Bl OMARI CERS EFUL FOR DI AGNOSI NG PROSTATE CANCER, AND METHODS THERECF FI ELD
OF I NVENTI ON [ 0001] The present invention relates to small nol ecul es or

net abolites that are found to have significantly different abundances or
intensities between clinically diagnosed prostate cancer-positive patients
and normal patients. The present invention also relates to _nethods for
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BACKGROUND OF THE | NVENTI ON [ 0002] 'PHERE®Ee cancer will affect one in every
six men during their lifetine, with over 200,000 di agnoses and 30, 000

deat hs per year in the U S. alone (1). It is the second | eadi ng cause of

death due_to_ ca I Current screening nethods for prostate cancer
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of prostate-specific antigen in a bl ood s l,e el
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and 2) that only about 30% of nmen with a positive PSA test have a positive
bi opsy. Ditagretisids forsdiagnosingrpressatp carcsr, o8 (s riskf dexelpping prostate Gancehe
treated for prostate cancer, about 25% have di sease recurrence and require
additional treatnent, while in other cases sone tunors never progress at
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D agnosis is a conplex process, which involves integrating the results of a

physi cal ex&m1@itan 5@0?"- r‘ﬂﬁ[y i andul ar
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pati ents and normal individuals. SUMVARY OF THE | NVENTI ON [ 0006] The
present invention relates to small nolecules or netabolites that are found
to have significantly different abundances or intensifies between
clinically diagnosed prostate cancer-pgsitive patients and nornmal patients.
The present invention also relates to nethods for di agnosi ng prostate




3. characterization of nolecular structures; and 4. developing a

hi gh-t hroughput quantitative or sem-quantitative MS/ Ms-based di agnostic
assay. [0008] The present invention further provides a nmethod for the

di agnosi s of prostate cancer or the risk of devel oping prostate cancer in
humans by neasuring the |evels of specific small nolecules present in a
sanpl e and,,conpari " o e (M:poifthting tHeeperfommanse neasure
the int enE‘tW@yo%Ftﬂglgé@%%%gﬁgﬁFrmﬁriofﬂgf:ﬁf’ig’ggegl so_ref ergr ede%o S. .

met abol i t gRarabiBridthe (GRsHEVRY didupetificity)af iheH‘SMmﬂmﬁ@ﬂﬁsaMbﬁqﬂMeﬁm'si ties
to the intensities observed in a popul ation of.healthy i die"{;@'ﬁi@bﬁ (0009]
The pr esentlated\diffeienee pr ngidsase, Anddbaod 'BPStiS&\‘-.erSi’% Bé &% &% han one

nmet abolite rker. tor djagnqgsin r : i&a hRdtibé Eintheps of :
a) introd@@fr{ﬁﬁ“%{m’éft?ﬁheﬁgpg“fq}?‘gﬁ’% el%zltéﬁﬁ %g rom gﬁgpg@ﬁm?e t han one

pati ent wipl foie 05halr Sr&RAAGH TrifAPAPIR(M) the Rbetneativogata fopidetectianof bigh-

netabolites into a high resol ution nass spectrometer b) 812(23@"‘/“913511

quant i fyi ngadéahmobowag itdeasel Hotwithadalse-pysitveras ¢ig/ 050 feft 9 (Y d

gquantifying data; _d) conparing.the identifyi n | F M1 from

t he sanpl @%WFWVW S BNe hPOTUYSPIOPHY ?éﬁ%ﬁ&%ﬁ#@g@%‘%ﬁﬁgre tﬁan one

ref erence SaRPLS: paNdn Qi) 4 dol¥dsRe QlfoePbvelDf fouklyalt d WisatTOL, s ! ker
anpl=® and sal

that diff en sal one or ndre than one reference

sanpl e. [ QRdFdedth83vEbARM-ad@edRBlelancra Themdlave beh thammthérstudiss apaictt es
listed in Table 1, or any conbination thereof..L The nethod. oay further
conpri se gwitéeassess P Ansenbitiaity.husthetatest fiadingpelaim av W@Wi‘ﬂlé%a

T ansr or m TERCDy LosEroA et oS B0 AT R EaltElDhuc e PR DEABHY | ©F
present i nupRidoRitivet SR bKGueRty Roretfibiibsf To cothpliaeanaerpfuathénit epmarscer  or

the risk of prostate cancer in a patient, the nethod conprising the steps
of : a) olthai dietgimramsedprevdlenonof herd gpprostatic hynsyplasiad BRHigths azamg ayls e to

obtain quantifiying data.for .an nore than one tabolite marker: c)
corpar g Ranslasioar e pgriyidor S it vt et ot FoeRt HertrasBtee: o
mar ker to correspondi ng data obtained fromone or nore than one reference

sanpl e; ar];éﬁg);]r ?%%r%?@éﬂnﬁpﬁﬁgﬁdsﬁ?g?&ﬁf difdefr Bbdmakis)s dicd eaglate

cancer or prostate can 0012] The one or nofe than one

met abol i t ewhizhhmevolves istegmating thefresmits bfiephyeicabolantination] sPB4 tésh, theGleason, or
any conbi nation thereof. The di agpostic t hqd gbove, may, c ri,se anal yzi ng
the sanpl eZB¢e Yq“&?‘ﬁ@ﬁﬂﬂ?ﬁ%?%ﬁﬁ?%@é%&@t@gmﬁ‘ YOt eSS step b) .
Al ternatively, when the nethod is a hi ghthroughput nethod, step b) may

conpri se a@glbg]git@gcl&s}%ﬁ%@éfs deel vifihrdstaft @S aelcaidh) Ltfestihbect

I nj ection wed by linear ion trap fandem mass spectronet r'y. [0013] In
t he net hodisablede detectivish fad) ovthe présencerd, prostate cencehorthainzan peddictapgressenyl e

may be a plurality of sanp]les ohtained fro ontrol individuals;. one or
mor e t han Wfeassadhighspegiaity ag ﬁ%smwwﬁﬁﬁwﬁwﬁ&lﬂléﬁ&ﬁ“@ama&? dat e;
or a conmbi Baki QtahBG H&bidity. The claimed invention describes the discovery of molecules

present in serum samples which show a differential pattern of abundances between

prostate cancer patients and normal individuals.

