGY iniedfented afi@ hoiterh&fled SSuldths assuming that
M5/ M5 applications and experinments involving

c ifoisaponrlbpdisiribaied Ageachmopalaton didge $3t Fhessastudigsardported that

rRub TR Tl e g B SR Sugiey (e STRAY pathotogy at

1304 ana@ At 220k W8T 28@SofUsRithvely MARLuRES f'hetet_ neuropathological

chr omat ogr aphy. Condi'ti ons incl'uded an socratic

mebiierie fph8PA T 85ledl; SWVhewtheajatanfodm rdixafroar kBg)itiwdly gested subjects
flowrate o in for a total run tinme of 15m n,.

T SR b Ao R ok BT ie paRplaion AR QL G 21256) of ur
v .
e e 8 B s R e serum Exas
nileveb@8gurg 48).aitistchmpagsinduecalwishatahoolsseivied tdéstribution of depleted
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t D NRRIS ireiepsy BAred G TbeorhiahdistapsBsoloF DAT pathology in
" QBMESERLAY hoRadRLABPLIN &R, detected in serum

[00141] Example 6. Linear Extrapolation of Disease Progression and Serum
EtnPls Depletion
[00142] The data in Figure 3 suggests a strong correlation between the decrease in

EtnPls and increasing dementia in the clinically diagnosed SDAT population. To
investigate this concept in detail, we performed a linear regression analysis using the
mean DHA-EtnPls level (normalized to CN) of each of the dementia cohorts and the
average ADAS-cog score for each of these three cohorts (Figure 6). A very high
correlation was observed between the mean DHA-EtnPls level and the mean ADAS-cog

scores of the three dementia cohorts (=0.99). However, this linear decrease did not
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[00136] The QSTAR XL instrunment was equi pped with an
APClI (Heated Nebulizer) source operating in negative

wore@e/ 093223 ues of maj or instrunent paraneters WeCECBR07/001472

-60; FP, -265; DP2, -15; GSlI, 75; GS2, 15; CUR, 30;
NC, -3; TEM 4000C Scan range, 50-1500anu;
Asstapdlate back toitheeCN prasipd X Vs 0OYB 7}455;@@1&9 helimical SDIASE progfession of

SeverJt and SDAT Pat
o DA 88 i e R B rePeifapE DR TRk YR DR gnps tevels
Thegiaftd G&ﬂm@ﬁpﬁ@ﬁi@&&él? sSRH 9Edr§ Uefd@%hﬁ@ﬁl%ﬁ@ﬁlﬁ%jinﬁirﬁﬁm (ADAS-
324 subj ects 176 femal e, mal e) aged 56 to 95,
CEAPFi IS dh @fld% cognitively confl rmed non- denent ed
subJ ects (MVBE > 28) and 256 subJ ects currently
T

ed Wit h l_A ¢
?@1'11 of SBAT ‘6 .l_u -l A-EtnPls

semspélgs col | ect ed from 20 post nortem confl rmed SDAT
and 19 control subjects (Table 1). Subjects were
grouped into one of four denentia severity cohorts
bé@@d’r%pon diot Hayestigate r wiBEr gbor above E@dlﬁt@ogmuldvbt yverified

o i’ 36 s e e e DR Rigts a8 Wikt B 10 mate

S UK ﬁ:ve[fa%leoi 8F GikndRiNEd ghitiver i
aci d ( DHA, 2 % and. phos p%%lgtl .eﬁaggﬁgﬂgﬂ%ﬁﬁ:ﬁ& Cﬁ%gélosed with

16lemkenga, and @bmsax’ed these gx)ouwetoehcj elirgcatiSmAlT fud Chahorts (Flgure 7).

' e 3). Al ht . Et Pl n, al |
286 Pets SbibRatbtysreradled s sisatGnuiep iisrury DFEATARYS in the aged
I l02d9 dbBoft Qe SRURAL Eﬂfréﬂ% W%@ﬁgﬁg 7@?' Thl%éh%lrt 8150 had slgmﬁcantly

conpari sons, t-test p-val ues
= 1@w@de®)s véFsishOEN grasp sveyrthughahe CIN greup eas e average, 13 years

bo der ale and rely denment ed subject .

(P i‘gro eres,sang h@ﬁsecéf%%r MBS FOLTEY aﬁﬂefidéfgqﬁ:m;ﬁom cither the
d f : '

LEEE305) Pt EN PHC St R RNy LhEF 48 bl e soAT

neonhg@t.asmal ogen phoshophol i pi d remai ned unchanged
across the different denentia cohorts. In all further

ol BE  nitherelshasuerenlutupi

the absol ute EtnPIs Ievels and theEtnPIs toDI 6 0/1

8 8o1adfi 0 exjal Hé)&@garﬁméd %'dﬁs‘tﬁlﬁﬂfop%ﬁ@ﬁh'm{ﬁfﬁtﬁﬂg with[¥each age
EtnPIsto Di6: :0 ratios of ei ght Etns were
siggmipt acshoivingn Frg\umm nThewpsintion disyribidoendfele Gveogrpups (three age

relative to the |ow group while six of the eight were
siganpei €N 3pd g DAdieTantiated byage and demeniiastatus eveal ths presence of

t G LOAGIRE oEﬁlQH&l FUHC?I 'on ogg) &Bg{eny?ﬁlg élhé‘tdrolﬂpe tual framework

Distributio
introduced by Katzman et al (6), who observed that cognitively normal subjects with

SDAT pathology had intermediate choline acetyltransferase (ChAT) activities relative to
cognitively normal subjects without SDAT pathology and demented subjects with SDAT
pathology. This middle group was said to have “reserve”. Therefore, we interpreted our
populations as: P1 - subjects with SDAT pathology and no remaining reserve capacity;
P3 - subjects with little or no SDAT pathology; P2 - subjects that are transitioning from
P3toP1. These P2 subjects are hypothesized to have SDAT pathology and some level of
reserve remaining. Since SDAT subjects have a life expectancy of less than 10 years

from diagnosis (16, 17) and low DHA-EtnPls are highly associated with SDAT severity,
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[00140] The EtnPls 16:0/22:6 to PtdEt 16:0/18:0 ratio
(DHA- Et nPl s) showed the strongest overall

wa@eoosiostependent dementia effect (Tables 21b, PdbyA20d001472
was used for all subsequent popul ation distributions
and conparisons. A summary of the key conparisons
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s8] s havidhe SpaTerpanhaitogyalst medtiés high thratglpdomethods for

268) .qof cogniti nor nal subj et .
&oiia Jlsfoain! WK g PR SITAT dBiehtia s, Themethod
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andconiloshd®By 285 [ rapf™ cysterd e ieicadn po fhgl raétabn‘htelmw be performed

classified as SDAT positive, based upon their seru
Eﬂlﬁqﬁgé)np PIIPYS zbsaq\yep gtéxyrms-,rmcﬁx erggqqlcp@g@mab@psays (UV, or

R Sh14 B Bl SR PRGNS i o

paab‘mdl algypolsrnﬂmnhzﬁd razitﬂloﬂ ofor Gacieitt &dd sleteceed assays, bead-based
[0014]1] Exanple 6. Linear Extrapol ation of Disease

Pﬁl&@lﬁ@s@n% ﬁetﬁﬁwnS@FT@ﬁﬁi‘Et%Wlﬁ pBYNisE] #ssaysow1ethyr chgmical reaction,
t heﬁ%ée rz.nﬁfgsaw §‘uct°iE§§J %Q%%teﬁc Ge SRl n%?élgg n@&iﬁﬁ” ﬂ%‘%‘ﬁ%’éﬁe Emission

cre nd 1 ncreasi
c torabgraphyy (PERY @@éiﬁ dcoﬁ%l'ertze@ ubaltogmphy ToT)nseast hgéés magnetic
this concept detail, we perfornmed a |inear
r éwéwedﬁgﬁh)a pYd Variqys inigs spestrammaty-brsd BYHENS | evel

(normalized to CN) of each of the denentia cohorts and
t If@()149] 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 15ulL of internal standard (5 ug/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:

50, interface heater on. The compound parameters were set as follows: DP: -120.0, EP: -
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aver age ADAS-cog score for each of these three cohorts

(Figure 6). A very high correlation was observed
whedsee27s he nean DHA-EtnPls | evel and the nmeaPCT/CA2007/001472

ADAS- cog scores of the three denentia cohorts

(r2=0.99). However, this |linear decrease did
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I f 7.5 ADAS-cC
TR D e R R T 0T RHBRAES B UlpBhg LBl aeronsgmple while
D'fl@&nﬁhﬁﬂgsa &&%&hﬁc&@gﬁt&tfbﬁ o@ ﬁﬁérhﬁl%ta@ﬁ@{d%hfﬁt Ohoﬁ@&&%ﬁi)
years before clinical cognitive inpairnment (ADAScog =

15% i s evident. 00143] Exarrpl e 7. The Effect of
ChoQIHl 0Qi Caixamgpec Seme paidEtorpbicthe MesdbolifcOBipavitkers
To investigate whet her the above predi ction coul d be
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[ 00 146}141V\e next exam ned the distribution of serum .
DiRRosahapdethipnqlaming f¥pe mglecyleotipsh agashidepisgnacidh arthgume2 position.
7 | t

L0 SRR R P e T YRR 0o
am)dtad&l’éﬁyll 2-arashidbyissn- gy Qad- Btﬂ'hﬁslﬂfoewﬂ(ﬂ@anﬁhelmeeﬁructure of 1 was
di sti nct po ul ati ons éPl P3, Figure 7B). Using the
c ARt qsiaq'ts ﬂahe(%or%ta @ﬂenﬂoﬂx@r@théyylﬁatémrp 8tb a$ph@et)hanolamme

ng\ Iicha Ft%n ar tafcc% npgltplrs.r(\)érgx!)f%{leéoféﬁﬁflls ﬁlé(? M%‘?M% spectral data (Figure

cgetyl transferase (ChAT) activities relative to
cognitively normal subjects w thout SDATpat hol ogy and
denent ed subj ects with SDAT pathology. This mddle
glRip2has sdihg tive ramaieing mesbolies witlimolestilgr formyae C3oH74NO-P and

i '8416111%75 defffhined by HRAPCI-MS, found to co-elute with 1 in LC/MS, and

analyzed using MS/MS showed fragment ions and fragmentation patterns similar to those

23

of 1. These metabolites were thought to be very similar in structure to 1 and thus their
structures were proposed as 1-O-1'-(Z)-hexadecenyl-2-linoleyl-sn-glycero-3-
phosphoethanolamine (2) and 1-O-1'-(Z)-hexadecenyl-2-arachidoyl-sn-glycero-3-

phosphoethanolamine (3) respectively.

