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[0004] Treatment for prediabetes can slow or reverse the disease in some individuals,
particularly in early stage disease. Lifestyle intervention or treatment with metformin in
persons at high risk can reduce the incidence of diabetes by 58% and 31% respectively [1].
Hence, a plasma-based method to monitor early stage disease progression, and determine

efficacy of treatment would greatly improve disease treatment.
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oxidative capacity of the muscle is due to dysfunctional mitochondria, though whether this is
caused by the insulin resistant state, or a cause of it, is unknown.
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2



[ 0009] Peripheral insulin resistance can exi st w thout
t he devel opnent of overt diabetes [22- 25].
W(Deonehdqmment of type 2 di abet es occurs when theCT/US2008/002357

| J | f orinsyl .
msulupeélssatn E% 1r5:rea§1n rlréélglinnogutt}i)uﬁi?{ip %Hg ﬁ{ %Lﬁsg]r)ﬁ é(j) H a.lﬁngtes 18
accomph@igd ‘B?%s@@fb@nd‘r’bﬁibeﬂ-@élld & WL &aaintREseiM thdBsabiate of insulin
pancreatic b-cells as well as an increase in the basal

secretioatby tb¢ remeining selds enétheanatlitt efghesereallntongspasidite glusase [27].

IR R T -
fatty a?f?lrs ARé glu@s&o@lﬂ dﬁ)g ulggra??d e ntll?scfé' g ell?gﬁgo%e@fo I}HQB Roncentrations

cids an se imlar
of fattyrasmlls bavedecedasad bpupi(m(ectiltlbn ahd g’rcre:asert mhﬁacdtulzmts gkybendes
tt cids have decreas. i.d oxi d and
10010 o2 dBheRA o Gaf e LA G ePbRIGM Aueal FOGyaTse fysiebojism [31].
Whllthé}Q afSRultDHIEmEL AR BF tHel d%'vglo?ﬁl 1h§mn%51¥ﬁhée @ type 2
gl ucose netabolism[31]. Wile there are nultiple
diabetas @elenatigmsinflipid trh:eabdbmalmp remmopfth¢me Hvien thaghgshernaee

| t i pi t | ..
aifferdhger bkt R o B B R naPan SRR ibotiom i
altered) i s0PRAed R \steHb@d sndanetaBdIAPScddits atR@ly e adtsgek B insulin
exact|y how |i pid netabolismis altered, disordered
reSIStalnpqmrmlgmdwa@@l%w&h iRsuHp aesigancs @ad cauldibecopsiderad pynarker of the
t
dlseas§ ﬁl%ﬁﬁ{)réf%é] ﬁﬁlgkxgeetﬁgcﬁg&t %{Silcxgh(gg bg%%ht’g%&é%g%#g rltl‘iﬂxliy b? possible

to deanB ehdﬂalmﬁms nBMplrd@ rhat otdurgvith bulimetsidhate iebtypad didtetes,

body pid nmetabolism, it may be possible to define
segreaawegravﬁ%qfa%ﬂsm by hqiy fohaalgeé Haid raeteprlisy. @Rd preglitivho would

[
oo 5L SAMORE LR ERc ARALGAALE B Bofhent o
msuhrpresdtambe whadiagmasi dofriespmrsnsitvith B52a3%]. Hewreer| thplodmbhtmtlen of
.JDpeen identi.fied i ch pr.edi e develop of.

specifi Gt WFBATBERA 46 Gl 8 Ab ST H PROGERSYS 943 digheti
cond1tﬁ<§12ha§zlbt bé@lviﬁgﬁbusgf Bgow@nbi nation of specific Iipids

whi i mprove the prediction of insulin resistance or
[001 leétg!n toiesdert arg bditersesting roetheds tharcands used tohdagsify, diagnose, and

monit re%a;{lleﬂtém %rsgm?tﬁ%?n iillﬁulgﬁr\gfaesg; aglc?n %%gl?oa 1Sa‘ée‘:n §ypatt1egts at risk of
develdijl@dﬁ@wes and nonitor patients with predi abetes and
insulin resistance, and to identify patients at risk
of deve@wpl ng di abetes. Peroxisomal proliferator
Peroxjsoma) preliferaos getivated gecePtonser oxi sonml prol i f er at or

oor2P B BRI BT R R R rcspo

isoforig@ € FignckiOn @€ kraidcAiptiOR ERRA, 115 881 [uBR Imetdtifi sfrf—‘[l?,grt PheéSredéfors are
connected to the netabolismof a cell and cel

conneglied tathe metahdlism Oﬁar\@rllearldmélltdhﬁf@énma}w@s%frre RRAREced spes of PPARs

[ d [ g d.
ccn BRI 0 a PR NS0 e AR P
prlmaﬁbyahtthe méichﬂne}éllhéarﬂdhlmﬁee ahd adipese, tisouds, bat ie¥prresse dt lower
|l evels in other tissues as vveII PPARdel ta i s

levels é‘kﬁ%&%i@de% ¥ welh HAUtRqalie inetrressad HBeyshos hsdedy if mest dlssues
but at Eifﬁl@te eveIEY, chln' AHiRIsk And BEHIR Qﬁ%lg%b?mﬁé Rhdthr ORISR protein all

ree orrﬁs the protein
expressed by the same gene. Gammal is expressed in all tissues. Gamma?2 is expressed

primarily in the adipose tissue. Gamma3 is expressed in adipose tissue, macrophages and

intestine.



expressed by the sane gene. Gamal is expressed in al
tissues. Ganma2 is expressed prinmarily in the adi pose
WO c@saecosGanma3 1 s expressed in adi pose ti SSUEPCT/US2008/002357

r ha es nd jntestin he funct. o
0013 B6E RRRESE Snabesifion o sriitoRRABRARS Tedt EFRinALT B shaee of their
ligandsﬁiﬁdﬁﬁ% @Bmtaﬁﬁ{srwéll garakivatirdsh ﬂes@&s\[\@ |40§131" he endogenous
co-activators and co-repressors [ 39,

ligande fiatdbe RBAR s largyfread fattly acids fand P&Amloaisese‘ree@l Cﬂﬁsctsyofadrugis

and ei cosanoi ds.. Sever al S of ug ¢ s_are
compiis Bie SRR TigardR ! e AR Torile gt s A S ol o
fenoﬁ@t‘%tec heflidahad for PPAH SIpRA b adeQisedicttrdat GRGIESteloP HisBRLR.
ha and are used to treat chol esterol disorders.

Thlaqu %ﬁﬁmnea ((héRboare digprdariey PRAR gpmgwrand arepsedpagaigiabetic

condltrons aa& % &%sﬂr égleg rLelaatln I 1?19 Eg%% daq%: %{allggrrﬁ chreP“élr?P?’ﬁm and are

used td mcd@uefmr@m oﬁﬂ&h@f@du&qﬁmteqmmlr@agavftﬁt ty acid
oxi dation and jnprove insulin senS|t|V|ty [OOl@L )
n‘F agonists,

[0014%5@1@ WhEghoRodiby e fungtions @ BPAGs dnepdesemists, part
antagoglgsg% :dﬁ%lsagoﬂﬁ o dboRYBLe ?&o%m&ﬂfl%&]%gt Or%en&%glzh as antlbodles that

se éctive receptor agent's
activateue linlebit acti vatiod iof shekb adceptot . \Tht:s& may alad lrtmihldeaxgbnm aliat affect

of these receptor e i ncl ude ents that .
genes Unqesdhe FrEEPTIL FoneR oF P&% Ridipeeedtnyhich ater the Dinding of
co-actiatRs hftFLd! lp?&s@tg%@WAm' ch al ter the binding of

co-activato and co-repressors of PPARs. Ei cosanoi ds
~[0015] Eicosanoids are synthesized from pol yenoic
Ewomﬁundy acids in response to different biologica

i, Alar part of the oxidized |ipids present
[0015] ﬁlcgﬁzglppch;, e S)g%]@psgqegm pplyergie &gty acidy i i) response to different

blologgda? §t¥rﬁﬁlgfe1§ g%rgg g{u‘; Bﬁggg%xg(%ié%ﬂ e;#fzi?érxggergt M @()ﬂﬁ Is3Rid B¥sues is
specifivally biosythesitedt frem pebuhtatmgtedrfattpbdids py actionde, acutely regulated

e d or hydroperoxide. deriv ve r sults i n .
enzy ek ghier GOSN R AU PSP BB fPOBICS igidagperoide
derivaf{€ RSLRs inl J&ahgérapéomﬁmdé alat Y& b rep AR HABL R alPd sl fn

considered the nost ‘i nportant precursor of oXxygenated

humargsetheialty e@d aracbidooisragid issrmsidéryd thefrapsténtpprsani precursor of

d f
ovresuF IR BRREYER PP TR0 R B GPEL BB 20
carborfélath RAGhOAS heitidft Mosaef the prithady bRPdenkii Sbdfarhéhidonic acid and
catal yzed by cycl ooxygenases (prostagl andin

other fafinl gpidp i animab {ispup dseatylyzaddby ¢ystpoyyeenasess(prostaglangiy

endonk 3. e R AT U LA PRSP o

denvaﬁcd:sdsubh ds prrtagkindasH2, Tbalsgriee o undl sarian fhiey fcid hiyétoperoxides.
These Eompouihcrab bey WU SuAl SE b FRSSRAATE B Gr MAGETE prostaglandin E,

D, anc{*)fé Qirftﬂé‘sgg lthﬁMﬁE@ﬁes nthG4K gf'(fs'ta%g’@luﬁ%nwgé QEﬁéﬁné}{édA4

otriene C4 synthase to generate renbers of _
hydrolpsoatddghianidens, C# syritbaseite generata aindmbambb&la rpeOSIt@hzmdﬂre deukotriene,

and thh{lélqugpﬁgqqngﬁs P&?leg%] mSO%ogg)ggle\r/lélsteyacg%rt]y can 'ﬁscl) Fe%g t(% the formation
of epoxy, hydroxy, and dihydroxy derivative, whereas non-enzymatic oxygenation of
arachidonic acid and other polyunsaturated fatty acids can lead to the formation of the
isoprostane group of compounds [43]. Taken together, the eicosanoids exert remarkably
diverse biological effects from acute cellular processes such as aggregation of blood platelets

in response to bleeding, immune cell recruitment to injury and infection, to physiological

4



of epoxy, hydroxy, and di hydroxy derivative, whereas
non-enzymati ¢ oxygenati on of arachi donic acid and
wmm/aoqw yunsaturat ed fatty acids can | ead torPeh®ES2008/002357

opr ost an ou
pI‘OCCSf%SkSuﬁB f’l% ﬁeé)tr?] CI{iO{l I%o eSIUEpd'és I}%}’ %&eléxgsrr?guﬁ%@ofﬁag%%ei 41'?’(?]W11 to be
involved %ﬁpﬁﬁolbgﬁh%%heﬁuﬁﬁ aé &ﬁahﬁﬂzlta@%@ctmk | aﬂt(ﬂfnmumty, cancer and
processes such as aggregation of bIood platelets in
atheropdlergsinsiatlemmatioads agriticaheamporant of disdeigr F‘Pﬁbﬁtm‘t"é"ed in the
develd Melﬁf X obe[H1ﬁést 111&1 R é’c%ﬁ BQA dR'% lﬁQ/Qte the
&
S reproduction. surprrsingly err fegu at| oh
PPARS: a@lté)em GMWSah@dhﬁodlrmoh wedlabaepatth@basgq foakreatment of diabetes
rocesses such as inf|lammatory reactions,
and other1pflammatary cordiHert WHh @oUR¥ WAt driBs pdds. | nf | anmat i on
is acritical conponent of diabetes and is involved in
Acvlchiifit el.opment of conorbidities. In addition,
cycspeéggic ei cosanoids bind to, and activate, the PPARs.
[oomlgthﬁﬁtﬁtel @738 ARk GRRIGRY IdmPidR Kk dndate) I A eds@foul Smhhe
asis for treatnent of diabetes and other inf|lamatory
metabebitgdyith spysrahestablisbeq m{gsamungp@ghma@qualq;@@gbohsm The best
describ&d %n[‘hhé £‘ %cl[ne % fug@t &15 é’] ose med ated v1a the reversible transfer of
- -% drox h ammoni o anoat I's

activa&ﬁd:@ﬂﬁﬂ?hks acﬁﬂﬁi{"bcmhﬁbaieb) frotni dohnﬁﬁa\@Aab cﬁsﬁtﬁi@l Aspleghrnitines
roles in mammal i an cel lul ar petaboli sm The best
form the sesirBEJobFTBsIng PeloY) UBPHEreRT diat TRDHER S agid gavivalents

from thg 95113 s @F@b@sﬁqo Y}Hfmﬁtgal(fngﬁgf i?lkcmo? WheAREF forfif the substrates for beta
at car boxyl i ¢ acl acyl " noi et es)
ox1dat¢xme hzghmewﬂy tthe tamation nﬁacymmtmeﬁr sictitind Soff thle mm1td¢hondr1al

te f [ mt. t 1 that
a8 S s R el PSS b o

acylca?ﬁﬁhﬁ@ fcﬁﬁﬁhbﬁ’ ahd BafpbRGROTHYags off BWaFiE9of NRIE efrb@Yf metabolism
formthe substrates for beta oxidation. In this way,
many phehichranadiagnosed badle erwesd adcnewlation of eyleathitines int tieod (WO

2005 BBl G B SRS P Y FEAJF rsmcen

metab8By bk i Ant atﬁhﬁ@rdmmcﬁan N GarhitRRIHPHN the %ﬁsﬁohﬁ)fﬁﬂéthlﬁolﬁés from
a variety of inborn errors of netabolism many of which

ketonegraad garerié aleégbqhﬁ@ and dagnatigncqf sherchain agylcarnitines protects the
cell fr%%?o‘fe% Qilf M;(?cs s i (ﬁ']g% étyéq[ [égg %/fhglg,ﬁc%grgé%[t% gl]rbiogh carnitine and
variouk @h#in l&@fgth El@déafrh@ﬂnéﬂtwﬁh&lﬂa&b@jdbﬂnﬂﬂes gympdved ad diviide raige of
function. of carnltlne is.in_the transport. of ' .
specifigecxisamitings (1¢- omyKioslramitng- Ithe, 8‘335%8‘5 h@f%&?p fotghcapitine
refers icpf g@%drﬁi@mgf IS ey fARlifinRC YhE 86dtehiritfh Tt rSitihben the
[ fromp tentlay 'y toxic acyl-CoA accretion [45
plasmd sus¢regeedlis fasting Aumabsg thowesemiavelsaraloweral boolsesth angdiabetes
Icarn tines
-8 h MadRy R O et mslbine e oS Rl suig, jntienly
correldted ith tHY plaSth@ ¥biRnfthiid6) ketbritsi[ e 47ubd, i sHNGE muscle and
l[iterature, total carnitine refers to free carnitine
myocasdliym, she distzipution prd conssntratipa of garlepmitine raplcelan spegies are altered
|
by dif eI Afhdla 7. PhEaIRed:Ba IIELSAREMIA SBALOP camitine in ype |

and tyfé ald@dbetes h461ed8) suppiemphtasormof theel coafpoapéciof prevent or treat the
| carnitines, such as acetyl carnltlne(H*F hi ghly

discase (P @iss RARR! ¢eohT L& HAHERt PaieRior 09038 ones
[001 7i A pu%ﬁcatl%%s, é&@énts, ngteﬁyac‘ﬁli%a@&g, internet sites, and accession

numbers/database sequences (including both polynucleotide and polypeptide sequences) cited

herein are hereby incorporated by reference herein in their entirety for all purposes to the

5



myocardi um the distribution and concentration of
acyl carnitine nol ecul ar species are altered by
waele@bao@ss and i schemi a [51]. The decreased | eVE¢B/U01008/002357

carnitine and . acety arnitine int t
same Gteap ateash andiddualp u@ﬁﬁ%}%ﬁ?% PGP pfﬁaé E%%mﬁa
accesstl(fh RIRYEMata®hsd deGBinck Réerd hﬁe%ﬁﬁ%ll? WAd ﬁrﬁﬁw@hﬁlg\eﬁldﬁ)ﬁfeﬁ% be so
, 4,362,719, United States Paten 7]
mcorpAratecbbmtefc:amaans pat ents, patent appl i cati ons,
internet sites, and accession nunber s/ dat abase
sequences (i nNBRIEF SYMIMAR Y OIF/THEI [BOMENEIGIY¥d
pol ypepti de sequences) cited herein are hereby
[0018] DESHPRpadtEtie Bwentbe pRIVERshah&hod Kot abfissihg @mdidbeit Yohdifion in a
all purposes to thesanme extent as if each individua
subjech a@npUsing masmtgeth@ levsh@%cme W ppore dagtakohite matker freg sample from a
| C
subjecz pencsl arﬁﬁ cﬁ%% | it gl: H%?é &%& ?%tgﬁlg%ﬁ?rg%éé@eg%ted from the
group Icaﬁsistmgrcﬁme(% byP]EEf iRl 6: @RMEH SUMERINEIATEE, AC10: 0 AC3:0,
0018] I n one aspect, the invention, provide

CETO%?I #Et ﬁ&dzf T Gl QG hfalil i BB 1 87, 86 & Lofamting. PE20:0,
PC18:3H) Igéfro&?ﬂ@r g4 TERE Hd ‘i‘ﬂsfé’é* él@t’&ebneﬁfcﬂ%elr@r PE®68n7,

met’a temé er 'in a sarnple froma subject. I'h sone
FA16:@nbddh hE hh% PE26etn6nBC20:4n6,rEE ed aﬂifoTotabL@aT@daﬁSnarESTotal LC,

A T O
step oﬁ%mlﬁirf fre 1061k% {Phe difeldt: rgereméﬁlwﬂ-lghe PEé's@néen stence risk of
-Carnitine, PE20:0, PC18

develcm@rg @rogT¢3$8mL r@,reSEXGMSaI@/OYCSEY@‘ItXNﬁtheGE&thICrWndMG I n7,

n9 20:
10019 frgiolfe e e W ke o et oot pgsponse of a

subjedP6dBng BYiabrtie chiiifodto d ReAMBBt RIEHRA MMM Tondifien BBIPASing
conprises a step of correlating the |levels of the one

measuging s lsvekeafioae o1 worpmetpboliieanarkers, in asamplecomithgsubject
follov@x?é’ ?(Lrgﬁ’)l ds?% ioft bf g{e(?tseg{r?{hé rt16 ﬁ?&%ﬁ%‘fp M s@&%/ bo‘aﬁxa{tﬁ ttf’fe one or

IC Ccon I'n anot er asp

more xtnhﬁbb]rilt\t endrkers apy @ldctRisfremnid Hrodp ebndAstipssi thy rélh&ve amount of
onse of a subject having a di abe%lc conditjon ta

14:0 t? f%&fﬁ%ﬂmfi SPOIEREINGA GitfbE Felalsangu LERP idplfgtty acid d content in
total lfﬁ?&s Hle 1BQ: 19@%-1531’& f 18f0 r’tStana cﬁi &ﬂi&@g& P@ethgﬁél%ﬁ{/esamount

asarrp omt eSUJeCt oW ng adm nlstratlon
of 16: @io tolted fatt)emidmmwmtonﬂlfe thfutqlailyte anjauns of 1S : @ ndo odlal fettyt agid content

) €. on nore neta r select fro )

in tota) }5idS G Setairaraoth T o611 hf bl taly S8 sRiiin SC; 1 Hlative

amouﬁt%ftletlab tb ?dt&D/faﬁy" héld coehiin CE (héreldthR dnfdudk bF 86:3APWYotal fatty
4:0 to total fatty acid content in total l'i pi ds

acid cmlrtentrle |Tﬁ,|tb%reéatwamn<nmt bl @lnbto t@taélfatfyamq/cmw in FA; the

relatlv]%ga%}{o%rnam QS A o to al 'fa%!y%&x&/ %%ngg? an ({t %ﬁ%ﬁngla%f’é %{gobnt of

18:1n9 @ ol Ettyf &id yorﬂéntdn P@nt}%n’élatme hﬁhbaht dﬂ 118t 419; to ttdel fatty acid
rel ati ve ampunt of 16;In7 to total fatty acid content

content in BE; therfglafixe ampoyes QiR Bftotalialty A0S opisahin A {ipids; the
relatlvt@%%rg)l Pglﬁ ?gﬁr}?c{& COﬂJﬂEﬁacch&ﬁ#é&Y?n ﬁ@otfle@}rgl?flzéggh% r?tf 90:3n9 to
total fat€y dcidh dontenttiniCH; thicatetayivaatbuovof 2(n3ng to tb1d] fattyeacid content in TG;
the relative amount of 20:3n9 to total fatty acid content in total lipids; the relative amount of
20:3n6 to total fatty acid content in PC; the relative amount of 20:3n6 to total fatty acid
content in CE; the relative amount of 20:3n6 to total fatty acid content in total lipids; the

relative amount of 18:1n9 to total fatty acid content in FA; the relative amount of 22:6n3 to
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relati ve amount of 16:1n7 to total fatty acid content
intotal lipids; the relative anount of 18:1n9 to
wo otsaliodoat ty acid content in PC the reI ati ve BODURL008002357

18:1n9 to taot fatty acid content e relative,
total FRAAM CTegh BIoh hey T8 55 Aofiay 412 6o Gt BlY o Gopiegt in CE:
the relhﬁ‘% Hhourt 3¢ 25 @hat Y&alm%{ld Chntéfk iANG e I‘é?&tﬁle Jn%dny of 22:6n3

acid content in at1ve anount of
to totat Gattal acf(htdnyerJam tlbta:i dlpﬁdsnthel ralaG@ ambentrod] 18t0 weomtrfamrytacmf content

3n9.t t ot t t
in PC: s tltivs amisging e |5 Y il il By L i) ol confenoris e
amourltioP I1 g2n6td %t&l%@%ﬁé&@ céﬁ@Hﬁh i (ROreBiR e lathdudt 6 16 @ﬁé bb total fatty

acid content in the relative anount of 20:3n6
acid cordentlin (A% the rebatiove aooushof 182160 totabfatylagid qpeltmtrvuﬁfs, thee relative

0, t f at.t cid tent .in total
amourf 4F TR 2k fo I Javs, At o M0 8 B roiPaiadling ot B 26 to total any
acid c6&iteNtothINifids; thdR1dtet ahiovat SMIBIBH6 t@ftot%ﬂfa@@?ackmdiﬁéﬂt in PC; the
fatty acid content in PC, the relative anpunt of

relativp amenat ool & 6o tptal fajtyseidicangmt @hf:Eb theaglatiygampuntfjl$sn6 to
M 4l
total f: e% 4 F%{t?r\?}én ?g}?’ﬁ l}fl«% reia?tvg ?n{.)o%%{ %f a\%qp f Fattty a%lld dc%ntent in total
lipids; Ql@mfeemtvelamdlmt af 20:3p6 tstotal Ifatyraﬁ:hcatomaltamrﬁ@nthecrélaﬂl&e Bmount of
to total fatty acid content in PC the relative armufn
20:3nto togpl éatmﬁ%?cg}tem i s apd thegelghive arppynteﬁ,f i28:308rie &ofpl fatty acid
Comentt ﬂ?toﬁﬁ'lﬁﬁd ve anount of 18:2n6 to total fatty acid
ontent 'in PC, the relative anmount of 18:2n6 to total
[0020]f hit dryadalitiahat aspeetn thei invedEontfhher piraitilesemetrodmof asbessing the level
18:2n6 to. taotal att acid, content .in FA the relative
of a dighesfrfongfionan 3,8 e Pravidedy COmBATiRe dejFimeiRing the peount of a
lipid nhdigodlied Afd é’ar%;ﬂér%m a 9$dy1§ula'3)@tﬁeosu'l)§€c§|ln bat thb@&l‘nﬂzm the lipid
content in total lipids; the relative anpbunt of né
metabolitetipa fttyfagid yreaent th g bptdeqiasm In ®E, emb@élm@ttathre\l@lchdems

né to tot CE; the
scleot o ook shiiSinerd e PRy AeERoIERkelidesie o cont ent
lysopHoBphkidylchélified] ﬁﬁdl\f@tt)aiﬂi&m&réglifcelﬁieg holedtetdlledterd, at t y
acid content 1ntotal lipids; the relative amount of

phospixgidyinboline, aad ahosrietiqy laibnep lawince it onereredimel. Hisiamqupgof the
e G810 AOBALSORAL ML RS BRBLE oo

or momdnﬁ@ blasden irt theahmiplepirdsne ¢ib@Aineht) tierektide tmonat is selected from
ect, .the |nv§nt|on further _provide

Hg ma%ﬂgds of .
the gr%)sféwsa@g ph )t Elatie amQini gbe fALYASHEIO PB4ty agid content in
trlglycéHHéﬁﬁtthéiga@n;ﬁ &tﬁb HRdclaf Q8 RMbEAYT ad8HE a8H RS REallhR %amd content in

anmount rreta0|te|nasarrpefroma
free faftly acids i thelsempleh(@ahe relativerrenembofia fattytacid fegotal fritly aCId content

o b B, S ] S Bu BlaSg  o

acid c&ﬁ@ntgﬁ PHES éﬁﬁﬂ&}l’l%hﬁlgaxﬁfnes i R shapley (e’j‘ihéjﬁalatlve amount of a fatty
di gl yceri ysophosphati dyl cholines, total fatty

acid togtotad sattyt aqlcgpqnj@mu@ ehkolesierol esters i the(.-_sgtn@}es and (f) the relative amount

ofa faptﬂ %gi%f}a% q- Ila&?r %lcftdnc%hte%pgl zﬁﬂ?ﬁ HFﬁlt t'hg ¥%:ﬁéﬁa o&l’%’@rﬂ%ﬁil&l@lﬁ the

e 1S
fatty aéﬁh@tsél&’(ﬂe@ﬂ’@ﬂﬂﬂle efoupp doabistingef: CH14.Q, Q’IE|6 (f, &1829.00 1K1 6:1n7,

ontent in the |lipids of one or nor [
CE18.§R Gartolnd, I 8B, CRbbanouiris? 2 (200, cEaRSabe Db L6 0,
DGls?é)eP%ﬁ isethe! DRIMSIING, BN, %@.@d?ﬁdd ateplil 3n9€ DGINE9, FA14.0,
tive amount of a fatty acid'to total fatty acid
FA15.0 004 8610, FA16.1n7, FA180 FA18 1n9, FA18.1n7, FA18.2n6, FA20.4n6, FA22.2n6,
FA22.4n6, FA20.5n3, FA22.6n3, FA24.1n9, LY18.0, LY16.1n7, LY18:1n7, LY18.1n9,

1.Y20.3n9, LY18.2n6, LY20:3n6, LY22:4n6, .Y22:5n3, PC14.0, PC16.1n7, PC18.0,
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triglycerides in the sanple; (b) the relative anmount
of a fatty acid to total fatty acid content in free
wo atosgo@sd ds in the sanple; (c) the relative aPOLTE200$/002357

pets fiedlhbef Bl andei FRE8 2l SiianPEIBEES. nodD-1ag. 2C9mS.
PC20:AADWE200in62PCab ke A8t £ 415, Peh2alsnb ap¢ dmeé. de@@m@Ot P€Am18.1n9,
phosphati dyl et hanol ani nes i n t he sanpl e;

PCdmd&Ila?,l REel 4R 6.00 PE200aPEY6.407,PR18. InSt BE1S: étl@ )P%LCU PE20.1n9,

pe20 S5  EE8) 5545 5% B B BRI, B 6061 1o

TG168CTG200NTENS. 1, PG 8.1hRITE18. g, &S 132018, €G202n6MEG20.3n6,
enbodi msnt the fatty acid is selected fromthe grou