SUMMARY OF THE INVENTION

[0006] The present invention relates to small molecules or metabolites that are found fo
have significantly different abundances or Intensities between clinically diagnosed
prostate cancer-positive patients and normal patients. The present invention also relates

to methods for diagnosing prostate cancer, or the risk of developing prostate cancer.

[0007]) The present invention provides a method for identifying, validating, and
implementing a high-throughput screening (HTS) assay for the diagnosis of a health-state



[0014] In another enbodi nent of the present invention, there is provided a
nmet hod for diagnosing prostate cancer or the risk of prostate cancer in a
patient, the method conprising the steps of: a) obtaining a sanple from
said patient; b) analyzing said sanple to obtain quantifiying data for one
or nore than one netabolite marker; c) obtaining a ratio for each of the

one or nore,than qne net j t 18t e Ridthed eiconipasses dhol i t e;
d) conpar ilﬂ@c%yfh&?%%egc%ﬁsgi glng%g@reul%?gﬁ%ﬂhan one netabolite rra'r#er to

the inter %hlg&ﬁﬂf@%ﬁtﬂ?bﬁﬁﬁi-&ﬁ&iﬁmmﬁmbﬁntﬁgi@l sampledBIBL RERATEHRT one or

nore than oné reférence sanple; and e) usi sai d .c rj . i-Agnose
pr oa t St ebcfa]FMS lteodmolng]atoriﬂ@glpfwﬂil }5%%@11& swaﬂ%@t.m‘ﬁﬁﬁg?%‘?ﬁ%&f }%&lgtrl]g*sftﬁf c |
met hod abgve may conprise one. or nore. t et ldst FolldWw&E bystkect e
from met amﬁé“ﬁ‘@&? i PEOF&YS; Wﬁ?élwybcé%%atl nt hor eof EP&

di agnost i c_ e R e SAPERRIbE& R0 tRiskes srite cwmaipdlepropertiexyof the
chr omat ogr%ﬁ&gﬁgﬁ%ﬁﬁmt ryd(bE%- I\/gl)?gl in step b). Alternativ whe

. ly, n
the met hodmbfecalel it daeughizationret tingl featitre getysing yedhnds inely I&Sag Mg the
sanple by either direct injection or liquid chromato a i r ion
trap tandelimited dosphsomatamanhc sprroatEm, A WQW% g@@@?&ri{{'@eh{l@g@ve, t he

one or nore than one ref S e a plurality of sanples
obt ai ned f?‘&ﬁﬁ‘%@ﬁﬁ@é‘ﬁn@mﬁ&gﬁ@%o eg%XOf?rore t han one basel i ne sanple

obtained fromthe patient at an earlier date; or a combination thereof.
[0017] The pr esenieph@npRandidehtifyirieretention iiles ofthemdtawlites; eval uating the
efficacy of a therapy for treating prostate cancer in a patient,

conprising: a) obtaining a sanple fromgsaid patient D) an i n ai d
sanpl e to obtai A @mdvcingy fergripiye MeM3 %ﬂmﬁ%ﬁﬂé P?’ri%ﬁﬁ'%ﬁ@e"?ﬁ?ﬁ’ogﬁ%’e
mar ker ; c) cog&)?}ji ﬁ&,sai d quantifying data to correspondi ng data obtai ned

fromone or nor one reference sanple; and d) using said conparison
to determi ne whether the therapy is inproving the health state of the

patient, [0018] 3wWaptRtizhtion 8NRoRiculBPEtudiitas) aade netabolite marker is
selected fromnetabolites listed in Table 1, or any conbi nation thereof.

The di agnostic nethod above may conprise anal yzing the sanple by |iquid
chr omat ogr aphy fedsyelpingahigh-thrpughnot WW@@P&W}Q@F@B‘?&M&%@” en
the nethod is ahighthroughput nethod, step b) may conprise analyzing the
sanpl e by di recfjlqgﬂ?%'é"tﬁs “or liquid chromatography and linear ion trap
tandem mass spectronetry. [0019] In the nethod as descri bed above, the one

or more thpeoose The brkaRGhvéaRion fartheproddes Petdi foy thefdisgmepis @f peista¢ ned
from control individuals; one or nore than one pre-therapy baseline sanple
obt ai ned f rameet hethsaiskofideveloping poossatn sancsnin humanstby measuring the levels of

specific small molecules present in a sample and comparing them to “normal” reference
levels. The methods measure the intensities of specific small molecules, also referred to
as metabolites, in the sample from the patient and compare these intensities to the

intensities observed in a population of healthy individuals.

[0009] The present invention provides a method of identifying one or more than one

metabolite marker for diagnosing prostate cancer, comprising the steps of:

a) introducing one or more than one sample from one or more than one patient
with prostate cancer, said sample containing a plurality of metabolites into a high

resolution mass specfrometer
b) obtaining quantifying data for the metabolites;

¢) creating a database of said quantifying data;



[0020] In yet another enbodi ment of the present invention, there is
provided a nethod for evaluating the efficacy of a therapy for treating
prostate cancer in a patient, conprising: a) obtaining a sanple fromsaid
patient; b) analyzing said sanple to obtain quantifying data for one or
nore than one netabolite marker; <c¢) obtaining a ratio for each ofﬂ;he one
or nore than ong netabolije - t i adat€ Grdnn othe neatrabo hwitke;  d)
conpari ng eachrﬁa‘fqng)wgs%lg Hgéltﬁl %Dcfgu?%ﬁgﬁlgne nmet abolite marker to the
internal contr Qly@BioAaR ida® frdin @@amplfeordiongotiaore this enarelreNce ABRE: or nore
t han one reference sanpl'e; and e) using said conparison to determ ne

whet her the themdpy is inproving the health state of the patient, [0021]
wherein the one or nore than one netabolite marker is selected fro