[00153] Figures 10-22 illustrate the retention time, MS/MS fragmentation patterns,
and putative structures for selected molecules. Due to the conserved MS/MS

fragmentation mechanism between these molecules, the theoretical MS/MS transition can
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popul ations as: Pl - subjects with SDAT pat hol ogy and
no remai ning reserve capacity; P3 - subjects with
WO paosiogs208 no SDAT pat hol ogy; P2 - subjects t hBCT/@A2007/001472
transitioning fromP3 to P1. These P2 subjects are
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confirmed cognitive normal group to an |nter medi ate

ratio of 1:1 (43%versus 46% in the nornmal healthy

el derly group of unknown cognitjve status, to 0.6:1

( A)versus 409 in the %Eﬁ 2058 derment ed SDAT OCH2(CH2)14CHs

ord ., [ OCHLLHyExgmp| e gHOFHFbiEf kLR Cor bal

Met ho 0148 ese vent | on al so
pr oviddes ﬁl gﬂ E?%Ujés%put thofﬁpg0 @?ﬁ'eﬁ??ﬁeé" OH

di agpgsi s of SDAT denenti a %md non- SDAT derrentl a 2a

states. The nethod invol ves fragnentation of the

parent nolecule; in a non-limting exanple, this MS-Cl

be acconplished by a Q Trap(tm system Detection|lgfdazole/pyridine
the nmetabolites may be performed using one of varidLg 72"
assay platforns, including colorinetric chem cal

assays (UV, or other wavel ength), antibody-based

en chidgd | munosor lcr@dsgays (ELI SAs), chidhassdeHs
an p%loéﬁﬁéas%ﬁ?ﬁﬁ“rﬁ? re ctd on, for owctepedaci d KE;

dete - base? Hlicl eic=acid—det ect T on
nmet h , di p@qQHchTfer’rﬁémn catoapmays iuergtRider 98 hemi TBDMS
reaction, inage anal ysis such as nagnetic resonance

i magi nga(MMRl), positron em g&i on tonography (PET) 3a
scan, conputerized tonography (CT) scan, nuclear
magneti ¢ resonance (NMR), and various mass
spectronetry-based systens. [00149] Hi gh throughput
screening (HTS) was perfornmed with a linear ion trap

RG] 58PECt I NBLRMiEAR M@s%l\f&g%%er@gﬁxlch%d %’oﬁ?‘%\%&%@ldrich Canada
coupled with Agilent 1100 LC syst Sanpl e S

piépaCaiividy, ONj AgnddauVWR Catade mat Nu-@hdaPder( SEhgiami MN. All
f l(vgérts :ll'lé?’ecc:i) were anhydrous. Analytical thin layer chromatography (TLC) was carried
out on precoated silica gel TLC aluminum sheets (EM science, Kieselgel 60 Fas4, 5 x 2
cm x 0.2 mm). Compounds were visualized under UV light (254/366 nm) or placed in
iodine vapor tank and by dipping the plates in a 5% aqueous (w/v) phosphomolybdic acid
solution containing 1% (w/v) ceric sulfate and 4% (v/v) H.SOs, followed by heating.
Flash column chromatography was carried out using silica gel, Merck grade 60, mesh size
230-400, 60 A°. NMR spectra were recorded on a Bruker Avance spectrometers; for 'H
(500 MHz), § values were referenced to CDCls (CHC; at 7.24 ppm) and for °C NMR

(125.8 MHz) referenced to CDCl; (77.23 ppm). Coupling constants (/) are reported to the
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Cholic Acid in nmethanol) to 12QuL ethyl acetate
fraction of each sanple. 100 ul sanple was injected by

wo b@s/oda2jecti on anal ysis (FIA), and nonitored BPCEA2007/001472
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pacanst/Wabightagh tesalntion mass fpoctraaloh wereaibtdingdeoraBhkendpex 7T
i nter.nal standard. h transition was scanned r .

OB A fRIBER T el tea et FaS epeRRetps SLFUERYS) with

1@%’1&%%%% sMRQAeR]ieH] i @710 1 iR Bk pBLiRPE MMt (HRAPCEIWIS). Fourier
rate at 360 m/mn for Imn. The source paraneters
weraasfert irdm-fed (F BIRY speCRwetdreOrd id Big;RANE TS-40 ectiitmhdter using
400, .Sl : 30, GS2: 50, interface heat on. The
oAt isrdimeanan Gbon e BRI ARBTDR | 190. 0,
EP. -10, NC. -4.0, CE -40, CXP. -15. Figure 8
| IgvH s RUoF SisA .90 § ' _ansl: is
et A B R s RO TR sl o T R R LA (54,
NEEPRRLR-Bigidthylst (hexadedyloxs nivdhylj-2j3ndiogolan€ dayt ant

concentration of internal standard (24-13C)-Cholic
AGPS71 [ 00150 Nel 48P 6030 dspersed iy mireral wilg andesarggn was added

kLB TRRETE: e il b R Rt B BB 7 mmo

Pad | 1ONHEL WahRirafA DME dwhiks ithtG  BddedCiMpwaded with/ dastant stirring. 1-
techni ques. Three netabolites, which were

siBgemphaxadedage (3. g d 6i7minab) edissolvediim amhydreus IMF (YhmL) was then

heal, t bj ect dto th f ' .
5B, BB, SRS G pIRSGrke B & RS rpg rescion was
T'&ﬁeﬂﬂhk&sﬁhﬁﬁn oS A1 b ABL I WA theRRrdBh@ Bld I8 water (100
as C43H78 P by HRAPCI - M5 (Figure 24). MS/ M5 spectral

amndl )y extaagedrweh hexand €¢ifcel i o). The salbentevas Téraowsddnmder reduced
M5/ M5 fragnent ion at mz 303 and. ot her fragnent ions

dREespye ppdthe ggsidus chromagperaphsd on sikics ol ging hexapedighipramethane to
I . SN 3o V. I ' akn _

¢ Ronib e s iRl LIS Oh EDCai M 6 36 o =65
phRgpheeitanaham3e3HIkY 1.13@0?3%@5}396%1&@'5 (2H,1R), BE3723.48 (4H, m),
pl asmenyl phosphati dyl et hanol am ne tréoe mol ecule with

b P AAIEG lad Feb. SHZL HDIshOD (Hibsi 6 Hendad-baS (Hbswintet, J =
Ok 258 NR Y SE@%%E)% & oam T85200b1 386 1637 0, 20.6,29.7, 29.8,
oebadesenyt 1 2Hai ashi d@?l 165 9l ycer o- 3- phosphoet hanol

am né. The ‘strucdturé of 1 was confirmed as 1-O

" -(Z)-octadecenyl - 2-arachi doyl -sn-gl ycero-3

- phosphoet hanol am ne (commerci al standard) by

conparison of their LC/MS and M5/ MS spectral data
( EglnHexadesylglereroHf@®) t wo remai ni ng netabolites with

bR ar T AR WG 153NS B) 26 added 10% HCI solution (40 mL) and

refluxed at 120 °C for 30 min. The reaction mixture was then kept at RT for 24 hours.
The white lumps formed were filtered. The filtrate was extracted with hexane (50mL, 2x)
and the extracts added to the white lumps after removal of solvent. It was dried in a
vacuum dessicator for 24 hours to obtain 2a which was quantitative. 'H NMR (in
CDCl;): 6 in ppm 0.83-0.87 (3H, m), 1.23 (26H, m), 1.52-1.55 (2H, m), 2.67 (1H, D,O
exchangeable), 3.42-3.51 (4H, m), 3.60-3.70 (2H, m), 3.84-3.85 (1H, m), 6.63-6.70 (1H,
D,0 exchangeable).; *C NMR (in CDCLs): 8 in ppm 14.6, 23.1, 26.5, 29.8, 29.9, 30.0,
30.1,30.2,32.4, 64.5, 71.0, 72.3, 72.9.
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C4) H7TANO/P determ ned by HRAPCI - M5, found to co-elute
wth 1 in LC M, and anal yzed using M5/ M5 showed

wo ea@goen2ts | ons and fragnentation patterns sinm PEF/CARI07/001472

those of 1. These netabolites were thought to be very
simlar in structure to 1 and thus their structures
wer e proposed as

y &iﬂé) é(?%{gglgt;’ ,1e Eggf sz_ Za*rg) lcl)tlex%yiec_yslglygell%lc(%ra? 3
OO ha e aiad Q%‘é% 2L DT SR BB Bt drous pyridine

1(122(21’7_?1[1) lat R tundéearpbre Imédaeoli(0.02 g M52 MuidVEin anhydrous pyridine (10
fr%ggentatlon patterns, and putative structures

wasthemadded fellowad ky fers-hukyd deaﬁbblmsé&hlosﬂwﬁ BDMS Cl,225g,

S AR P PPARED RS Pt o

et7hainatsapdured e sMaIH,ROH (130 mis) 4hd e@trsae@wnﬁtdie@myl @ther (100 mL,
the parent ion nmass and the fragnent mass of the

m3|><étT)he axtradtwae washed saecedsivaly with Satprridtaqoepus NaH!:M](l 00 mL) and

S OB O A BSI0Bh EPHSiS e RS pilissgmoved tmder reduced
' 'ﬂ)\‘@s@ﬁn‘e WobthitBa, JrZongr%ena]i%lcﬂ-\@Zs cfri'ega aVacuym deSl(i%[OI‘ for 2 days

(hexadecyl oxy) - 3- hydr oxypr opan- 2 ocosa-
133.166g, 109%yixldn e OB (lRODGL): ﬁlﬁpl)mm @89@1651}1361) 1.22 (29H, m),
accordln% to the follown (%hthetlc strate

oylr 12l 16 CBHLan RGO H, S Angrablas ACI0- k> {1, 15 31595R61 I,

ooPEngiEt P GNRIRTSTPR &R L STH 2 i 08 200.260.