TG20 3oAsTG23-Aep. JfG22@E!l64 Toge 14,0 G Tortald. @, DGEew! A7 FSTotal LC,

s GRS ATACTRNTE D AT D e B Finceo

[0021 Pfaléhednthodieitt; the skXap (e is 88 ectdR0On3the ,gr@(ﬁ?cbnilﬁﬂmg of blood,
FA14. 0, FA15.0, FAl6.0, . FAl6, 1n7, FAlS8. FA18.
plasmv;mm iolatedligopratein fragtipny sgivapugse, hymaph ﬁwziza%eerebrospmal

i R o 4T e <GB8 e M o v

plasmé, ¥2Rmdl ol isolla@P li poydpteRChrdctidn. RCG. ehnbqdilR&it3the, sepke. i® ,lymph or
PC18. I%Rxgd PC18. 1n9, PCl18.2n6, PC18.3n6, PC18.3n3,

cerebrpgpypa ;" PC20: 3n9, PC20: 4n3, PC20.2n6, PC20. 4n6,

0022 SHIGf 2362 oiha didbet 8 tondRiol @m& &t nfd Bed Mdiagnosing,

10022 PRt ARIOF o ine e diBetlieondrion bR bighs nidy Bl fed Ddiagnosing

monitGEIB as_sqgsmgiﬁjese@rﬁy, EAY aSsesFIER @e]mggremnomgressmn of a diabetic

PE20: 3n6 PE20. 4n6 Edm O .PHEd
conditi TR FoRdEon frSREEcted oG yespahsisi e Ofdigbsiss type 2
d1abet§%t%uglggesm_-fr%§ i%’?]tgnrea_ He P?@teéﬁﬁgf%rnﬁhgedfﬁﬁgmose prediabetes,
metabpj@'mnglrom@ hep@;qq)qtga,toq_@ ingadig:sENSINCEG | hperp;@gghnqymaA@agc steatosis,
muSCIAg%thOQIS lﬁg%ldé%ﬁ%zlp&jerého% e%l[é}n'i’he and ACA: 0. [0021]
n-onee els Selected fromthe

[0023ghﬂaﬂmtm aspest bfMbe divehtion dnetnb@cscsfaa,ssesangt the riesgina¢ edan
i popraotein fraction, %Ilva urine, ﬁlgﬁhflwd and
lntervezmo@avlaglbmé}ﬁqﬂt%ﬁ getiop ot 3 T ARgammp Bt PHtHeCt afeRIo¥idet

compﬂlﬁ? é&ét%‘ilﬁﬁil& thO bl & Fr{%’f‘a%'oﬁ%e' A9 B RJ 208 a body ﬂu1d of the
, seruom or Isol At poproteln fPact i on.
Sub_]eC(nriﬁ oaoodbdiarng, thd bpslarrpxhbohts id a/faptly acid preseebmbpldatllass In one

Juid. 2] Met hod asse 'n
ermbodiifR, IHFPISF oS BBiPCR HAEy TR OWRPTERUBE BGrES: (Y 2cids
dlglyceﬁﬂ‘ést RisbpibspRstRIS khbNfest RRaIFRICE heilly, tri@REdrides AHORS RISl Esters,
ression"or regression of a di abetic condi ti on,

phOSphm&y@hn%nh@nd @hdmhabdaylﬁtélas@a@meeal onermbdsimgripths amount of the
metabplotg 1§fht§|{glgtlv? %Bg\l gt %?t’l% 5(3/18% qtg fgt?n)? Nt boletgﬁ’ttih éﬂ‘e lipids of one

ose era

or mofed§id bRsEk llkilﬂ}‘é%amlp[eeﬁh alli)ee&rﬁsodlﬁ‘ieh@ﬂfé ﬂelansy ﬁﬁiﬂ‘oﬁﬁtﬁs selected from
hepatic steatosis, insulin sensitivit

the grwgpp@nmw ph é@i the reletpierameoust ehe éﬁtYSamdvﬁsPsteIaé fafyeasicheqrient in
tnglyég}{lﬁ inlehd gﬁ@l? %)?}ﬂ%%&ﬂ% gﬁl{)ﬁﬁtodf%%@% qu tallfﬂtty acid content in

ano er a the 1 nvention assessi ng
free fdttyencidssip dressanipd): &) thetdativerdn@mt vhia ﬁntymcdi toi tetal fdﬂty acid content
n PPARg
in phosphe:tlglylcgohr?es in the sa n‘m?e (H) %esrlépgtl%/g tam%ﬁgt cptr aot\a/ltty acid to total fatty

acid content in phosphatidylethanolamines in the sample; (e) the relative amount of a fatty

acid to total fatty acid content in cholesterol esters in the sample; and (f) the relative amount
of a fatty acid to total fatty acid content in all lipids in the sample. In one embodiment, the

fatty acid is selected from the group consisting of: PC20:4n3, PC16:1n7, CE16:1n7,
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conprising determ ning the amount of a lipid
metabolite in a sanple froma body fluid of the
wanipgaedoss | n one enbodi ment, the |ipid nmetabol PCEUSHO002357

cors 3y A PR, BB bk o 3R 0 R0, P

PE20: mmmsm 7, crt;lsflrrﬁeFMnmyFA%dw EAQ}: ﬁﬁ}am/:dmsm PC20:2n6,
SO hosphatl dgl cholines, total fatt

CEToqai/LgL J6ahi0IRE20 3n6) RES:Fi5], PEIBENS, Y8 3h 854107, CE18:107,
PE16: 8*‘19%’6;2 £d Bt 130l E“fzo%@ ?Eg?ﬁhﬁ}xﬁ9Mh?tf§v‘P&lbaﬁt@@I}]né,”

odi nment , anouh e netab te’ist
CE20:B86 HEGI&IWES nf9, a Yf&ta, PCA6ta DG)T(tta)ltIa(E_ D&t 6y, E&E}IGB_:O,

LYTopbCaRapl LEaPGAB: oo % TR PeBr, TB356S s tno,
DG18.~:1%P9EY96’ 5k %ié“@?ﬂ %%%tﬁq,@'l%dw@nﬁfmzzb%}lgt 1918:0, PCI8:,

ati ve anoun atty acCl to tota aCI
FA22:60Rt@RIL8: 26, L 29k 4n6e FAd 8 2nbnL Ye: 286/GE8:206) PE foean3, LY18:3n3,

T20isg 80 6y 1B Fa b Bidnt, 641, bl o Fiaf ans,

PCdm'iGbaPEe{ﬁm@DPE&m@ﬁ 1ﬁ9f1&tt4‘o ACG20:DOTG08:3h6 f@Etfyo R 1R:0.
content in phosphatidylcholines in the sanple; (d} t he

(0024} i crtei epaboglimemit th@fsamp edis sgleeted &rotrothe greup ¢oamssxn&@ blood,

t ent. h | et hanol h
plasrog PR e PGB0 TS SRRSO e b 3RLP oo
fluid. BCArdt1ep Bh®Blindht, ahObasple iPicl@Efiomithe Llvap anfistig cemﬂiood

(f) the relative anbunt of a fatty acid to total fatty
plasmasernseniwiited Hpeprptein faetion, n enseerabadiment, fhe sample is lymph or

t, the fatty acid is selected fromthe group
Cerebrg%gﬁ‘gﬂgs &]ng of : PC20:4n3, PC16:1n7, CE16:In7, CE18: I no9,

[0025]-M24hio8ied asfRCi 8f the Mventidh): methodSoi24s8sinPHaOreSmthse to an
CE20: 3n9, PC20:3n9, PE20:3n6, LY18:1n7, TGl6:|n7,
intervengipn. vhiclemodifies the gsiinn.of a3 PAfalphasina subjesparspsovided, comprising

etern%‘Ti gttgé mhgulggﬁsqu)%réﬁ g%ghét'lﬁ 6 Esje_\gﬂagé fr{‘r\%{z OIPOE%'%]@@ Bf the subject. In

one erﬁl@ikﬁmleﬂ?theﬂiﬂ@rﬂetﬁoh@ﬁié fwy #Ad Brdsent,in 2Ep4d Aass. In one

et 3 ) At S Wb g8y
dlglycgga_é%t gjso pl?éﬁ%?l(ﬂl@ﬁnesc%%l fﬂ@f’ﬁchg%ﬁﬁgl B@rideg%le@terol esters,

phospmmiczhbhn@ and Ghosrdatdylptiamelaméne. Invaig @nb@hmsn'o the amount of the

metabiteds %ﬁé—élag%llgmﬁwg of B gmg to [ éhgcld @gnﬁlﬂghe lipids of one

or mofE d 41A6ses RCHR: sample. Tk SniBodiffRANtheelaivé ﬁﬁl,ount is selected from
8:2n6, PCdnmi 6: 0, PEdm 8:0, PEdni 8:1n9, PCl4
the grqqgg@nglstlrr@@ {@)the retptyvs: egnogpgga datty] mtﬂ tofal f%‘gyeamd content in

tri glyc?[gﬁgs:jl???% %amoélg eﬁbz ﬁgﬂ%ﬁ]tlbé aﬁl%hﬁtcéf%dfa&? QE?dttQ ngrfgﬂ{j’ acid content in

asma, serum sol ate

free falttlyaofals G eiersafnpdes (¢)ahe reslaive\mnoum ofie fattyyavudtof total (httyaawﬂ content
cerebr@gpl nal, fl uid. the s

in phosghagigylcbelinestip i LRI 0 39t Sheie ?‘ﬁﬁﬁhﬂﬁ“ AfegpAcid 10 3 el tany
acid cHHBRTR héﬁﬁﬁmlyl%ah(ﬁ%ﬁ{eg% J(He%ﬁfh‘bi%t €)Mhé Fed@iveUmounbof a fatty

one enbodinent’, the sanple is |ynph or cerebrospinal
acid td fotal datty] @@Qsc}ntem inhelhgterohspenstin dfe sanpld; aud (f) ithmrelative amount

of a i agh et RRE SRt v EFREE BEmedraRe’ POt G iffent, the
fatty a8iddis BEleMEd 6dm B8 BRFupSdonsisting of: CE16:1n7, CE18:1n9, CE18:3n6,
CE20:3n9, CE20:4n6, DG14:0, DG14:1n5, DG15:0, DG16:0, DG18:0, DG20:4n6,
DG22:6n3, DG24:0, FA14:1n5, FA15:0, FA16:0, FA18:0, FA20:0, FA22:0, FA22:1n9,
FA24:0, FA24:1n9, LY16:0, LY18:3n6, LY20:4n3, PC16:0, PC16:1n7, PC18:1n9,
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determ ning the amount of a lipid netabolite in a
sanpl e froma body fluid of the subject. In one
weedpedogent , t he I|p| d nmetabolite is a fatty aeCTIUS2008/002357

P18 Sn6 % Tssinde PeedBabrfeay 34 By %95%?2? aoE a5, 18:1n7,
PE16: L?f ?r%d?rﬂ's% Pﬁqhg'syﬁﬁf 'r@'ﬁ% 0, *rtﬁ 'Wd?drkﬁb%bn?@zo -4n6,
| tfiiglycéri

atty ac olest’ero esters,
TG22: ph@,sm Bk I B0, 11 1 S, DSt CEyBémﬁaﬁBTam h€, DIGi8:1n7,

D187 57 BRI sl L6 PR FATE aRE o aeo o STl .

PC18: Q@@tmatz 413, PRES0I PESS 0 OPEDN n P ITAMBF Kh6l, TR 18:38B2F6891tdl N.C.
Ie. I'n ohe enbodi ment, the reflative amount is

[0026131@1 @@tembddnromtt the sgmpl@ps sdaeied frpmgthggmt@a)onsm@ng of blood,

plasmg, Sr i 0100 P la ra@ion fudi btbEY ph b Bbbtospinal

fluid. InendtHeY emBBBiwikint,Ahe Sarhjslt iy/sehstiad frém tiled glouf; abﬁsysta@dfblood
content in free fatty acids in the sanple;

plasmy, sprmm, & isptasehlipenrogiy featipnakn Qnerqgnhagiments ﬁletsymatq ig lymph or

n phosphatidyl cholines in the sample; (d) the
cerebr&g{] I?lf/ue(i anount of a fatty acid to total fatty acid

[0027]cl'mrdr©rﬁer laspephothb awedyb@,trhahodwfi aseSsihg thehresgmspteesn
(e) the relative anpunt of a y acid to total fatt
intervezgiog veueh exedifies thaentioniod .acﬂPAe%cf fadn A AU ag%lﬁiswéiedaﬁanpmmg

detemgu}lgttllﬁem{l@ﬁrﬁtdf \éq%?m%%og{e ift af a's m)é i?&rhq Hogrtff?ﬁ@bf fhdtshdject. In

acl content I n
one ensbhiddemeetite, lipid mefadbbh;e 1aa|fatty acid ptesc:rtteni aﬂllpﬂinlastse Irgomeup

e o SABe Horh it S s B 0
dlglye%ﬁ 1§'§ h’&%rd@é%(zﬂé%’zéoé%% {\Mdi 'ﬁ%lygeq‘ﬂ&%’%zhgl:eﬁﬂe@ol%sters

phospharm@kxhohne( 18d phesphatydyicthatolam@es Iroonermleg)dlmvnt the amount of the

metab %gélpggaggﬁ%; o?gglﬁf %88 toP % lﬁz[gy% 5 ggx%g?’tég ’the711p1ds of one
or mor@ ngifdl BlaSses REhRIs8mbple! In dielé&mbodihen® tHe, relb€m:6 amdvnt is selected from
3n9, TG20:4n6, TQ&22:4n6, TG&2:5n6, TG24: 0,

the grqqmnslﬁeng qic(®. the st rmaau of oftiyiasid tocotabate acifycontent in

i 8 A € R ook or514 080 B coe

free faBE%&d@ in BPle22mpihd (c) Thd Belaivg, amldtihs o Ba Batty EHGkbtoabtal €tty acid content
| n.one enbodi e the sanple is 1laecte fro

in Phoﬁﬂ@“&l"&b%‘"teéﬁ% Fh:?t%aﬁ’é’leo%)o Ffzfor&latlﬁﬁ RERHD ol T 2P qiefaty
acid codtPRRA B@s‘,ﬂﬁa{lﬂ)?ﬁﬁht%]mnﬁﬁk liY fhe s (e) i RItfve WnfbunBfla fatty

cer ebr Ospl nha I'n anot her enbodi nent, the sanple
acid td ®tal édtgrdcsdicéntennin kiolgstotop essenssi giei sapplss; abdl 6 the relative amount

ot a ST <SlrahCarTEh [BFTY Bk Shole FEdS e, e
fatty afidUb Seledt@P &I the gRRR dMBEisASPEE ICRIG: t7eCENSQnY, OP18:3n6,

nmet hods of assessing the response to an i nt erventi on

CE20:3p?.dPGib8i PGd§:0; Iﬁ@kﬁc@,l%l@ﬂn’é F2PAr@ diA - 1np, EAsléEQ &éy18:0,

v 'S

r20 i Ep 53 1062 2 ST PSRRI eV FERHE Pl o,
LYlS:Sbe,] [€£20:3h9) Raies: Bithodil 8°9nd, PChee3h3, picd 8rﬁa16aBGIZO 26, BC20:3n9,

fatty acid present in a I|Io|d class I n on
PC20:4n3, PC20:5n3, PCdm16:0, PCdm18:1n9, PE16:1n7, PE18: 1n7 PE20:3n9, TG14:0,
TG14:1n5, TG16:0, TG16:1n7, TG18:3n6, TG18:4n3, TG20:3n9, TG20:4n6, TG22:4n6,
TG24:1n9, L-carnitine and butyrobetaine, CE18:1n7, CE18:2n6, CE20:4n6, CE22:1n9,
CETotal.LC, DG18:2n6, FA18:1n7, FA18:1n9, FA20:1n9, FA22:6n3, FATotal.LC, LY18:0,

LY20:4n6, LY22:6n3, PC15:0, PC20:4n6, PC22:5n6, PC22:6n3, PE18:0, PE22:6n3,
10




enbodi nent, the lipid class is selected fromthe group
consisting of: free fatty acids, diglycerides,
wo yaepbwsphat i dyl chol i nes, totaI fatty aci ds, PCT/US2008/002357
[ ceri des, chol esterol es

|
TGI8 grBSHH L PBH AT D0 | Bt gHOLpRBs GT elehbRof 445 RS, [1420:216,
FA20:386, 1RO gTﬁ‘gg%? 2%?91)@4133%6 PiTd Ql%@%h@kt@ﬁo‘tzﬁ Iics the

aC| to total fatty acid
[0028phntr&retmbddtmb1ﬁ the pantpleat sdeﬁeab fronothe groypi qﬂ)nmlsalsgefsblpnd

t he sa n one.enbodi ment, the rel atve anpunt
plasm GFBET P17 HPORTBIIA Bip o v G Gk By, R CercbroSpinal
fluid. [redrdtHeY %nﬁgg’fr‘ﬁktnt Qhe dﬁt—: by selched Fr@mttﬁ’é étloug @Bﬁsﬂstﬁt%'(ﬁ blood,
content in triglycerides in the sanple’
plasma,esleatm e istasehtipaifrotirf fractionali ehet emnbaﬂllabntf ﬁﬁtsymatﬂ ig lymph or
b eqbl&n free fatty acids in the sanple; (c) the
Cme’Pg?%t &%anount of a fatty acid to total fatty acid
[0029FRHH§1@hal‘ BloRBke Rl cshithedloh s By ibe ukEEinStBERIetiods @ diafosing,
relative anount of a fatty acid to total fatty acid
monitering, sressing pyesphand agsﬁ@tnaam@g@ﬁslﬂegr Tegraspien 94 Hisl dabetic

condltg 4 hes le su?gt th\é%e%'gﬁw]{ anip r\te%hgx v@l%l}dt?%é&g Eae%lf%lea;ctig% é¥a

' ¢ esters I'n
PPAR( fm oh@ embedhatdnv eheuethot fafthe cf)ﬁipiiyesa@)dietdﬂmhﬁh@theflatdly)f
aci d content |n all |ipids in the s one

malonghfedi arapalony armiting ip aRqdy fluid §e1:f‘élé‘tlaé<§alfflpt?|#‘trﬁéhf‘g$‘thit’|§t>; (d)

detern R 5 1881 s CRABh A, EELBHIR, o Ot cR08ine CF2G0 i or

celluldrAdmple, frérAiis: ﬁt.b]dEAZﬁhdZQf (EP2&ermbGingRhe R:ve] offef2@roPobbile acid in a

2:5 FA24: | Y1Q:. I n7, LY18: , LY18:3n6, .. .
body fgor s%gﬂarpsetr@lq ﬁ?m tbﬁ@ﬁﬁ?gln ?’@1@‘%‘?@’“" Bt %ggammne Is an
acylcaﬁgagc g{"ﬁablg &2 &fé%mﬂa%getﬂnﬁe sREAQGT BNB acidGE Hk@r(g sor bile acid in

I n9, PE16:1n7, PE18 In7, PE20:3n9, TGL

Table 3Gh4anlottﬁer effibbGinGznt, THE Srethod, futErGoBpBisesTEE 8temt>37 detemnmng the
&20: 3n i ne

level ol SgI<is Bt APHD, MBS SF (% sl DR e SYedhnis ok embodimen,

the eideE&wid t%n GEokahdil it CablPGL i ZHdbher AbBdintoht, thékthddurther
FA20: | n9, FA22:6n3, FATotal.LC, LY18:0, LY20:4n6,

compriises shegwiep offtstaminingdizniensl®f apgiokiny gherpeiipe, gdpokine, leptin, TNF,

o 45 TRy 9y RIS L0080, U i,

the cyﬁﬁk&, Elﬁtﬁnold?ﬁ Qdokine Plegtih STNF, [PEF etr &1- rdaﬁhﬁlpiotem
GTot al OOZZA In one enbodlnent e sanple is
l003015tn %@t e@ﬂfqr GRChAGINYERH BTEYes HEedto Pbeﬁessmga%ﬁlﬁbetlc

condltfcgf' rrlghly SPPE:IQ d,@t}ng[% dJllllé)I(Plg s‘ﬁtrl?tg hd e@?lt 1rstsxﬂlaﬂa¥§hte %drﬁ& /in a sample

cer ebrospi na | n anot
from aesvibfxdt whetein thedirstangthbolite nmekerag mdtedtferfnomhhe gnotup ponsisting of

acef Bahoss R T 0naliidio, B30, BEEHTARIN 0. K E0SRTratic.
Ac12|0¥ "l"Qh4<U TEEIRANIAS IR 147, picds:of LA2Fhichd LI ROFC18:2n6,
bi omar kérs and exam nati ons may be used in the nethods

DGTotdl: Il derb8i g1 8:hohi PGl 8 ﬁgCEé§§e§,s¢Etb6 blehé’rqlﬁylﬁaﬁdm In7,

S 0 e et iC
rars 358 REI G RO 358 LR, CERRREL DGRl b gt ahee am,
CE18:1189 &P n R AandMPECH:0nTitionesmbdiimants) he fidt rﬂetm mhafker is

one enbodi nent, the nethod further coq?rlses Az
select%ﬁr@pﬁh%gﬁ)@ppﬁ@smg@é}f Af6:0, PE20:4n6, AC16:0, AC14:0, FA22:2n6, AC8:0,
AC10:0, AC3:0, CETotal:LC, AC12:0, TG14:0, TGTotal:LC, PE16:1n7, PC18:0, L-
Carnitine, PE20:0, PC18:2n6, DGTotal:LC, AC4:0, TG18:1n9, DG18:0, CE18:2n6,
CE16:1n7, PC16:1n7, FA16:1n7, FA18:1n9, PE20:4n6, PC20:4n6, CE14:0, CETotal:LC,

TG16:1n7, FSTotal:LC, PCdm, and PE16:0. In some embodiments the amount of the lipid
11



mal onyl - CoA or mal onyl carnitine in a body fluid or
cel lular sanple fromthe subject,; (d) determning the
WO enwsl10@b4 an acyl carnitine, free car n| ti ne, orPCT/US2008/002357

; I
meao B HEORELRIE gAML GRSt S0TRU SL8Fm) o
some ahbdsd)fnents tlmelammmt of tha lipidoaeiabdlite In@ha@tﬂredesi a rdl@tvesaanpine(e.g.,

fromthe sogb ject. In_one enbodi r{E t.he acyl carnitine
the reladve;amass|of 9 PE igEe oy Pl &0 total Aty eid Samigts indme or oge lipid
classe%t. §h Qbme'endbolifnétd, dor rﬁaﬁ(elsstlﬁ&ﬁg CEngJ k], @E@(' B, T'ETaﬁﬁal"ﬁ} lipid

. 'I'n anot her enbddi ment, the method furthér c¢onprises
classes, ke Bﬂeqatqolffad}eaedmmpngemher ¢cewminents mqmﬁséasa@rommon of

bod | | f th
oo G SRR S S ERTT AT B RIR ronton
the fatfyPii@ of fattyhcR3Gh Wo&@%’ér@@@‘d clﬁﬁ@s)”@ﬁ k&e Eh‘#bbaﬁﬁents for

conprises the step of determ ning the |evel
markety/ingké¢ A& lipiH etaskit @mdas@itqﬂdhttyw acidtcaptifipg estevFaregguantified in

eactive teLn in fdeor cel [ ul
absolo SRS . P B L ) R S RS e evel
of the CiAg It Rite AR inGicali &pbf tﬂe ﬁﬂ_dyEncd hbsenceQor SeveeiaCs i e diabetic
protein. [0030] In still another aspect, the invention

conditirpy [mecmbetiBgntor S%@@géstbirﬁgfoaﬂmu fafifo tsish.coswerith.i céghth, ninth,
r f

and/01J tg?gk@%{%oﬁﬁ% larka slélﬁ&tgg S%ﬁ?ﬁl% g?&g) n{s gﬁg urﬁé’a%hr[eg V%lﬁ tlﬁé le%ls of the
measurdtembikiesd is itediedidieiof ehm*ek@be iabsarek ecﬁtdb@referdf a dlitetlg rconxptlon In
some %;B«;élgkg&g@%giré%& ’ bfq%%r?%gl?@) ClG&Ofg} éf % sg\@:péh §ighth, ninth,

I |
and/or t %Tgl) %etagéﬁ‘q%t Ig%rgkgéé%t@tgﬁ ffé)?n the §uﬁ)cod515§ﬁ BF K%‘Oi@g PE20:4n6,
AC160ENAK: 1206 FACRIINE, ATGS:(RCE1610: ﬁ?ACE.QlGHTanl HCAM]%@ TG14 0,

TGToshb T bn pRiity Odetarnge Hibdl ey s Shipglc. aceo

TGlsaageD@rmﬂ hAPOESS:2hBe I idrd efiBbdRRhist ﬁleﬁ'ﬁfEtk(ﬁﬁd/blssecond third,
sel ect ed fromtheh&roup consi sting of AC6:0, PE20:4n6,

fourthpftfil, ixthAgyantd, eighthpnipite angiogtepth) A@Lgbq}lte magkep is selected from the

woun I {0 LRG0T B0, AT B GG o, pmtoaw

FA18AR4,; OE 18 &8 HA1%: 1 PEAndP©1.8: 1 8h 36fe efbbirhénds, the first (and/or
PCL6: | n7, FA16: | n7, FA18:1n9, PE20:4n6, PC20Q: 4n
secondhiad. JoUttsTHn AT/ sixtb) Biciabolitermarkeras stlectohEam thg ggou

consmﬁﬁ%%f 9‘C6I 6%?@ ﬁ@q@‘y g‘gﬂh% thq6qrﬁ9u£Hd/&f P(tlﬁeln9 In some

dmeta nmeasur i'S’an absol ute anount (e.g.
embodiMehsstheeliatgriaconditiph &simpaoed ghlt:u:’.‘e)tolekmlcs,(mwlm resistance, insulin

sen51t1§(g§g}ge:pggg %éatgtsgg ar‘rq oéx?;%&‘fq?o gatgl q bg;: fﬂir\tf‘é\lASH obesity,

childhd0® Hﬂésn?f meti®oé sfﬂ?ﬁ@mé Eﬂotl))’cg@ﬁé Gvar}y GlsEQsteal)r gatdidnAdisbetes. In

content "I n one or” nore i pl cl asses n sone
some embodimeets the diaetinaokditign isa pradia@ijc mdxtm In yompembpgiments,

i d.class the indicated f
the ity S8 B ARG RLRPS lBsE 2k prgly e Gnte. In some
embodhRRA! theQBmPle it BIRN, f)lﬁEth s@ﬁirﬂ&)r\’l\édlitéd‘hb&}ﬁotdﬂﬁfrﬁﬁhﬁd In some
|l ipid class or cl asses (e nol e percent conposition

embocbmenﬁemfeaftwgam lgvelrofithg ﬁgﬁt amtai@hmnwrkér pakdsy chrgmatography,

)
1mmu{l+]a§5a +zﬂ/81§ 3% ssag'nofc’?lﬁgs sl%% Erﬂ!: eéxg'i?({ érr?trs] : t;He nmeethod of
assessipi the diabetic cotdidiod is@dneéthod of dlagnosmg, 1dent1fymg, monitoring, and/or
assessing the severity of the diabetic condition. In some embodiments the subject is being
monitored for response to treatment for the diabetic condition (including, but not limited to,

treatment with a PPARs-gamma agonist, PPARs-alpha agonist, and/or PPARs-delta agonist).
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absolute ternms (e.g. nMles per gram of plasma or
serum. In sonme enbodi nents, the level of the first
woredoahaost e mar ker | s i ndicative of the pr esenE@r/Uszoos/002357
of the di abe condi tion