met abolites |i s@q&ﬂﬁ@iﬂ'@bﬁ@orhnowthmgnm&hbd&@mﬂ@ that differs et Mt osti c
met hod above may conprise analyzing the s | e by .liquid chromatography
mass spect r omet sajple Sdviid one ormeerefian onere %%ﬁle when the nethod is a
hi ght br oughput net hod, step b) may conprise anal yzi ng,the l.e by direct
i nj ecti on [010] k¢ Mewboliteniacigprograpelected ﬁ‘ﬁmdhﬁmﬂ@éomﬁ%gbﬁﬁddﬁmﬂagﬁy

t try. 10022] In th hod i bed th
oo 1 ef or conabisalins tberal; T TelhpdipaY MIGI FOLBITI Lotk &R fudbelB P | e
i ndi vi dual s; f - ; 1 érned
from t o et gt fedif forapfin] Sapldif! FpYKBARSLNIG BRSNS
her ei n ”ﬁymla?bﬁﬁfﬁbiﬂ&dTbenﬂll Bt esdnancerMasstSpetimometeo§FI8).cancer |

for exanple the PSA test. [0024] In the diagnostic nethods and net hods of
eval uating the efficacy of treatnent as descrihed, above, the one or nore

than one ni0dbbiThe present irvention alse prosidesiasgethpd frdiagngsne Prosiafe FCFLYF of
| ysophosphgl i pids, i ncludi ng | ysephosphat.i ' s .

I ysophosph&ﬁr%loztpﬁaﬂf’g‘? ‘éarﬁ“‘ﬁlg’g,ayﬂe@ggtpﬁ%slﬁ%tgggé‘ﬁ}%ﬁﬁﬁlﬁsgpﬁgﬁoI am nes,

| ysophosphati dyl seri nes, |ysosphi ngosyl phosphoryl chol i nes,

| ysophosphat i dyh%mﬁg{@lﬁahﬁ@mnﬁﬁdtﬁnti nositols, platelet activating
factors (PAFs), and comnbinations thereof. For exanple, the one or nore than

one netabolite : : 1 : { . A FHiBodBRaE e
nmeasured in Dal tgg%lléﬁ%?@%arﬁgﬁgﬂegﬁt%?aﬁée%{u val ent fto, ao? %5. 33221,1 b)
517. 3148, c) 518#gddlitedharket. 3480, e) 523.3640, 0 541.3148, g) 545. 3460, b)
481. 3171, i) 531.3123,j) 541.3422, k) 5553101, 0 565.3394, in) 567. 3546,
and n) 569. 3687¢) bhm MagfiRid datll far E4ifl on Brdase thaw ohbensilwlir nore
than one netabolite Is conpared, 'these netabolites are observed to be
decreased in pamagkardowotraspondingadata obtained. from ometdigaerevihen ene refekenes f or
the one or nore than one netabolite to the internal control netabolite is
conpared, the r&fPBnhetabolite to internal control nmetabolite is
decreased in patients with prostate cancer 0025] The netaboljtes a) to Q)

are | ysophosphatd)aymgsadicampaasentedifariinlydiagnass prastalssanseeer pniskohy are

putatively N, N-g' EQWsophosphati dyl et hanol am ne-rel at ed conpounds.
Met abol ites a) h&% be further characterized by an M5/ M5 spectrum as

shown in a) Figure 7, and/or as described in Table 3; b) Figure 8, and/or

as descri bam1p Tha¥ne of mdid tHengstieem8iabolingd/ markersis delected e ithe hatabelitss d)
Fi gure 10, and/or as described in Table 6; e)mg;gure 11, and/or as

descri bed listedan| Eable 10orangy cembmation theneofis agestic methodsabqvegmay,)

Figure 13, and/l.or as described in.Tahl , ' M Ry :
desor | bed PR wabinEtse daiilo by e dromy ot WS kodBbl B Myin |
Figure 16, s@pd)or ARSmaRGSY, WReh the hathod b4 highthrbwhpat éthodddieprblamay
described in Table 15; 1) Figure 18, and/or as described in Table 16; nm

Fi gure 19, compriss aealyzies thd samplerbyTeithes liguid sheomatographyt er deciaifigctien as
descri bed i.n, Tahl.e .18, respectively. [0026 dditionally, the one or nore
han one. IR BTN HE HHRFaadeR Hapt gpotomey’

[0013] In the method as described above, the one or more than one reference sample may

be a plurality of samples obtained from control individuals; one or more than one

baseline sample obtained from the patient at an earlier date; or a combination thereof.



characterized by nol ecular fornmula a) C241150N0-71), C241-148NO07P,
0261150N0711, d) C261- 152NOR, e) C2sli 54NO7P, C281- 148N0713, Q)
C281-152N0713, h.) C13H48140713, i) C301-1461\105P, C251- 152NO9P,

6251- 150NG or, C271152N09P, C27H54/ %409P, and n) C271156NOOP, respectively.
The structures of the one or nore than one netabolite nmaybe characterized

gsof ol OWS O 81}14a:1)’1loﬁlp eglbocﬂmeﬁtp ot ttd Izegéﬂ'ﬁ%\lenﬁbn,%&efspmﬁagéﬁﬁéﬂ%d foPpH e) - o

d1agnosmg prostate cancer or the nsk of prostate cancer in a patient, the method

comprising the steps of:

a) obtaining a sample from said patient;

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

metabolite marker;

¢) obtaining a ratio for each of the one or more than one metabolite marker {0 an

internal control metabolite,

d) comparing each ratio of said one or more than one metabolite marker to the
internal control metabolite to corresponding data obtained from one or more than

one reference sample; and

€) using said comparison to diagnose prostate cancer or the risk of prostate

cancer.

[0015] The diagnostic method above may comprise one or more than one metabolite
marker selected from metabolites listed in Table 1, or any combination thereof. The
diagnostic method above may comprise analyzing the sample by liquid chromatography
mass spectrometry (LC-MS) in step b). Alternatively, when the method is a
highthroughput method, step b) may comprise analyzing the sample by either direct
injection or liquid chromatography and linear ion trap tandem mass spectrometry.

[0016] In the method as deseribed above, the one or mote than one reference sample may
be a plurality of samples obtained from control individuals; one or more than one

baseline sample obtained from the patient at an earlier date; or 2 combination thereof.