O@63 Gagasag YR 36an349, @4“9' s Ghgk7Poep. . Elysian,

Al'l sol'vent's uséd were anhydrous Amalytlcal thi n
Iayer chromat ography (TLC) was carried out on
precoat ed silica gel TLC al um num sheets (EM sci ence,

(gb i‘IC? E’é’d %é&} ﬂlﬁlﬁﬁrz'@nz‘é%%ﬁ@xamoygﬁnﬁﬁggg@ec\;eﬁﬁfceml

g4yne vapor tank and by dipping the plates in a 5%
3 e)ous (w' v) phosphonol ybdi ¢ acid sol ution containing
199@M0Y)  eerArthydtouf pyediaad0.43m{lvy and thiziSa¥ (10f oL owweeladded to 3a

heat |
(249 0 gng, 0.578 mmol) and stirred at RT under dry argon. Docosahexaenoyl chloride

()

(200.0 mg, 0.578 mmol) in toluene (5 mL) was then added dropwise to the reaction
mixture over a period of 20 min and stirred at RT for 96 hours. The reaction mixture was
poured into water (100 mL), extracted with diethyl ether (100 mL, 3x), washed
successively with 0.25 M H,SO; solution (100 mL), saturated aqueous NaHCO; (100
mL) and water (100 mL), and dried over anhydrous Na,SO,. After removal of solvent, the
crude product was chromatographed on silica gel using hexane-dichloromethane to obtain
product 4a (348.4 mg, 81.4 % yield). 'H NMR (in CDCls): & in ppm 0.89 (18H, m), 1.24
(29H, m), 1.53 (2H, m), 2.06 (2H, m), 2.40 (4H, m), 2.83 (10H, m), 3.40 (3H, m), 3.55
(2H, m), 3.71 (2H, m), 5.36 (12H, m).; °C NMR (in CDCl5): & in ppm 14.2, 14.4, 20.7,
22.2,25.7 (2),25.8,26.0, 26.1, 26.3, 29.5, 29.7, 29.8, 29.9, 32.0, 35.3, 65.4, 71.7, 72.9
(2), 127.1,127.9, 128.0, 128.1, 128.2, 128.4, 128.5, 128.7, 129.2, 129.3, 130.1, 132.1,
168.8.
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Fl ash col um chr omat ogr aphy was carried out using
silica gel, Merck grade 60, nesh size 230-400, 60 A

woRmsspecs ra were recorded on a Bruker Avance PCT/CA2007/001472

spectroneters; for 1H (500 MHz), d values were
referenced to CDC3 (CHA 3 at 7.24 ppm and for 13C
NVR (125.8 MHz) referenced to CDA 3 (77.23 ppm.

Coupl ing constants ( are orted to thenearest 0.5
I—If‘s‘(liﬁ)'&horl&“eﬁfqua?f‘%%é qcalglearod (®r e obt ai ned
Zoﬁ%‘flfef AR rhiktlQUF 4 34% %?ﬂéf()"%@wg?rﬂaﬁ %(xl?](i A& hcetic acid (120

sonance ness spectrome er

aysphedded 107 SSEBAR irch@li TH# ove@ Bip&add &N Sinfintah®— 10 °C (ice-water
positive node (HRAPCI-Ms5). Fourier transforminfra-red

( bﬂhbzwltbp"@ostm stining. 1 be magieen BixtBE ovaRatirredrg-RD for 48 hours. It was

A r ome %P)vgtea% (M] més gxg;fs:]t?:ﬂ &@{égls‘ﬁuyf‘etﬁer"ﬁtoﬂ rr?L i]x), washed
C's?czc@gzm%'lpwgﬁ%?ﬁgﬂ@cﬁﬁﬁl@g%%?/ Igggl)ns?@@qﬁy n‘illI \¥e§ @b? 2,) and dried

(losyr [OFdréhs TNajSa. (Aft@5gem60sto dfssrﬂvaﬁd ther ofuder ploduct was
oi | ) under argon_was added anhydrous

Nehiomaegrrrhse o silisa eelmwme dighl oremethangmethggpiigohtain 5a 340.8 mg,

qusiey iddmRi0: Ac1L 485 EnFANXA :rdr%,%sl T8 ARBLGBL459,): 5 in ppm

(9.85Q9H, 4677, 5@, )0.91B3ES QUvero Ha), 3By deEVS), N4 ((22pm71-2 05 (2H,
was then added to the reaction mxture dropw se and
st 288 (41dr m%2.${bi Pl nhb44-8 20t(Fdnmpak621368 ¢Pidompy3.85 (1H, brs,

cIbE SBogain®). Bass AT AR aRL; B g AT e R R @p bb2. 183,
by 73%) 9 Jhe fsoé @”ﬁs yas d. gﬁ‘?xaf 29%%9 @Q??%l 644,107 721,

pressure’ and the residue ¢hro ograp
quﬂglIﬂeX,alﬂé SdHNIIGQGIﬁEMfBBl@)ImSOﬁbﬂa%IS 1|2868 (139 36@ 11522 177.9.;

?%Eq fk gcl dD) 3330 gbrp,,gmg,lz%g gsg@)stm, 1792, §g7@,31q978;3821 1326, 1239,
( 312%3 ?099171 T%Rﬁ?gf ?vl‘é(sm? mze%u%%f %21743%483 E}j {:2’110(?]. 627.5352 for

6(51H1;;<))4)420425(|H qui nt et :60HZ) 13C NMR
(|n CDCI3) . din ppm14.3, 22.9, 25.6, 26.2, 27.0,

,29 29.8, 29.9, 321 67.1, 72.0, 72.1, 74.9,
1([)@)19§ ()-| e abnllwmﬁqursquorsmstwatmn of PtdEt and

c ngI @m(o?’ 363 g) was added 10% HO sol uti on (40
Wg&?ﬂi’g—m%—md at 120 C for 30 mn. The reaction

m xture was then kept at RT for 24 hours. The white

| jogpis3] or nedovav&stibate tvitfetr eld@nbid he@bslioeci@¥drs a8 fdtore the

wi th hexane (50n, 2x
ethanolamine phospholipids deficiency in vitro, a CHO cell line deficient in plasmalogen

synthesis (NRel-4) was treated with the metabolic precursors 5a (sn-1-alkyl,sn-2-DHA
glycerol) for 72 hours at a concentration of 20uM, and its lipid profile was compared with

the wild type cell line.
(A)Change in total ethanolamime phospholipids

[00164] Figure 25 shows the relative changes in total EtnPls and total PtdEt
content when wild type CHO cells and plasmalogen-deficient NRel-4 cells are treated
with metabolic precursor 5a (sn-1-alkyl,sn-2-DHA glycerol). The NRel-4 cell line treated

with ethanol alone (vehicle to administer the compound) has significantly lower levels of
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and the extracts added to the white |unps after
removal of solvent. It was dried in a vacuum

wale®sioerrdr for 24 hours to obtain 2a whi ch WaBCT/CA2007/001472
quantitative. 1H NWR (in CDC3) : din ppmO0.83-0.87
(3H, m, 1.23 (26H, m, 1.52-1.55 (2H, M, 2.67 (IH
Dm@xtnﬁhtmg@&%i €50.080 B2vienTdmpdtdd wi)h th8 CHD Bellline(tAddted with the

eX Eﬁﬁlgﬁ%i%% (g 2 g 21)3”'@%1&@@61)@ %\gthégdo()ﬁ not s&gqlﬁ) nglpha&tgfr tge total EtnPls
;%O%tentgg ﬂ% Cﬁ@ 81 1iad (8%.9")%9PQ).0§39, bt d3Q-efevateahérelfite Potal EtnPls

7 208efitfyorh -1 804 tr 44. Bt ik QiShehdwd thiad thé )otﬁ -Frexcattaciil thé NRel-4
ycerql (3a) .[0Q1 59] Cbnpound 2a ( ﬁ 7.26 nnnl%n .
w&ell Hngis sp @lﬁwrﬁbngwieé Jsané%qoarrﬁbckl@@e 1 PF04p2RFreatment with
0 —
S LR TR b P BBl s gm0 0009
t f tintsated codirsiptvhilé that ¢t th€NReN-4 el [{nEBR¥SodzAd to Be 865599% (P=0.12)
14.52 mol ) in anhydrous pyridine (20 m.). The
r @Atheicontrah xt ure was stirred at RT for 72 hours,
poured into 0.5 M H2SO4 (150 nlL) and extracted with
di t. ( act was washed
s &ﬁggéésﬂg\%} $?Jta1 [ﬁg &?ta“%ﬁéghos i i ( 100 ni)
and water (100 m.), dried over anhydrous Na2SO4 and
t 1801561 vent Figui®2@showdid relagictel Cletg ey i Saal DA Etalls andtotal DHA-
3a, an oily material which was dried in a vacuum

désditarhenwikigypeCdRyslls ad plemajogenaioficipniaNRsL-4 cells pyvrtreated with

m“}et% 24 PheciusSy S{VRATIRY o "HHA bl SR wrb-£ b fiteated with
3etfangl 4né Mds Mnifidand§- Bwed 16wl oMDHA-BAPLs! {%7%) P1—O 000017)
13CNMR (in CDA3) : d in ppm14.3, 18.2, 18.5,

zsompalzé voith the. (1H02®113hne2®ea66d with ghe pehide (B2, 2.6a) S‘Ee@tment with

(Fombesind Yo BTN Ity e 9} DHA-BInBl Ao kinGHE A8l to436.8 %
?45@ SEAMUIHEh Y&RIOhnd é}ﬁﬁhltﬁ&%ﬁﬁg)]res%}@é’@& Nﬁelﬂyde'ﬁ‘éieﬂﬁcell line to