[0031%%6%23%& 188 é)ﬁ(awd?srﬁ rpatthI ?lé ra(sHesspigfatcHabetlc condition
in a subjett Ebmﬁ‘?s‘l@hﬁas&in%hh@lev@l SH1BvelBL AFst,Isebdd, MRiR BRI, Efth,

nmar ker sel ected fromthe grouF is also nmeasUred and
sixth, s¢yenthe¢ighth, ninth, laad/iee tenth @@taﬂm itegnarkpwsinjardinpde from apfubject

wherelg e REToCo T R SR A ERPL SEvtin Biphf Pkhcpngyor ot

metabsﬁt@eﬁm‘kertlhlsélscted 69hd the gfcnfpt damsfsmxg thee\oe PEDO: 4ﬁ6,gJSlC|II6 0,
and/or tenth) neta is se

AC14g; BM?R@%AG&& &bl %tA%Ooﬁ‘?EIR@@l bC #Ez‘é 04ﬁ§14Abif@TPtal LC,

PEL6: i P8 G g PER; PEP ApliDP Rl L RERP T 8utne,

DG1810;, C&18i2nbn€E 1 RERD,: BC 1 PGB FA1G; 1 i Al &HnP.,G’EMrld}PCN 4né6,

CEV{GEFPRELC Sk Poin 7o BSBotal ent e E5IFTR G REHD SpaPRI60. In

some éﬁ&g(ﬂﬁl@ms €ihg hé\JEl o8 of ?rﬁ:%x@f sé@nt thiriBtoaha! ﬁﬁﬁ 51xth seventh,
mar -0,

Is selected from group consi sting of
elghthAﬁIhth and/acCeatOmetabslite, mﬂ@ﬂl(ke[bcted(fﬂsﬂn the Froug a, 1nd1cat1ve of the

ag | n7, n9, . CE16;
presenpﬁ, STRE

Eerinkdh draRiobing FRer degré éﬁ S50 gvepi Epadition

(elthelflﬁ@!éﬂehderftl drhn aa%ﬁfanéhwImsoﬁﬁteﬁwdixh&ltmwﬁktﬂoa further
-sel ect ed romthe rou consi stin CG 0,

comprm@igo@elaﬁmmeoevet fi grel frre, smdd,dhlrgmarth,r@h |srxtb,m¢éenth eighth,
betl dition.s |

ninth, apn%/o{)lse nrtgigfélp%l L énar ?,]rg mq% . ﬁonresgr%cgh%bsenclzegﬁlf of geveloplng and/or

degrecS@R Sévekivy tof thd\@iRBéti Ccorti RRINO Ih SomB efrbad@ned, iffa marker that is
steatohe atitis I\IAQQ kgq?dl atric NASH, obesi té
measugge llseﬂf% 54 QEAE 1450 AR dnfe AGRiDyAGdP0s AC3:0,

CETogl rrgbyA‘éjﬁW%Eo%l d@g%ﬁ@fg N ﬂlﬁéﬁéo 0, Tbcgfﬁ{g LC, AC4:0,

odi ment’s betic condition is a’pr beti'c
TG18dady Cﬁ’EZ(b4n6 PC29dims, EED40] CEMb®R]: L) ESﬂTombECI, or EOduti thearhe
se, tol erance or [

is i ITpaI u .
markef BeS A BaEOT eﬁ?t%(gwg h RGP IRE R Sk qff?@vgaﬁlﬂs of EVEiy S the

diabetR! @RERionS §h Y8e BmbbSRAAE T d nBARF Qfa?isr}néarsﬁx%ﬁ'l.@‘FGlhrD PE16:1n7,
some enbodi nents, measuring the | evel the first

PE20:ApR G2, d G- @ end Ok B 2aé sCERG én&t@@ké’am PC16:1n7, PC18:1n9,

T R T ANCSE AT R

presere®) ﬂ%ktdf@@vélﬁpﬁ r@t J20¢ki 9 of ther@iBBEicN@nditidaN Th §othé @mbodiments, the
monitorin an /or assessing the severity of the

first, se¢andething, i fifthnsixthpseygnid, eighthd ningh aadion tendmietabplitegnarker
are selgg @%to%{%' 9% con(g{s 1B§8FO}§I ng (}bé]t /{@P& (r)ﬁf z?gébP%CI0.0,

AC12IOI’ Q’&IIWFA%IMMFRP&%%@EMHQ’QWIQ 1,n7FEiBAH&C 18l 192 In some
goni st, and/ or, PPA delt agoni st ), oog%% In a
emboc%lmemﬁéhe %rgg@&of thegpid met %mﬁ?%'\fﬁ YiRgmust (e-g.

ol 32 pdh o Al ShoBa i
metabblmiermi:asﬁmd g ehrelzitnfetatmotgm ©h, tlserelant/mmeurgwhne ni moke fatty acids

o tora {Rydid GRALPROTHE PRSP SBEA, PRTEGTRgUREH, for markers in
the CH, D¢, rFA SLXIPC, BRHADTE: 1i8d ghkdes, the ﬁﬂdieatétf‘fiﬁ? facideddintponents or

net abolite marker is selected fromthe roup
compagenisiase qurgtifitd A8 prporEpesaB faxgiasids within the indicated lipid class

or classes (e.g., mole percent composition of the fatty acid or fatty acids in the one or more

lipid classes). In some embodiments, for markers in the AC lipid class, the indicated fatty

13



ACl14: 0, FA22:2n6, AC8:0, AC10:0, AC3:0, CETotahLC,
AC12: 0, TGl4:0, TGIotal:LC, PEl1l6:1n7, PC18:0,
W(I).2(§B8ﬂﬂﬂ054 ne, PE20: 0, PC18:2n6, DGIotahLC, ACAPOT/US2008/002357
o
st B8 B A S S TT  of asmaor
serungI-Eosto?Ae éfﬁvod-l—r%ﬁs | tﬂz lev’éﬁa—%@ Itirdt Enethieliie makddid 1'ﬂabcat1ve of the
and PE16:0. In sone enbodi nents, the |evel

presenge, abemesomevcmte off |tlnesdlab@@mnd1tlonh ilp gom¢é gmnbp@lmeﬁlmf, the first

h /
cncro . 5HCRb B EDAI Pl B9 P SRU P Bl e
markeP [sSRRIER, fr(ﬂhﬂﬁf‘%ﬁup emsdfstmfg dfe\\(eé -0 PEID: 4@ oMco1r6 :06le9T BEO,
or severit a diabetic condition

FA22; &n@e‘b@&@e 19 BhAGHO c‘%‘?@?@b%@oﬁ?lz}oﬂ ﬂé) é_r @;@@1,{&,@@6 In7,
h | o 0f
s PR A0 CIROTY DRER ATE S b 88

CE1898a¥.eht fometgbdédimenisnthe ﬁrﬁtl’(d{uﬁbr ieemhd] thied, gbaith, tffth, sixth, seventh,
markers with the presence, abs?nce risk of devel op

cighthapaiy anglep ieath) rertabalije mapker iptelackid fomhe group e%ﬁlit}nlsn% AC6:0,

AC16 g‘oéigﬁﬁbggﬁgélgngéﬁ‘ %Atg2 2@1&31 ﬁégggldgsgmiqﬁéeémém

PC16:A01 GndPCAEI Y, IiCiohad ehbadimeAS] te (irst T@TWoRsechd, BGid fourth, fifth

and/onsi5h) Biisbo el SeEva omeBPeraln Gassishuaf A Bt AGH

Ac1o%0¢@14tdﬂm1%h1%7na{dﬂ&r P@ﬁs ml Inl S68leYenSydi gt Qe mab@nc condition
the presence, risk of developing, or severity of the

is impdirethglucesedolethince,ansulinresistances hbpadicrstaatasis, nén-alcahelker

seatofgtts NAS Rl Y St D5 “ERROp pFEBeigtabgl symdrome,
polycﬁ@&@vh disdRSel Br beRatidnAl §iabérds. Ff\ddthé BAbodifakats] thé.didbetic
then the nmarker is n%gﬁ)tlvely correlated with

condlttqvelssl'raé%@ﬁcéi sqmegmbedigents, hisidmpetie corditien jstaprediabgiic condition
A .
v GHBEREES, FOUHL Ao, SOBRIRE B f Bl
toleraderdrhs in3ulikl fesistadoé. hlﬂmm:ﬂhbdd@mﬁmskthé sanpledeblot gslasma, serum,
orisolalog NPOPIRED BCISIEL5: SRR BTCRABEHANE ERBIYT 46 e firi
et TR OGS 0 RS ol 8, SUOSrPALLs
spectrasespy.uirescampembodimenqts, thwmahocbeﬁasgersamgahe fbnlah@rmcomdltlon is a
methoag{fg%'pp%igg 3 %g?lggoqulgn grflrig ap QEQSEDF%E{&tRf éct:vgnty ?ﬁtile diabetic
condlt'icﬁi 8hd/¥LaABRY thO hrdpi&ssidh IFRESedstinl of tAE Hﬁﬁeﬁ@cdrﬁltﬁin In some
fatty acid content in one or nore lipid classes).
embocbmmtsethb aefithedstfurthérsompaisk éHsletemminiag o opmoreask f@mors for the
dlabettc ??;5‘8% ﬁ]‘ngnd-r&)rre(l)aﬁp i tﬁe {1§k¢’ ?actort ihgf%lre%g}lce rlfslﬂ)% Xev%?op%g, or

C nents are

severlﬁfl’ (ﬁnﬁé Hiabetiodoridtionl; of él)tn)’eaaminfkﬁthwllé\l&ll of iﬂlﬁidltm‘had: bio@thrker, and
class_or classes % nol e percent  conposi ti.on
correl@fngtth@ levgt @fythse%rtlevalfbmw sowilh thepresrace isk i dgyglaping, or
sonme enbodi nents, for markers in
smwnbhg%ﬂiﬁ#?%?dﬁ%ngg. t he i ndi cat ed fattyaC|d carnitine
[0032 ki arosheamepegtal invemttbn proaldsoh utethdderfrassessing thendebpomse of a

) r .gram of .pl as or serunm. In_so enbodi.ments, the
subject B 30130KE FoRERomIA SBHTER! (HRH kRS0 C RO AR GRPIne
measufrihg the level of a metabolite marker in a sample from the subject following
administration of the treatment to the subject, wherein the one or more metabolite markers
are selected from the group consisting of: the relative amount of 14:0 to total fatty acid

content in TG; the relative amount of 14:0 to total fatty acid content in total lipids; the
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presence, absence, or severity of the diabetic
condition. In sone enbodinents, the first (and/or
wa@ewsnahoss hi rd, fourth, fifth, sixth, seventh, P€i/ybtong/ 002357

relatlv]e Fg}ﬂuphéin gér gaop{ogaﬂ it r@(}é 96 %11 ggrgfglllt Aﬁg@ EM@%I%S,%% %ﬁéﬂetgl 6:0 to total

fatty abfdlbntbnt I PG; BiRGelaf8atlouhGEQA 6 toAGEA] &xty@EiH&toalkenMﬁ total lipids;
ACl12: 0, TGLl4:.0, TGrlotal rLC, PE16:1n7, PC18:

the relptiveamewrtob 169p3 ge tptaldatty acid sontont g th@el%@'g agount of 16:1n7
to tota?ﬁ?f@rfacﬂp on%’ajf dl} gF EHG?%SQEQ@ taﬁ.lgrgrg (Jffrl gﬁl‘r?lmito %@?ﬂt}tﬁ@ﬁ%ﬁtem n

TG; tigavkttdameiughif 6: Im7rtbd hotalbfady acidtcenteh) innfA ahe kelatéve amount of
16: ln’hg_tgtea(rb allt?xésgicli ggr}t%%gg Ep%erlrlkgigs 8!1 %il%g grsﬁlof’[}%é_&gl@o{w to total fatty
acid coiitdft ih PO, ¢ r}gﬁﬁ&tw@ %mog'ﬁl]gf 19979 B&A1 () sl dRteh® 11{ C‘E the relative

n sonme é I ments first (and/of second, third
amourftefin 8 n9fto fathl famylAdd centenhin totat hmdls,l the relativeamaunt of 20:3n9 to

ol 5B S IS iR SR o5 By A G
the relﬁﬂp@é}h&%ﬁto?,zotﬁ9 16k RREhLitf a68REhichOR TG; théTE@éth%Cbmount of 20:3n9
gl ucose tol erance, insulln resistance, atic

to totad faéaftagsi eontendin totddipids; theselative h@pami qf|2é> uﬁAsrtgtal fatty acid

conterg B?Ohgcre ?g' %vg{f]?tsd 3rn§r}8| %dtglgtg gy a01 Scloﬁ onat?le reﬁatlve

amouxdloatb@tms to tdtalSRafis acidlRedicAEinttstal fipids; cthabeﬂatm mlt bf 08t 1n9 to
is diabetes. In some enbodi nents, the diabetic

total fetBneid Femtentdn & As thayrelative iamossheli 22:609 fodotgl fatty acid content in PC;
the relg{l\?ed&rﬁglﬁ{t%?bzdn@ tG ?cﬂ% fﬁ% odl %Ftteﬁt 1nté]§ L A Vlecamoqnt of 22:6n3
conditron 1S inpaired g

cose erance or I1s ins
to total miysacahamtedt lin SO Eheerktatide amolsg oft R2e6rSaopbtel fasty kwamntent in

serum or isolated lipoprotein fr ion. In
total 1@&@*@&5’@%%@9% & io tﬂ@ P 2l et i B e lptive amount
of 18:0%1 ARAIpI & (BBt Efatt REIUDRRNE MROFBIRE ARIMN of 18:2n6 to totlal fatty

| Mmunoassay, enzymatic assay, or nmss spectroscopy.
acid comtemt iedi’ﬁ?oaihlemetatwp atrfoenteff Fozhtoto taebbttyiael ¢dneendiraQEL the relative

a8 o ko RS Bt 412 10t

acid c6htaRah TG; SROFHIAtVRmARELOT 8: 286 RStdtal gatty%lda&&ﬁérﬁsls td¥l lipids; the
or regreSS|on of the diabetic condition. In sone

relativeg mph@fhk&3nﬁ toctotnb fatycsid eantensiin BEiphg redativepmount of 18:3n6 to
total fag‘gs; %Cl c%rhtg 1n %e 104e ra'ms’ok I 8¢ féaisq{to%)ta Pa%tytaﬁﬁf%onlte%t in TG;

Correrat iy theri's

the relpfi@S&neent oIfI18k3n6fto &ﬂmefa@p h¢ig coptensi@\ietal lipidofthé bative amount of
di abeti c condition; 2) neasuring the |level of an

20: 3n%uﬁ0fql &t acid eppiemidp PCa rglsive REeR 2RSS n0dg dptabftty peid
conte he%ﬁﬂ@é Er%F)mWOtf Bt % tB SEGE acillcd eﬁ{ in total lipids. In
eve 6p|n %

or severity O c condition.
some ¢rib&Hnehts, feobdibod ﬁs{hnentqmpﬂlﬂes lrrreasm‘ingahe ﬂ);wel/d)fdesecand third,

fourth BRGPHE. eqRaih R bR RPURE REF eeker THE G g opcally, the

relative @ffHuht SNthe EAAPAIS idql%tmﬁﬁ}ﬁdl@gox{té}ﬁ ih B¥8kpi@bf fhe one or more lipid
met abolite marker in a sanple fromthe subject

classe$ o tlhgmrnglea@l palonlgted as ihermole pehesnt ¢ampasisinn afghe fagty acid in the one
or moreUhﬂlg %faSse\é\'h?r seérrrlle Erlﬁgo&men% thmfevel(n)? oﬁ%g ln%a{r erﬁ r'ak(eelrnalcatlve of

the presence or absence of the diabetic condition. In some embodiments the level(s) of the
marker(s) are indicative of the severity of the diabetic condition. In some embodiments, the
diabetic condition is impaired glucose tolerance, insulin resistance, insulin sensitivity, hepatic

steatosis, non-alcoholic steatohepatitis (NASH), pediatric NASH, obesity, childhood obesity,
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are selected fromthe group consisting of: the
relative anount of 14:0 to total fatty acid content in
waahosti®s4 el ati ve anmount of 14:0 to total fattRpCHUSI0S/002357
content in total lipids; therelative appunt of 16:0 to
metabplig HINAFQIRG PORCY S OYANE Aiseass, ergestatignglchiahefsse I seMmAt of
t [ |
embodficihs; e hbBlic ttidiorP MpERR Blttoss ol inct BFink i legitfunce. In
some érhpidimentshide sahpleiiy bloadpplasmafsetifn, brisolated hmmbtefrafraqtion In

d.content in PC, the.relative anount of 16:1
some GERHITMPRIDL e RERLTEBIFHLTRDE ocke! of HEFFEF STRESes FtHiEa!Graphy.

an imm&nchséh?, hPed Rhdhica8d }’o%hg s%@&k?s%p}} N KGmelddbodiments, the

relative amount of 16:In7 to total fatty acid content
treatment ¢EAhe diabeticedoadition campuists admibGtiation pHa PBARSs- -gfagma agonist, a

acjid cont.ent i ds: the rel ati ve anpunt of
PPARi'ng%ﬂ&?g?rb‘Stt gt Pr?gf)?? ad(?ﬁﬁ BYMent in PC the relative
[0033]‘9111‘135%!1‘1t arthet 8spkct) $hd PivERic prbdideya afetitbddfonideAtifyinp énonitoring a

the relative anount of 18:1n9 to total fatty acid
diabetisnonditionicompoisiag meashidrg thteHevql ef afirsieneiphnlie merkep i gpanple of

a subj%c? %%%rlh gleaitlrs%/ m%%kgl]; ?IFarE ec? g frtoF‘l the %@ s@&?é‘gf 15:0,

COﬂ

16:0, I@lrﬂi |18€E) &ﬁ’ﬂkﬂﬂtl&?anZQS%Q I8J3ﬁ@2128l0 fZ&Ianﬁ 76(]131(1‘5 QOIBTnQDZO 4n3,
| ati ve anpun to tota

20:4n6 Q2 PASoR M. T2ron00 B0 PA T ATHE He) BE6, ECaobrT gFGn?. PCaS,
CEn9 %QA@?’[}F?. g\gbgA gth YA q‘(ﬁ?@tﬁﬁc dﬂ\éf@ a.r{(hg @é{d’ Wherein the

né to’total fatfy aci ontent In
level dfhikee fist alctabeliemanker rsfchﬂl&c@nﬁtldi of 4 dibbétid camtiyloac ilol some

conte pids; the relative a f 18:1 n9
embodigepis e 1%4 P &ﬁéj%‘ TRARUHE MARkGEA the e 8f e BrTabAe
: markepfn 228 xﬁ&aﬁcﬁfté’é 14 88rthY eRBbEANFARL ﬁﬁtﬁr‘sﬂnagboﬁtg €harker is 16:1n7,
relative amount of 22:6n3 to total fatty acid content

18:1n9, min(8S; 11t7r1€18r23168t20\ﬁe2@|309| R0:4f3, 20:486.322:on, BLHA foaMYFA and the

d.c el at anmount 22:6n3 to
tevel Qe iF efepolle o Ebndfs lrr b PR Pisho Rl REREER ve
phospRdtRyTthofhe. 1B nicCerh B diineh! thy fiagtintetsuMielarkeR iSX2: 24616 22:4n6
relative anount of 18:0 in total lipids to total fatty

and thaéqval efothe @mst metafeolite markey ds félﬁrrbwﬂ 06'#16 festapngabqlite pragler in

T )

20:2n6POLBHO, Db: 4116 216, BUFA @d MIURA ancﬂﬁllede\&:(b of '&ﬁtﬁrstrm&ébohte marker
the relative anount of 18:2n6 to total fatty aci

is the teypkafiibe fipst metaboks matkst }womﬂteswr EBS%%@IPBOC? Igents, the first
metabf)lfi)tretn;(arﬁgxJ lgigqu %.31’16} 2bodl 2 .'593, .Zétllﬁg ang i leva of the first

unt of nt to total fatfy ‘acid content
metabbhme makatis ve laval wif theofirst BreBib6liteanarktmin [F¥t fryscmnﬂ dnbodlments

the ﬁriatg{l]%tglg](gg%: gmagfé’%%ﬂ({e 0 ro(;’]‘|2 t@té’r]?iﬁgnfeu nltaqu[E}%g- 830 btogfet r%‘a:lr?cer is the
level o]fghégﬂ@t htdbetiR! mhdkbt ¥ s%ﬁir%o?ng/@hﬁ Nin d0tnd &hBddilmkRisdhe first

he rel ati ve anount of 20:3 to total fatty acid
metabobtnmarken in 1P0, 18:Qeor BAZtangd shealewelmf thyf fisometadolits mayket is the

evel of3he HisP s ket et i Spi SrteR i e fir

metabS BN AGREGE 1 BHAD Br 28 ldeandehd keef ofithé ﬁfst Wf@lfdllﬁ@@arker 1s the level of
measuring the |l evel of a second, third, fourth, fif

the firsimetpbol e yapkes in @P@ Fatty, acid. phorsomg rambadiments hefiFst getabolite

BRHP | e 1dvBEOf L Bldt W i level of
s 20y T Bn b RO R Rl 1 v
the ﬁrﬁth&et@hsrﬂltemaﬂmrm phgxpatidydesthalaminghén sqmphmboélments the subject
is adnﬁ%%{égeld%g grasaut{ozagegg!@ed \Bﬁér(e:l%nt}le i:evnfJ fs thé Iﬁ(r)sr’g n?etaborl]lte marker is
indicative of the efficacy of the therapeutic agent for the treatment of the diabetic condition.
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or nore lipid classes. In sonme enbodi nents, the
| evel (s) of the marker(s) are indicative of the
W(p)rz(msamnm or absence of the diabetic conditionPCT/HSHO8®2357

Ny R e

metabbRte SR4RerSF DRIIE41E6 oS thet éffécﬂbﬂlhetrd:gim@ﬂ gk thé @Bathfent of the diabetic
i mpai red gl ucose tol erance, insulin resistance,

conditjqps Jpispme &mmdiogdiments; th%esﬁpﬁ@ebeéapwr@es REMUENE Sredere of a
seconc‘fttﬁ?& %98@%%&&1# OO eﬁﬁ&ls% efcga Pothe 4}9@@ Ldsisting of
0 y 0 rome, poty

dho esl met abol I ¢ 'syn cystic ovary
PC16:dh3,eu3I8; 1 1%, POeks: 26, ®dalm 18 BiYe PE20:0] RAC30:AR6 dMERd3 mee ICR0:4n3,

poz2 SHE B Phnd SEUEA TG GERE' 8, BEGTRE, LEME' S0,

CE20 ?ﬁs %EJWJF,@ t@%ﬁcﬁ@bu@}sz@ﬁns S@E%z; Sk, 'dm&t@zm 0, 1G22:2n6,

raction. In SOI’TE errbo I rents rreasurerrent of
TG22#ub kREnt) PARA e RARS, Fdr18sked, ENR2rnb oY apky3, la¥18:1n7, LY20:3n6,

Ly 24t s R R LR s Bl P PO G TR 3,

PELCCPGHT I TODNCSPARS | BL34:8HAIBISIEF B tWHRReiR thelle VEARShOMI Becond, third,
agoni st, a PPARs-al pha agonlst and/ or a PPARs-delta

and/orzigorih metalt[od)&smprlqen arstchpiactenistihef a digpetist conditoni hvsame on
S A or.identif or.nonitorin
embodiiilse % e PREHE insreeisivg st BsisTi e 1 B2 Riappres,
prediabbtes tindiinababthhc, BUKE Eerlslivitys RlTabeli®@§yrndrsHb) trinsulinemia,
wherein the first metabolite marker is selected from

hepati¢ figaigsisupusde sieatosindyderlipidaniaispgrehelesierolemyag: Ip some

embocﬁ%l {§7the%€mh sb%%)d %ue%c% %ﬁ@ %%u%hgggezé?ge@g&ﬁgﬂgal fluid.
Relevélc{é tilsﬂ&'s: XE)S\EK&,PaL(JXIi:ﬁﬂ;@ mgﬁﬂkﬁ k’&d_?@yé ledEEVBEculg&'rﬂotlEﬁnBL In some
embo%ﬁ’gnm%lﬁé‘gm‘gﬁ¥?l ek sfabg e R nciodr e AR IaeEPhy.
immufBE! ehAnERRTRCHCEAPHLE Sbciodbgetic condition. 1n

ome "énbodi ments,”’ t he of t first metabolite
[0034hhr domne ¢rsbadimehts\of keadkf oftthe afammmﬂmt:é bmeptseamclk ey othpr aspects

oS, B AT bl ST SR TR Al on
embodim@ne e méRndal is2PpramiSee. I%Q)Iférk%iboagné]rﬁ&he Aanemal is BHodhan. In one

or MJFA and the l'evel of the first netabolite marker
embocllmenh ¢hel subieict isfbeingeeviluatad faebariaitic surgerracdis had bariatric surgery.

in one AR Rk 1F bl BRI BE MR IGs L1e [ vl o

[0035] hiearfotlies taspeet abdk iifhveentian Kets fbﬁusfehﬁ theamethodd ofl the iriviehtibn are
net abolite nmarker in trlacylglgcerol In sone

providsladinsesibodimens. the kiftcompriasioia) e aptikodyrto the fagy geid; and (b)
1nstruéltﬁ)nk/3é" usé 818 (ﬂ% xrﬁ;evé'ﬁ&t 9 ﬁﬁ h&%oﬁ@t %c)%&%cor? body toa

A an rst o I'te mar
second fattylaeid. &v ehe ehbodimehi, itist kltrﬁirﬁhnbomﬁlsma:r (den third antlbody to a third
chol esterol ester. In sone enbodi nents, the first
fatty agidh apolite marker is 18:1n7, 20:3n6, 22:4n6, 22:5n3,

[0036PW}%4e é@%m@@%&h@dhﬁ%&l ofthe H@@mﬁdx{ &t d@&tri%@@ hbrte?n mehﬁsr ofa

evel of the first metabolite marker in LY.
Markugb rgeowmoxﬂhmqa@mg pealfarnattvessgheprsként envientie cnqosnrmsets not only

the enﬁlrse gzrglé;g) ligtecgﬁé %?vhpﬁvgﬁ e?afg{xtnl}??gr% f Ll F}}eg’}%z}gt? %gi\;l ua lly ang all possible

subgrdiiph bf gRMighigloup, Busfls®the rvdg | lgf’ﬁifpteﬁ)serit ae bt ffdlre of the group
members. The present invention also envisages the explicit exclusion of one or more of any

of the group members in the claimed invention.
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nmet abolite marker is 15:0, 18:0, or SAT and the | evel
of the first metabolite marker is the | evel of the

wo poogtiogees abol ite marker in 1,2-diacyl gl yceri deCT/U82008/002357
sonme enbodi nents, the fijirst mst%ﬁﬁlite narker is

18:1n9 or 2BRIEFBESRRIPEIAN Qf THRPRAMINGSt abol i t e

marker is the level of the first netabolite marker in )
[0037F Figuref LIRQC gurvgs forselesied regtplenditere Ahe metapolifg mgﬂsurements used in

these arnéllyggsowgr nrg;fall(s c{plﬁ%r{lg %g'cr &Frée%%gérf, Eo%reﬁfct %@ ﬁngaé&e The

AUC thb&utd dt3he BBt@hoF bdch draptkisrthé frea under the curve and represents the
phosphat i dyl et hanol am ne. I n sone enhodi nents, the
efficacy pfjpsedicting gupassiiaiplranseeAs Herlegsdinm thedypries, aigy lipid

metabélmtgg Weﬂ: lge!ﬁ%r Fx%\ﬂﬁ:ltorgf | Cac%hfc?% tﬁ?ﬁ f’zﬁ agt[lJ og@ﬁl%%urkss(lower

ndi cative o eutl c agent
right).f or the treatnment of the diabetic condition.In sone

10038 g 5 RO fasibn Pislebne of Eose udlsnte B s Wi Alape (Lef

Panel)I Adlif @toh’}‘rﬁnef?fontvblﬁl pist&LE1Rbsd (18 Ht%h@i? NTHLA UM Ras significantly

treat ment of the diabetic condl i on n sone
improestbndéamelrinimg et :frend btefdgludse overrhth $6d 4rbeasiufnstad) glucose

atone. (T8 i g Bien It RBR b RDL 5P B b g TR o) 1
o20: ano. PEsoTED DrecHFoN fe e Sl i A

PCLC, CEn7, CEn9, CE16:|n7, CE18:|n9, CE20:3n9,
0039)0Epane s Bect Ch/FANEm Brovees @:methesfny assessingeambetig condition in a

sobject b ing e Bine G 55N onf S 5ock ot iy it sample from o

subject. YROsodttGe mhod2hehts the bi(é.@x miofesSAEtabolidk m&rkerD@iBselsctddTiréin the

Eroup ERIE A GRID N ARG TEAZE 1. (A HP, AL T00, A3,

CETot%FE@nsicﬂsz %14&’6‘@&/@0@1&'@@%@1@#%1@) MBC K8t PE20:0,

characteristic of di abefic condi’tion. 'I'n sone
PC18:2nfaddGretat: EC, AKHE: (UlT&blé?clr& NI 9,i Il §:2n6s CEL60217sPC16:1n7,

s AT FEEPELRNGE: P RS A ROt oy LR ST c.