[0017] The present invention further provides a method for evaluating the efficacy of a
therapy for treating prostate cancer in a patient, comprising;
a) obiaining a sample from said patient;

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

metabolite marker;
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¢) comparing said quantifying data to corresponding data obtained from one or

more than one reference sample; and

d) using said comparison to determine whether the therapy is improving the

health state of the patient,

[0018] wherein the one or mere than one metabolite marker is selected from metabolites
listed in Table 1, or any combination thereof. The diagnostic method above may
comprise analyzing the sarnple by liquid chromatography mass spectrometry (LC-MS)in
step b). Alternatively, when the method is a highthroughput method, step b) may
comprise analyzing the sample by direct injection or liquid chromatography and linear ion

trap tandem mass spectrometry.

{0019] In the method as described above, the one or more than one reference sample may
be a plurality of samples obtained from control individuals; one or more than one pre-

therapy baseline sample obtained from the patient; or a combination thereof.

[0020] In yet another cmbodiment of the present invention, there is provided a method
for evaluating the efficacy of a therapy for treating prostate cancer in a patient,

comprising:
a) obtaining a sample from said patient;

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

metabglite marker;

c) obtaining a ratio for each of the one or more than one metabolite marker to an

internal control metabolite;

d) comparing each ratio of said one or more than one metabolite marker to the
internal control metabolite to corresponding data obtained from one or more than

one reference sample; and

e) using said comparison to determine whether the therapy is improving the

health state of the patient,

[0021] wherein the one or more than one metabolite marker is selected from metabolites

listed in Table 1, or any combination thereof. The diagnostic method above may



OH ..(CITH35 OHO respectively. [0027] The present invention
al so provi des novel conpounds. These conpounds are selected fromthe group
consisting of the nmetabolites with accurate masses neasured in Daltons of,
or substantially equivalent to, a) 531.3123, b) 541.3422, c) 555.3101, d)
565. 3394, e) 567.3546, and 0 569.3687. [0028] The conpounds descri bed above

be furth h t d ‘Hﬁ%% ‘A%n{r([@-M i 15,
gﬁé/ o(ra agr%'gé‘?q%@g@%ﬁggﬂﬁgﬁm%é]ﬁb%m |hg@}1§t8%?ﬁan %P&%‘sa escri be 1iﬁﬁr'?'abl e
14; c) Figy %l? ‘Pib Aﬁ%ﬁr%lﬁﬁm%%@xﬁaﬁod s T aigtehrbbghlk rhéthed, estep8b) wafl/ or as

descrl bed i ure 19, and/or as. described |n le 17; and Q
Fi gure 20, cmpﬁmmalgzﬁgﬂmsahgﬂbbyﬂlﬁaﬂmﬁc@Dflléwﬁéb@mﬁg?gyap y Plkewi se

t he conpounds descri bed above nay be further characterized by an MS/ M5
spect r um aBaR HBAPMiMASE SPFEOMENY: hr ough 18, respectively. [0030] The
conpounds may al so be further characterized by nol ecular fornula a)

C301- 146NO < eréfcd N
C271- 1541i B&g??%%%@%%a%gégﬁ@éﬁgm%ﬁﬁt i on, e corrpounds
descri bed gRQ\hurdRiy dTRambREs ablaeiddAbsh bynttdiéndividatlsvenesirmuase dhwsml@)we-

. therapy baseline sample obtained from the patient; or a combination thereof,
/

[0023] The methods described herein may be combined with other methods for

monitoring prostate cancer, for example the PSA test.

[0024] In the diagnostic methods and methods of evaluating the efficacy of treatment as
described above, the one or more than one metabolite marker may be selected from the
group comsisting of lysophospholipids, including Iysophosphatidylcholines,
lysophosphatidylethanolamines, lysophosphatidyldimethylethanolamines, lysophos-
phatidylserines, lysosphingosylphosphorylcholines, lysophosphatidylglycerols lyso-
phosphatidylinositols, platelet activating factors (PAFs), and combinations thereof. For
example, the one or more than one metabolite marker may comptise metabolites with
accurate masses ineasured in Daltons of, or substantially equivalent to, a) 495.3328, b)
517.3148, c) 519.3328, d) 521.3480, €) 523.3640, f) 541.3148, ) 545.3460, ) 481.3171,
i) 531.3123, j) 541.3422, k) 555.3101, 1) 565.3394, m) 567.3546, and n) 569.3687. In
methods where the quantifying data for the one or more than one metabolite is cornpared,
these metabolites are observed to be decreased in patients with prostate cancer. In
methods where a ratio for the one or more than one -metabolite to the internal control
metabolite is compared, the ratio of metabolite to internal control metabolite is decreased

in patients with prostate cancer.

[0025] The metabolites a} to g) are lysophosphatidylcholine-related compounds and
metabolites b) to n) are putatively N,N-dimethyl lysophosphatidylethanolamine-related
compounds. Metabolites a) to n) may be further chamactenized by an MS/MS spectrum as
shown in a) Figure 7, and/or as described in Table 3, b) Figure 8, and/or as described in
Table 4; c) Figure 9, and/or as described in Table 5; d) Figure 10, and/or as described in
Table 6; e) Figure 11, and/or as described in Table 7; f) Figure 12, and/or as described in



0.2.0 OH Yt ai 9 f)I6H yawHas respectively. [0031] The novel
conpounds of the present invention may be used for the diagnosis of

prostate cancer, or for evaluating the efficacy of treatnment of prostate
cancer in a patient. [0032] The present invention may significantly inpact
the ability to detect prostate cancer or the risk of devel oping prostate

cancer, and may save lives. The stati|sticala. : NGR/Gfas dedceibed imased on
t hese sarm'lahhSsgbﬁigmdhMOTtaﬁéﬂchs?AWFﬁaI%ﬁa(?uBgﬁe%&gﬁ%?ﬁé PSA test, the only
ot her ser l’ﬂ{;ﬁaalsf% Fq!gl%grllgfatddfortaga&cﬁgédﬁrmx@ltsgj)m@nelm,aﬁﬂtoeﬂhé‘tsﬁﬂbﬂ/, a

in Table 14: k) Figure 17, and/or as described in Table 15; 1) Figure 18, and/or as

described in Table 16; m) Figure 19, and/or as described in Table 17; and n) Figure 20,

and/or as described in Table 18, respectively.