15 m) and toluene (10 nL) were added to 3a
my 2.306 5T EHnbdvelsaRd0.89). rred at RT under dry ar gon
Docosahexaenoyl chloride (200.0 ng, 0.578 mml) in

t%&ﬁggg oveEH%2@gsﬁthe add d drdﬂﬂ% e?iﬁ@t §¥é§§8¢%gnﬁkmnﬂy
9§1tEPerSDHKthdE??Sgl (thé:feﬁrlﬁ‘\y }é‘@isttﬁpp'fl? ts‘%’),‘f}gi f 8; NRel-4:

100 nmL extrac
vvaﬂ;h 66, $’a=0c86$ sihee bympared with 2k Mtfdﬁﬁﬁ)@ommd)m}ﬂ@men 1i@6.
m.), saturated aqueous NaHCO 3 (100 nlL) and water (100

21(]}%(2,1&?? d dr lE?(gm%Y r13 ag? ec(:jtrg ?netN%zﬁo%réAcfutrs%Ers ro%nt%}/? an% esterified

cholesterol levels in cultured cells

[00168] To test the effect of metabolite precursors on total and esterified

cholesterol in vitro, the CHO/NRel-4 cell line model was used. Total cell lipid was

extracted, and cholesterol was quantified using the Cholesterol Quantification kit

(BioVision, Mountain View, CA) as suggested by the manufacturer. CHO cell line

cultured in the presence of the ethanol vehicle (C_V) has 6.66pg total cholesterol/million

cells. This reflects the wild type phenotype, and was used for normalization. The NRel-4

cell line deficient in plasmalogen synthesis cultured in the presence of ethanol vehicle

(N_V)had 10.75ug total colesterol/million cells (61% higher than control). Culturing the
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crude product was chromat ographed on silica gel using
hexane-di chl oronet hane to obtain product 4a (348.4 ny,

wW@2849%25yi el d). 1H NVR (in CDA 3) : d in ppmPCB@AL007/001472

18H, m), 1.24 (29H, m), 1.53 (2H, m), 2.06 (2H, m,

2.40 (4H, m), 2.83 (10H, m), 3.40 (3H, n), 3.55 (2H,

n)deﬁgierxﬁce@lg Mithnthe ng:tabeli¢c pridursny Sa (sh3calkRs-2DIEBGIBerol) for 72
élOEI‘S %g]a %g'nc%gtr%tlonzgf ?8 Dg/b (é%é’greés' éé&%)tbtgég%o%é%%rghgbntem to

3. 27& ghrillforl clls (J4B84 hﬂgherlthn &ntr%%SAglmﬂa?f%reilid V\;hg §ee?1aw1th respect to

128. 128.5, 128.7, 129.2, 129.

16l Qe@ p]gpl@s)ergl- whidh dneredsek &fronmod b plg/mllhon cells (CHO) to 8.9ug/million

( §ﬁ@ ﬁ%?%o?r& b ; ?ﬁ%*ogﬂl fg%]f@ B@e%t?re %?ﬁl?cq%ug/mﬂhon

me):llél"ﬁsreé%%gl t}ean Ms%@ﬂ:rvécf’wl?e %&gﬁ&é&h@ﬁﬁ{tloﬁ o @ﬁdl@s%rSf that was

m n at - (i ce-water const ant
Stestlerlﬁﬂ(g in ﬂHaaeceﬂlehlxtEtSI Blasmibopen defidant aner # edllawhe tdeated with the
48 hours. |t was then poured into water (100 niL)

ethaze éaﬂwrtWAf>e§wedetlﬁé¢ lowerp basal 12&91 omwgaed cholesterol

S{ESSEPRNALY QAL SR RS0 YD 3010, Trbn v

ARt Hpgl‘rmrlrlﬁmad:ell@j Eé)dtmem with hem@l‘)u&dﬁ‘Sapbl@dghﬂ abd@Ba modest increase
chr onat O?fb?a phed on silica gel usi

di@hodin e aiealiebdipgton of @h@bﬁtsmh lsathQ M&elsﬁl sefl lgogl.84ug to

y '264%%& ceﬁg) Thgse%ssbl tg_'gczqgwnl\f?lgufj 29 er in&w%@ a possible

(3l|réra1§autld effedt. o@tl‘l‘d&hetaﬂolﬁ@ fedfsorsm , 1. 54 (2H 'T) 2.05
(2H [T 2:38 (4 0 (104, n). 3.44-3.50 (5H,

62-3. 68 (2H, n), 385(IH br' s, D20
ei@@ﬂé&@eabl &l cigatipgs aredwreby imgorperated hzsc;fme(u n CDCI 3)
cdin m143 18.3, 22.7, 22.9, 25.7, 25.

200 o B el b ’eeﬁ%ggcff‘b%ﬁz\gﬁ’zfe%irﬁlstﬁsoﬁe or more

(E)nboaﬁl&:n‘ﬂs Haer, ithidil. 13.a ﬂ&@nﬁo ésonskBled in thé drt%hat a number of
FT-IR (cm 1) 3370 (br), 3013, 2954, 2918, 2850, 1712,

1a70ationg gand @g@ﬁcatlcggazan 1b23319ade1 thoutl@&a@rturgjL@om the scope of the
HE u ed 627 5349 ([ M+H +, cal cd.
%e%glﬁa% ?rfznfﬂ Hlﬁf? . [00162] Exanple 12: Use of

net abol i ¢ precursors for restoration of PtdEt and
EtnPl pools in vitro [00163] To investigate whether
exogenous netabolic precursors can restore the

i R R
[00171] 1. Canadian study of health and aging: study methods and prevalence
of dementia. Cmaj 150, 899-913 (1994).

[00172] 2. Breitner, J.C. Dementia--epidemiological considerations,
nomenclature, and a tacit consensus definition. J Geriatr Psychiatry Neurol 19, 129-36
(2006).

[00173] 3. Khachaturian, A.S., Corcoran, C.D., Mayer, L.S., Zandi, P.P. &
Breitner, J.C. Apolipoprotein E epsilon4 count affects age at onset of Alzheimer disease,
but not lifetime susceptibility: The Cache County Study. Arch Gen Psychiatry 61,518-24
(2004).
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synthesis (NRel-4) was treated with the netabolic
precursors 5a (sn-I|-alkyl,sn-2-DHA glycerol) for 72

whowsmIRrs a concentration of 20mM and its |i pP@I/CA2007/001472

profile was conpared with the wild type cell Iine.
(A) Change in total ethanol am ne phospholipids [00164]
Filgr7/é] 25 sHows tthenmisiggtlilve& Bhesogeld.H. Petrentid: Acciuika approach.

and total dEt cotet ld type CHO cells and
{bggﬂﬂ”fo&gﬁﬁteﬁ’é?’%i W‘Jﬁ(lgghs are treated with
”T(‘)(ﬂb@!l I'C prsecur %[Vll@(%kf,sln ‘et AL Préhlens® o8 APMRimer's disease in very
glycerol). The NRel-4 cell line treated with ethanol

alebiedy peeple:cd prosmcavkmavraagholddieal studpd\[md@loga% 1690-6 (2001).

lldféh)i? nf,\/lﬁgnl gg@ﬁ%{l:) ei%,msq ga]:l: iial t nplq?oglylag @ggﬁlrggpemical
cflclthg%gﬁ'l déﬁ{ynﬁ% & S"F}t) y ngtthg) ?ﬂ@a me;{{af@t%%fd Nﬂrﬁé?o%eocortlcal

does ot signi |can e tota s cont ent
I plagnes. @i Neakdl. 23,1168{(186 (D¥88).P=0. 083) , but does
elevate the relative total EtnPls content from 10. 8%

t 60UA Doy Fily 25632 HBwkE tohak Predistars phprepinigal Algsiragiidisease and

Rel S t A | ¥oskheat er
¢ RO BtntoB b el B SRR RN B RE B £
Sa0@li7gni fi cant | y Beadete €0l AL ke at. al@lropilstibg }Cﬁflbﬁlei pél’@ons without
the CHO cell line to 54. 9% (P=0. 0008) of untrea

c 6ngRbye mvmm@ntmt\mcqmmumebasqd% igs. erwelqm§6,fl§ém4 (2006).

t 0879 ot at ey ptoelRbiEriEt 68 saeh e PR es wit

SRemke il Dﬁwﬁ eh@ineMR] £BERORS it fentleUaheHABEWNMA £2,8887-9 (1978).
t ot al Pt dEt when wild type CHO cells and

plle&lal ogen-lﬂefl <B<>ewln NFMI Bentog) 1.8, §pidlane, dat.ebimitht G.C. & Allen,

oy Srttifie e Aeres? st sneEhisPpabiaEiof Hroatah awportex from

a'bﬁgﬁwB % d&h&’ﬁéd gﬁﬁﬂk' Y Ne@g2 Kl 5‘3/V ?b ﬁz%@hﬁ Et nPl s
% 0. 000017) conpared with l[ine

t TeQit3dH wi t H1t he Hemhe,cHe &FIiJQJngGH) Chotisargive atzyweshin neocortex,
ound 5a nificantly el evates.the tot . )
IPEEHPPY 6&3&3541 forelpn b P n?%owg@aga%sem&é%@ ia gl?Alzhelmer-

I restores the NRel -

gg@ gﬁééc%’%ﬂﬂf%njyf %ﬂ;gp 0%%)1‘ CHO | evel s (P=0. 39)

[(p())(]]@@] Fi g 126b Nawer Phat McGeat mtSlMlklm duoimen,ES® Nagai, T.

does not signifjcantly alter the pool i

i n

bdteng éylrheinprsdiseass, erefi@@l@llmglg%tem@hq@smmpxm Neurology
1%0. @fﬁ %4 5) when conpared with the untreated

contro ‘ell |ine

[00183] 13.  Etienne, P. et al. Nucleus basalis neuronal loss, neuritic plaques
and choline acetyltransferase activity in advanced Alzheimer's disease. Neuroscience 19,
1279-91 (1986).

[00184] 14. Wilcock, G.K., Esiri, M.M., Bowen, D.M. & Smith, C.C.
Alzheimer's disease. Correlation of cortical choline acetyltransferase activity with the
severity of dementia and histological abnormalities. J Neurol Sci 57, 407-17 (1982).
[00185] 15.  DeKosky, S.T. et al. Cortical biopsy in Alzheimer's disease:
diagnostic accuracy and neurochemical, neuropathological, and cognitive correlations.
Intraventricular Bethanecol Study Group. Ann Neurol 32, 625-32 (1992).