PCdmS¥ RIS ANY, POV ELY, ARYIPENSITL. dn sHBB3ibedimiedd, @fd Bethtd $6MmPrises a
steat 0si s, hyperl i pidem a, hyperchol esterolema. In

step ofenreelatingahe Hvalsof thm@es@rﬁp@r@ markeys o Hh the presgrce, apsence, risk of
develo% %i;}gjr%rést%{olﬂn} yerssfag or sg{/%rg(g %k tl‘lsepdsl%?éél’c clg#{%lgigi}.’

sSu S |nc1u

[0040] Inva@iothey assidt, alie mnehmdaﬁbrbums 4 mes}ﬁfala)felm@lng&m 1@sponse of a
measuring the level of the first netabolite narker

subject hayipg|a diabgtie rRrBUCHIA/ reatmaii{gh s gljabetin £opditipR compHsing
measugigg rt}ﬁ?éi?%elstﬁ %ﬁ% % ﬁfb?@%reta[bgg%%a&grssiﬁ g‘asaﬁ&%qiﬁd e osﬁ.ﬁ)ge{ct

t he arorenenti one aspects
followarsgpadrhinistration bbthe tivemaém fo theesubjebf. dotsoins eanboeimeits, shcdne or

human, or donesti c ani nmal n nbqdij. nent
more P aBRRATEYTS o IRk EEmm T BRED SRR T PR e of
14:0 té Bt fATRAd cbﬁkeﬂtﬂﬁ TeHRpel: kéIﬁNe anidifit §£|D4 :0¢4 tdtsl fR®Y BAd content in

eval uated for bariatric sur?ery or had bariatric
total hmdsgéneyelanm ameundrehd 61 htertetal fay agmlb]oentﬁnt iisPGetha gelatlve amount

of 16: ontiola? e ac1cﬁ cc\)l\ﬁexgth}l TIG) IRe reEaQQI% ount ?fgl%t 8 .ol ﬁ%t%; ac1d content

e 1 nvention s for use ods o
in total i8] the Fel&tv& amount of 16:1n7 to total fatty acid content in PC; the relative

amount of 16:1n7 to total fatty acid content in CE; the relative amount of 16:1n7 to total fatty
acid content in TG; the relative amount of 16:1n7 to total fatty acid content in FA; the

relative amount of 16:1n7 to total fatty acid content in total lipids; the relative amount of

18



provi ded. In one enbodinent, the kit conprises (a) an
antibody to the fatty acid; and (b) instructions for
wais@s/1bdsone enbodi ment, the kit further conprPGEES200€)02357

I R R T
contenf i} CEOF% rbBtife Sxﬂ fufl Jf 411936 kdlal LR IEH cWh%ﬁ?maéfﬁ?ﬁf)ﬁs the

or enbodi nents 0 the invention are described hereiln
relative amipeninaf 298316 thbtotel ity emligpneent at P€r thg rrdaqmvm:gn@lint 0f 20:3n9 to

al terpatives, resent inventio ses.
otal 451 e () GRURHF ARSI 20T A0 AE TS gt ontent in TG;
the releWEbeﬁﬁoxﬁft of DE:360 @R tal Takity hdld 3bht¥nARdot] lipiB9 B¢ Rl Rive amount of
subgroups of the main group, but also the main group

20: 3n63t@stem fagtyeacist conteng imPCt the rglabupamentserf 20:3nfdo mtélsfeﬁy acid

conten(t) Fn ﬁgr g‘%gFlah}sﬁ%a%g‘\ﬁi}tS 3%§r33(1)1t330 rtr(gtﬁtla{tg Iactzldec%()ﬁtle}’llts flnq ta?gpl%rs], the

relatlvb fa}h%ﬂhi &M.8BRIN0 tba Rt1d@¥ntdnt THEA DIRO\W NG §180@t]of 22:6n3 to
gure 1. ROC curves for selected netabolites. The

total fafé/t asisbrontentie RSy therrslative amennt of 2rudo spfal fattugcideogtent in CE;
e el SRS LGS VO RSSHL bR or 223

to totagfaatplhcicscdnlt@t af ©al Uipitist tHehreladive maoamd)frlemtesewat fattyleeid content
I cacy of predicti ng}tql ucose in I era '
a

As |s )
in PC; éh%eerlatw.ecﬁmq%Of 1 &0 i fotal Jipags tojtofa aﬁaétas 0@%@@5 tb\%{:eéatwe
amourl ©F 1 82nB rt(')e teﬁtfgﬁyc‘ a&{!l S%{Q?tq ) e fei@ﬁefaﬂﬁ)hﬁgoigi 8"%&‘) total fatty
measur es ovver ri 8 Figure 2. ROCs
acid céirtediic O mheafeleﬂva ausmnl oft 18: 2ncatodetabfatty Geut @nmné) meFA the relative

amout gf 4hi2hB ity Fn e SO GRC R Grind Fealiveriap P E ARG p toal faty
acid c&ﬁém'lﬁ‘ kdigl IW 1 RMivE agioad: of Hﬁmocﬂiﬁl fa9tdidléehfer® in PC; the

fasted ‘gl ucose al one. The é line in the left
relatwpan@Iuni of k&\@@@@oifabfaﬂﬁ'wt@@n@rm@b E; gegpletivormapntgd 18:3n6 to
total fel#)ﬁ' aéchc! F%hgb\tl Gd é e re a 1%?-“ g\lporp Ff?%né 3 13F £ %rgpa%gcf ?onw}l? in total

assessi ng

lipids; Qﬂ@ﬁildti\/@rhmmunﬁoﬁmBﬁ&to toNdttySdcid)cATRENS Ui P@gtﬁehelahee/ &ount of
one or nore netabolite marker. in a sanp

20: 3n65,t§b*]o@(l; fatty agidsenntent i 68 archths relague étﬁgu@rof ,Z}QrSéx6 to total fatty acid
I mar kers are selected fromthe group
"0‘1‘6"'{'2‘%2’?%”.?%‘53 of ACG: 0, PE20:4n6, ACL6:0, ACL4:0,
[0041]FAQR2itidndl, aspédts Of thdGh@nfion A€FrbyidéERatal : LC, AC12: 0,
TGl4: 0, TGlotal:LC, PE16:1n7, PC18:0, L-Carnitine,
PE20: 0, PC18:2n6, DGrTot al : LC AC4: 0, TGL8:1n9, DG18:0,
Definifens: one, CE16:1n7, PCL6:1n7, FA16:1n7, FAL8:|n9,

[00421';3% - ‘gﬁ’%gf "R fh@?u&%i‘r“l 8&%5}%&@'%5’% %hg;g] gaaly digtates

othervdsdre enbodi ments, the nmethod conprises a step of
correlatmgtheleve one or npre narkers

[0043) As ﬁde@?éﬁ@e bodypHBuidc ét?Clp(ﬂ@Lblgfls H%tvlgp’éiﬂ WgﬂUIdS such asvglood
plasm:.p Qgﬁﬁe §$J1984 3?’?&9’3’%‘%& FQBioRNGA0k, FfClyniph, P&rebid€pinal fluid, and

tic con
bile.

[0044] “Lipid class™, as used herein, indicates classes of lipids such as, for example, neutral
lipids, phospholipids, free fatty acids, total fatty acids, triglycerides, cholesterol esters,
phosphatidylcholines, phosphatidylethanolamines, diglycerides, lysophatidylcholines, free
cholesterol, monoacylglyerides, phosphatidylglycerol, phosphatidylinositol,
phosphatidylserine, and sphingomyelin.

[0045] Chemical terms, unless otherwise defined, are used as known in the art.
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[0040] In another aspect, the invention provides a
nmet hod of assessing the response of a subject having a
walc@babdos4 condition to a treatnment for the di aber/U62008/002357

(0046 o8 REdeP o PRL iR s e e B B g onguase
“comprR]rgOVétRErwastanal sold emBBdigdentshde st tRAl if@etinsto? “tHsisting of* and/or

subject In some enbodi nents, the one or nore
“consigtingseentially ok Kerasomprevided.ect ed f r om the group

[0047]}:}2?? esdt}'lerr] g%ﬁtta{)g'l?teg E(lr?)alne\f% jotha e ! vte grgr‘r‘gogl vél?taggf:ci(?ted” or

p051tfiv@1ytda>h&latécﬁ’t»t'iyh acosditiombedisonder ineluﬂb thdspintieabolifs whose levels or
rel ative ampunt of 16:0 to total fatty acid content in
concerpration genesdl it mgrsasgpyith thegdisorderyelasive & amaéf«‘wr%lcspalects ora
normaf&ﬁtl%mreﬂe ngeo(?"nl%/ltg%%olflt;& ?E())ljt %ﬁermﬂgﬁkeﬁﬁ F}ﬁéa@ Fugzl gltg étf'ueﬂl associated”
or nega‘rmm caafeldtéd’l with b@ohditiah of dtsb;deagertbra:lbnmelutde ItlrosE’Gletabolltes

the rel ative anount of 161 7to fatt
whose Jgal&fft CqFETEBtonh deqress g disomler sftatvprprng! Soptrg) sublects

orancfrﬂfafé’onﬂﬁil‘f’et@&ﬁ&@m in TG the rel ative amount of
16:1n7 to total fatty acid content in FA; the relative

[0048]aApaint whbére hSpdctsortembiagliments af thy: ingdndiop @ng dastribad hepeialin terms

of a Mapfish Bipipaotis Spp Tt HBAYGR BB gPveqon Sifghprgsses not
only tHeoén%lre g bYisRdiad aGRHY1E Yut bathGRemb&rofTted gloul endBFAUANy &d all
to total fatty acid content in fotal |ipids;
posmbtermlbgmum o theanain groupt bpalsntemein group absent png e gore of the
group ?nontbeepsf,jl CT }g g%e { nﬁleﬁt%r?é g%\ﬁgﬁ%%%] }}e efxgﬁcc}lt g{]c%tlstl&? I)Pct)ri%l or more

of anymt}%@'ohprﬁe@ih&ks inaht¢ ylagfiedingemicant in TG the relative
armunt of 20:3n9 to total fatty acid content in total
pids; the relative anpunt of 20:3n6 to total fatty

Quanﬂtﬁtwe&-ﬁf'&we Marpers for Diabetig Corditiopsint of 20:3n6 to

tal fatty,acid ont i ve anou
100491 Jime’ FhSoene G MyeRlioh Proires s hoq B abSosfiadthodti
conditidhe Ih 8k leMBoaimeni, tIaf ast&sthenofitRe HRbalic Eaiditorfcdntbrises
content in FA; the relative anount of 22:6n3 to total

diagnasing: glassifying idenéifiting.rmergtoringe determiningehe filselfroog fof risk of

oI B I s o
regres$ibe of thealiabeeic 36mditibn.0In shmSerBbddimientsathe idédbetic asidition is a

content in total lipids; the relatjve anmount of 18:0
prediapejic eonditiona lp jome FEbedRa, thedipksticioeadition dt insulinyFsistance. In

some @fibddinnisiiné Qiabbat bitidtior 8 ihighitt bBEIt (FthoE AR “impaired
glucose evlemnte’i is uREd 1n’td1ehangéahly hereanwitht’ ghﬁoSbanQ)ﬂﬁiaIlaB ’}) olnasome
att ci,d,conten relatjive a
embodiggenhE HRapE RO LR is mpa LG Bl se AT Sivbe Pibaginyeats, the
dlabetf%rﬂéﬁﬂfnoﬁfis pr3daBbies.0 1h Qbk eldbnded, theCRb @R cohitibfFis a form of
he rel ative amount of 18:2n6 to total fatty acid
dlabet@Sontent intotal lipids; the relative amount of 18:3n6

[0050];]?1 srf%egelr%lg%%m%{lg d € Cvt%n{lgﬁ] groaldepg sti %? ?nerﬁl?oéttha%{ RaftBe ngd to

diagndse,| Adssife, amdrstorifor i;8t1éiﬂ§witﬁ digbetit cérﬂiltlynsaﬁhdiemﬁhé edMdition is
in TG the relative ampunt of 18;3n6 to total fatty

selecteglfrem taggranp consistipe-af: 411%%% IyRefredinbgtas, insulin Aesisiancss impaired
glucosg Qorefficd ?mggtréﬁ %ag@ﬁoé %’ uf a x%gﬁi)@t@g al?o(l:xceshfhﬁro'h?é ﬂ&ba\ﬁ%

nmount G att aC| cont
steatosis) dnsuhie semditatiiy hypﬂfmlsnhnmmaz&panfs steatobiof mhsdlcast'egtoas i d

hyperlipidemia, hypercholesterolemia. In some embodiments, the invention provides testing
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content in total lipids. [0041] Additional aspects of
the invention are provided herein. Definitions [0042]
woO 20og/1b@sd and "t he" include plural referencesPCnUsnSs/002357
h ontext clearly digctates ofherw.se. [.0043] us.ed
methofjs i 7 geitig 17 Fiogost i BlS et PR selipts oy He
conditfdnl ivthereinl e adRIoRGs selgdtedfBm the ktotlp dofsib@igest: oral glucose
) |'i poprotein fractions, saliva, urine, |ynph, )
intolerargee Byl resitance uingulingseasibivits, hepativsipatosis, iy pe 2 Higbetes, and
. erel gl . of | i.nj C
gestacBi ST IR ne LRt BARER R it B RerfiCediG ot can
be used¢d dingndsef albssiyt and/acindsitortpatighty odth digtseticebadi€ishewiibrein the
.esters, phosphati dyl chaolines, . .
cond1tm@d§ ﬁfgégﬁ@weemppdﬁép%ﬁrdgg}hndie@p%@r ilgesgme further embodiments, the

inventk%ﬁ%ggisfﬂg f%tléﬁlxggfshtaﬁg hhgts %ﬁglt)uf%}i g? El/fglglﬁéﬁe,, classify, and/or monitor
patienphaigiptiabétitydond omint ethergih deploatlitioylis saléate] framdhe group consisting

sphi nyelin. [0045] em cal. , un] ess. qf herw se
of: nogRAFRBRC Sieplo GRS AN ASTORRS iftie AEASTY; ofeBtepil fhogdobesty.
metabdRI§mALARL ahh%blye@afce&%&yame! nents are described
heréin w th the’l anguage "conprising," otherw se

[0051aPibetgs asd Esbalatedreomertdditics ansbebniditione areslargely due to changes in the

"consi.st.ing.of. and/ or "cqnsi sSti essenti al | f are .. ...
metabgF 4R 3| bR Bt imfionam ne SREbF el PCoHe gt pfiinc ivid
metab@lite®n B MRGESESIe] 4t Hithothe diabesi tondfioh. associ at ed” or

"ﬁgSl tively correlated” wth a condition or disorder
[0052] Incjomteaspeis dherispvaniinn proyideh sstabolg sjaskegs for oral glucose

. o ot o i . : )
oGRS AR SRR AL Kok RS LR Aot o b e
diabetﬁf]sﬁdtésjdLiﬁ ef &, Gloheku MHHgb Mddt 4 2(3d0-59t 607 tmpaikdrall glucose
that are "negatively associated" or "negatively .. )
tolerang s beargponid # beingmareaiT eimoaraleahalic ?ﬁ@ﬂé‘f"é Hjsgase in obese

childrécrflgéaﬂgﬁo EPAS &Tef. @90 NuiS eMmess %}’)947)? alRd of steatoheptatitis and

ohcentrati dns decrease with the disofder relative to
fibrosisdn patientowith abn-wldoheli¢ fattyrlivar diseasal(Hedrelansl et akf 8candck.

[ 0048] j r ects _.or .epbodi hents of th
Gastuderigin #5087 CASPY B e PEPTH ERet HETRe SRR QT fo
detect@nVfReQhtiGal 8labSeO HR A8 BlendbpSidiqiayisa ctlal &) RIIBS EAlocrinol.
I nvention enconpasses not only the entire group |isted

Metaba 2087 Wes!18, [Epul akeadrof peintir Inddditien, grabgpcpsriinidlerangd gnd insulin

sensiti?/ﬂg hﬁ%ﬁ% lﬁéjegfl%g(li gcbééll??{'sglu g)c'voa?;’ ﬁ%?%oogl? i( ertcg (Efltgad.p %ﬁllth ﬁld%grinol.
(Oxf), PBOR Ao 22T[Rpub aBERIGT priipnt i on al so envi sages the

explicit exclusion of one or nore of any of the %roup
[0053himssaresenbpdiments) thie mragkern ob Hiei1ayention ar Ysed @f g substitute for an

isti ! \ARGH | Hlotth NP e1LORE Wvel By oral
exmm?t)}t %r%qxgﬁ%g)dél\@n% Et% soﬁaﬁt‘eﬁre: clg}ﬁ(@gﬁt Féé%'qggr}o [ ées 2 hethod of ora

glucosegslemice esa(QGADPt iln other embodiments, the markers of the invention are used
in a test to identify or select a subject for further testing for the diabetic condition via another

method including, but not limited to fasting blood glucose level or OGTT.

Mole Percentage Fatty Acid Compositions as Surrogates for Diabetic Conditions

[0054] A lipid metabolite that is a relative proportion of a triglyceride (or any other lipid
class) can be measured in a body fluid, such as serum or plasma, as a quantitative measure of
the relative proportion of that lipid metabolite in hepatic triglycerides (or other lipid class). If

this relative proportion of lipid metabolite (or a collection of lipid metabolites) correlates
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condition. In sone enbodi nents, the assessnment of the
di abetic condition conprises diagnosing, classifying,
WO d@atiodogd ng, noni toring, deternining the I [ keP¢TYUm081602357

k of developing, determning the d or

with 1%%\3@#?%1%}7110651&%&518?5 %(%%%‘éag’utllt?é“’?ﬁgﬂﬁgaéan IBSﬁ‘ ipgsigjpnce. Thus, the
' lipfd &

mole (RS R AHIKDR (FLORR LA EPAPALIY bR HTihay b ussd asa
quantitadive istirogate far s resiitankienent s, t he di abetic condition

i nsulin.resi e. In sonme.enbo ne ts, .t )
100551 ytisrab it RSARTE peieuBEt SPOEGIETY Briabaliamay fhused in
the métB6d¥ of tRORVERELO IH6MELerhBOBRRAGE MOl Sped&ifthges of two or more lipid

i nterchangeably herein wth glucose i ntolerance."'

)
metabgbmn@mmsndamtbe meftleodgicd et ingerttone fariesampls, 2 6eb0 15 20,
I, N | ucose. I n sone enbodi nents, the diabetic
Ornmrg' ?P%%%’r predlabetes In sone enbodlnents t he
[0056 HA@bsting t6 @iprescdn irvendlor afmen@ﬁqa@mlgahesffedt@%a&rea By two or

sone enbodi nents, the invention grOV|des testing
more kipid mesiaboliiess opesAnsithge evplyase tesdiesisef thase digid lyetahw@%r
t
indivifBitylfloblat U Hcp et or oS0 RbidImBAOAIES, 312, IR hrole
mathefliadibatfesnulay pemaddels ab@iaﬁﬁfy theefifettrofreash Hpidmmeabolite. A formula

red gI cose tol eranc inpaired fastin | ucose
contalawgdﬁ%k?é@w ORePLBEFS leplg abstHEes a%evaa?*?les el angmathematical
formuld" folder ei’@aﬂ%‘nt bﬁ’éxtp)’essﬁ}‘&@lrabﬁ%h'b@%@ éh mB@RAGIE or statistical

st eat 03i nmuscl e steatosis, hyperlipidem a,
principlgper mhthods tgng thersadues lof oo aemerbipid megiatwlitestas Varlables

0057 G ST o b B R S e AT By P et o
two ox%a&eltpl@ nfe@dbdlitds Qvich MEgdce tm;f)&jh@uﬁg e dibicicon&i@ibe of 8dubject.
0

fromthe group consisting oral gl ucose
For exiappds, oretiedds sutthaumphivadsicanalkysis of varsmcs%nmgléwgn@fpwgrysmon
multlpgee ae%teeisglon cﬁrﬁ 4 Bﬁeed’ tgf%% }eréegrte%k?%{ﬁﬁl epsI %Eglﬁ%eéeﬁ%ﬁae%q @arlables and
indepdr@ght VagiabRb NO@stetiA@tincladin ®otislgerat ¢hichl agd Aschierarchical methods,
classify, and/or nmonitor patients with diabetic
as weld anaenmesHs Dimergpnal Sealirgras e ysad todeferning pysesiations among
variabl Al SHARE Shfect BRHLOVAERISL ance. In some furt her
enb nventi on prOV|des testing net hods
[0058] hﬁztddu:tmn lpencupkcbommomhmtgmass;s is h asminfon, waynaf reduciog thtealimension
ofﬁu@ atients with diabetic conditions wherein the

BhaP FNDT Useddp SRRt ARG HATARESGPWTRNED FIEYLYTF 9§ 2 gipta set
PrmmBl‘éréoﬁ{p%ﬁaﬁL hﬁly%%@&@ﬁ%@h 'abbl%aﬁb’ﬁssw muRpH ﬁﬁésﬁomlcluster
obesity, chil dhood obesity, metabolic syndrone,
analysimo Fy@ysanaiym/awedjtosdaas@be @eoe&qnamabjep@mstmung ilsdden variables

from thE ofyeTfeCBRRRE HoclckBnBTts S He' o igRl SnycRlSiol of Btnciple

comp&@ﬁﬁa&ﬂﬁ@%&%ﬁxﬁﬂile Bébbiidht ahal 4T Lsrussd af pap@eict eStimation
id nmetabolites in body fluids correlate with the

along mltgtﬁb@ mexgpidilikelbirpod mebog. Husthsapereasipwls hypothssis such as equality
| ucose

of el TRERRE bEMCBUh LSRR S LB ET ot Mt o

[0059]c Bsénengnigidimesica mmMMammghmemr atbrahipid metabelitesas variables is

(Lip et al., Tohoku J 212: 349-57 (2007
establllsm!jialp)f %ngﬁeigp'esg{c])g@gglgses e.g., mu'YEple linear regressions. xgrcr)lp?e)s of

formulas developed include, without any limitation, the following:

Formula I: k + k| (FA)) + ka(FA;) + k3(FA3)

Formula II: k - kj(FA) + ka(FA3) + k3(FA3)
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tol erance has been reported as being a predictor of
non-al coholic fatty liver disease in obese children
wQ@ Sastiaqoso et al., Eur. J . Cin. Nutr., 61:87FcBBS2008/002357

romm 2P} T KERRDIERAERGE £ L2, a0, TLbropts i
Fomuam'ﬁg ?(7&‘%258‘5 (EA2 %496@)3 of Ggf;{og{]bgggle tol erance

%d& for detection of gestational diabetes

Fonmﬁéy KI Bbén ﬁ@ﬁ@}féd @edpolla et al., J . din.
Endocrinol. Metab., 2007 Dec 18 [ Epub ahead of

Formybs Mtk ¥+ ki(FAdd8iFAorr ksdF A1) gl ucose i ntol erance and
insulin sensitivity have been linked to Pol ycystic

Formulby &y kSyniAone Koived)e keFAa) ., Cin Endocrinol. (Oxf),
2007 Nov 22 [Epub ahead of print]). [0053] In sone

Formu#aWeli keRi(FA,} hie(Paykds&EAH the invention are used as
a substitute for an existing test used to assess a

[0060]3ITthﬁtrirmlasan@i tseame (o ngpre fipst metgbdlitepas 'galriablﬁs,eswce‘aeﬂ 2,3,4,5,

ol.erance tes

10, 1580, AL PRIECRER o oS NS OF rah Bt ias e 1E sfeplished by

using @sét%?ﬁaia%ﬂtéiﬁéﬂ frbdh Klownelistdic 2 oR8BbAE Ushally THNEWRSS of lipid
testing for the diabetic condition via another netho

metabpliteh ustidnig these tfomaitlay ¢am heetithenthe develsag aimopoigh arcdwages of levels
OveraIe\r/iel ?g QGIT. Ml e Percentage Fatty Acid Conpositions

as gﬁP gates for Diabetic Conditions [0054] A lipid
[0061BEediaIngtte thdtiaventfond nfatentdti¢ fomiwipoestattishaf us&lng lipid metabolites
triglycerlde (or any other |lipid class). can
can berjisgé i either dualitBtvs}y pr grantitaiive %F§°5§éli‘ Bertlcpﬂoaéwan 04 ¢ subject

t I r :

over i BERE UA' FY PR o Tofihyla ARy B AL bt Rl ARG BtbIRLs s
variablésiren bk upeditoalisty calthilatehths diabbtad comhtmmcpfcr dubfmat.df addition, the

pid metabolite. (or a collectio f
net valysRo58dPTD S FORGINIRG SRCRTINEH 1L Fierbolies Bt gmpgrpd to the

standaP®VHEE ofSuch ngﬁﬁ‘l'a'cBﬂEép\bﬁdﬁ'értB QWRIR O tordiBoh PRtrhE.g. progression
resi stance. Thus, the nole percentage of a particular
or regfeagioy ofig ddibwl¢ mrmhtapqo and theuksults|of pucdl mnamlsmyarbbe ussddo