[0026] Additionally, the one or more than one metabolite above may be further
characterized by molecular formula a) CysHsoNO,P, b) CrsHasNO7P, ©) ClHsoNO7P, d)
CaHsNOP, €) CogtlsNOP, f) CosHlugNOP, g) CuyHsNO7P, h) Cp3HagNOAF, i)
CagELiNOSP, ) CasHsNOSP, ) CasHsoNO1oP, 1) Co7HNOsP, m) CorHsdNOSP, and 1)
C7H3gNOgP, tespectively. The structures of the one or more than one metabolite may be

characterized as follows:

H
G15H31\[r°\j\/0~ ‘g;\_.NE._
a) Q 0
H
CﬂHmTO\j\/Ol‘FP D—hé-
b) 0 o
H
017H31*Tr0\/110*};£_\_~;_
c) 0 ¢ °

d) 0 Jo '\
H
Cw“asxnfoxj\/ohp’g _\_hé_
e) 0 g °
H
GEHETD\LOT‘S _\_I\é._
f) 0 0 °
H
CiBHmYO\j\/D“P{:-\'P\{_
g) o 0 ©
H



conmbi nation of the nethods described herein and the PSA test may inprove
the overall diagnostic perfornmance of each test [0033] The nethods of the
present invention, including TITS assays, can be used for the follow ng,
wherein the specific "health-state” refers to, but is not limted to
prostate cancer: [0034] 1, identifying small-nolecul e netabolite biomarkers
whi ch can discrimnate between prostate cancer-positive and prostate
cancer-negative individu s sing any biol ogical sanple, such as a serum
sanpl e, taken fromtheg™n '9#dual; [0035] 2. specifically diagnosing
prostate cagcggrgﬁﬂnngﬂynﬁ%dﬁmm identified in a sanple such as serum

pl asny, mhol? bl'ooll, and/ or ot her tissue biopsy as described herein; [0036]
3. selecting'the nPHi mal nufber of metabolite features required for optimnal
di agnostic assay performance statistics using uni- or nultivariate
statistical nmethods and rglevant chem cal information about the nolecul es
such as those Li onedgtierein; [0037] 4. identifying structural
characteristiﬁggz%bﬂﬁ K olites selected fromnon-targeted

met abol oni ¢ adal ysi® uSing LE-MS/MS, MS n and NVR, [0038] 5. devel oping a
hi gh-t hr olyhplt triPHe- quadrBpol e MS/ M5 method for assaying sel ect ed
netabolite levels in a sanple; [0039] 6. diagnosing prostate cancer, or the
ri sk of devel oping prost@e cancer, by determ ning the | evels of any

conbi nati on of netabol ig®€ tures disclosed fromthe FTMS anal ysis of

pati ent saanQ,Rgfi a@el i ncl uding but not limted to mass
spectronetry,?hl , WV detecpion, ELISA (enzyne-Ilinked i munosorbant assay),
chem cal ﬂéaction,q ge analysis, or other; [0040] 7. nonitoring any
therapeutic treatnment of jprostate cancer, including drug (chenotherapy),
radi ati on therapy, surge wdietary, lifestyle effects or other; and/or
[0041] 9. Iongitudiﬁal nit njng or screening of the general popul ation
for prostate tafice?plsin oaﬁ§’§in | e or conbination of features disclosed
in the metimdd. ' [0022] The‘?npadF%of the present invention on the diagnosis
of prostate cancer would be trenmendous, as literally everyone coul d be
screened |ongitudinally fHroughout their lifetime to assess risk. Gven
that the performance char eristics of the test of the present invention
are representgjtyeo-1.0 mésal popul ation, this test al one may be
superi or tﬁ)any othgy curreatly avail able screening nethod, as it may have
the potential to detect disease progression prior to the energence of
clinical s ngé&g@l [0043] This summary of the invention does not
necessarilij{‘=S ¢Cri'be all features of the invention. BRI EF DESCRI PTI ON OF
TOPE DRAW NGS (0044) These and other features of th ifﬁention\M&gm@econe
mor e appar ¢eo27 I gréent invemtivmalsal proidesrioyel GOMRRMA FELORPEMS Tade to

t he appended draw ngs wherein:. [004 Fl GURE e Medhirddif St eps
i nvol ved i ndpmdm@@wp GORE g?gé?ﬁg%cﬁhg%ﬁ%@i zat | olﬁ of

et abol | t el el vl N LARSAY &l t0s) SICRIR0SBHOH. A2, SpEES 301 i ch

are associ e presence of prostate cancer.
565.3394, €) 567.3546, and f) 569.3687.

[0028] The compounds described above may be further characterized by an MS/MS

spectrum as shown in

a) Figure 15, and/or as described in Table 13;
b) Figure 16, and/or as described in Table 14;
¢) Figure 17, and/or as described in Table 15;
d) Figure 18, and/or as described in Table 16;
¢) Figure 19, and/or as described in Table 17; and
f) Figure 20, and/or as described in Table 18,

respectively.