[00186] 16. Behl, P., Lanctot, K.L., Streiner, D.L., Guimont, I. & Black, S.E.

Cholinesterase inhibitors slow decline in executive functions, rather than memory, in
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[00167] Exanple 13: Effect of metabolic precursors on
total and esterified cholesterol levels in cultured

W@ 200899200168] To test the effect of netaboli tBCT/CA2007/001472
precursors on total and esterified cholesterol in
vitro, the CHO NRel -4 cell line nodel was used. Tot al
ce%llthdir'nfm' sddivese: ext-yeas tobskrvaivdalcdtad yeimtthe Shinyhsook dementia cohort.

nt| ed u e sterol Quantification kit
&%76 er%%]ﬁl@ééﬂ%@b@ CA) as suggested by the
“?@H 89 tureny G Q}H@éh'ouée' P9 &LQI tA'lrzﬁQrdePs Eh@@as@%ﬁc??é?ﬁl% dementia:
he’ et hanol vehicle (C_ V) . 66Ny t

cilmsbeﬁharrohd imith¢ bazal foedbirain. SEharse Qéﬁ |1eaw (ﬂ9|&-2)w| | d type
phenot and was used for normalj zatl 0

c00138] e aai ci BREY; R elsttaloianive H%%%%F%Oqlﬂﬁl %%PYéfaansferase
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MD1 0.103 0.012 0.1 14 0.006 0.1 05 0.006 0.127 0.007
0.1 26 0.009 M2 0.047 0.006 0.069 0.006 0.058 0.004
W02®889127904 0. 056 0.004 M3 0.095 0.01 5 0.1 BCI/CA2M00/01472

093 0.005 0.091 0.006 0.1 00 0.005 M4 0.028 0.005
033 0. 003 0.025 0.002 0.023 0.002 0.026 0.002 M5
.01 1 0.002 0.01 3 0.001 0.01 O 0.000 0.01 O 0.001
.01 1 0.001 M6 0.031 0.005 0.031 0.002 0.025 0.001
.023 0.001 0.025 0.002 M)7 0.061 0.01 O O0.071 0.007
. 057 0.003 0.051 0.005 0.052 0.005 MO8 0.008 0.001
.01 0 0.001 0.007 0.000 0.006 0.001 0.006 0.001 M9
. 021 0.004 0.021 0.002 0.020 0.001 0.01 7 0.002 0.01
0.002 MLO 0.050 0.007 0.059 0.003 0.049 0.002
.003 0.051 0.003 M1 0.120 0.01 8 0.1 19 0.008
.004 0.099 0.006 0.1 00 0.008 ML2Z 0.1 96 0.022
.01 50.1910.0090.121810.0110.1880.01
.01 3 0.001 0.01 5 0.001 0.01 2 0.001 0.01 1 O.
.012 0.001 M4 0.040 0.007 0.043 0.004 0.042 0.
. 041 0.003 0.049 0.004 ML5 0.071 0.009 0.079 O.
. 068 0.003 0.066 0.004 0.069 0.004 M6 0.274 0.
.268 0.021 0.226 0.01 1 0.21 0 0.01 3 0.232 0.01 7

0. 052
0.1 00
0. 222
3 M3
001
003
005
044

ML7 0.419 0.076 0.458 0.053 0.392 0.024 0.354 0.036
0.360 0.033 ML8 0.028 0.004 0.032 0.003 0.025 0.002
0.01 9 0.002 0.023 0.003 M9 0.107 0.024 0.100 0.012
0.099 0.007 0.087 0.009 0.1 03 0.008 M20 0.074 0.01 3
0.075 0.006 0.063 0.003 0.063 0.004 0.068 0.005 M1
0294 0.057 0.275 0.024 0.228 0.012 0.21 0 0.014 0.229
03020 M2 0.938 0.1 70 1.025 0.1 08 0.853 0.055 0. 759
0.968 0.837 0.096 M23 0.021 0.003 0.022 0.002 0.01 7
0.$01 0.01 5 0.001 0.01 7 0.002 M24 0.102 0.025 0.093
0.01 1 0.089 0.006 0.081 0.008 0.096 0.008 M25 0.239
05b23 0.236 0.014 0.277 0.012 0.326 0.022 0.373 0.020
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Met abolite Code Ratio ttest Ratio ttest Ratio ttest

M1 0 925 3 7E-01 1 118 1 8E-01 1 110 2 6E-01 MD2 O
W@3B809RE 0 1 0 835 9 5E-02 0 812 1 1E-01 MD3 PCRRX2007/001472
2 9E-0 1 0 989 9 OE-01 M4 0 772 2 1E-02 O
0 8 11 1 2E-01 MD5 0 811 1 1E-02 0 798 2
8 7E-02 M6 0 815 1 1E-02 0 731 1 5E-03 O
M)7 O 798 3 4E-02 0 718 1 9E-02 0 726 4
569 1 3E-04 0 640 1 9E-02
4E-02 0 912 5 6E-01 MIO O
0 863 1 1E-01 4- M1 O 843 2
1 1E-01 MI2 O 862 6 2E-02 O
806 8 8E-03 0 737 2
6E-0 1 0 953 6 9E-01 1
841 3 7E-02 O
5E-02 0 867 2
0 786 1 9E-01
7 4E-02 M9 O

CE-01
709 5
CE-02
805 5
9E- 02
M9 O
841 3
3E-02
815 2
OE- 03
149 2
S5E-01
ML7 O
778 2
2E-01
842 9
8E- 02
817 2
4E- 02
Me5 1
003 9

Table 13. Effect of Dementia State on White and Gray Matter Scores in F

[00273]

0 906
1E-03
0 832
7E-02
MO8 O
934 5
1E-02
0 832
S5E-02
0 839
6E- 01
ML6 O
856 2
4E- 02
0 872
S5E-02
0 832
3E-01
M4 0
176 4
6E-01

721 4 2E-03 O
8E-01 0 784 9
0 882 1 3E-01
3 5E-02 0 843
0 848 1 2E-01
1 3E-01 M4 O

ML3 O
981 8

ML5 O 864 5 6E-02 O
846 5 3E-02 0 786 1
OE-01 0 773 1 OE-01
0 594 1 8E-04 0 733
3 8E-01 1 030 8 5E-01 M20 0 843 5
0 905 4 OE-01 M21 0 829 5 OE-02 O
1 9E-01 M2 0 832 1 2E-01 0 741 3
M23 0 797 1 5E-02 0 663 3 3E-04 O
957 7 4E-0 1 0 871 3 6E-01 1 040 8 1E-01
8E-02 1 381 1 7E-03 1 581 2 4E-07 M26 1

1 021 7 9E-01 1 159 1 2E-01[00272] Table
122 Effect of Denentia State on Wiite and Gray Matter
S%?res in Ml es

(]

871 1
3E-01
ML8 O
986 9
6E- 02
763 1
3E-02
776 7

0
0

-
SIEICS =S8 (@ ol &P &R AlS dle &N bl® &
Slnffcccococoof |9 =P MPOIRN|IQ®OQ —IQ OQ 1
w 2] - -~ (%) o T 1%} - o
—_ —
Q [O]
= =
© [0]
= =
> C >
SIS 8IS |FIE 72 3|2 3|2 3|2 6|8 B[S 3|2
MO~ = o “lo O Ol Ol QO O|l© Q|0 Q|O© D
Ol v~~~ (9o =0 £|a €0 £|0 £|Q £|a E|a &
o ollo Blo Slow Sl S|« Slo 8|« S|~ 3
-
SIE(S 8888 (5T | T b|@ T di|® &N &= W
Slnfcccccoco] [P QRN P VRN 2P T[T O
- - | <~ «~| o N & o o
(O] [
= b =1
(0] 4]
= s
25N 83533 1218 3|2 3|2 3L 3|2 3|2 3|8 5|85
Sleloccscoo<| [SISL8LLegLisgee e
;§||||||| ;D‘-’D*’O*‘O*—'D*—'Q""Otoﬂ-‘
o
0o |lo |8 g
O O - -— [0]
O9mwm 2 o |2 |2 © © = o
L w © = |® |® |g |E w
EEo © )
S EGOGE £ [E |o |Jo ju |[=
E ouwuwgo o |E |@ [0 |u |u N o]
) w - Euw o 0 |w [|u ~ . o 5
u e W RN R T |u - - o jo |® |c
0O ONL ¢ £ N - - A e P o
TS 00 =0 L(Il.) CZ) O O Tol Tl Y O
FEOUNTO®M [e] [e] [e] [e] [e] )
ssevoce |2 |12 & o | |5 |5 |2
Z""<<<gq, SO lo o R |» R R [&
o=2C0c¢ |90 |7 & [& [& [& |& |[<
Zﬂ<<<°° gl= v |8 [¥ [& | | |»
SlecEeza 181 12 12 12 12 12 12 |5
el | Ke)] 0w un -
oloooaa 88 lolg 1o [ [@ [@ |[a |la |5
Ooloomnmnmnaac| Ol < | | | | |€ [|<

66



Wiite Matter Score Gray Matter Score Cohort Mean SEM
Mean SEM Cognitive Normal, Male -0.25 0.08 -0.44 0.11
wEDAg/0gd2ry Male -0.63 0.06 -1.11 0.08 SDAT, ADASI/6A1®7/001472