. . uantitative surr ate f ins resi st
projecf igBeft FRUIAE deVERTRER CPer A Hor e per QB Fiyh g oy of 2
formufl SHRM18r ol d?ivel tHiR trRahsd &F tHB)étah@arblSvﬁﬂleldf shéieformutaast i9hssigned

the invention. In other enbodinents, nole percentages
to or agfociajgd with ramr@gnes;spﬁruofrpedlab@m qoaditipayis hkelyde exp%lewpea

h ..
progre'%g’gn gggr a errmr ! {Hee %‘(ijrlrlﬁgl‘l {ubfe?é [ug%%éj:t (1:%60(?‘ &Sfﬁgﬁﬁlg similar
to or Wikten [tHiexaagd of the stahdad,vaes ﬂf suchl fgsrhulg thdés akfgmed %o or associated
rendered by two or nore |lipid netabolites, one. can
with agegTREOb s Ikgli © RREQIF acE&eston plber rira%r«‘fac FrRditiRs Y& period
of timéNdi vidual Iy or obtain the net effect of these Iipid
nmetabolites, e.g., by using various nmathematica
formulas or nodels to quantify the effect of each
Additidnal Quastititole SwrogateofanDiabetienCanditiop t he | evel s of
one or nore lipid netabolites as variables includes

(0062 Mipdetstod dipid metbokitss ather thapuerle perseriags @ﬁy bgused as surrogate
marke?%%% g%i?db%ﬁ S'ﬁcﬁﬁl)ﬁ SFI%? gx%l@@e%ﬁlgqg{ SR tcﬁnapfno arkers €8

principles or nmet S usi ng
eicosa@ids.or nore |Ip|d net abol ites as vari abl es.
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[0057] In general, any suitable mathematic anal yses
can be used to analyze the net effect of two or nore
wo 2sdoduet abol ites with respect to projecting PEEUS2008/002357

Lipid %%ﬂggfé %ﬁﬁﬁ{i %i#dﬁpg?@f&ﬂgarﬂres %¥ Dlacl)eti%)@ormil? ondTEt hods

varl

(ooesnwsfc? If&@(;cﬁmgﬁtgr&ﬁgir%ore?@a& it agorn%gzu% L@ fggfnatbaﬁte markers

etermne relatio | ps between depen
for asseemmga&ﬂabet;c aonditiond e freswhendbthenembddimsntsGha steeabohigy markers used

bot h hi erarchical, and nonhi erarchi cal
COmPT%&?gnglgé’éetWéme %T?GIHHE’PN ROMARERSi onal Scal i ng can

e
084 SRS ATSATSAE 1408 RS M B

lipid cpass.rloiopk embodipmamerthe Hpwal qh'sﬂs gs mecaadc@mlme grayp opnsisting of neutral

AT NI R T TN RN

phospB&tidyldRolings, %&pl%ﬁﬁﬁﬁﬁiﬁ@tﬁad@é&nf@l@s U Bfe bMbsdigtent, the lipid class is
appllcatlons as nmultiple regression and cluster

free fagtiiarigsi ln. onegmbodimaent] Ysilipid elassge @tal&a@b%ds e opgembodiment, the
lipid cgovﬁsrtlnggl%gngé/s o&%t Jr#_jlg Cdt anta{'Hqu)%] cla¥ik'c Stgrofl %Q?st g‘l one

vari nal'ysi s may e cons
embodifhefits tH 15110 01a6$ 1smhb§}§1‘iaﬂﬂﬁlcﬁah‘mz@ﬂmrﬁne&ﬂﬂio}dﬁhﬁlt t‘hh ﬁp&i class is

gglnCIp|e conponent anaw£3|s is used as parane
phospajidyiathanglamingn én an¢ empediment tha i inedabobisold Sﬁlémeérom the

fatty a'gfﬂ"stso&‘\gﬁgi% PablE U?h@mlggfgﬁt inSotH %aﬁ%oxf‘gotﬁ? Iafnto}.’mto f th¥# than

nmeans can ted using Ing's
one ligd naatadlisd, atdlsdsi L 3, f0HT9] 15 r?.Oo oemerdblield metdboligest brond a

ont ai ni ng one_ or, nore |i tabolites svarla
embodigiept PP PT BREGIBY m@?%lt?ﬁad%gﬁﬁ Drremeyeddn Célegemhboﬁlmem
three M(‘Sﬂem ‘i"dhﬂe&%@ﬁteﬁ %T%é'l%@me@iﬁ‘éﬂ" es of fornulas

devel oped include, wthout any limtation, the _
[0065} bi d>rmmrmigpduﬁomtmhedlnld mekabelitei i Ep.sl)lvelly korrelaey MW%@EA@)C

ondlt}qnl ?URne erm)((t'h_lReﬁlt ’tl'SeI 11}5% %‘%‘2 ilteklé (nﬁ%aé veéro olxiﬁll:ag cﬁjynglglqlbetlc

condltk‘on( Ef\bne embadilnéry), tire 136 hfddabolies 1H1ﬂﬁs'asMed Ks a rddativetinmlount within
k2(FA2) + k3(FA3) Fornmula VI: k + ki (FA,) - k2(

that parB¢wapigelasti|la opg pmbrdimaat, (thmhylqu'(tgqui;&g)s meq@g(eplA%;P blood-

based E&ﬁyfm}u% suclh as blfood Ai’n)a senh%({ﬁégogrotéfl(fgf‘ﬁa?i 0060] The

nor e’ es as

Table 1V§5dd@psleﬁl§pzdwﬁzbol@§vlﬂrker20f Déwetft Comiitioh0, 15, 20, or nore
lipid nmetabolites. The constants of these fornulas can

CE14fe ediAdBDI shE8&1H9 usi nBEH-Get 62@26a obt ai ned from
CE16/0NOWEd5aRet pe16.endi t ihPE§00 Usuabbysdghe Ibevel tshof Itihpi d
ce20le, ard1BD"a BRFEOpoi n Poi® MHandBRT Tevel s over a
CE16peri da\18fin® | RE15.p0061] PR Sdi mG22.2n& he i nventi on,
CE18W‘R‘7h$m§'1ﬁ7fﬁbw|1@ﬁ espaiy.dshedcusing |ipid

CE18n1n?19a F(/)\18.2n6 PC18.1n9 PE20.0 CETotal.LC

CE18.2n6 FA20.4n6 PC18.2n6 PE20.1n9 TGTotal.LC

CE18.3n6 FA22.2n6 PC18.3n6 PE20:3n9 DGTotal.LC

CE22:2n6 FA22.4n6 PC18.3n3 PE20:3n6 FSTotal.LC

CE20.3n9 FA20.5n3 PC20.1n9 PE20.4n6 AC6:0

CE22.5n6 FA22.6n3 PC20:3n9 PE20.5n3 AC16:0

DG16:0  FA24.1n9 PC20:4n3 PEdm16.0 AC14:0

DG18.0  LY18.0 PC20.2n6 PEdm18.0 ACS8:0

DG18.2n6 LY16.1n7 PC20.4n6 TG14.0 AC10:0

DG18.3n6 LY18:1n7 PC22.4n6 TG14.1n5 AC3:.0
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can be used to either qualitatively or quantitatively
assess the diabetic condition of a subject over a
w@eoosaakosf tine. For exanple, a fornula havi ngpONESINS/002357

DG2ofP! € il MBEaPRL] tesrars yar i gglgs can be used to

rect gscalcu he di abetic condition of a

DG203Bj 420309 BEeMi®-Bn, THL-Mhet VHRUEINGf a fornul a
DG2030t AiYR8.DEp OREd™N8.oor eTGig)int nRtabol ites can be

06221n§p(i‘_§(‘36’%gé’nl=>5§m?§ A da‘[)é’ g/glue of such fornula

respo 18T ondi ti on pattern, e.g.
FA14.8r ogﬂ-é‘@%ﬁfaﬁ] Bﬁdmé@ife'/ss]'@‘rﬁ t® a di abetic condition, and

Fa1sbhe nesakis pE1sStCh cofigfgsson can be used to project
di abetic condition devel opnment. Specifically, a

subj ect having a net value of a forrmula simlar to or

[0066]"‘1nt J&'n[b o diRBAS, AL nidieeresh qaNdaE ala\s@dléi@orfaﬁu&fegfbowﬁy be or

I's assi gned to or asSociated with a progressi on
more, two ar iogeh giree oo, fourroringork, fived gr mereesmpx pemoee markers selected

from o BB RED e CeP bk AGTTa LIRS AR AP kP,

AC10%, Al3ro, td‘EETdté’!FI_(E Af12: beT@'lM@dﬂTGd"omm@?E% ISNCPCIS 0, L-
formula that is assi gned to or associ ated with a

Camltﬂ@g?@%@poﬁcl &2n6, LGVotabLex A G Lel 8a1 1% BES0. ¢ rE Ik 2n6,
CE16.1E r{c%nﬂf‘)egﬁgsﬁ%‘}%f ﬂﬁ%%&o% 8915 rg; c‘bél'lieo CETotal:LC,

ntitative rroa etic

TG16 ¢ﬁVLCF ST(ﬂzil [OME2dmMNBES: $nRPC 1I8plr£9 Biﬁﬁ BED6 01 &ss@hdembodiments,
| e percentage may be used as surrogate markers
the marr’s*rr(sa f‘er the diabetie emuiiltﬂqrtm COPTISE RBFPT BIOER VP KB mqr%tthréﬁ or more,

e of L DL AR S o ShSEBRAPIA by cpging o

AC6:0CBRAD HUN6NAC] @053p1nm Faze : 2m6h A8 AGL0:@neCo, @ETetal:LC,

acr2ly, B TESRLALES AL HSECaE PR b o e,

DGTom@d'A@f‘ESTGIQ%WQPQb' CE18BhERFS16/8EM Peq@pIiyse both
i pi d netabolites ‘and additional biomarkers. [0064] In

FA16: dméFéd”Bd@iPnHﬁZO 414, MQQOrﬁetﬁaﬁﬁllﬂtOeQEiTm}ﬂm@e T4 libaknt’y FREp@l:LC,
it hi .
rcan B4Rt WP e P S MRy
compr?s@ﬁﬁb oF hﬂﬂge szvtomf bh?drfé' tﬂdeﬂir (ii‘iore ﬂ’ﬁﬁﬁ&hﬁbtepﬁdg or ML or six or more
a acids, total fa aci d eri des
merketsipsl btHdTa thsiTewe copRBIR G T AP AC14:0,
FA22: ?H@%’@é‘b' Al Ao, @'I’:I?f&al ﬂ@ 8 jew: YrheqEG GTold] 8.C. PEL6:In7,

Tass ' Is’tree’fa n’ one enbo
PC18: OhIe (airgitifle, #E290, IPE 18R] Dtﬂltdta/l [C,1 AS4:0] TGO8An9, DG18:0, and
enbodi ment, the lipid class is triglycerides. I'n one
CE18:¢W%0di nent, the I i pid class is chol esterol esters. In

[0067 osgr!;g;(?ﬁﬁ o CEnt the n{a'rlpér %%ﬁﬁé dlaBetic conditions do_not comprise a

i nes. ne enbodi nent, the lipid
fatty acﬂda)mhmshqollwd phm oﬂg}doéd:sltmnkﬂsmrs nhssomenemlvmhmmne,chhﬁmarker(s) for

.d t | ect ed. he fatt
the s porlopRglogne] COTRESS PGy IRJBI Bhose e N gt e
embocﬁﬂi@g@t tg@fmzﬁ‘]?e”r%%tfm% an®etid @érﬂilﬁ@f(?@ ndt @nclSdChhedst rore of the

O, or nore lipid netabolites. In one

followésteaikersn tCE 1448 GF 1arbe-d; indCH1$mBndbol i tes in Table 1
[0068]a1rn Someenth ed‘ijments xggr%el%g‘)bpo%lt%p); associated with the diabetic condition(s)

include one or more, two or more, three or more, four or more, five or more, or six or more
markers selected from the group consisting of AC6:0, PE20:4n6, AC16:0, AC14:0,
FA22:2n6, AC8:0, AC10:0, AC3:0, CETotal:LC, AC12:0, TGTotal:LC, PC18:0, L-Camitine,
PE20:0, DGTotal:LC, AC4:0, TG18:1n9, PE20:4n6, PC20:4n6, CE14:0, CETotal:LC,
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three or nore lipid netabolites in Table 1 are
nmeasured. [0065] In one enbodinent, the lipid
woredtahodost e i s positively correlated with a di BUBUS908/002357

it I n.one enb th id netabolite is .
FSTorfid e ingafG e Sira SOV PG D GE DR E E S it the
dlabetféi&ﬁaﬂu@ﬁ(&s that BR theéRLLEIRE AP Hdhfn tS10ABRRRIMSRy RErritines. In some

relative anmount within that particular lipid class. In

embocbmentenﬂbg mairleerr(S) ppma%lly passﬂ)crmdamsh theedlal@twetagduﬁled(SD thayare
sed i
measusd ROV rROre: b PomBH Rl 0" r8Raral Pl ffhore. or six
or mo%ﬁzﬁh@ﬂs%él@c%lﬂbﬂ[ theQdro) @;bﬁtstlﬁ GQMDGKO QXC@(MAQLFAJ@C@ 0,
PC14.0 PE16.0 TG20.2n6 CE16.0 FA16.1n7 PCL6. 1n7 PE20.0
AC10:f@nd ARR2: @E@dllghqlﬂf@e@flﬁ(ﬁ@OOAﬁéﬁ@; A4 P52 8R0AC10:0 and/or

AT 41T 8 RO R
embodiatBts 1th® nRER&H( ) pohifiotislasdoCiatddIRitR e daRBicAobdifichE) Rrabare

PE20. 1n9 TGTot al CE18. 3n6 FA22.2n6 PCl8.3n6
measuwnwye@(%%&cﬁé abior ALd0®A22 4n6 PC18. 3n3

v B oSO P8 40, g oo

includé\Gihé oOmMbfe] GO oF Aidde, tin@e I@Cﬁﬁ)reﬂ, H@urREdNdre, ﬁ)veﬁﬁilmoﬁ 613618 oPmore

LY18. 0 .PC20.2n6 PEdmML8.0 ACS: 6 L

marke[ S IFTRIdTORADE OO BELS 16 A TP EAB L7 BEAyFg18:2n6,

DGlsTﬁhﬁ dmfs: é‘r@dﬁ?@ﬁwc@(éanénﬁcf’@?& P TGO FA 16042 PA18:1n9,
DG20. 3n6 LYZ20. 3n9 P&dnil6. 0 T&0.0 L-Carnitine D30, 3n9

TG16: um&nmmilré@u nihgome kB dAmantache man@z@) ne@utivelyrssepdated with the
e S R B Bk R0 Pt o or e, o

or mo0fi®e 6NMRGEY, OB Bikor ridte niEkdee §£(16<)ted ﬁbmtthe gfbuph@hbisting of TG14:0,
condltlon( ) _conprise one or two or nore, three

FA16:0n7.dfk 8: lrf%@rElérln%’oPGMflp%en@PCﬁ%r1@9 érlogiex velpe gh L ©14:0,

T T A

pronov¥cad diabeid statel orhﬂi;rea’b@d 2isk, Inféalde émbddahen] the Grarker(s) negatively
PE16: 1 n7, PC18:0, |.Car |ne

I
associated with the diabetic condltlon(g) that aré measured comprise TG14:0, FA16:1n7,
and/or PC18:1n9.

[0070] In some embodiments, the marker(s) for glucose intolerance (i.e., impaired glucose

tolerance) comprise one or more, two or more, three or more, four or more, five or more, or
six or more markers selected from the group consisting of AC6:0, PE20:4n6, AC16:0,
AC14:0, FA22:2n6, AC8:0, AC10:0, AC3:0, CETotal:LC, AC12:0, TG14:0, TGTotal:LC,
PE16:1n7, PC18:0, L-Carnitine, PE20:0, PC18:2n6, DGTotal:LC, AC4:0, TG18:1n9,
DG18:0, CE18:2n6, CE16:1n7, PC16:1n7, FA16:1n7,FA18:1n9, PE20:4n6, PC20:4n6,
CE14:0, CETotal:LC, TG16:1n7, FSTotal:LC, PCdm, and PE16:0. In some embodiments,
the marker(s) for glucose intolerance comprise one or more, two or more, three or more, four
or more, five or more, or six or more markers selected from the group consisting of AC6:0,
PE20:4n6, AC16:0, AC14:0, FA22:2n6, AC8:0, AC10:0, AC3:0, CETotal:LC, AC12:0,
TG14:0, TGTotal:LC, PE16:1n7, PC18:0, L-Carnitine, PE20:0, PC18:2n6, DGTotal:LC,
AC4:0, TG18:1n9, DG18:0, and CE18:2n6.

[0071] In some embodiments, the marker(s) positively associated with oral glucose

intolerance and/or glucose AUC include one or more, two or more, three or more, four or
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PE20: 0, PC18:2n6, DGrlotal :LC, AC4:0, TG18:1n9, DGL18:0,
CE18: 2n6, CE16:1n7, PCl6:1n7, FA16:1n7, FA18:1|n9,
wWE@EERS146084 PC20: 4n6, CE14: 0, CETotal : LC, TGl6: P¢1177U82008/002357

ESTotal : LC, PCdm CE18;1n9,. PC %%OI n and PEl %
more, §XEOT BIOFG OF SEXRTNOTEmaarkers ﬁ%‘?%tgé' r%émtn %&éltspeg of AC6:0,
PE20: @9@%@1@@ (£¢14£0MPALSOnENLCED, ARY16:0, WEB-OTCERSRILENAES2:0,

nore, four of nore, five or nmoré, or SixX or nore

TGTokaICePleé)I Ee@aadltmeoh’mme I@Ga‘o];alé@wﬁ(“s‘tﬁ) NG bY: 1P E20:4n6,

N = QTR VI e ol
markeg@}ﬁosllt%,ly E&é@la@d withCeany lhbéb%,mﬂaﬁg&cg anffet Iu%fiﬁa AUC that are

C4:0, TG18:Tn9, DGI8:0, CE18:
measug@lBe laH medm@m@o lowe; chlamwlqammmss In rsgme PE@QdeﬁGltS the marker(s)

poanS%ﬁ%so%lﬁtgd %borgl glfl:g)rsetn?tol G&rrg)ﬁ Sucb ngr?;H t%&t arf h}easured

includé @he bhR108d, 86 bF 1086 NBliet i0® ﬂ(o‘fsé fsﬁafmrm@re ﬁﬂeoﬂhoﬂip bﬁsxx or more
two or nore, three or nor e,

markepgselectegifram thegropp P@n%mé}fﬁ%pe/é%e Of A@Hrf‘t(h é\Cg% @1fpC10:0 and

AC2 DS hERkP UL of iR TG MO OALE D, AT Shsor pciz0s

assocﬁt@l 4vith, a thereoprahowriced BEb6t1¢ stdte dP@hcr8asd rikk.Chr suinid mbodlments
F20: 0, PC18:2n6, L AC4: 0, TGL8:] n9,

the magktg(s) @ﬁgtl@ﬁigs%@tect ngg ?fal |g‘l%cgéqrglt(élﬁ@86q Qrsglugﬁg AUC that are
t itions do not conprise

measu?&!; at tgy acljlteglé \(/)\n ‘jtg‘%ggj t (%* {&Sﬁg% ass of chol esterol

[0072]eht @mns: erhbodiments st atirka(s) negathelynmsdaated witharalt glecose

et ondi tions do, not conprise a fatty acid
intolesget Tkl IS0 I RSP 5 1 O OTE RO Bt Hescy Mqrfefour or
more, TRE b€ o3e, o @fx Jrhﬁor@rﬁ‘&ﬁﬁéﬂs Gelcéred 'ﬁtohpﬂl@@‘ou.gﬁcdﬂ@istlhg‘ 6f vde4:0,

one or rmre of | ow ng mar ker s:

PE16:0r7.6*H20- OZPCslﬁdln@E@er@r{l@d CoUB216, IGE 1$0krd, 638 dinAeRE £6:1n7,
PC18: mgﬁg nrpo?il% lln@I Y6389 9' g delsjEl\Q)‘I @ hInt srz)%nedén%) ecflﬂ[n‘énts the

Gda “one "o Nor mor e

markef(§) fddativell QsocRited Witk ordl i lngbo@elr 1nlt’ﬁléﬁncdkind$cbr><glmfosm that are
mar kers selected fromthe group consisting of AC6:0,
measupgbigclide onger mote, twgenmore, thrgo op Rre, Agw: q m%@l@vq}or more, or six

or mo@qg%rﬁ%erlstgﬁ%g{eﬁ5@?&%’%@@&%&-%%%?1&&@O e%gsl 77 SAIS In9,

CEl6: I?E’Z,G’@T@lnm@rﬁlnm%@cr vahTkod fAI'G 1420 AS b6: & 7, IKA, 1 8alnd,

Cdm I n_sone enb ments, the er(s ositive
CE163500 W 27 St R s @bsectates Ik gty pranmube iidbetc sate or
mcreag@?iat%lkr 9f s8M€ eflbodBditd hd ﬂafk@ﬂg) %@tﬂel?%ﬁ@o‘éﬁ&é@l‘ WitR8#al glucose

I'n some embodi ments, the marker(s) positively
intolermpsoaidatreglustise A UG ehatlareratasoredaogipriso AGA:@Q, a1 6aimg, and/or
PC18: sured include one or nore, two or nore, three or

‘e, four or nore, five or nobre, or six or nore

0073 RIS pSEIi R} B6kréln@iB Wi tedrHatic MBicveineBts G oATBIUose
[ ma 0, pAC14% Acsﬁ)%g AC10: 0 and A%:lz 0. A h.?ﬁgr

intolerage, énsylin Agsistace and/or othepdiphely; coRAgians CAMPHSDORRN TBPTE; tWO or
more, %&%opmoise A5t UF 'rr?ot g qﬁ\}@ 3rn11&enars?x Bf &%Pé%g&grs%e%lg@d' ffom the

€ or rncr ease
group consisting of the following: the relative amount of 14:0 to total fatty acid content in

TG; the relative amount of 14:0 to total fatty acid content in total lipids; the relative amount
of 16:0 to total fatty acid content in PC; the relative amount of 16:0 to total fatty acid content
in TG; the relative amount of 16:0 to total fatty acid content in total lipids; the relative
amount of 16:1n7 to total fatty acid content in PC; the relative amount of 16:1n7 to total fatty
acid content in CE; the relative amount of 16:1n7 to total fatty acid content in TG; the
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enbodi nents, the marker(s) positively associated with
the diabetic condition(s) that are neasured conprise
wa\mmoﬁoscs: 0, and/or AC10:O0. [0069] In some PCT/US2008/002357

nmbodi pent rke negati v S50C ed with t
relativE ARG K BBiRL L GSTB AL By g B4 GORR of 16:1n7 to
total 4RI £id ECHIER iR kotAMIRds; tiRirel RFve ARI0RNt &ff MBI Y toltBfabfatt@racid content
si’x or nore narkers selected fromthe group consisting

in PC; dhe Gt iveamaet af 1§09 rERE GattyreiGeariont towtd: fatty aeid content in

CE; thﬁ gtl%ena?mmgrﬁfg %3r1§9 tc‘_ a% fl[’:l syt achi)cc;lgtﬁEQ tBtaFﬁﬁidL rlﬁe relative

amourf® 5P Q0i3AB i fotaltfhey add Iesm(eﬁt) inPEyahd regitive agfouat amm foltotal fatty
the diabetic conditi on(@) that are_ neasured include

acid ceyfientap Gl the refafkye gmonpt @f 20:1n5%te total fasty @cid qapfeng in |G the
R e B R

20: 3n6]5]16td1 fatty &l €ortent imRQ; BETBLatin® amAuhtaf0: 3nél ta ¢otalf fatty acid
Al6: 1 n7, FAl8: ns, PCl16:1n7 and/ :

contenpay G e 1S Telates b %Qgﬁng%}t@ Bty g0 orignPdpel s, In

some éﬁ@(}(cﬁm@ﬁts' e r 83§ RIarhbi of EAHSETRe RIERQE mgﬁ@all}l &fculated as the

er(s) negatively associated wth the abétic
mole meocetitage of (he) fatth atidd methimeths imdi chted hpidi cdass $GwAthDy total lipids).
6In7 d/o PO 8:1n 007
(0074 Lfp Db Eimens Raee e vy GRyede MR Tiraney mprovemens
in oral(glu&)se 1ﬁtmé?dnrc8 dnéliiciesiStah & SdAR Rer @pdRREiE $8ndNEnsHomprise one
nore, two or nore, three or nore, four or nore, five
Of MOTSs tWRHPIEMOTS; tlsrf:s(oromorm four pg mase. o veedr arQre dorfsio ay Miee markers

select%lkg%géﬁeggrsoi st Rél ¢ PdAéE’%é) tré%%r)st Atﬁg' E%Qﬁ\ﬁéé%%%g of 18:1n9 to

total fatfslakid conténktGh iFIA. tKe reRIEL6 aldant 61Q2: &13050 tbtaCﬁitﬂylat:idt&),ntent in PC;
PE20: 0, PC18: 2n6 DGTot akLC, AC4: 0, TG18:1n9, DGLS8: 0,
the relagiveamonnt ofg36np ﬁqtotﬁé&@/ AGid comA%mGEr thoviedatjvggimount of 22:6n3

to total %%tgf a%flp o&?e%@n 4’@6 ggl]afélg amGEl QS £3h: dng' 't0 (ﬁ%lafa{‘tgtagld ctoHté:nt in

In sonme )
total llijskﬂle(rsl)atlﬁ@amghmeﬁslﬁ G tnttoﬂahfaaly(aeldozmnnmm gePOnthe oglative amount
two or.

o 15 i R T G R e e ey
acid c&{té’ﬁtﬂn ?@ﬁ%esﬂelaﬁge afnoffe1018: 1628 té@ﬁfatt@@@ﬁl &nteﬁpﬂrﬂcg; the relative
2n6, AC8:0, AC10:0, AC3:0, CeTotal:LC, AC1L

amouﬁt@i48@n6 ToRsaldbtty @id peutent inFA; thﬂtblallve@@amhbf 181%n6 to total fatty

acid c%rﬁax%&iféf %%re?a[t’@’a?ﬂoufl n&éloér_fgm @o%g?%&%lsd ¢ ént liDG{10§al(i‘1p1dS' the

relativeRfroRh( 6 1 9340 {ol tuel Fatgssiticdtad inPCh iy Rlatigl laﬁ{b‘&ﬁt of 18:3n6 to
i ntol erance .and/ or gl ucose AUC i ncl ude one or

total fatiyoacd copsert,in (s dhe 1Glatiyg paroupirfy | sinfolodotat fajty as}d ‘i%‘Ff‘é't in TG;
the relgtg\ﬁe:éré llmr% 8@?%&@5 gﬁﬁlggt;glxﬁﬁ éggtx%r 1 ri%trahﬁ%%g qg@relatlve amount of

20:3nd-a2Btal fity ad{BedhterdA@ BCOHtheA€latiOe aGbhatcf12013G6 téEkal fatty acid

conten:g‘g_g ?L.qeé%g rglgége %Eg%}lt%@w#glégg i%ﬂggtct)t%i} %ggtent 1|n totgl lipids. In
some ﬁéﬁiﬁ%hﬂs,@he FH @i Admbint 0B BELHRFAM mafk eSOy SENRALA®IMISA as the

mole percentage of the fatty acid (within the indicated lipid class or within total lipids).