[ 0046] FI GURE 2 shows a principle conponent analysis (PCA) plot generated
fromthe 492 masses with p-values I ess than 0.05. Each point on the plot
represents a single patient sanple, while the dotted |line represents the
boundary between which nost of the prostate cancer subjects (in black) and
the controls (grey), can be separated. [0047] FI GURES shows a PCA pl ot

generated froma subset of 14 se e fg@m&eck@%tmmﬂbg -anal ues
<0.05. A @Q]ddgﬂm@ﬁlpfép?@]*‘?‘fﬁa‘iﬁﬁﬁb %b%t%\%vee R the prostate cancer subjects

(bl ack potgggé)[ and t he %o%%mﬁﬁllﬁﬁﬁumlgyeﬂ”““@ is evident using only

the 14 ma ne shows the boundary between the two cohorts
whi ch when used as a cutoff value results in 840 nS| %ﬂa&yfoﬁﬁﬂ

cancers di ﬁﬁ?l &ﬁﬁll?olﬁﬁt@/ eﬂ:scfbe:lfmljha@'rﬁba‘@@tﬁﬁ l'assitied as
cancer, al’'se positives). [0048 ®) 9L HORP odndtihe
average r g HiNOPUbEOsHNSPoE) @hk ME‘@@%ES 313 Q’?ZF\ the cont rb ol
(grey) and the rostate cancer b&ﬁ?ﬁ)] ndFEidesutibbdrabove may. @ [ 0049]
FI GURE 5 sBntiss %‘erm%"‘b‘fe%xtma@?deﬁ&{ﬁass spectra for metabolites eluting
bet ween 16 .and 18 tRfveGhieidsogr aphi ¢ separation on HPLC, as

det ect ed u‘éltaﬁﬁmrluﬁ%gﬁeﬁ i ght (TOF) MS. The box indicates a region of

nmet abol ite nmasses det ected between approxi mately 450 and 600 daltons in
control serum (A), but absent fQ%m prostate cancer-positive serum (B). The

| ower panel (C) indicates the @ fference between the control and
prostate cancer spectra 200 %35316 shows a graph of the 14 said
met abol i tes as det & u%l ng T followng RPLC. Error bars = +1 s.d.

[ 0051] FI GURE 7bho theOWBIIVB exPracted nass spectra for 495.3328
(496. 3401 [M1-1-1]), at col I|S|on energy voltages of 20 (A, 35 (B) and
50(C) volts, respectively. [005 FI GURE 8 shows the MS/ M5 extracted nass

spectra for 517.3148 8 321 111) at collision energy voltages of 20
(A, 35 (B) and 50 ( % el y. [0053] FIGURE 9 shows the M/ M5
extracted nass specﬂra oF‘ 8. 32 20. 3401 [M1.1]), at collision energy

vol tages of 20 (o)), 35(B) O'alnd 50( CP voI ts, respectively. [0054] FIGURE 10
shows the MS/MS extracted nass spectra for 521.3480 (522.3554 1M+141), at
collision energy voltages of 2 A), 35 (8) and 50(C) volts, respectively.

[ 0055] FIGURE 11 shows the I\/B racted nmass spectra for 523. 3640
(524.3713 us. 41- 111),@0% .e0 .epef gy vol tages of 20 (A), 35 (B) and
50(C) volts, res&ect“l vel y6 [0056] | GURE 12 shows the MS/ MS extracted nass
spectra for 541. 14§ (542~ If%’.219 uvi - FHD, at collision energy voltages of 20
(A), 35(B) and 50(C) volts, pectl vely. [0057] FI GURE 13 shows the MS/ M5
extracted mass spectra for 54 0 (546 3534 [M4-HD, at collision energy

vol tages of 20 (A, 35 ?ﬁf?c\t voI ts, respectively. [0058] FIGURE 14
shows the MBS/ MB extt SS™S ec Ta for 481.3171 (480.3091 [MHD, at
col l'i si on energyé€vol age§‘”of 20 35 (B) and 50 (C) volts, respectively.

[ 0059] FI GURE 15 shows the M5/ MS extract ed mass spectra for 531.3123
(530.3035 [MHD, at col Iisionﬁ%ﬂgy vol tages of 20 (A), 35 (B) and 50 (O

volts, respectivel
P ¥-. ﬂ,oﬁ,o\j\,o CHas
f) I
respectively.
[0031] The novel compounds of the present invention may be used for the diagnosis of

prostate cancer, or for evaluating the efficacy of treatment of prostate cancer in a pattent.

[0032] The present invention may significantly impact the ability to detect prostate
cancer or the sk of developing prostate cancer, and may save lives. The statistical
performance of a test based on these samples suggesis that the test will outperform the
PSA test, the only other serum-based diagnostic test for prostate cancer. Alternatively, a
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[ 0060] FI GURE 16 shows the MS/ M5 extracted nmass spectra for 5413422
(540.3335 [MH]), at collision energy voltages of 20 (A), 35(B) and 50 (O
volts, respectively. [0061] FIGURE 17 shows the MS/ M5 extracted nass
spectra for 555.3101 (554.3013 [IA-H), at collision energy voltages of 20
(A), 35 (13) and 50(C) volts, respectively. [0062] FlIGURE 18 shogsmlt he

M5/ M5 extracted mass spectra, for 5. 3394 AL G )l\{h{;ﬂrbvethew i sion
ener gy vM@MMofMWWPd%@‘@%%BHQ@?%O ts, éespecti vely. [0063]

FI GURE 19 shows tp&. I\/S/I\/% Féatcﬁ‘i’&ted mass spectra for 567.3546 (566. 3459

[ M 1-11) , diagnesyr PPEAPTEROERRL Gy Vol t ages of 20 (A), 35 (B) and 50(C) volts,
respectively. [0064] FIGURE 20 shows the M5/ M5 ract ed r%?éicgﬁ E&era for
569. 3687 @@? FBQ ekl ofih: praentdnvdntiondnclotiag RS ? . 35 (B)
and 50(C) *Vvo ls, respectively. [0065] Fl"GUeEE g%bﬁl?wﬁo mitéd@ bicetateof the
par ent - daggiyvwing whertinahe ispeasiie ~Spts S s tive EST tripl e- quadrupol e
HTS nmethod as well as the R-squared correlation coefficient resulting from
calcul ati cangst: | i nearity across five diluted sanples. B), Standard curve
for transition 496.3/184.2al. C). The average ratio (biomarker:lS peak
area) for @8@ tr-%}lsl ols zsbmtllaaeeme&h@cﬂml{tbrbmarkmdmudhm 15egaggte

subj ect s. [§ 6]]' HYOORES slhows A), a scatter plot of théhg?soﬁﬁihk\éﬁ ESI H' S
pati ent Sq%[@&mf ?,ros&ﬂgkmhepcmitmermdspr@w@y%ﬁl&@}' gitye i bros ate cancer
patients (black triangles). B), frequen hi ; i ng the