Male -0.56 0.09 -1.00 0.13 SDAT, ADAS 20-39, Mle
-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 Mortem SDAT Male -1.62 0.19 -1.28 0.23
Conparison Wiite Matter Score Gray Matter Score AD,
All to CN, Male Delta -0.37 Delta -0.67 ttest 1.9E-03
ttest 2. 4E-05 ADAS 5-19 to CN, Male Delta -0.31 Delta
-0.56 ttest 1.8E-02 ttest 2.5E-03 ADAS 20-39 to CN,
Male Delta -0.41 Delta -0.67 ttest 1.5E-03 ttest
7.8E-05 ADAS 40-70 to CN, Male Delta -0.46 Delta -1.01
ttest 3.7E-03 ttest 1.8E-06 ADAS 20-39 to 5-19, Male
Delta -0.10 Delta -0.1 1 ttest 4.2E-01 ttest 5.CE-01
ADAS 40-70 to 5-19, Male Delta -0.15 Delta -0.45 ttest
3.9E-01 ttest 5.2E-02 ADAS 40-70 to 20-39, Male Delta
-6~04 Delta -0.34 ttest 8.0E-01 ttest 1.1E-01 Autopsy
Az vs. Control, Mal Delta -0.89 Delta -1.13 ttest
82DE- 03 ttest 2.8E-03[00273] Table 13. Effect of

ntia State on White and Gray Matter Scores in
Femal es JYhj« & datt 8o Score> &ay| Matd|efn SecoFevem ~c oo -0 oo
- <

Frequency<
Frequency®

COO0OOCOONMANNOTTOO COO0OO0OO0O = rrNTM—OO

Frequency
Frequency

OO~ O - T TOTTNOT—O NTONTNAT - O0O0O0O0O0

Frequency
Frequency

TOMTOMO ONWY~—NO TNOANNMNOODOOMNNTANNO
- -

Frequency
Frequency

TOONNMONOMNMO-—OON TANTTOTOONT OO
~—

Frequency
Frequency

OCOOO0OO0O T M OMNIIWLTNO COOTOT"TMhMNONUOUNMNMONOOUWN

MMSE =28 ADAS-cog 8-19 ADAS-cog 20-39 ADAS-cog 40-70 Autopsy Control  Autopsy A
MMSE 228 ADAS-cog 8-19 ADAS-cog 20-39 ADAS-cog 40-70 Autopsy Control  Autopsy

& )

< <

g g

g y

— Lo

w w

NDVYTOW IO I« NOLWYVY =V OV~
TN ON "N N NG~ TN e N ' N oSN N M
T's @' © o v 'y @' © o©

Table 14. Distribution of White and Gray Matter Scores in Males (Mean Normalized

Bin
Bin

White Matter Distribution
Gray Matter distribution

More
More

[00274]
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Cohort Mean SEM Mean SEM Cognitive Normal, Female -0
27 0 09 -0 42 0 13 SDAT all, Female -0 73 0 05 - 101
wWQO203/08D#AT, ADAS 5-19, Female -0 55 0 08 -0 85rCOr/€CA2007/001472

SDAT, ADAS 20-39, Female -0 69 0 09 -0 94 0 11 SDAT,

ADAS 40-70, Female -0 9 1 0 08 - 1 2 1 0 12 Post
Mortem Cl, Female -0 50 0 29 -0 53 0 26 Post Mortem
SDAT Fenale - 1 34 0 27 - 1 54 0 25 Conparison Wite
Matter Score Gray Matter Score AD, Al to CN, Fenale
Delta -0 46 Delta -0 59 ttest 4 6E-05 ttest 1 1E-04
ADAS 5-d9%to CN, Feggle Delta -0 29 Delta -0 43 ttest
1 7E-025tfjest 1 3E-DH|| ADAS 20-39 to CN, Fenale Delta
-0 43 D8I%R -0 52 18t 1 9E-03 ttest 3 6E-03 ADAS
40- 703 8 § oRefal &€ Bibtas-D 643Deldd -6- 29 ttest 9
5E-07® 2 2B 0= APAS 20-39 fo 5-T9, Fenmle Delta
-0 14°‘D§I*§ -0 09 t¥ept 2 7E-01 ttest 5 8E-01 ADAS
40-70 t® &} 19, Fen#lé||lDelta -0 36 Delta -0 37 ttest 2

9E-03 t{est 3 1E-0Z2 AIDAS 40-70 to 20-39, Female Delta
-0 2 1 Bekfa -0 27 g 8¢st 9 4E-02 ttest 1 OE-01 Autopsy
AD vs _CBngf ol , Ferm‘fj Delta - 1 17 Delta -0 8 1 ttest
2 OB QBLtsst, @ DE-D2| 00224 Tall e & Di&tribution of
Wi t e BT ay Mat t2E[Scor €8 i n“Wal e§' (Medn Nor mal i zed
to CNI\/glg Wiite Naglier Distribution MVSE 28
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Bi n Frequency Frequency Frequency Frequency Frequency
Frequency -2 01 1002175000000-250031
w@208028790 2 4 0 01 -11231020751 3 3raAr/0A2007001472

5326420025381343107 13120210259
6512105515200--30751010101202
100 Mre020000Gay Mitter distribution MVSE >
28 ADAS-cog 8-19 ADAS-cog 20-39 ADAS-cog 40-70 Autopsy
Control Autopsy AD Bin Frequency Frequency Freguency
Frequency Frequency Frequency -2 014202 -1750 2
2100-15013000-125142201-206740
2-075149213-05735411-025359120
0327110

9 3

5 5

g\—\—O')OO‘)O‘—‘—OOOOOO ST OO N ~"TNONTOOOO
O

(4] (3]

o o

w w

> D

3 3

gOO\—OO\-\—N‘—NOOOF IO OO T O~ ANNNOOO
O

D [

a =

w w

) D
: 5
S[tot - mon—c-oo0 S[t~roOovTwLOOMNO-NO T~
& S
o @
L ~
W w
) Ry
: 5
Aoomanwoo0ooweo-a~- rNmMToOT~TONNN®
@ @
e Pl
[N w

MMSE =28 ADAS-cog 8-19 ADAS-cog 20-39 ADAS-cog 40-70 Autopsy Control Autopsy AD

) D
3 3
gOOOONLOCOwlO(OMﬂOO g.O‘—\—N(’)LO(D(OLOOON‘—N‘—
o o
'R '
) )
3 3
g_OOO‘—‘—‘—NVODO.‘)(‘OVU)O gOOFNNr-\—U)V(OK)mmm
o ®
L L

Table 16. Distribution of White and Gray Matter Scores in Females (Mean Normalized to CN Female)
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0255421300573401107531200010
32000 Mre 2100 10[00275] Table 15. Risk

w@e@diog2rdn in Males Stats CN Low Mbder at e SevRCECRM07/001472

Ctl PM SDAT Wiite Matter Score White Matter Score
Wiite Matter Score White Matter Score White Matter
Score White Matter Score Control Normalized Control
Normal i zed Control Normalized Control Nornalized
Control Normalized Control Normalized Total N 32 40 58
18 10 10 Total L 27 30 38 8 8 3 Total H5 10 20 10 2 7
L% 84.4 75.0 65.5 44.4 80.0 30.0 Gray Matter Score
Gray Matter Score Gay Matter Score Gray Matter Score
Gray Matter Score Gray Matter Score Control Normalized
Control Normalized Control Normalized Control

Normal i zed Control Normalized Control Normalized Tot al
N 32 40 58 18 10 10 Total L 23 19 26 3 8 1 Total H9 2
132152 9 L%71.9 47.5 44.8 16.7 80.0 10.0 Low ri sk
LL 22 19 25 3 7 1 %LL 68.8 47.5 43.1 16.7 70.0 10.0
Internediate risk IM6 11 14 5 2 2 %I1M 18.8 27.5 24.1
27.8 20.0 20.0 High risk HH4 10 19 10 1 7 % HH 12.5
25.0 32.8 55.6 10.0 70.0[00276] Table 16. Distribution
of White and Gray Matter Scores in Femal es (Mean
Normalized to CN Fermal e) White Matter Distribution
MMVBE > 28 ADAS-cog 8-19 ADAS-cog 20-39 ADAS-cog 40-70
Aut opsy Control Autopsy AD Bin Frequency Frequency
Frequency Frequency Frequency Frequency
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0552210007531 22001322000 Mre 3
1 31 1070[00277] Table 17. R sk Prediction in

wo-ewelexr76t ats CN Low Moderate Severe PM Ct |1 PrMBDAT007/001472
Wiite Matter Score White Matter Score White Matter
Score White Matter Score White Matter Score Wiite
Matter Score Control Normalized Control Normalized
Control Normalized Control Nornalized Contro
Normal i zed Control Normalized Total N 36 38 54 48 9 10
Total L 312529 17 6 1 Total H5 13 253 13 9 L%
86.1 65.8 53.7 35.4 66.7 10.0 Gray Matter Score G ay
Matter Score Gray Matter Score Gray Matter Score G ay
Matter Score Gray Matter Score Control Normalized
Control Normalized Control Normalized Contro
Normal i zed Control Normalized Control Normalized Tot al
N 36 38 54 48 9 10 Total L 29 20 26 16 7 3 Total H 7
18 28 32 2 7 L% 80.6 52.6 48.1 33.3 77.8 30.0 Low ri sk
LL 29 17 24 11 5 0 % LL 80.6 44.7 44.4 22.9 55.6 0.0
Internediate risk IM2 11 7 11 3 4 %IM5.6 28.9 13.0
22.9 33.3 40.0 High risk HH5 10 23 26 1 6 % HH 13.9
26.3 42.6 54.2 11.1 60.0[00278] Table 18. Effect of
Age on White and Gray Matter Scores in Males Wite
Matter Score Gray Matter Score Cohort Mean SEM Mean
SEM Age Ctl, 30-39, Male -0.25 0.29 -0.92 0.28 Age
Ctl, 40-49, Male -0.48 0.10 -1.28 0.14
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Age Ctl, 50-59, Male -0.47 0.08 -0.90 0.11 Age Ct1
60-69, Male -0.53 0.10 -0.84 0.14 Age Ctl, 70+ _Male
W0 2008892709 -0.78 0.14 Conparison White MatterPUOARN07/001472
Gray Matter Score 50-59 vs. 40-49, Male Delta 0.01
Delta 0.38 ttest 9.4E-01 ttest 4.2E-02 60-69 vs.
40-49, Male Delta -0.05 Delta 0.45 K ttest 7.4E-01
ttest 3.2E-02 70+ vs. 40-49, Male Delta 0.05 Delta
0.50 ttest 7.2E-01 ttest 1.4E-02[00279] Table 19.
Ef fect of Age on Wiite and Gray Matter Scores in
Femal es White Matter Score Gray Matter Score Cohort
Mean SEM Mean SEM Age Ctl, 30-39, Fermale -0.36 0.18
-0.56 0.27 Age Ctl, 40-49, Fenale -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 Ct1
70+ Fermale -0.47 0.1 1 -0.58 0.14 Conparison Wite
Matter Score Gray Matter Score 50-59 vs. 40-49, Fenul e
Delta -0.22 Delta -0.10 ttest 6.9E-02 ttest 5.4E-01
60-69 vs. 40-49, Fenmale Delta -0.29 Delta -0.30 ttest
3.6E-02 ttest 1.1E-01 70+ vs. 40-49, Fermale Delta
-0.14 Delta 0.03 ttest 3.7E-01 ttest 8.8E-01[ 00280]
Tabl e 20. Average Serum Et hanol am ne Phospholipid
Ratios to MJ in Males of Different Levels of Denentia
Severity Cognitive Normal, Male SDAT _all, Male SDAT
ADAS 5-1 9, Ml e SDAT, ADAS 20-39, Ml e SDAT, ADAS
40-70, Male Metabolite Code Mean SEM Mean SEM Mean SEM
Mean SEM Mean SEM MD1 1.000 0. 000 1.000 0.000 1.000
0. 000 1.000 0.000 1.000 0.000
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MD2 0.564 0.031 0.453 0.01 5 0.475 0.032 0.455 0.01 7
0.383 0.022 M3 0.960 0.050 0.71 2 0.01 8 0.779 0.037
WO28894927924 0.61 7 0.027 Md4 0. 262 0.01 5 0. 2HCDCA200901472