[0075] The following additional biomarkers may aid the diagnosis of diabetic conditions: (1)
malonyl-CoA and malonylcamitine; (2) free carnitine, and acylcarnitines listed in Table 2;
and (3) sterols and bile acids listed in Table 3. Body fluid and cellular samples may be used
to measure these additional biomarkers. Examples of cellular samples include, but are not

limited to, lymphocytes and macrophages.
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€ NDI e perc frghe fTatty aci ' gn T he
Haz @ﬁE’I[rEnt ed i gl d PW%! | .qr?}%{EWEr 0074]

89-DHE[s e enbodi mert'd: 2REHKEEs negat i vel y '&orPEESE ng

14,15- MHETEtherapeutl C |1np84wtemm1ts I n oral glluI(GQSﬂ)ETE

17(18)“% CI aIIL,C, 1 ||o 19(20 5ﬁD?AaIIbC alldll UI UL hCI dl ab@fl A\
itions conprijsé’one or nore. two or nore, three or

nore, four or nore, five or nore, or six or nore

kers sel ected fromthe group cansisting of.the
10077 Bt PG Ko PR eI e Gt ShTor pifghaglers may be
used 11t1 Q{eqlnetiléﬁ§ ¥ BE il ROGH, SR hddiRof & mteﬁk‘%uérﬁérﬁbfﬂ@ipm@ﬁboﬁlfe In one
6n3 to total fatty acid content in PC, the relative
emboctamguh thesfmamt 6figng of tho badmdrkersy ys meairesointacamplafroE: the subject.
rel atiye anmoupt of 2 total fatty,acid
In one,gifhfipein, 5 AREHE o13aof U binksirie ot sithinka fGh fospnle from the
subject dhloyheR eintho&RMEn@d) B, 45,1607 28, 110l P2,dS; 20,h% nidtt aF théShiomarkers may
anmount of 18:0 to total fatty acid content in PC, the
be measaired inAssagiplg fipmghe s@iectt o total fatty acid content in
total lipids; the relative anount of 18:2n6 to total
fatty acid content in PC, the relative anmount of

DiagndStibtof i all@dsaor §ﬁ5$t¥% ﬁ&e%@ﬂﬁteﬂmlﬁorillﬁuéﬁb fltolPance:
l°°78fﬂ86 RSBt olsRbied iy dF yfliif L fRbnosihg pre-diabetes

and otR&iStes rRlaléd cdnldidng lidbdtweerr0@Y Rhd 0f701B1S1eS pérdurh@td¥lplasma or
fatty acid content in total l|ipids; the relative

serumadrhigher yaluegs @weciated pithea mbeg prpnawicd disbeénstaterpr ppreased risk.
A 6 I d .
[0079]2?3 Eor{c%xttfr @%P%@ﬁ F(g%c?%(g { r%gln%; db Qi ylifggg (?sgﬁ% Blieécflabetes
and othét diybedeti-dltaldcmiditions isTkgtwebre0 .11 €9 ahd 926 AMOEs 88 gram of plasma
18:3n6 to total fatty acid content in tqotal |ipids;
or seryrpeA higher value ismasseriatgd Wl amere yorginged digpgtic %tete @r increased
k. content in PC the relative amount of 20:3n6 to total
fatty acid content in CE and the relative anount of
[0080RDh8adhcentratamalf £A@1Q:Q eapictedctonirevite unlitydoadiagngsingspretdiabetes

and ot Raeley el it et B428804 haTh M Etec et g plasms
or senfth. A gHeAlAMe CAsdodidtbd Biith 4 M6re prohGdiced dlab&tidstste ¥% ncPéased
within total Iipids). [0075] The follow ng additional

risk. bj omarkers may aid the di agn05| s of diabetic

[0081]rc?ﬂed E:(gr{cgrrlltré%tlogté()f Oépn%l ggéa\ e(’? rroral rl]l¥l# éﬁf 1a.ga§?mé é)e diabetes

ree carni acy ar n|
and other diabetes-related condmons is between 21 .30 and 24.15 mole percent of total

ris

phosphatidylethanolamine fatty acid composition in plasma or serum. A higher value is
associated with a more pronounced diabetic state or increased risk.
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and (3) sterols and bile acids listed in Table 3. Body
fluid and cel lul ar sanples may be used to neasure
wo besao@ddi t i onal bi omarkers. Exanpl es of cel | PO BIS2008/002357

002 AR RS e o Secltlae PSS o SFRRSIRE S daberes
and oth& A&ddst R fatd ébAAItioNd & bdr@B@ 140 e 14.00 nfM Pétcent of total

addi ti onal biomarkers may aid in the diagnosis of a _
phosphrtigylahpling i acidspmpopitionHa paseragir semid Aphighernedlegsis associated
| ' e 3. ( ' e wth increased
with aéﬂ%%i%@é’%?@%n?%%sﬁ@?;gi %fkeg%(%g%anoi ds including, but

[0083Dhe tdrtehtslidnf TAOEE esherwed to provddd etility fendiagmos(nd)pre-diabetes
Cyt oki nes and chenpki nes including, but not [imted
and oth¢y dighqtesiskied qondgions apbgtyeery0h gAd Ot nmolgpgirent ¢f; tatal

o B AL ) 4 PP S € ISP o it

more proadurcted dmbetiastatervotindreased eidk.t o, | ynphocytes and
macr ophages. Table 4. List of Ei cosanoid

t )| 1 tes[ 007 Measurements of the anmobunts of one
Meth‘gﬁ ‘ﬁg?‘ég'b?s‘ %%’é‘g\%‘ﬁﬂf‘ﬂ%al bi omarkers may be used in
net.hads.qf .the. .inventdon, ;in itian ‘s
(o084} 6 FRIRERBe e b AP 1 b sRrd e sondier, for
exampl& &iaBositypdl dabetesfindullie rbdistamiek BhiSailed oS¢ tdetahde, Empaired

~sanple fromthe subject. In one enbodi nent, the
fastingaglyeones Pistiabaiss.anetabrlictiypignees hepaticsteatogisy shlin pengitivity,

. I i | : i .
e BT G e Sl e R RTBRERED gyt
The metpdb enayebdsireaded o asseaItin severignoftahdialsatiojceadition, monitor a

.. Piagnostic cutoff values for se|]ected markers.. .
diabetig oA iane s SRS BiORICSHPD OB S R1o8 ol A c Condipn-ARgor

monit&ﬂﬂ@?&bf)ﬁeitg'ﬁtﬂ&aﬁ@& O expected to provide utility for
di agnosi ng pre-di abetes and ot her diabetes-rel ated

[0085) Borkixaimphs aingethed ofdingithsimayn dor0pri detdyngsing errelghiegrampunt of

one oS8 TR D0 STt Rl P N B DB Pk bt na
samplé 684 bddieflGidFeny JudjdcORn@lcoNeiRiilg BaPaRbest With te@résdice of a
utility for diagnosing pre-diabetes and ot her

diabetitj condition- nejomegmbaeshiaents oths meshasdemae yrther gomprigahe step of
0, 2 nMl es per.. ar f pl . ' r
comp B PUBL SRR A 0An 2. QA0 REEAT AP ¥greacr

the refetenic€, didbeitdss fypaatiabeteskinshiRQ]stahbe, inpacehgluadseasletnce,
) _AC10: 0 expected to provide utility faor di a%nosi,ng i
impaingd dasing sbicese. dnefighetrsy mglakpki¢ ndramathepatioriertesiprasulia

iti¥ iflsutimemd) Be Hatid sPedtO, GiisPR st R RYpdrliFaBHiLr
sensitig g%‘f%%@% %‘#‘S‘hrélr ’vgg %gjs?es ass’,grg}sat esd& v(v{% th ;ép nﬁ@egﬁl ’
hyperghotasauolemih. ds mdihied. Bt sinee @nbadimentasthd nretlsdd mhp 68tHer comprise
h Th% concentration of PE20: 4n6. expected to ﬁlrgovli de s 1
the ste&q ppwarfu&gt irg]@ﬂﬁggrﬁgulbtrtg ?df%b“é‘F%vsW%eﬁ‘amdf frelative amount is less
than tit RRELRS; di8bALE tyfeONdliabdted) $ndufin PEEWARR, Adpad@d N odétolRance,
~ mole percent of total phosphatidylethanol’amne fatty
impairgd ifasting igherose, ipsediabetes) metabobe sywirems, hepatigsiestosialinsuling
sensitivity, hyperinsulinemia, hepatic steatosis, muscle steatosis, hyperlipidemia,
hypercholesterolemia. is indicated.
[0086] Similarly, the severity of the diabetic condition may be measured, wherein the relative
amount indicates the severity of the diabetic condition. Additionally, the relative amount

indicates the current state of the condition, and thus a diabetic condition may be monitored

and/or the progression or regression of the condition assessed. The relative amount may be
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associated wwth a nore pronounced di abetic state or
i ncreased risk.[0082] The concentration of PC18:0
wexpeab@dsi t o provide utility for diagnosing  PCT/US2008/002357

pre-di abetes and ot her di abetes-rel ated c nditions is
measufe 4<uR Of Ziorp B POIES o Sﬁﬁlﬁér%@fiﬁe?ﬂts She Feliye amount may be
measuPdiOR PNt A dylkchal ijpe; s, tht ¥0,3% intbr€ GRGifkts EhchRinkd fSifPmay be

or sefum’ "A hi'gher’ val'ué I's associated with a nore
separapﬂddlmmdndleéioetsg da)est akeeksppr inpotheaBe theasuwring the @8@&jve amount at

%ﬁ$ concentrat TGl4: 0 expected.to E ovid§
more thagn pig Yme POir; &ﬁB‘é’FH’Q PreIBFRB CONEFSBY g O reatment.

.di abetes-rel ated conditions is between 0.07 and 0. 04
MethdlR! if M@4su@tin e oft Dipid MéthBolteShnd BidrahiRersci d

conposition in plasma or serum A higher value is
[0087passay fdrelipidvnickabaliteronitdnt aagbegetfottheder b body Atkl @rtissue

i ncreased rjsk. Methods of Dia n03|ng a nitoring
sammf dogns embedimanthe asnys may bRpEHPT Fayyhole g@%@d a, serum, or

| | f

sl AFPRERTRAELL S g, PR B S BEER, L pRSLRR o
body ﬂlu:\tl er apekylai sapgile. élﬂleﬁcahpudngetglbulrtmd ghediierbatkess, may readily be

ot R e I BERAL S 8295 B o, bt

hmlte(mbS ?ﬁe@h&fs%@ﬂl@ﬁ]‘g‘sma@/ %Eﬂrbrﬁbﬁ'}? ('M@) high performance liquid
hyper chol ester 6l em a. The nethods may al so be used to

chromameas)bﬁ(H@LQé,\ﬂe@qratw HPL§2, dradisat HPL&onaimal hasewinematogeaphy,

et ondi ti sess, the, pr.ogressi on
O e S e G
capilldrf $Re#SFhdrésis) niibRTRRIcs, k%&ﬂm@@phﬁgmmmgmwa}mthm-
di agnosi s na¥bconpr|se determining a rel ati ve anount

layer célfforeﬁtegt@ph C}, ammpbaligedanetel iop ebinityahrgmalep@pby (MEAL),
afﬁnlt#' thtoli]fat%% g{)/}%g llrﬂrnéﬁggss?% égigctlgj J:dl?llllqleﬁ' %asé l:n;hn? r?ﬁ?dg tI;Gh hﬁent the
methodsTofithie itwenkioh hﬁh@‘ BEetoaietamine lihid hetabolicoouhtdnt din.onkn
sonme enbodi the nmethqod may. further conprise the
embodigpt. i WEHp 9iye EHETER H HEAITHROR Y 4O seapEgdpid
metabx\h? rhidnt. fIng rrnﬁl)d?ihie‘ﬁ? tﬁéﬁgg‘fod%& LS Weﬂﬁoﬁ 0ahzd U to determine
erence Bet es, type 2 etes, insulin
the coneniratiamofa blonpmkereﬁl gletnaseimentetha mﬂhodsrqfaher mgention utilize an
| ucose red abet es, metaholic syndrone,

immupdssait Eielaiane BomceuiRiin QanSPrRiery

[0088 Vﬁﬁéﬁmﬁl i&@f&h@thob@%twal RiRA @%hSse JTURT iR th AL Rdia%e further
yperlipidem a, hypercholesterolema is i ndi cated. In

descri therfdboiving decumdns, dti¢toare hasein incoreratedbyprafersnedia their
step of conparing the relative anobunt to a reference,
erein if the relative anount is |less than the

[0089I ®fag$ sp&emnwt@betyest, al} ymu&n@kbgbsmmyﬂmsuﬂmlr&omed Life Sci.
resi st ance rrg g ucose toler ance, I rrpal
8

2006 ook g G B Boegspeeh kb Gl Cheme Lot bienc 200 epbihg2):117-26.
[0090!{19@% T(h%f iPaL9SY Bh JRHL B AR 'I‘el:l‘{ﬁch Biomed Life Sci. 2006 May 23;

erinsu |nenfa epatTc stedtosis, nuscle steatosls,
Fouashyxp:ﬁrall i ,bTHmmlaHah;msﬂr 20006 May;d( ol 1636{9 Badiondit bt @lkin Lab.

2000 0058 ST 1 S R S R DR

[0091] Capillary electrophoresis: Zinellu et al., J Sep Sci. 2006 Mar;29(5):704-8; Jabeen et
al., Electrophoresis. 2006 May 23; Gao et al., Electrophoresis. 2006 May;27(9):1784-9.
[0092] Microfluidics: Johannessen et al., IEEE Trans Nanobioscience. 2002 Mar;1(1):29-36;
Herrmann et al., Lab Chip. 2006 Apr;6(4):555-60.; Yang et al., ASAIO J. 2005 Sep-
Oct;51(5):585-90; Dupuy et al., Clin Chem Lab Med. 2005;43(12):1291-302.

entire
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anount indicates the severity of the diabetic
condition. Additionally, the relative anount i ndicates
wo b@saosent state of the condition, and thus BCT/US2008/002357

0093 B S SRS S 4.5 0B QOB R385 95 orcher e
al.,J Aﬁhﬂﬁﬂcat hyes mmmc ms) PEITRESII AR PRfgub W dOR epTR065:1 DE®):175-

OI nts. In sone enb |rrents the reI ati ve anount may
94, Bdsgclnmas,aﬂr delipLalp 2090 46(1-B): 456527 8, 10, 12, 15, 20, or

(0094 Rl SubodTEnR Oh}(}aégna'z%g%g%l @gﬁgéb holRYa A AT 3k §AeP¥% al., Clin

Lab. 206&811(3'-49@1 1obE7; ikt Ale GIPU4A. 2805;50(18- Itzr)@m@nelallbfra al., J Anal
int, the clinician may assess a sub%?ct S respons

Toxicqlo2006Mera0R): 1061l oBavestet Nodalit Eaterz0056 1 (- B)i93-504; Groche o
a1, I APIPIL 850 300 BN e BORSIE L A SRMS St Prefdld
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[00951 Csme&ﬁrwéa@/s Kfanmet glricich Greh, 20(]56\1@3519()1@ EN0-6£Groche et
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al,, Cl}ni Ip%)p?%%f‘?\(lﬂrla?&@%ﬁé W,%‘%ng Elym Agla. &
[0096@2{?{“?{11@%%5 %1%9@31’ af s b %?Jd for i s of the

|p| matabo tes an
inventlxino Wmdhéass@mayn aeayiid¢a) phatformahattneay ernased to getamantﬁuatade data from
b t hods known t n the ar
serumi 3, ol RStie 0g 2B mateny S0 By gt Metabglifbs TG symctygad and

ener e'iiEEIﬁ)tld Qfé?a'b[)b{sxﬁ N@h amlgtchﬁaé QhBREER 1 kst@tartll phospholi 1d
chr omat og i socratic HPLC, gradp ntH

metababsmaThlpplaﬁgnn Iy umrﬁtl oig; pegdHing disepsesse sph@tsml am_@erg¢tzcehplds are

contrafinbaR) PR Bl RV S BRI AR eess in

the boﬂﬂ I & dR{aGet P B plasgRSorGBRAIEIRIE @pRiyritdsthe qldnititdtB)¥ehieasurement of
romat ogr aphy (TLC), immobilized netal ion affinity

free chobestarak angrthe ﬁg}loo’flm@)tty agidsi from phesnhatidylelrltshy |
phesBERp ENABio A QMRS A5, 0, et

acids, d@aemmsgagl espérs: 19E0,al500, i 1660, A 81T, elmo 22:0, 206, BibasdilfEnT, t16:1n7,
t t t

18:10 1% TR 1 7o) SR ARt L st B33 1t SO A oAl A 20:309.

20: 3n6 % 4Rt 59933 . 4:1382? By fY, éblzlnbzfz M, 09 ﬂ@t 8. 8}13“'324 1n9,

he cohcentration’of a bionmarker. 1n oné enbodi nent
24: 6n3 el presrhadgeroderiviat vesofelft 0,di8:Qt18t indand  8i lmﬁumetmlafomtsmg
etermne the onc b| omar.ker.
TrueMgi St it O Fost ot st e af cerflert SRR Gerribgd e follgwing
docunfelﬁts| Wwhidh dr&Berdin inc@pBratddeby reférbile iHeRGF eMiRetyl U.S. 'P%tent
[ ow ng/zpocurrents whi ch are herein incorporated

Appllqa@f)eﬁ\&wé h,82R ¢filed dR{6/PBtY:S. F@I@@Qﬁubha@@nslﬁ@c%oé@@ﬁijw)

viacr e %Sk, OGN EIRIS oy S5Ok PRS0
19; 279@12)31 1764 - ‘NE@VatIZﬁh@&t 1613, Mdt6. 2008 Nok~ P33(1 [)mﬁeldlﬂmms etal.,

Khalil et al J Chromat ogr B Anal yt Technol Bi oned

Lipid Res. 2082 NovAG66NS0943: Fouassier et al., J Thronb
Haenost. 2006 May; 4(5):1 136-9; Badiou et al., din
Lab. 2004;50(3-4): 153-8; Brunelli et al., din Lab.
2001; 47(7-8):393-7.

Use of Metabolite Markers in Combination with other Indicators/Tests

[0097] The invention further provides methods of assessing a diabetic condition that
optionally comprise evaluating one or more risk indicators, measuring glucose levels, and/or
performing another diagnostic test for a diabetic condition, in addition to measuring the level

of one or more metabolite markers described herein. A variety of risk indicators for diabetes
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[0091] Capillary electrophoresis: Zinellu et al., J
Sep Sci. 2006 Mar; 29(5):704-8; Jabeen et al.
weEb@stio@phor esi s. 2006 May 23; Gao et aI PCT/US2008/002357

Electrophor sis. 2006 9 1784-9
kg HOGF SR 56 N e s | but arg-pef lvkg?fgto the following:
€, w@%@,tﬁoeg HARE fiitex 48R4 I\@ﬁnlg(hl s)to&%e 6 relliﬁ{}ésmﬂpdﬁf)et@é medlcal
L Chi 2006 Apr; 6 4) 5 ang et al .
histor 05, letory O‘i:gcsﬁih@)ﬁal BBt etllﬁup byclg’rmaid hlgmhlcmd@ressure

oo S TRl OGS B s
fastm%@%rﬁy gfuc&‘;e @PG) In 4618¢ all KA emB RN sglaﬁﬁe levels are measured
, Jul ak, Prague Med Rep. 2005° 106(

by ora!_ ngoMoleBmgt tesh é(DGéTF ).aln song@ ¢mb¢;chmentg0@t}> or more of the metabolite

49-52 [ 0094
markegs 3 kit 95 5ed gy R 0 APLGI ey Med defigeit n the
blood?@%l%ﬂla)%aiseésga(ﬁ%eti‘dt&ﬂndﬂionw , Ain Lab. 2005; 51(]|

641-5; Haller et al J Anal Toxicol. 2006 Mar;
[00983by e qgg@adlmgntsg@ apetlqdsgin addgtiqnrfo cgmpripipg gneasuring one or more

metab?ﬂ‘t%%xérg%ﬁ %@% ?slol 1% (r-ﬁee?%ﬁ(ﬁte?est, ?ﬁhﬁr ic%f.)ﬁsfggg?letgt%) ?ilnir%ﬁé presence

or abs&ic(ebf&)ue 3Biore riflOL8 s Caltly dﬁiﬁbétldboaﬂﬁﬁ))asand@(ﬁi‘m‘tlr@tthe presence
din Chem 200 Nov; 51(I, 1 1 10-6; Goche e
or absarvce of thq Hisk zgtor mtblst Q{qseqcem; vEIppings PF seveﬂyrpféh? fifabetic

conaf 5009 ABS s 0L FO SN RGAlSan ve eve
of the inddieinhal domankenewh slfer preseceriskn] Idywlomhg,prbraseflcritmoif Hetdiabetic

.y be used .t antitative. eru
conditi, JRgowE SBRITR AL GresIonPi i I REFIGU o the eroup
conmshﬁg gk\vied W& gﬁt bo&Y H{a§4 indBg (IB0gy, %ﬁilﬁ histd?y, CinEEﬁEeﬁ b §Mthnic
such as tr| g ycerl de, chol esterol ester and
backgpiuosldheh bsiod pressuisothadestervhieselphnd aqﬁwmyulgvel;sbf 19img ¢mbodiments,

seas struct ural | ds
the acliighptfPafked SR AT R B b R RS RRY pceo Bl
glycodylt€d Nérhéglabihy every bi ol ogi cal process |n the body. A
data set for a plasma or serum sanpl e conprises the
quantitative measurenment of free cholesterol and the
Kits {o| | owi ng fatty acids from phosphatl dyl chol i nes,

oosop RS RIS BRTgh ST e VERBICREIR A TR 0 one
or moﬁﬂ@h@?ﬁﬁﬂb? beﬁ&hﬁfg&he dtholdnt dfn@.or %@r@hg&l&n@tab@ﬁe@(and/or
24:0, 14:1n5, 16:1n7, tl6:1n7 8:1n t18:1n

adqurail bmmarhas)zned (h)IIBSthBODSl@H 366 A kg npwprovide 43,3, 4, 5, 10, 15,

2,03 B e G 1. 254781285 ormor

metabaﬁteﬁ Mthe KR éah Qurthd4 peddantt ¢ rasikatagars fdﬁ‘ﬁlleﬂﬁirlln‘gefﬁe ot more
18; 0, 18:1n9 and 18:1n7. Methaods for us

addlthrrm bmﬁry HFl akﬂmmdtselo\s%%b@vefmlékn Tiable, 2t4nén am embodiment,
I f
e Ao B TEI ol G0 B AP SRGHIRAR B, e i
includesivhe et moreldesgenBafioe nse Al MSaksaynThiinveA (06 ,f8@Ker illustrated by
filed 12/6/05;, U. S. Patent Publication No.

the foBoyBEHEBATHHIE CXMMPLF- et al ., FASEB J . 2005 Apr;
19(6):599-601.; Stone et al., J Biol Chem 2004 Mar
19;279(12):1 1767-76; Watkins et al., J Nutr. 2003
Nov; 133(1 1):3386-91; Watkins et al.,
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Li pid Res. 2002 Nov; 43(! 1):1809-17. Use of Metabolite
Mar kers in Conbination wth other |ndicators/Tests

wQ 0@8/1p60Fhe i nvention further provi des net hodsPof/US2008/002357
assessing a diabetic coqg;&&@ﬁéﬁyat optionally
conpri se eval uati ng one ri sk indicators,
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approfimieitdly T2 HRFSYE |tl‘i’eest§.-rt o?theEOGZFT Eloo@Qvas]s&nE?e@ ev@? S®fenutes [52].
reagents for neasuring the amount of 1

10, 15, 20, or nore |lipid netabolites. The kit nay
Aﬂabﬁwﬂlﬁﬁﬂ"§$OV|de one or nore reagents for measuring one

[OIOZgEB{:,TEpldé % %EIIC N ol \genrgreﬁ(frrﬁcstsﬁil m é]ﬁﬁ)g%ﬁh&?cefe aucilentlc surrogate
standards (described in PCT Application No. PCT/US02/21426, titled “Generating, Viewing,
Interpreting, and Utilizing a Quantitative Database of Metabolites”, described at, inter alia,
pages 16-17, and 25-28, herein incorporated by reference in its entirety. Briefly, the lipids
from plasma (200 ul) were extracted with chloroform:methanol (2:1, v/v) in the presence of

authentic internal standards by the method of Folch et al. [53]. Individual lipid classes within
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the kit includes one or nore reagents for use in an
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s o S PSR R 085 S0 67 mvies o

analyté peCdraRest safple. M€ péickmtage data for each lipid class was calculated by

dividing the concentration of each fatty acid by the sum of the concentrations of fatty acids

within that class.

Statistical Analysis

[0105] The study population included 34 subjects ages 21 to 78 with a wide range of insulin
and glucose tolerance. In order to determine the relationship between fatty acids in the blood
and glucose intolerance, two outcomes were used. Frank diabetics were excluded from this

analysis. The first outcome was the area under the curve (AUC) of the glucose tolerance test
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pages 16-17, and 25-28, herein incorporated by
reference inits entirety. Briefly, the |ipids from
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t16:1nG1t8&3$n9 t18:2n6. For the AC lipid class, the following fatty acid-carnitine esters were
quantified in absolute terms (nMoles per gram of plasma or serum): 2:0, 3:0, 4:0, 5:0, 6:0,
8:0, 10:0, 12:0, 14:0, 16:0, 18:0, 18:1n9, 18:2n6. The term “Total. LC” indicates the value
shown is the total concentration of the lipid class expressed as nMoles per gram of serum or

plasma. Thus, the abbreviation PC18:2n6 indicates either the absolute amount of 18:2n6 in
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Base d ucos Correlation Correlation with AUC
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[0111] A diagnostic test for oral glucose tolerance or other diabetic condition may require
more certainty around sensitivity or specificity depending on the application. Thus,
diagnostic cutoffs for determining oral glucose intolerance (2h glucose above 140mg/dL)
from a fasted blood sample may differ based on the specific testing requirements. Useful
ranges for diagnostic cutoffs for determining oral glucose intolerance are shown in Table 6b.
For each selected metabolite the concentration providing the lowest potential useful cutoff is
shown under the column titled “Lower Limit” and the highest potential useful cutoff is shown

under the column titled “Upper Limit.” A concentration of a marker positively associated
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Table 7. Fasted Lipid Metabolites that Significantly Improve the Prediction of AUC Glucose from a Fasted

Glucose Measure.

Linear
Correlation Regression:
with Baseline

Correlation Incremental Glucose + Correlation Correlation

with AUC AUC Glucose Fatty Acid with Fasting with Fasting

Glucose (No (No Predicting Glucose (No Insulin (No

Diabetics) Diabetics) AUC Glucose Diabetics) Diabetics)

P P Baselin | Analyt

Predictors R? value R? value | e Glc. e R? P value R? P value

PE20:4n6 0.52 0.00 0.24 0.17 0.00 0.00 0.09 0.62 -0.08 0.64

40




Positive is greater Sensitivity (% Specificity (%
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Rangesfor usefut—dragnostic cutoffsfor determ ni ng
oral glucose intolerance. Direction of Marker Lower

,mi.t. Upper Limn its Associ at REr 5 - 0
[01 13tA§]ﬂlt18_nglgy, Iggélll {nle{/agygte Was ¢ 1ne§ flPr fls Qb'vply to predléogqucose
intolerant subjects by evaluating the AUC of a receiver-operator curve. For those metabolites
that performed well, logistic regression was used to create a measure that combined fasting
glucose with the metabolite. Improvements in the prediction of glucose intolerance using the

combined variables were determined using AUC of the ROC curve (Table 8).

Table 8. Metabolites That Improve the Prediction of Glucose Intolerance by a Fasted Glucose Measure as
Assessed by Increased AUC of an ROC Analysis.