di stri but iwologicat spenplesuelbas %%@Péﬁ‘i%ﬁ’ %%;b?hg%éﬁlﬁg% e cancer subjects
(bl ack) according to binned patient scores. [0067] FIGURE 23 shows A), the

list of t nt - dau ' | tneausiipesktitolitas identiBebiniasampls)
tripl e-qugﬁpggi)ﬁ'egpﬁﬁ@c%@t‘ﬁﬁo@og@g%@wéas t he iI%-%s uared correl ation

coef fici entyhes gbﬁh{l%léﬁﬁpﬁ;ﬁ@ﬂe@lﬂcﬂlﬁ amorodther tirsug 1995%%@%93&\5'%‘?% ut ed
sanpl es. % Standard curve for transition 480.31255.4al. C). The average

ti bi ker: 1S k f h t thi ' i k
nd cont  o[00BG] By yeletipcibe ShngroR e QIO IR Tty el IoF b B

the negativye ESI, HTS patie - il ofRBivafinepiisidahmeshalqaunhr es)
and 24 pr oéﬁ&?@@éﬁ%&’eﬁgﬁ@ﬁﬁgtg{‘%%gg%hgglﬁlagglﬁes) . B), frequency .hi stogram
showi ng' t e, gizsk EhdWhGRfoRhatiieatioantieaholpaled wch onthoge mypptientd H5F88t at e
cancer subjects (black) according to binned patient scores. DETAILED

DESCRI PTI ON [ 0069] The present invention relates.to._snpgall. r

met abol i t e§0A3T3H- laxtmﬁﬁ@ummc@fﬁmwpﬁe WWWH%&@#%%%M aﬁ%’gg or
intensities between clinicall L R QEXfRRosi tive patients
and nor nal nﬁﬁﬂ%ﬁ&@@ﬂﬁﬂ@%&éﬁ&‘??\%ﬁ?‘ ﬁogm%mﬁﬁ?es to methods for

di agnosi ng prostate cancer, or the risk of devel opi n?M rostate cancer.
[0070] The [Qéﬁgegyuej,ayﬁ h aiphheotigHpst tripleajuatepbledd SIMB mtead-fos pFsagnS

val i dating, and i nplenenting a diagnosis nethod for prostate cancer. In one
ermbodi ment sefectelengiatediémlevelaieasitople: t here is provided a method for
identifying specific biomarkers for diagnosing prostate cancer conprising

the steps Qhadih fosrkag B5al cABLE ob 160 RRSIRNHIpiry pevarecaicye  han

one pati entl00F sanpl'e contai ning a ﬂjural [ tﬁwgf

et abol |t eSyckdrinifs the feveR St dify @biRansefemtabolits deatpres disslosng Heom

w thout wishing to"be Iimting, a Fourier Transf rgi‘][é n % L ot onance
Mass Spect rENdSemalySiEE)pptiedisample, H&,ﬂgiﬂﬁlémqﬂ?‘%lﬁ 0 %('ﬁﬂ& Wg) ata for
the netabolites; creat] t abase (Gfra3a] LAkt £ is Abarft OEBAN] Ng

t he quanti f%ﬁeﬁ@o‘&%w '?’Ngﬁgtﬁ‘ﬁb"l“e %}\n‘lﬂ%{ ﬁ%@g@'ﬁ%’r‘fgﬂ‘é’gﬁ obt ai ned from
one or nore,t : 3 @fHier;0l patient; identifying one or nore
t han one nehgggwgé{mtaﬁ’gﬁag?ﬁgﬁ@%e net abolite markers identified using

t he method of the present invention may incl udg; t he et abol it?sw in
Tabl e |. TH@®04®]} Rothomityrifg ranyctheropertici Featment of iMSRFIAA LAY HEY ere of
met abol i te parkers needed for optinmal d] j e

determi ne t«be@pﬁwmse%%aw yﬁm%%@ggﬁhgg?bﬁ@g%ﬁ e&icﬁﬁg’ ?)Ic}adrfﬁ cul ar
popul ation, a group of patients representative of the health stateséﬁii.e., a
particul ar gj e 12&5{4- (g.u.% reRidERsf thergeterahpopilitionofon peostae t
(i.e., i ndiejloazgﬁ'sot at ' %llﬁgfmsu gsc%-romthe_pagrti guPaﬂSﬁa th state) are
required. Biglcegising ampsinglesr takbinafioof fonmrgsdiscioped i fee rticul ar
health state can then be conpared to the sanme sanples taken fromthe nornal
popul ation as well as to patients in simlar health-state category in the
hopes of identifying biochem cal differences between the two groups, by
anal yzi ng the biochem cals present in the sanples using anal ytical nethods

i ncluding, but not limted to, FTM5 and/or LC-MS. [0072] The method for the
di scovery of netabolite markers as descri bed above nmay be done using
non-t arget ed rnetabol onmi c strategies or-hethods. Miltiple non-targeted




met abol om cs strategi es have been described in the scientific literature
including NMR (6), GC-Ms (7), LC-MS (8), and FTMS strategies (9-11). The
nmet abolic profiling strategy enpl oyed for the discovery of differentially
expressed netabolites in the present invention was the non-targeted FTMS
strategy by Phenonenorne D scoveries [21,24-27; see also US Pub{' shed

}%ﬁl, and WO

Application No. 2004-0029120 Al. i d?,p@bi_;'gaﬂmstaman@rm,

0157518] .[omm-mmea@@f&w&r%ﬁ&?@?’ C%Bﬁ\i}gg&t he melasur_errﬁnt of « TRAY
)’16‘0&08%180 or sel ection