0.203 0.01 7 0.21 9 0.01 3 0.183 0.014 M5 0.1 06

0. 006 0.089 0.002 0.091 0.004 0.089 0.003 0.085 0.004

M)6 0.255 0.014 0.21 3 0.007 0.21 1 0.01 2 0.214 0.01

0 0.21 1 0.01 2 M7 0.554 0.041 0.373 0.014 0. 396

0.025 0.375 0.020 0.321 0.028 MO8 0.062 0.005 0.044

0.002 0.047 0.004 0.045 0.003 0.038 0.003 M)9 0.1 95

01 5 @1-643.0 6 0.1 39 0.0I Z[0.127 0.
0.908 ME)- (s 483 W~02% 8.4402 & 909 +0o 458 ]
0913 0lABHS @ 8B(e 25 WiElo0s §83 043 §. H8
08828 051" 0824707635 Y78 T 0.Y36” ﬁa‘i‘?l.
1399 0[{136 1[464 0.059 1.406 0.(053 1.252
0.8 14 [&|o6 0.092 0.002 |0.096 0.j004 0. 09
04006 MEASIS 842 023 8.8E D PBRIKG & 34
0501 5 (x|2h5 A Es MBSE|582 0 E DB
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MD2 0.367 0.029 0.290 0.029 0.791 0.076 MD3 0. 482
0.042 0.391 0.013 0.811 0.054 M4 0.143 0.031 0.076
wO23809127529 0. 052 MD5 0.048 0.009 0.029 0. 002rC1/6A47007/001472
0. 052 M)6 0.080 0.014 0.046 0.003 0.581 0.033 M7
0.107 0.025 0.059 0.005 0.549 0.074 MO8 0.024 0.005
0.012 0.001 0.511 0.037 M9 0.052 0.018 0.018 0.002
0.341 0.074 MLO 0.337 0.038 0.269 0.013 0.798 0.107
ML1 0.452 0.066 0.272 0.017 0.602 0.016 ML2 0.819
.130 0.616 0.024 0.753 0.143 ML3 0.079 0.009 0.060
.005 0.759 0.085 M4 0.212 0.039 0.1 15 0.010 0.542
.026 ML5 0.375 0.035 0.344 0.025 0.918 0.483 ML6
. 792 0.128 0.627 0.047 0.791 0.240 ML7 0.849 0.191
.561 0.040 0.660 0.156 ML8 0.085 0.011 0.056 0.004
.656 0.018 ML9 0.273 0.051 0.164 0.015 0.601 0.056
MRO 0.254 0.027 0.187 0.009 0.737 0.028 M2l 0. 613
0.109 0.371 0.021 0.605 0.042 M22 1.890 0.379 1.199
0.083 0.634 0.092 M23 0.074 0.008 0.055 0.004 0.750
0.061 M24 0.241 0.039 0.142 0.011 0.588 0.025 w5
2.066 0.225 2.384 0.388 1.154 0. 487[00284] Tabl e 23.
Ef fect of Denentia State on Ethanol am ne Phospholipid
Rdtios to MJI in Fenal es[00285] Table 24a. Ratio and
T& est val ues of Ethanol ani ne Phospholipid Ratios to
bet ween femal es of various |evels of denentia AD,
AQ to CN, Female ADAS 5-19 to CN, Femal e ADAS 20- 39
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(M9) to PtdEt 16:0/18:0 (MJ) serumratio for males

and femal es conbined. *ratio and p-value of EtnPls
wassne27% al one. CLAIMS: 1. A nethod for the tPEEHCABIU/001472

of senile denentia of the Al zheiner' s Type (SDAT) by

adm nistering to a patient in need thereof a

therapeutic effective anount of a conpound sel ected

fromthe group consisting of: DHAP;, 1-acyl-DHAP;

1-al kyl - DHAP; | -al kyl -@&3P; |-al kyl, 2-acyl-G3P;

| -al kyl, 2-acyl-glycerol; I-alkyl,2-acyl-GPE ,

1-al kyl, diacyl glycerol (sn- 1=1 6:0, sn-2=DHA
sn-3=DHA) (sn-1 position has an al kyl ether bond, sn-2
angd sn-3 positions have acyl bonds); 1-alkyl diacyl
g@rcer ol (sn-1=16:0, sn- 2=18:1, sn-3=18:1) (sn-1
pesition has an al kyl ether bond, sn-2 and sn-3
pasitions have acyl bonds); triacyl glycerol

(éh-1=16:0, sn-2=DHA, sn-3=DHA) (all three positions
h&e acyl bonds); and triacyl glycerol (sn-1=16:0,
siB 2=18:1, sn-3=18: | ) (all three positions have acyl
bdhds) and pharmaceutically acceptabl e salts thereof.
2.2 The met hod of claim 1l wherein the conpound is a

1@l kyl, 2-acyl-glycerol. 3. The nethod of claim?2
whgerei n the sidechains include any common fatty acid
argj | ong-chain fatty acids, including those of both
t e saturated and unsaturated (PUFA) type sel ected
frfpm 1i|: rogpcpnststng-of-—169— 18— 8 +H—187
1& 3 48 glls o SNy, s at6b dGd Oy 18 Doy $Befby & e ||«
. (=] . o QRO o [e)=]
18 3, | 2MEIS 120 uﬁmﬁﬁﬁzﬁ,m@mmﬂ%Eﬁ,uﬁ%uﬁ%v%ﬁﬁ
24, 6 a8 HYLIS | SIPS &0 &8 JE H08 2T 8 Bl IREB e n
tie 11a& ,‘3 yI-egcero‘f)ls:
(&Z, 77310, 137, 167, 197) - - (hexadegyl oxy) - 3t hydr oxyqfr op
ars 2- YT ook ,1g%3 16 1u9-h(g aenoate pbas. A usle
= olle Mlo. oy = (o] < N~ © ol o o © Ojn
oiE a { BRI I St B8 sl Rt Tat 08 Bls eachils
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gl ycerol (sn-1=16:0, sn-2-DHA, sn-3=DHA) (all three
posi ti ons have acyl bonds); and triacyl glycerol

W@ 2008009233 0, sn-2=18:1, sn-3=18:1) (all three POFCARONS01472

have acyl bonds), and pharnmaceutically acceptable
salts thereof, for treating senile denentia of the
Alzheiner s Type (SDAT) in a patient in need thereof.

6.[001E]use 0Tab¢é 3. 'Bulnriidie bkt rdtidend prRRIEREtiktEcs For EtnPls 16:0/22:6
1- augg 2- acg é]%h(gcerol 7. The use of claim
io PET 69 {M8Dskhown ertiorfet males and/ feomhesmontbanady
acid and | ong-chain fatty acids, including those of

both the saturated and unsaturated (PUFA) type,
selected fromthe group conS|st|ng of : 16:0, 18:0,

18T LSCémpé,&oﬁ as—at Kb [ftestd » and 16: 0, 18:0,
1853569 &0 6, 22:4, 22:5, 22:6,

9
24: : 24 6 as ac 8. The use of claim
7% '95%' ¥Phe 1-al kyl,
(4 ¥§2@13Z 16Z 192

cerol is:
o ecyl oxy) - 3- hydr oxypr op
m (Eg%og %FOWEFI ng’ cho d
tf§5§? % adm ni steri

bxaenoate 5a9. A
N a patient in need
pati ent a therapeutic

ef \" auuunt of—&a bl ected fromthe group

C(SEWT CN f: DHAP;, 1 %’ 1- al kyl - DHAP

| - al kyl, P- 1-al kyl,

24 % % ‘z?%jn 1-al kyPoo2 GPE , 1-al kyl, diacyl

gli % —1R O—sh-—23DEA—3sNn- 3=DHA) (sn-1

p(‘ yI 2] r1ﬁ§'a sn-2 and sn-3

[o¢ bop ;iﬁ-' Kyl diacyl glycero

(S c S 3=L3—-) (sn-1 positionhas an
all ¢BS0a4pcontral o] 028 [44E93hosi tions have acyl

boﬁﬁ%?ﬁpﬂ?W%@§Wf&ﬂ98@?BNman | Al i O, sn-2=DHA,
sn-3=DHA) (all three positions have acyl bonds); and
triacyl glycerol (sn- 1=16:0, sn-2=l 8:1, sn-3=I 8:1)
(all three positions have acyl bonds) and

phar maceutical ly acceptable salts thereof. 10. The
nmet hod of claim9 wherein the conmpound is a 1-alkyl,
2-acyl -glycerol. 11. The nethod of claim 10 wherein
t he sidechains include any conmon fatty acid and

| ong-chain fatty acids, including those of both the
saturated and unsaturated (PUFA) type, selected from
the group consisting of:
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16: 0, 18:0, 18:1, 18:2, 18:3 as alkyls at SN, and
16: 0, 18:0, 18:1, 18:2, 18:3, 20:4, 20:5, 20:6, 22:4,
WQ@2008/09225 6, 24:4, 24:5, 24:6 as acyls at SN2.PARCAT(I02/001472
nmet hod of claim 11l wherein the 1-alkyl,
2-acyl -glycerol is:
(42,7Z,10Z,13Z, 16Z, 192) - 1- (hexadecyl oxy) - 3- hydr oxypr op
arlCBAIMSgocosa- 4, 7, 10, 13, 16, 19- hexaenoate 5a 13. A use
of a therapeutically effective anmount of a conpound
el ected fromthe groupconsisting of: DHAP
1-acyl - DHAP; 1-al kyl -DHAP; | -al kyl - G3P; 1-al kyl,
2-acyl -&3P; 1-al kyl, 2-acyl-glycerol; 1-alkyl,
2-acyl -GPE , 1-al kyl, diacyl glycerol (sn-1=16:0, sn-
24DHA, /& me8weldHy) the smatineposti sehidaddndeshitianf ﬂiekMIzh@ﬁlbﬂﬁ Type (SDAT)
bond sn-2 and sn-3 positions have acyl bonds
mlnbﬁcedgl)g togf )R@gfalm in nged| thersoH a therapeut: ¢f fective amount of a