AUC from ROC Difference (AUC) After
Including Fasted
Predictor Lipid+FG | Lipid Glucose
FA20:5n3 0.76 0.65 0.11
LY16:1n7 0.69 0.60 0.09
PC20:2n6 0.71 0.63 0.08
LY18:1n9 0.66 0.59 0.07
FA22:6n3 0.65 0.59 0.07
TG16:1n7 0.64 0.59 0.05
PC20:1n9 0.70 0.66 0.04
PC20:4n6 0.65 0.61 0.04
TG22:4n6 0.62 0.59 0.03
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intoleftied Tron 435t0d gRregsOmegensmenty (8143, DE30:df CEota1t Dois:1n7,
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[0116] The markers CETotal:LC and PC18:0 were found to be positively associated with

glucose intolerance, while PC18:2n6 was found to be negatively associated with glucose

intolerance.

Summary

[0117] This study used AUC glucose and 2-hour glucose as endpoints against which to
benchmark plasma lipid metabolites for their power in assessing diabetic conditions. We
suggest that 2-hour glucose is a logical surrogate for many aspects of the diabetic condition
including type 2 diabetes, oral glucose intolerance, insulin resistance, etc. thus the markers of
AUC glucose identified here are also markers of other diabetic conditions. The lipid
metabolite markers described here may serve as stand alone predictive or diagnostic tests for

aspects of the diabetic condition. Additionally, they may provide added value to existing or
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by prcfvﬁﬁh% hidBE&istR{ Bagrobls idoefolBlabEl S cidithids 2Bl WeePSBanagement by
identified here are also narkers of other diabetic

drug theyapli.t i ons. The lipid

Study Overview

[0120] The primary objective of this exploratory research study was to describe the
pharmacodynamic effect of placebo and rosiglitazone after 8 weeks of treatment and in the
context of attendant glycemic changes. Males, aged 35-70 years with stable type 2 diabetes
who are treated with diet and exercise alone, approved monotherapy, or approved low-dose
combination therapy were be enrolled. After completion of a Screening Phase of up to 4

weeks and a 5-week Washout Phase, eligible subjects were be randomized to the placebo (20
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hexanp HearRiMedresen L@ ETHT 8HP RYPR 2RG{PHETD %gfﬁoaeé-%gﬁgﬁgﬁs the absolute
amourﬁ%?'tﬁ%?céri’&é%e&ﬁyﬂ’splm oid@ffy. €tc) by providing

mechani stic diagnostic tools for diabetic conditions

and their managenent by drug therapy. Study Overview
Resul{s0120] The prinmary objective of this exploratory

research study was to describe the pharmacodynam

(0122 Treaprnens B e BB Rengrnipa pgonista periaced steneegt gw;pctéf lipid
TR DR, . J9B s L RSBl s
assessitigahe tffcavof PP ARspemhechgentshin dieetinguhidbaticaronid 8ns hndim,
evalua(’%iFIJlrgJ rt}(l)ev sea?etg%rqg ttorlgrragﬁ%)’r o? trreaatgl%rrlto i\ﬁ%gdilv%vl\lﬁagp’?r%atment induced
improvements in metabolic parameters including reduced plasma glucose and HbAlc
concentrations, and thus serves as potentially effective treatment for diabetic conditions.
[0123] The changes in plasma lipid metabolite concentrations induced by PPARs-gamma
treatment may be directly related to mechanisms that reverse the diagnostic markers of
diabetic conditions described above, or may be indicative of alternative pathways that
improve diabetic conditions. In either case, the markers described below are useful in
determining the efficacy of PPARs-gamma treatment in reversing or preventing diabetic

conditions.
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e The mole percent composition of 20:3n6 in PC, CE and/or total plasma lipids.
[0128] Selected plasma metabolites concentrations that decrease as a result of PPARs-

gamma treatment include:

e The mole percent composition of 20:4n6 in PC, CE, TG and/or total plasma lipids;
e The mole percent composition of 18:1n9 in FA;
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total fatty acids within the lipid class: 14:0, 15:0, 16:0, 18:0, 20:0, 22:0, 24:0, 14:1n5, 16:1n7,
18:1n7, 18:1n9, 20:1n9, 20:3n9, 22:1n9, 24:1n9, 18:2n6, 18:3n6, 20:2n6, 20:3n6, 20:4n6,
22:2n6, 22:4n6, 22:5n6, 18:3n3, 18:4n3, 20:3n3, 20:4n3, 20:5n3, 22:5n3, 22:6n3, 24:6n3,
plasmalogen derivatives of 16:0, 18:0, 18:1n7 and 18:1n9, t16:1n7 t18:1n9 t18:2n6. For the
AC lipid class, the following fatty acid-carnitine esters were quantified in absolute terms
(nMoles per gram of plasma or serum): 2:0, 3:0, 4:0, 5:0, 6:0, 8:0, 10:0, 12:0, 14:0, 16:0,
18:0, 18:1n9, 18:2n6. The term “Total. LC” indicates the value shown is the total
concentration of the lipid class expressed as nMoles per gram of serum or plasma. Thus, the
abbreviation PC18:2n6 indicates the percentage of plasma or serum phosphatidylcholine

comprised of linoleic acid (18:2n6), the term AC6:0 indicates the absolute amount of
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and/or The nol e percent conposition of 20:3n6 in PC
CE and/or total plasma |lipids. [0128] Sel ected plasma
W(imdoa,boﬂoszt es concentrati ons that decr ease as aPCEBESL008/002357

hexang\élﬁzggg nte%é%segtr 1n§6mtjrrhm§rn ; lﬁs cg%e tﬁ.rgl z‘gﬁ%&fj‘ I_t 1[n§}ca es the absolute

amomﬂIo&t&ﬁ@yédrmeqﬁesenfﬁhqﬂmﬁaeommnt conposi tion of 18:1n9
in FA, The nol e percent conposition of 22:6n3 in PC,

CE, TG and/or total plasma lipids; The nole percent
Resulsonposi tion of 18:0 in PC and/or total plasma Iipids;

1013118y TR PRATETA4 B AES1 s5RERaradlse suppe effecs on the

lipid rRQERARE Eér&@n@itldi’lls%ﬁﬁkﬂg €esk @Hﬁng’e@ BQideaalﬁ%?\@ét@J capabilities for
total plasma |ipids; and/or The rm e percen

assessongrtho sfficaonoOPPABs 3g@its im treating™iabat¢ eenditens|andlimsyaluating the

e o AT TS 5 A St 0 hovemens

metabd) akdterHintl lasphErikYy odNGe, THEL. REVERSSLe 16¥els, and thus serve
DI ABETI C CONDI TI Study Overview [0129] A cli ni cal

as potentiadly eé&aﬁwmﬁrmm@mé f@f¢lé‘lqtlcc9f>n41210meek treatnent wWith a

ors2 G B, R ST TOAIATED 5008,

may bp ﬂiréalyligﬂhtémto&gedifabismttl‘sat eV aasahe diagpbgik medkersalftdédbetcl
re-dose and after 28, 42 a 84 days of treatnent.
condltmné Sissarbed ebaverPhERY s émissﬁbv(srﬂr%@gﬁmahveopathwamﬁat improve

diabetBIARIonE A5 chth&Ma8GHe II écfe%gétd;%%{\igta}eé hdku1an Qetermining the

eval uated the changes In
efﬁcaqomdeMRatream&nf mrrevasikg 10s pn:fventlir@dliaM'tc cehflitioasy,
t he reversal of.the_.djabetic, conditijon.
(0133 Sigfcal o babe PURen I 04 P B B L FBIAo e Tiduced by
treatnﬁﬂ@r@%&fcrri“%led g iheNBts(Helow. THelhiASS frgﬁﬁla?@% dal28€42, and 84 was
chol esterol (FS), free fatig aci ds

calculatpd d)‘cphezaslp traatimept gioupiand sign can%wasp&sacssd@ b¥: henparéng the change

w1th1n(t$&}r’ea ’F%@at | d haggpﬁ‘%?pll acﬁ n%B&P@SH%_FI}% Iglr?n d%’g%ralsg::

[0134] PRishd lh@mbﬁﬁtefs&:bh&’erﬁﬁdtﬂ)ﬂmff&%%& & APEsQItPIPHARS-RIphAS
a proportion of total fatty acids within the |ipid

treatmenfdneluded:p  15:0, 16:0, 18:0, 20:0, 22:0, 24:0,

cr16357; GB1a:5b, g s:3n 5R80308, GRdo-4ob iR0H0I s, pa1so,

DGl62(p D@ﬁ& 0 %é’GZ@ﬁné %?Gé@@:ﬁ 21365@@ FA84:3R3, Fplﬁs érl?anxlé :0, FA18:0,
5n3, 22:5n3, 22:6n3, 24:

FA2049L BA&&iOoEAﬁZdQBJ 1%124 0csA4:1n%; IOY1618, IOY1818n6 rL7Y %01@13 PC16:0,
8:11n9, 6|

pC16, 3T Ind P F o RC TSt Bane, P BRe cdd: 9. pgag:ans.

PCAmA¥ A PCHIAE: 1n?, PEE®N A, @Hde{ 1950, PEdm18:1n7, TG15:0, TG16.0, TG16:1n7,

TG20:3n9, TG20:4n6, TG22:4n6, TG22:5n6, TG24:0, TG18.3n6, TG18.4n3

[0135] Plasma metabolites concentrations decreased as a result of PPARs-alpha
treatment included:

CE18:2n6, CETotal.LC, DG18:1n7, DG18:1n9, DG18:2n6, DGTotal.LC, FA18:1n9,
FA18:2n6, FA20:1n9, FATotal.LC, PC18:2n6, PC22:5n3, PE18:0, PE22:0, PE22:1n9,
TG18:2n6, TG18:3n3, TGTotal.LC
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(nMWol es per gramof plasma or serum: 2:0, 3:0, 4:0,
5:0, 6:0, 8:0, 10:0, 12: 0, 14:0, 16:0, 18:0, 18:1n9,
wadnonécsThe term "Total . LC' i ndi cates the val PeT/sRzmg002357

' [0136LEB}5E§151tggtta§gll On%ggﬁtﬁgfléﬁlg?};e@fse‘gg?M,E%WC %ﬁaﬁﬁﬁgs- hta treatment
includede abbrevi ati on PCl8:2n6 indicates the percentage of

pl asma or serum phosphati dyl chol i ne conpri sed of
CEl6:1hnallel & 1 ek IGE 18138162 CER0: 3nB DG4 10, BCA:50, DEl €6t B61611a7, FA14:0,

FataJS AL KRR A TS TRt A A B3l rda 3R Fhoas1os,

LY1649$WI§1mum o6 terl HEPC6: 1R7 EBETY: mgn R3S, PL18:3n6,
serum Results [0131] Treafnent w th both PPARs-a’ and

PC20:PRARED: 3o R0 $npy RO 5uB, HGdomks: & FFGatrn k8: bup, Piid 61 lindj BE18:1n7,

pE20: 3% JRAAD GEREET e i €1 P R anbe SR8 874 P20,

TG20:@hé] T@ZY-44, TREARSn B UCEHrAiting ahd Batyrdtdtahabet i c
condi ti ons and in eval uati ng the safety and

[0137F Plagfualmkiabylitef conk&xdiratonis devreaddd us auebwlt oBPPARs-delta
treat ment s provided inprovenents in netabolic
treatmentinglpded: i ncl udi ng pl asma triglyceride, LDL and

cE18 JpY A e Ko CFR o8 GEEBELECRRI Boc Fay gy ratsitns

FA20:1he Mzm&eﬁ FATIRAIISITE, Y180 4 VRY: 206 1I Y 2 663) PENBIRPCR08N6,
i nduced by PPARs treat nent mag be directl related to

PC22: ﬁe@tﬁﬁﬂm PE48:0y B22:603.t Hel &Py Adshs: n 6105 D¥§18:3n3,
l !
DG203e A BLHB A 2! ﬁqlﬁgfnr@fg\%gzg@fﬁ@@% Re. 5147206, B PE20:2n6, PEdm18:0,
PETotd],E@th(IG:DﬂﬂI_E(EOHS In either case, the nmar kers
descri bed bel ow are useful in determning the efficacy
of PPARs treatnent in reversing or preventing diabetic

di tions 01 gni ficant. changes in the
10138 etk PlsmA @eboR i er TG ho T PAL Bt Be B Asewlyof PRS-
alpha o RItARPdatieit ARAfde: bed in the |ists below The change
fromday 1 to day 28, 42, and 84 was cal cul ated for

o ETBOmolEProa todposifonofl1 6:0¢n PU, Tewrl/ovastabplagas hﬁldby
conmparing the change within the treatnent grqup

* t hhag mefe pareent P&%‘E%U@‘? olipo:dT HyP bnpi Tadk 4 apder éotal plasma

[bnlg&] Pl asma net abolites concentrations increased as

* CEhEMor e BOGRRAURLER £ TE TERD o RbE by i s

o D& inohbpert¥nt 2o podiXidi® 0020: B3l i DC CE2DG4n6/or Bt d516smdh lipids;
D&X24: 0, FA14:1n5, FALS5: 8 FA16: 0, FA18:.0, é}:AZO: 0, .
* FRbomyle pergent composition ob! 8:¢pb in PRoCEL G gnd/or tojaleplasis lipids:
. Yok
5 Bl 4 g VS 8 g i
o PThierimelOper&ad wb@pbsifion PEIBsthalpgerBEdm) 6o BC, PEdnﬂ/&r ka3l plasma
TIgids 0, TGl6: 0, TGL6:I1n7, TGQ&0:3n9, TG20: 4n6,
o SR B B o G4 AR A s
alpharoeslelth tedatiledRinchidelna

e The mole percent composition of 18:1n9 in FA;

e The mole percent composition of 22:6n3 in PC, CE, TG and/or total plasma lipids;
and/or

e The mole percent composition of 18:2n6 in PC, CE, FA TG and/or total plasma lipids.
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treatment included: CE18:2n6, CETotal.LC, DG18:In7,

DG18: 1 n9, DGL8:2n6, DGlotal.LC, FA18:1n9, FA18: 2n6,
wo-208/1060%4 FATotal . LC, PC18: 2n6, PC22: 5n3, PEIBCDUS2008/002357
PE22: 0, PE22:1n9, TG18: %SS%M} 8 3n3, TGrlotal.LC 0136]

Pl asma met abolite conce s increased as a result
of PPARs-delta treatnent included: CE16:1n7, CE18:1n9,
CE18: 3n6, CENABKERDGCFARBSPOSSE: O THEBAPY DGL6: | n7,
FA14: 0, FAl4:1n5, FAl 5:0, FAl 8:0, FA20:0, FA20:4n6,
FA22: 0, FA22:2n6, FA22:5n6, FA24:1n9, LY16:1n7,
[0140) PhagsitagetingralftizessPP ARS targers (PR 6 ghmma, PEABstalgha, and PPARs-

PC18: 3n3,, PC18: 3n6 2C20: 2n6, .. PC20:.3n9, . PG20: 3, . ]
delta) IR UBR St haSERER PRteniRLIRF 85 A AR Gagens. TR fallpping lists
combiREa{: cditnon fahfke®s of THARY Heatmbi & identif{ohftirk &€ of therapeutic

TGL8: 3n6, TGl8: 4n3, TG&20: 3n9, TG20: 4nb6, TQ&22: 4n6,

resporpesPhese garkerg gambe sed toassesn thy efiseenphide teatnaent obiighelic

trations decreased as a result of
condltg%‘%«%%dmlg‘fggggg%? ‘ment included: CE18:1n7, CE18:2n6,

cezo 4n6 CE22:1n9, CETotal.LC, DGL8:2n6, FA18:In7,
n9, FA20:In9, FA22:6n3, FATotal .LC, LY18:0
[0141L%9se4neta plites ingrgasenwith therapevtic improvementsingral glucose

intole ks et ipifadee 0GR dianbelt Spafitiond 0 2 e,
o MO ergeﬁi%gox% thx&%?l@@@n TOEAR AN6ral HlaSh Bipfls;
PETot al . LC and ot al [0138] Sel ected plasma

¢ nthabold pe—rsent onmpmmam Df) ih@Otm 8{’3 il canddg dotabplasmea dipids;

 pIREe gshePmpasitns ok kEanT i by Ch G apdpfilplplasma

pl‘%‘gﬁfa lipids; The nole percent conposition of 16:1n7
o Thg’ F&oléﬁrcéﬂ@coﬁﬁoﬁﬂgﬂ 8f 18: @B@in ptaé%n&ﬁoptdiﬁ plasﬂhehplds

percent conposition of in PC, CE and
ot BhamOﬂﬂ peoent Icompdst;lon oh20: ﬁm!P 61 B@r@EnTG@odzi@omtah Idasrmef lipids;
2nddexd in PC, CE, TG and/or total plasma |lipids; The

rcent conposi.tio 8: 3n6..n PC LT
-« Dhb BRI Grgent SPmRsitipR pf a@?n& *Fhé@nﬂaii@nﬂfef fohplasina lipids.
conmposition of 20:3n6 in PC, CE and/or total plasnma
[0142ipjll"§I ds; 8%2)?{&&6 &lﬁ;:rpe%ﬁgn 8?1 %E{'%?e{%l}lsﬂmg)g?éﬁntl%ﬁg‘%ral glucose
intoletdritedmsulif +e&Htamed Afd 6hePldaitticEBhaitnki es
concentrati ons that decrease as a result of PPARsal pha

o OThéglol@apdre@nicompbsitiog bflt®1n9 in FA;

e The mole percent composition of 22:6n3 in PC, CE, TG and/or total plasma lipids;

e The mole percent composition of 18:0 in PC and/or total plasma lipids;

e The mole percent composition of 18:2n6 in PC, CE, FA TG and/or total plasma lipids;

e The mole percent composition of 18:3n6 in PC, CE, TG and/or total plasma lipids;
and/or

e The mole percent composition of 20:3n6 in PC, CE and/or total plasma lipids.
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3. A method for assessing a diabetic condition in a subject comprising measuring the
levels of a first and second metabolite marker in a body fluid from a subject wherein
the first and second metabolite markers are selected from the group consisting of
AC6:0, PE20:4n6, AC16:0, AC14:0, FA22:2n6, ACS8:0, AC10:0, AC3:0,
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] 73 GnetStole Iad é’&l@n&@a& fth

Fiehes ?“ iRt ge ‘?’“SC‘%%%‘O e B0 ans, {70, C OF e Presence,
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diabetic condition, wherein if the first, second, or third marker is AC6:0, PE20:4n6,
AC16:0, AC14:0, FA22:2n6, AC8:0, AC10:0, AC3:0, CETotal:LC, AC12:0,
TGTotal:LC, PC18:0, L-Carnitine, PE20:0, DGTotal:LC, AC4:0, TG18:1n9,

PE20:4n6, PC20:4n6, CE14:0, CETotal:LC, FSTotal:LC, or PCdm, the first, second,

or third marker is positively correlated with the presence, risk of developing, or
severity of the diabetic condition, and wherein if the first, second, or third marker is
TG14:0, PE16:1n7, PE20:0, PC18:2n6, DG18:0 and CE18:2n6, CE16:1n7, CE18:1n9,

PC16:1n7, PC18:1n9, FA16:1n7, FA18:1n9, TG16:1n7, or PE16:0, the first, second,
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second, and third netabolite markers with the
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PE16: | n7, PC18 0, LCarnitine, PE20:0, PC18:2n6,
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secon four
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The method of any one of claims 3-8, wherein the first and second markers are
selected from the group consisting of: AC6:0, AC16:0, AC14:0, AC8:0, AC10:0,
ACI12:0, TG14:0, FA16:1n7, FA18:1n9, CE16:1n7, PC16:1n7 and PC18:1n9.
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erein nmeasuring the Tevel of the Irst met Ite
mar ker i ncl udes chronat ography, inmunoassay, enzymatic

a¥h@hethdd JTRSS 0RO BELIARSES PRY, whsreinlthe sampleqsibebd Aslsned) 8erum,
of claims 1-18, which is a nethod of i denti fying,

nenisplaredripopeteindeasien.ng t he severity of the diabetic
condition. 20. The nmethod of any one of clains 1-18,
f, ass

h t hod i th
r Sh Belsiogbran ehe ofrlaes -1 B fereth tbesuang Dieyyel gbdecfrs
Ofne@B¥]iRNBarkEr 1%&@6@01&01%@&0g%h9hmﬁrHﬁﬁJb%ayC SRR a%i8 25da¥) or mass

determ ning the presence or abSence of one of nore
r $pektrpspopyr s for the diabetic

The method of any one of claims 1-18, which is a method of identifying, monitoring,

or assessing the severity of the diabetic condition.

The method of any one of claims 1-18, which is a method of assessing the progression

or regression of the diabetic condition.

The method of any one of claims 1-20, which further comprises:
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22.

23.

24.

25.

condition, and correlating the presence or absence of
the risk factor with the presence, risk of devel oping,

worosau@sd ty of the diabetic condition; or (2)PCT/US2008/002357

S P L PP P e
t fehdpi s ﬁﬂdl eorret‘latﬁ;rlg tht pekaerdeasi abgence lof Elfb\lrﬁki faytop{vithhke presence,

di abetic condition. 22. The nethod of claim?21,
m@%@ﬁciwmntgmer ssverr of the é@bf’%?%\dgl% 8T sel ected from

eas Ctr%ﬁ ?qI:]vSéL Pg%y OJ%%K%E B} g {ug;}) OOé'%/erl] n?nfgsihe pevef(of the

b&&df@&&w BhmBk & vith 2RPréNeRES WsR of BBRIGTHE 'R sV @XEbS the diabetic
and activity level. 23. The nethod of claim2 1 or 22,

weandation.t he addi ti onal biomarker is selected fromthe
gr oup consisting of bl ood gl ucose or glycosylated
henogl qbi n. A net hod of determ

nl n e

chig %tf@fl@@i%mo’fl wihercyphe ong9pMoss Hgk ga&Fﬁfﬁ persslectsg from the

I
| PEPUBRISER 7, MR A0 TRASYUBAY A il
chistirg tethigc backipERMd4high bRERIrdssére] Rdedtar®] leveER @ndDactlvny level.
LY22: 5n3, FA18:1n9, DGI18:1n9, LY20:5n3, PC22:6n3,
FATotal . LC, T&22:6n3, PE20:4n6, LY18:0, PC18:0,
FRromsHmd afclemPgr 22y wherirsthepddigionplgbiomenkgr prsglected from the

DG 208 R G ol 05 oA ABRpgRERD: 4

TGL8: 2n6, PCdm 6: 0, PEdm 8:0, PEdnl 8:1n9, PCl4:0,
Te2detlod Efiﬂ&ex%ﬂﬁmgct:ﬁé— BhdPact SR dhan WREHtRohpRis#RGdgARRtering the

fromthe nornal | eével of the first netabolite narker
i agenhtti xsubject andh ateauhmgetge revebdfiafitss merhplity marker sefdeted from

TS orSisBhEhEP el dh, TR AARS n B BEEN o R tee
JFAUY: 1ﬁ9r1§G$8+1ﬁg Mz@@ﬁ@ P@u@, 6r£3Em%m€i,LcTGzzz24m PE20:4n6,
PC20: 0, LY22:5n3, FA1S: I n9, LY20:5

HCH 280 BC ] ERTBAGE: 516, CHEB A6 TN (bl FAYS: H6VLA 18206, DG18:216,

iy e e

D ANG 1 8:442 0T @GI'82n6; CLRINSI63), PEdLSL 830 PEdReld 1 n9, PC14:0, TG22:0,
P41 BT 56 6 STk Shseinealegrasse pnghononpl fetelofhe it
IRELBBAR hARE & i PANIFhat Ry SlenPhirl dhepphRS} . and second

ite marker I's indicative that the agent affects
PPAR—g 26. The nethod of claim 24, wherein a decrease

 TEreffdRPiclHn Jaefvethercdoniptind medsufig ﬂh@lbi/él&)fmé&ﬁfd
is indicative of the efficacy of the a ent for th

t metebabitermaykenselfciaddion thagrgip copsistng, o 46CERO:4n,

g*gﬁ%g {Egt@ 'elf‘@%d Belﬁgfﬁ%ﬁitlﬁ,&i S ot é&@}i%:ﬁ%‘]?bbﬁ%ﬂg,
FATotal.LC, TG22 6n3, PE20:4n6, LY18:0, PC18:0, FA22:5n3, CE18:2n6,
LY20:4n6, FA18:2n6, LY 18:2n6, DG18:2n6, PC18:4n3, LY18:3n3, TG20:5n3,
DG20:4n6, TG20:4n6, PC18:3n3, TG18:3n3, Pedm, TG18:4n3, TG18:2n6,
PCdm16:0, PEdm18:0, PEdm18:1n9, PC14:0, TG22:0, TG18:3n6, CE16:0, SP18:0,
wherein a decrease from the normal level of the first and second metabolite marker is

indicative that the agent affects PPAR-y.
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26.

27.

28.

29.

30.

agent to a subject and neasuring the level of a first
nmet abolite marker selected fromthe group consisting

woRiR@ROs4Nn3, PCl6:1 n7, CE16:1n7, CE18:1n9, LYPOT/BRHINSG/002357

Eomsflai Bl e WhER TR FkerCost Gt oAV f the fis

Fﬁ%ﬁbbﬁt@ marReds Pitiicatfive? RN fic & tl:})é] %_F%ereét@ent ofa
TGl6: 0, PC20: 3n6, PE18:1n7, PE18:2n

Pﬁabct[qﬂ)ndnEnS I n7, PE16:0, LY20: 3n9 PC18 In7

LY20: 1 n9, CEl4: 0 FA18 I n7, TGL4:0, PC20:1n9,

CE20: 3n6, TGl18:1n7, LY18: In9 LY16: O, PCl6: 0,

Disreethed ef:detgmleme thexehasagieriytioRiRa AEeRt copPTising|administering the

%E{opa %}éc@ ﬂI%SSJrfn é ré%ef'@tf st @ %l)hf%fm&i}@r §Ce'léc§etd from
et a Ite ma

er ISI catlve at t eaent affects
PR&Rroup cadSistifig of REDOdd3 dkaﬂ mhm 6f 17t GBI 8:d o9yl Y20:Ag6,

BRI R 2e g FRad, sED RS e S B0 HeidsBah 530:3m6,
PEL981107, T@Fé»@n’y EA 1 48184 | 61 9n7, IFY20: éBGFAE@JS%3| PE20:2n6,
CE20:2n6. FEA24: 0, PESO- 3n9. CE20°3n9, PC20:

PERToBEC, [G18:0, &??320'I3®§6PE11&ln?REASCQMFﬁE(BSiOnPEM In7,

P8R PSR 1 Yep kR B, BB Gy, R18m. o140,

Ced80:1 19, CIPX6L $ad) TdJ%ZﬁlﬁuQ’ISH@DSLWEJO b&26:0l D& Total.LC, DG16:0,
CE14: 0, FA18:1n7, TGl4: PC20: 1 n9, CE20: 3n6,

TR 81Gh . Y Tovald: G, rlb‘iTOLaJﬂeC ®hemm &n micreETHeRY the gormal level of the
DekP ndat omQxikﬁxLMR&l@éththatFt’FJgée%{t fg&ftls r S?\k@%n an

I NCr ease e normal 1eve ahd second
netabolite nmarker is indicative that the agent affects

PPARNRthod%? claTllﬁezmi’tB@rdcd?ﬁprPsh@ RaAGrindRRY 18161 o1 second

increase fromthe normal level of the first netabolite
menetabolifegnarkeli sshacteddrarh thegroup cpuustingaff PARE:4ngeRE16dn7,

. ) diti . ¢
LEELRR RN, 1t A P sRB L EaRBne Fhao £y TRAR

adrRoi3eY FCTW3H) PEROSHG, LY 18: 150076 L4: 1aNd ARG WA Iglihe
| evel of at Ieast one first netabol i te mar ker sel ect ed

f FOR? 108 I YipnD 8105406 §EJotabdLh TAHS:0, BE29: InGePE18:1n7,

T - 1939,

(EgsEhs C@%@ g CRIR 1 PPEI 00 YRS BB g, LY 20109,
LYES40, FRC38n0, TEALD; BO30): 1 8 EEZNEn6, @B KkiT6LY18:1n9, LY 16:0,
FA18; 2n6, 8: 2n6,  DG18; 3 Yl - 3n3, )

0 8 Bl 1o SR TRS: L 5Theh S e T g
Tfﬁ%ﬁ:a%@ﬁ%négg% ﬁogﬁlﬁ ’le\F> ?ﬁmh@ Cf%ﬁ_%dﬁﬁ@%(ﬁrd%etaﬁq% %13&1&:9’15 indicative
IﬁmethecagexataffeeasﬁP/’dhe se’cond net abol i te marker

sel ected fromthe group consisting of PC20: 4n3,

PC16: 1 n7, CEl16:1n7, CE18:1n9, LY20:3n6, PCl? | n9
CEQ@rrgﬂ@d of Alam@7, p@g@ngﬁtgmcrease from the normal level of the first

metabolite marker is indicative of the efficacy of the agent for the treatment of a

diabetic condition.

A method of determining the characteristic of an agent comprising administering the
agent to a subject and measuring the level of at least one first metabolite marker
selected from the group consisting of PC20:4n6, CE20:4n6, TG22:4n6, PC20:0,
LY22:5n3, FA18:1n9, DG18:1n9, LY20:5n3, PC22:6n3, FATotal. LC, TG22:6n3,
PE20:4n6, LY18:0, PC18:0, FA22:5n3, CE18:2n6, LY20:4n6, FA18:2n6, LY18:2n6,
DG18:2n6, PC18:4n3, LY18:3n3, TG20:5n3, DG20:4n6, TG20:4n6, PC18:3n3,
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31.

32.

33.

34.

CE20: 3n9, PC20:3n9, PE20:3n6, LY18:1n7, TGl6: | n7,
FA14: 0, FAl16:1n7, FA22:6n3, FA20:5n3, PC20:2n6,

w@Bstiedosd. C, TGL6: 0, PC20: 3n6, PE18:1n7, PE18:PeBPS2008/002357

C‘Eéisz%mp s lanq%f%ﬁ'ﬁ&oz égﬁitgmolﬁp%%i%d) PEdm18:1n9,

%@4 bn?G2§:'§2@G?f§@n6T@ﬂj§6 bngPl é—y ]ﬁdltﬂgleVHY(;fﬁdt Qaast one second
0, DGrof al

Pﬁfmballteumrkemtdetad faordehﬂ 93)99 Cfmfmstlrlgmef H@Onﬁﬁ Pevelln7,

CRE Raped Bl T Tod b B0 SR orEERBarh I R RSy

| oo ahd VIECEI3H9, @E@o%enLYasﬁﬁvt"ﬁGP@m FA1430, FA6: 1n7
met hod of det erni ni ng e characteristic of an agent

cBﬁéZﬁQBr@Aa&ﬁthﬁ?@ﬂw@ CHletad dénil Glo:G PG00 Phhé InT,
I
TEES L6 ) S L RO SR 1, 201,

CEE(M@l FACS: lﬂﬁlﬁGMt@ PO2:3109,rOE2 (863 TZN@; 1 PGt 81110, Y 16:0,
Al8: In9 FA18: FA20:1 n9, FATotal . LC, PC18: 2n6,
PP 36:6nBC Tt 16, @Gk@QéDﬁlfﬁﬂEéXTOﬁé LCr&Eg ol 4 C, Whereina

T@cge 8%rom! ﬁ%%ﬁﬁ%%ﬂﬁé f‘rs Bf)ﬁéstﬁar Erodﬂldgaﬁlﬁncrease from the

normal [eve I rst msta Ite mar
[ ﬁmmﬂevebof:the adft:oagemttalaﬂftentarkag afFAARcative3at thhagent affects
ngé of claim31l further conprising neasuring the

‘é “6f a second netabolite marker selected fromthe
group consi sting of CE18:2n6, CETotal.LC, DG18:In7,

R o B AP OB oG P e
PEQ@Z& ha jﬁ&&t bﬂ&rﬂeﬁ@&g&hﬁ iev@ﬁiﬁi& ﬁf$3;nemﬁteahar.k€ir’ selected from
vvherel n a decrease fro of the

the ss@uvernsisEngBbCEL 8: zﬁ’éf @ETOﬁabLPnQﬁ,létW eDﬁ4§t1nt9hQG1 8:2n6,
m%%ﬁ‘qté}fﬂ@gizﬁ PRARFA 18336, FAS0TRY hlﬁng&fa ofpﬂéé??,rpﬁzz.mx

erei n a decreéasé fromthe nornal eve
nBE&&0| PEZ2: ORI 10%5 TiGH@i: 2ref, iTd 833t e Tefal.LEawkerein & deerease

agent for t of di abetic condi.tiop. 34. .
wdoohe Sprirliiek PRttt BeiRelfts SRgkerds A Ve iy Bt a¥ecting
CPPRRLEI Ng adm ni stering the agent to a subject and
nmeasuring the level of a first netabolite nmarker

sel ected fromthe group consisting of CE16:In7,

CERSertdd @Ela%m%ﬁfurtﬁEQ@)rﬁﬁ%mgGEEﬁkuﬁng thdl&td: ¥ a second

DGl4: | n5, DGL5: DG20: 4n6, - 6n3,
pasiebglitemarkerssle Tecisgiison tﬁe&@epsonm 9, ﬁ&g%ﬁ%al LC,
FACARO N7 OEA S 1M, DIARS S, DPeAall Lr@ FAl\élﬁ@FALl‘élz%@Fﬁzo 1n9,
LY20-4n3° “PCL6- 6’ PCL6:1h7.” PCL8:Tnd. PCL8: 3

PEAToth2.C, PC28:2265PCELZ303, 0 8: REER23n Qﬁzme %33 216,

Pﬁiﬂ%@@g ?é%g%ﬁ@&lgreﬁ%% ‘!;Fgéﬁ gﬁg e6noc1)'fna{:>fzg/gl1 o% tLe ? tst and

second metabolite marker is indicative that the agent affects PPAR-o.

The method of claim 31, wherein a decrease from the normal level of the first
metabolite marker is indicative of the efficacy of the agent for the treatment of a

diabetic condition.

A method of determining the characteristic of an agent comprising administering the
agent to a subject and measuring the level of a first metabolite marker selected from
the group consisting of CE16:1n7, CE18:1n9, CE18:3n6, CE20:3n9, CE20:4n6,
DG14:0, DG14:1n5, DG15:0, DG16:0, DG18:0, DG20:4n6, DG22:6n3, DG24:0,
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35.

36.

37.

TG&20: 4n6, T@22:4n6, TG22:5n6, TG&4:0, TGL8. 3n6,
TG18. 4n3, wherein an increase fromthe normal | evel of

wo b@sfidgoss metabolite marker is indicative thapCt/bg2008/002357

FERThaRS SR LR A AT rfd Tl 1RGP 22 B Fhago.
@A@b@h@ tLer(ﬁ() Cklgém&lglrl]@q’;wb ﬂﬁgnmmlag)E %ng%ﬂog% %tthISPCIS :3n6,

DE@IIS 6n3 IRQQA} Infs PCRGBB6 0P CRGA89,C20cS; BCAmdsd, £kgm18:1n7,

Ry PR TR R R

L¥%80:306, TGY2A1n6M3G2P8HE TG 24881165 1 81306, RGUS. 4rﬁ9where1n an increase
PC18: 3n6, PC18: 4n3 PC20: 2n6, PC20: 3n6 PC20: 3
P@Qm thﬁ ormptgrel o hthe Prstrmesabolite magkes i chapEfthaBﬂ’G agent affects
In7 TG15:0, TA 6:0, TGl6:1n7, TG0:3n9,
4n6 T@&2:4n6, TQ&22:5n6, TG&24:0, TG18. 3n6,
TG18. 4n3, wherein an increase fromthe normal | evel of

t *Pﬁ‘e friefrdld o@@ﬂalﬁ@qqnﬂhmgﬁlsidgan%hﬁg $he I8vélttiaGatdnde
that the agent affects PPAR- 36. The nmethod of claim

3metahhbneen¢rquseh¢tqdefa@e the greup kensigingelf GRhpeln7oCEIRd n9,

ANEL . X di f
[PETHaMELERR) e TR, R 9145 3ol 05 BB BG1s0
CDMII4n8NDG32:6nA, ey me14d1ei;seFM1aiongAtme) FA18:0, FA20:0,
characterlstlc Of an agent conprisin adm ni steri

CRa23gehAZ3 dnfh AR Bk AShnSra oLl lg? LF18nt. ued0 13 3C16:,

Rk TR e Pl ey P lacpediggrncdsn

%go :ctng,, P(FFRAEEL% A C AR 0h A PELIG; | FFARBdini 6.0, PEA&Y1 8167, TG15:0,
Total .LC, _PCL8: 2n6. : :

SEB3 619, TSN n 020 308: Bie0- Mo Sh 416, Gt S0, 1G24y TG18.3n6,

t JF@I k QYS' wﬂéreﬁtaﬁl iRéRhseH s ?ﬁ@%aﬁ%b@é{%& ﬁrﬂ%& 8&cond

selected fromt group consi sting of

Crteibbi@, mgkd8:i8indjcaGER thaBHE, agéEdefe(CtsGPPﬁDGm 0

DGL14: | n5, DGL5:0, DGLl6:0, DGL8:0, DG&0: 4n6, DGZZ 6n3,
D&4: 0, FAl4:1n5, FAl 5:0, FA16:0Q, FA18:0, 9
FAbpmgthod & 21dima34, phsreiman nepeese fom thengrrpal lwis Hygdirst

SR mBEOES D EAEE PR, B oo o

Pddbtte: éhndRicad 8: | n7, PE16: 1 n7, PEdm 6:0, PEdmM 8:1n7,

TG15: 0, TGl6:0, TGL6:1Nn7, TG0:3n9, TG&0: 4n6,

T&2: 4n6, TQ&2:5n6, TQ&4.0, TGL8.3n6, TGL8.4n3 wherein
aAduethed o6 d¢temminingehe ehathcterstis ofan agpat qompgtsmg administering the

met a I |t rK
TEUAPRL) Sl Al A R
tE&éctéd‘lﬁoﬁhgﬁélgrcﬁlbfo@ﬁﬁlstn@:bfﬁﬁl8.3186 CETorilllad 06G18:1n7, DG18:1n9,
determnin he characterjstic of an8 ent c,(lg Halgg
a8 2n6e P; tqlﬂ& FA18:1n9, FA18:2n6, FA20:1n9, FATota 18:2n6,
PC22:5n3, PE18:0, PE22:0, PE22:1n9, TG18:2n6, TG18:3n3, TGTotal.LC and the
level of at least one second metabolite marker selected from the group consisting of
CE16:1n7, CE18:1n9, CE18:3n6, CE20:3n9, CE20:4n6, DG14:0, DG14:1n5,
DG15:0, DG16:0, DG18:0, DG20:4n6, DG22:6n3, DG24:0, FA14:1n5, FA15:0,
FA16:0, FA18:0, FA20:0, FA22:0, FA22:1n9, FA24:0, FA24:1n9, LY16:0,
LY18:3n6, LY20:4n3, PC16:0, PC16:1n7, PC18:1n9, PC18:3n6, PC18:4n3,
PC20:2n6, PC20:3n6, PC20:3n9, PC20:4n3, PCdm16:0, PCdm18:1n7, PE16:1n7,
PEdm16:0, PEdm18:1n7, TG15:0, TG16:0, TG16:1n7, TG20:3n9, TG20:4n6,

TG22:4n6, TG22:5n6, TG24:0, TG18.3n6, TG18.4n3 wherein a decrease from the
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38.

39.

40.

4].

agent to a subject and neasuring the level of a first
nmet abolite marker selected fromthe group consisting

wotoREl®s4 n7, CEL18: 2n6, CE20: 4n6, CE22 | N9, CHEIot/ak20082002357

E&%&%I%ai VEBA%%Iﬁr ne)etgl?ﬁlg% a@%@& 1rg:ﬁé§1$e ﬁzﬁﬁ%élﬁ%brmal level of

PR Qeddifd, mEtaBalitd ﬁﬁ.rké?@?e?lrﬁit&tlv@iﬂat theQgetIRcBITPAR-.

TG18: 2n6, TG18: 3n3, CE16: 0, DG18: 3n3, DGZOZ 3n6,

DGTot al . LC, FA18: 2n6, FA20: 2n6, FA20: 3n6, PC18: 2n6,
PBE20ethnd of SEcmi8ing, thPElTaJaGIbni:u'E ofrad agGRaoalprisitg adimanisfening the

d f th I f the t
TREh I § SIS ARG PR edhe JEUR 3 fist mebo i aharkgt selseied from
PiRARrsup é’&slsahg oﬂeEm edancglmﬂs IES0U4dd) E200H0! CETBEI.LC,
measurin evel a second netabolite marker

s@lCel&?e@ FAé&alnﬁeFlgl%lhw ded): kn9, kg 28f6n3eF Agotal b, LY18:0,

Rl €0 PR L EE el 1835 3 . P8 e Cat AR, pe2zicns,

LYG18:206, T28:348,6CE 1618 D61 8:3nPA G20 8n6 AGGToéE.C, FA18:2n6,
PC22:5n6, PC22:6n3, PE18:0, PE22:6n3, TGL8:2n6

TEA80:3R6, A dng P(H&1N63RE20:Bup. 0P el 8- Dot atpl. [ Eand

E@é’!%ogdqg‘?, Eﬁ%&lé?% 8]: g 6{%?1’6 : crqt%&?er&g%%ff lg% ﬁrsﬁ Bstabolite marker

dadndiastévef thatnthe hgemaffoets PPAaReb. of the first and second
netabolite marker is indicative that the agent affects
PPAR-d. 40. The nethod of claim 38, wherein a decrease
f Ibmrteﬂ@dmfrctmm 38eﬁuethero¢onnmeslrfg' measupag gisoley ¢leof peperand

it plggatggg )éer se(ﬁ ef fhcac %gnstls oqiﬁ:( ﬁngdﬁiﬁs 2n6,
deEQO’mnBI 0B22:189, Cdﬁl‘cﬁ@ltlﬁ@llst}ﬂs 2ﬁ6 B B 0eTF AGTRY, FiAQ: 1n9,
adm ni stering t he agent to a and neasuring the

| BO2:688, BATPREEChbYABO LtYéZOﬁ‘ﬂlﬁkJeW%épéac}f%bﬁ Q. Repd - #e5,

SREAP SRR AT RUGER Al REIBRLASGAEMR IM o botsss,

FBG20E 316, DIcAhal 0, C, IR Th6, FA20: 06, FA20:346,60C BA235, PE20:2n6,

(BamaR: pEfois! ERgindpGEomliC, wessindorssed foni e normal evel of

P@I‘:&irgﬂ@ld sECeAtdt ﬁ%bolﬁ%ﬁé}% irfdieafivé 'Eh’%t tlfe’ nodTfbcts PPAR-S.
0, PCdm 8:1n9, PE16:1n7, PE18: E20: 3n9,

TG14. O, TGl4: 1 n5, TGl6:0, TGL6:In7, TG18 3n6,

TEAS thdd of GERIM3I ) whefer a dBéreastEom %orﬁ@l@'vélﬁﬁ“ the first

L-carnijti ne and _butyrobetaine., wherei

| merbaliiermaket Randieatig)of (s elficiay lifae gnd forfae HewMenkof a
icative that the agent affects PPAR-d.

4 ab$ceé0§rrlg%t od of claim4 1 further conpri sing

measuring the |l evel of a second netabolite marker

s@l héthed of A&t gdhe URareQBSstitdfg a@bnt@ohfpribingadministering the

CEgle?lt lton;9 subject and measuring the level of a first metabolite marker selected from
the group consisting of CE16:1n7, CE18:1n9, CE18:3n6, CE20:3n9, DG14:0,
DG15:0, DG16:0, DG16:1n7, FA14:0, FA14:1n5, FA15:0, FA18:0, FA20:0,
FA20:4n6, FA22:0, FA22:2n6, FA22:5n6, FA24:1n9, LY16:1n7, LY18:1n9,
LY18:3n6, LY20:3n9, PC16:1n7, PC18:1n9, PC18:3n3, PC18:3n6, PC20:2n6,
PC20:3n9, PC20:4n3, PC20:5n3, PCdm16:0, PCdm18:1n9, PE16:1n7, PE18:1n7,
PE20:3n9, TG14:0, TG14:1nS5, TG16:0, TG16:1n7, TG18:3n6, TG18:4n3, TG20:3n9,

TG20:4n6, TG22:4n6, TG24:1n9, L-carnitine and butyrobetaine., wherein an increase
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42.

43.

44.

CE18: 3n6, CE20:3n9, DGl4:0, DGl5:0, DGl6:0, DGL6:I|n7,
FA14: 0, FAl4:1n5, FAl 5:0, FAl 8:0, FA20:0, FAZ20:4n6,

WO202106054A22: 2n6, FA22: 5n6, FA24:1n9, LY16: | nFCT/US2008/002357
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an3, PCdml 6: 0, PCdm 8 I n9 PE16: I n7, PE18:1n7,
PE20: 3n9, TGl4: 0, TGl4:I1n5, TGl6:0, TGL6: 1 n7,
TG18: 3n6, TGl18: 4n3, TG&20: 3n9, TG20: 4n6, TG&22: 4n6,

TR irettfdd df-claanri 1t ﬁuﬁhex&mﬂnﬂﬂsﬁr)g mb&uAing ¢he lewl @if @isacard
i ncrease fromthe normal | evel of .the first and se Eg

neebeliierraarkel selsctqdfrom dhegopp @%ﬁﬁ%{ngm&%&ew &Ffl
PBﬁ'?s%nﬁ? E20:8f0, TR [10d 1?&19!0?’)@1%40,13!@ 847 Fa 4 , EAL4:Ins,
[ evel of the

i ncrease’ from tHe norna I'rst metab
nBAKE10, FA1B10dFA20i0y EAGD:4nhelF 422:0cBAY2:306 tHMh@nﬁ;iF Af2ér1n9

HbRabnEd: RE bR aru i SeE G D PR agaber €aRE R,
apa 8‘ 113 effcmizﬁfh PR, PO2G 483 B CERY SBNPCARASY, 'P@erﬂ 1*861 n9,
| evel “of at least one first metabolite marker Selected

f PB6:1 hg, Rfr18ulm7c BR20:309.0EG bA:0CEG 841 nY, T@R1L8: Pad:1n7, TG18:3n6,

%%3?%% L T e e R

robRinel, XZeréif dn ifed e FronP @ iotmal 1eRsiod thdfisst and second
PC22: 6n3, PE18: 0, PE22:6n3, TGl8:2n6, TG18: 3n3,

cmewbolitenmrgenia andigxtpre thatdhe axenpetiects PPARALS: 2n6,
FA20: 2n6, FA20: 3n6, PCI18:2n6, PE20:2n6. PEdm 8:0.
P Tot al T al .LC, .and asu
© Etiod g S A AT GBI TS RUe Saeal dete! Pr the st

t Hﬁta%ﬁﬁféﬁn&ﬂ@tsls S’tﬁdlE‘z‘;‘hv‘éfof @Eelgﬁkgbéh of(t:Eé@geln'ﬂ for tﬁgﬁgatﬁﬁﬁt of a
DG14 I n7, FAl14

FMhetid@ndﬁmllS O FA18 0, FA20: 0, FA20 4n6, FA22 O
FA22:2n6, FA22:5n6, FA24:1n9, LY16:1n7, LY18:1n9,

LY18: 3n6, LY20:3n9, PCl6:1n7,.PC18:1n9, PC18;3n3

p&Betbpd of detomninpg, thpehasacipisticratap agh copppising pgministering the

TR Py R 538 B
Téd&tethBomTth2 @fj(ﬁlggzpnﬁ' 1S54 13 d{;‘ﬁ_’(ﬁEl EGXD :GEi_(S;2n'BGL>}E2? mxag, CE22:1n9,
FFETPR L B b 3R R R Tp il A e S G Raoral L

ang 180, LYO0ASBEL 20180t NeC 190 BE20: )6 IPC2h: 31i8ePE22:8RY, PE1S:0,
net abolite marker are indicative that the agent

aPE22:683,FrRAR:2n6 TGN 8ndn3h 68 1610, sk 313 HGHe3nte ¥ahnsal. LC,

¢ FeTeRER R R Gt Py PPN A E B RS Bigy pEToml LC and
ME&TE N, e mead@ingQhe fevePbBN Wdst SndRESERT mbﬁballt%aﬁﬁlka
fromthe subject foll owi ng adm ni stration of th

¢ palesterbiromethe ErupSQBHBiNg Ot & B Sk, GE §ng, CE20:3n9,
BIARY, D61 9B 1581 8:02h% 1888 kR4 Tor RN EAGs I L1420, FA18:0, FA20:0,

FA20:4n6, FA22:0, FA22:2n6, FA22:5n6, FA24:1n9, LY16:1n7, LY18:1n9,
LY18:3n6, LY20:3n9, PC16:1n7, PC18:1n9, PC18:3n3, PC18:3n6, PC20:2n6,
PC20:3n9, PC20:4n3, PC20:5n3, PCdm16:0, PCdm18:1n9, PE16:1n7, PE18:1n7,
PE20:3n9, TG14:0, TG14:1n5, TG16:0, TG16:1n7, TG18:3n6, TG18:4n3, TG20:3n9,
TG20:4n6, TG22:4n6, TG24:1n9, L-carnitine and butyrobetaine., wherein a decrease
from the normal level of the first metabolite marker and an increase from the normal

level of the second metabolite marker are indicative that the agent affects PPAR-6.
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45.

consisting of: the relative anount of 14:0 to total
fatty acid content in TG the relative anmount of 14:0

W(I)QOOB/QO@BMatty aC| d content |n tot al I|p| ds POBUS2008/002357

ere armu

C aBitaieht for tHe(?mabehﬁ doﬁhﬂiohya)rapmmg nﬁﬁsulﬁag@hé revélodfaal metabolite
fatty acid content in tota pids; the relative
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total fatty acid content in CE; the relative anou

of
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st Reig SoBkat i GraParelpGiaym e o 2Ot g i ) e ackd content
t Betot 1ipldsY e 2BRHN arﬁf)m?t%f Q@%n%(io t @bttty Q&Hﬁoﬁféhfjm PC the

content 1ntotal lipids; the relative anount of
t celatotesmduant Df/%can@l tecotel éatty aqd p@ytentne Gl tlat lrei/:mvamnnt of

oL Py SRl DA S e RS AT 9t ot

C efifyaRid édhtdiiein FAe tHe%l%hlvél EmIURUSTL2208n3L8 taabfatt) atidt@dhtent in
fatty acid content in CE the relative anount of

18C2He relgtive empuntafily:tadite tetahfattiiacidropgnt ey bF selptive
?E@Hr oqf221(§132t0 Qotgffa[‘t? ta%g Cé)ﬁte'n*n 3t g:%?gaﬁ?é aﬁlgurg%\‘f 22:6n3 to

AR aro Ui Yy acl
C eidletatty hd¢id icohtaht initpiablBpids;the Fedhtivtel angoumnofing:0ad tckd: mesz acid

to total fatty acid content in PC the relative amu

ofontgatand G ghe wslasive pmopt ofch8 toteiad hpidsio tatal fagp acid content; the
J %l@\}e\/ﬁ%cgﬂ? gf‘i 8:0h6 {Prodll @a&}p?ctl@ Edtediah Pe; 8% Igla?lgtg ttax)?/l'&hnt of

atl ve anount 18:3n6 to total
a¢8ane mtwaitfaut)nadmtamtelhu ipiCEs;the tedxatrvelaatqumeommznnﬁ togbtal fatty
20:.3n6 to t aci d in P elatlve
it ot b3 Al PR ctng BF L Bhe 16 ol faly id Eoshent 15 TG the
apdadRem&inabt V@zmm @ért}Z&l&’v Béntb ih el 1ifidd; &E{esl%fdti@e amount

content in total 5) he net hod of claim4
waf ti3nq i total f@mﬁw s@genteafar i thg relativecoriniref 4%3n6 tetotal fatty

acid content in CE; the relative amount of 18:3n6 to total fatty acid content in TG; the
relative amount of 18:3n6 to total fatty acid content in total lipids; the relative amount
of 20:3n6 to total fatty acid content in PC; the relative amount of 20:3n6 to total fatty
acid content in CE; and the relative amount of 20:3n6 to total fatty acid content in
total lipids.
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46.

marker in the sanple, wherein the second netabolite
marker is selected fromthe group consisting of: the

W(i)etboa/aomm anmount of 14:0 to total fatty acid cpot/@81008/m02357

T I 14:0 to total. fatt id . ..
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t ﬁafk‘éfr # thE @%?leaﬁzhgreﬁpﬂﬂt-: 88dondMndtbol {t& Maklh & det@tNPortthe

of 16:0 to total fatty acid content in TG the
rgioap cosigimguodt thsfrelegive amounioefal4:9 ta tojal é@tyda%mrémt ind'G; the

PR Gt
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2
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acid content in CE; and the relative amount of 20:3n6 to total fatty acid content in

total lipids.
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47.

total lipids.7. The nethod of claim46, which further
conprises measuring a third metabolite marker in the

W(sawpheaOSMer ein the third netabolite marker iBCT/US2008/002357
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total lipids.
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acid content in CE; and the relative anount of 20:3n6

to total fatty acid content in total |ipids.48. The
woredosadosf any one of claim45-47, wherein thepdi/ab®ns/ 02357

condition is inpaired, glucose tol erance, .insul.in

48. dbe methedeof apy 9ae PE claim 4p Ui, Whegginthg|diahgie cendition is impaired
HEFL ISR L. ol ISP o e BRSAY scctepis
OMEA S HOL modtasiec NS Hyesbesity, ohiddhodid abesins meddbolid kendremiepd
of cl aim 48, eren the diiﬁgé%c condition is inpaired
g PRIy BYLIC Oy PR AfRAsE: F@EStFn 8§S-0f clai m 48, wherein

the diabetic condition is insulin resistance. 51. The
hod . ,of .ong, of, cl ajmg. 45-50 er.ei.n _t.he, saml
0. TEhgRsuR G, ShpfipthERiabar Qg Solphd) AEe flerance
fraction. 52. The nethod of any one of clains 45-5 1,

50. WRE Gl BRI AR Wwhakeid e dRILGE coh@BBA isSHsulin resistance.
chromat ography, an |nmunoassay, an enzymatic assay, ofr

mass spectroscopy. 53. The nethod of any one of clains

51. 43héhethddastaing ohBef tlafas 4880, Whertihahésahsit i€blooddiladngd) serum,
conprises adm ni strati on of a PPARs-gamma agoni st, a

pprielataddinepegieinifEactioand/ or a PPARs- del t a agoni st.
52. The method of any one of claims 45-51, wherein measurement of the marker

comprises chromatography, an immunoassay, an enzymatic assay, or mass

spectroscopy.

53. The method of any one of claims 45-52, wherein the treatment of the diabetic
condition comprises administration of a PPARs-gamma agonist, a PPARs-alpha

agonist, and/or a PPARs-delta agonist.
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