S Q:og'qu)ﬁla& gelc(cger?ff}org fh%' % cg\?@&g%qfa wn%%’ -actyf-Pg%jlﬁ 1-alkyl-DHAP;

gllysleyloG3k snalky«lglﬁaeyl @31> :3=DkA, 2- s&w%gla&iﬁ) 1¢ak1, z-myee}PE 1-alkyl,

posi tions have acyl bonds) and triacyl glycero

( éhaqyl:gblccrol E¥=17164), [sn- 25"@}13‘5;1581“33131(1&1) (st hpesitipn bas droakkyl ether

ther CYi?%f §&8?FWEH@% %ﬁaﬂﬁ%éﬁﬁ )Rgﬁpg% aIt360 sn-

t e18af sn-3418: Tj"(@nil%ﬁ)sf%n%héiﬁﬂr&lﬁﬁ e‘ﬁﬂz@ b@hd‘ shjleanﬁgm?s%ﬂlons have
is a 1-al kyl, 2-acyl-glycerol. . The use of claim 14

\Maeylézonds)h@lasylgéxehml tre- 15t 6, m—ImHAdm-mHAmimlnreé msnt;ons have

DGR PS8R Bt s B LG ot g v D) l Bree positions
sq]!ae@a@g bsﬁcg M‘ﬁha&iﬁl‘ai:&tﬁ&l[}ﬁdc%&é&l\lfﬂﬂe Qeflt ﬂ«% . 18:0,

3 as a I's "at 18: 0,
18:1, 18: 2 18: 3, 20:4, 20:5, 20:6, 22.4, 22:5, 22:6,
242 4, 212he5netﬁdld of dsimat yvlhsreiit thSkBmpdind iThd -alkd, Dhcydi@yaerol.
15 wherein the 1-al kyl, 2-acyl-glycerol is:

, 72,1072 .197) - 1- (hexa | ox 3- hydr ox
by TTH G of i e e e ittt wviggmmon tat acid and
long-chain fatty acids, including those of both the saturated and unsaturated (PUFA) type

selected from the group consisting of:

16:0, 18:0, 18:1, 18:2, 18:3 as alkyls at SN1, and
16:0, 18:0, 18:1, 18:2, 18:3, 20:4, 20:5, 20:6, 22:4, 22:5, 22:6, 24:4, 24:5, 24:6 as
acyls at SN2.

4. The method of claim 3 wherein the 1-alkyl, 2-acyl-glycerol is:

CH2(CH2)14CH3

NEa¥alal

(42,7Z,10Z,13Z 162 ,19Z)-1-(hexadecyloxy)-3-hydroxypropan-2-yl docosa-4,7,10,13,16,19-hexaenoate

5a
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5. Ause of a therapeutically effective amount of a compound elected from the group
consisting of: DHAP; 1-acyl-DHAP; 1-alkyl-DHAP; 1-alkyl-G3P; 1-alkyl, 2-acyl-G3P;
1-alkyl, 2-acyl-glycerol; 1-alkyl, 2-acyl-GPE , 1-alkyl, diacyl glycerol (sn-1=16:0, sn-
2=DHA, sn-3=DHA) (sn-1 position has an alkyl ether bond, sn-2 and sn-3 positions
have acyl bonds); 1-alkyl diacyl glycerol (sn-1=16:0, sn-2=18:1, sn-3=18:1) (sn-1
position has an alkyl ether bond, sn-2 and sn-3 positions have acyl bonds); triacyl
glycerol (sn-1=16:0, sn-2=DHA, sn-3=DHA) (all three positions have acyl bonds); and
triacyl glycerol (sn-1=16:0, sn-2=18:1, sn-3=18:1) (all three positions have acyl bonds),
and pharmaceutically acceptable salts thereof, for treating senile dementia of the

Alzheimer’s Type (SDAT) in a patient in need thereof.
6. The use of claim 5 wherein the compound is a 1-alkyl, 2-acyl-glycerol.

7. The use of claim 6 wherein the sidechains should include any common fatty acid
and long-chain fatty acids, including those of both the saturated and unsaturated (PUFA)

type, selected from the group consisting of:

16:0, 18:0, 18:1, 18:2, 18:3 as alkyls at SN1, and
16:0, 18:0, 18:1, 18:2, 18:3, 20:4, 20:5, 20:6, 22:4, 22:5, 22:6, 24:4, 24:5, 24:6 as
acyls at SN2.

8. The use of claim 7 wherein the 1-alkyl, 2-acyl-glycerol is:

CH2(CH2)14CHs3

NPa¥alal

(42,72,102,13Z,162,19Z)-1-(hexadecyloxy)-3-hydroxypropan-2-yl docosa-4,7,10,13,16,19-hexaenoate

Bba
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9. A method of lowering cholesterol in a patient in need thereof by administering to
said patient a therapeutic effective amount of a compound selected from the group
consisting of: DHAP; 1-acyl-DHAP; 1-alkyl-DHAP; 1-alkyl-G3P; 1-alkyl, 2-acyl-G3P;
1-alkyl, 2-acyl-glycerol; 1-alkyl, 2-acyl-GPE , 1-alkyl, diacyl glycerol (sn-1=16:0, sn-
2=DHA, sn-3=DHA) (sn-1 position has an alkyl ether bond, sn-2 and sn-3 positions have
acyl bonds); 1-alkyl diacyl glycerol (sn-1=16:0, sn-2=18:1, sn-3=18:1) (sn-1 position has
an alkyl ether bond, sn-2 and sn-3 positions have acyl bonds); triacyl glycerol (sn-1=16:0,
sn-2=DHA, sn-3=DHA) (all three positions have acyl bonds); and triacyl glycerol (sn-
1=16:0, sn-2=18:1, sn-3=18:1) (all three positions have acyl bonds) and pharmaceutically

acceptable salts thereof.
10.  The method of claim 9 wherein the compound is a 1-alkyl, 2-acyl-glycerol.

11. The method of claim 10 wherein the sidechains include any common fatty acid
and long-chain fatty acids, including those of both the saturated and unsaturated (PUFA)

type, selected from the group consisting of:

16:0, 18:0, 18:1, 18:2, 18:3 as alkyls at SN1, and
16:0, 18:0, 18:1, 18:2, 18:3, 20:4, 20:5, 20:6, 22:4, 22:5, 22:6, 24:4, 24:5, 24:6 as
acyls at SN2.

12. The method of claim 11 wherein the 1-alkyl, 2-acyl-glycerol is:

CH2(CH32)14CH3

NFaUaUal

(4Z2,72,10Z2,132,162,192)-1-(hexadecyloxy)-3-hydroxypropan-2-yl docosa-4,7,10,13,16,19-hexaenoate

5a

13. A use of a therapeutically effective amount of a compound elected from the group
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consisting of: DHAP; 1-acyl-DHAP; 1-alkyl-DHAP; 1-alkyl-G3P; 1-alkyl, 2-acyl-G3P;
1-alkyl, 2-acyl-glycerol; 1-alkyl, 2-acyl-GPE , 1-alkyl, diacyl glycerol (sn-1=16:0, sn-
2=DHA, sn-3=DHA) (sn-1 position has an alkyl ether bond, sn-2 and sn-3 positions
have acyl bonds); 1-alkyl diacyl glycerol (sn-1=16:0, sn-2=18:1, sn-3=18:1) (sn-1
position has an alkyl ether bond, sn-2 and sn-3 positions have acyl bonds); triacyl
glycerol (sn-1=16:0, sn-2=DHA, sn-3=DHA) (all three positions have acyl bonds); and
triacyl glycerol (sn-1=16:0, sn-2=18:1, sn-3=18:1) (all three positions have acyl bonds)
and pharmaceutically acceptable salts thereof, for lowering cholesterol in a patient in

need thereof.
14.  The use of claim 13 wherein the compound is a 1-alkyl, 2-acyl-glycerol.

15.  The use of claim 14 wherein the sidechains should include any common fatty acid
and long-chain fatty acids, including those of both the saturated and unsaturated (PUFA)

type, selected from the group consisting of:

16:0, 18:0, 18:1, 18:2, 18:3 as alkyls at SN1, and
16:0, 18:0, 18:1, 18:2, 18:3, 20:4, 20:5, 20:6, 22:4, 22:5, 22:6, 24:4, 24:5, 24:6 as
acyls at SN2.

16.  The use of claim 15 wherein the 1-alkyl, 2-acyl-glycerol is:

CH>(CH2)14CH3

AYalalat

(42,7Z2,10Z2,13Z,16Z,192)-1-(hexadecyloxy)-3-hydroxypropan-2-yl docosa-4,7,10,13,16,19-hexaenoate

5a
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