Heatbstl sfrthe

nol ecul es in g sanpl bl @ouldi Behandened fongitudina

of corrpor’@ﬂ!f‘éﬁﬁ =% Iﬁgﬁﬁxgggigﬁisis. Ther ef orﬁ}, tge- ngspf(

non-targgltfgg %gslags?éﬁn“fsl@, diisgotiat theopasformansediars BN Ghar kers i s hi gh
versus targared net hods, which ,de'ét_ec&l %ﬁ%@ﬁﬁﬂumnlﬁﬁtﬁﬂm%““’@& The
present i § ifpventise arearepreet Vg SPRHC 0 |denti£uymrrt§é§ql%é)w4j ‘}%
conponents in serum sanpl es .t hat. di.f iRe meted, agitimay "‘i) ost at e
cancer anmp@dmto@nypﬂm%W&V&%@E%%’ﬁd?xﬁfdﬁaj s that do not have prostate
cancer). [,0073]. Ho : 55t8 ThS émérgenteio < nis2lsYMPI¥PS-d recogni ze that
ot her met §86%Y I%C%%Aﬁf}l’ﬁeﬁ%g"g‘?r ategi es coul d be used to discover sone or all
of the differentially regulated netabolites disc] osgd: fa8mbdsafahd

i nventi on gaydythad sﬁﬂﬁaﬂymfahmimw@@éﬂpbwwyiéﬁ%é&hﬂo%%/er di scovered or
measur ed, rept]esent uni que chem cal entities that are independent of the
anal yti calintemtionol ogy that may be used to detect and neasure them For
exanpl e, and wi thout wishing to be limting in any manner, other nethods of
net abol ite detection could be used, for exanple other Ms-based platfornmns,

EL1SA5, c j i OFTHE DIYWINGE present invention also
provi des géﬂ'ﬁ:‘ﬁ?cﬁ$ r dll;%lgosi ng prostate cancer or the risk Ofﬁ deﬁfﬂl opi ng

prostate can in a_pati gfﬂﬁtiMﬁﬁﬂijitmbmgewml@B@t
obt ai ni ng oggmh%sefapgr%hgeg?é pa?i ent; b) anal ﬁéi ng S@hﬁé%ﬁg&' §h bt ain
quanti fivyi @Oq;}ﬁgd&eﬁ Geeinorhioh refereheenis oxde i SREPFR & » "C) conparing
t he quantiTying data ?or said one or nore than one netabolite marker to

correspondi ng data obtained from one..or . RtV ayddanifratql e; and
d) using sﬁ]MS@Eh@HRiEskﬁhW@amm%ftﬁ?%&%ﬁ‘é&lggﬁger or tﬁg ri sk of

devel opi ng praostate.canc T@ﬂngi}@@e&iaﬁagmmmphgsnhﬁﬁpﬁéﬁﬁi@(steb
b) may conﬁ?é&@%%@%’ﬁgf?ﬁtg{@gé%hc usi ng a nass spectronmeter (MS). For
exanpl e, a%qﬁﬁ%qsm%gocm@mmmmmmwmﬁgpcgm mass spectroneter could
be of the , orbitrap, time-of-flight (TOF) or quadrupol e types.

Al ternatively, the nmass spectroneter could, b ' igbherated &@eh theonal
pre- det ect qomsrslGuREMhowm%ﬂﬁwpﬁ}?&t%%%ﬁ%ﬂp%ggw& to be liniting

such instrunents are.co nl.yq.L r t ad ot ©
o tnol & BBmase S IRALY &6 BN ES. | BaGPpeHOdn (RODI! FEVSEY

€ quadrupol e (TQ or . Lo,additian the
nmass spect r@g@}. ,wmmnmﬂfeanindrepmsemu@rbmméarpjb%ﬂr"@whd@?%é’fﬁ‘%n node
(M5) or in n node, where n>=2. Msn refers t(ﬁ@_ﬂ@eg@ﬁ‘?%m ere the
parent ion ﬂmsmmnmmeue@y(mlﬂqkiﬁ%ﬂ?ﬁﬂﬂ% P ST At Ton ECI D) or other
fragnmentation procedures to create fragnent ions, and then one or g_gre t han
one of said fr re de TRsS a Sutet ofddenasses sBlected fioBy nent s
can then be[mgfﬁﬁﬁﬁﬁﬁgﬁﬁ@ﬁ’?égef%ﬂg%%%%&fdurth'er 'f_ragﬁrrgnts. At ernatively,
the sanple gq{g& ‘gﬁh'?mﬂ@u@gmsi. A Guigth degres of diseiminghien SEWFSH qus#ﬁq_” d or
gas chromat 0graphic system or by direct injecti

N et ot )
cancer subjects (black points) and the control subjects ?g;rey points) is evident using only

the 14 masses. The dotted line shows the boundary between the two cohorts, which when
4% sensitivity (84% of cancers detected) and 100%

used as a cutoff value results in 8
specificity (no controls being classified as cancer, or false positives).

[0048] FIGURE 4 shows a bar graph of the average relative intensities of the 14 selected
masses in the control (grey) and the prostaie cancer subjects (black). Error bars =1 s.d.

[0049] FIGURE 5 shows a series of extracted mass spectra for metabolites eluting
between 16 and 18 minutes of chromatographic separation on HPLC, as detected using

_12-



[0076] In the nethods of the present invention, any type of biological
sanple that originates fromanywhere within the body, for exanple but not
limted to, blood (serum plasm), CSF, urine, stool, breath, saliva, or
bi opsy of any solid tissue including tunor, adjacent normal, snooth and
skel etal nuscle, adipose tissue, liver, skin, hair, brain, kidney,

pancreas, |lung, colon, stomach, or.ather nay. 1k midasek detecsd
i nt erest ﬁmdﬁﬁghb@'@ﬁ)dﬂsar@es@%m%‘c\ﬂﬁslaemgwgeotfgﬁﬁ?q%erum' i s used herein,

those skitled In Lhc aliliVs LSt B Akt abssniofemo
sug_sferzclt b@%@n%ﬁmigg%plg%d aﬁfﬁﬁ@'ﬁ iRadoneblsaramofA ol r a

may al so be used. [0077] The biql ogi sanpl es
may be obt %‘Eﬁ?&&&?&ﬁh?@ééﬁn ﬂ@)_d Thedewet panch }fé@ﬁ?‘i‘%’é&dﬁﬂlﬁ%@? rom a
di verse pB ation of Individuals, ranging in age, ethnicity, weight,

occupati o%mtmammymmpmwgﬁmgcﬂ@mst ate cancer-rel ated

heal t h- st at esChoosi ng subjects in this way introduces nore variability into

a dataset, however, reduces potenti.al i {196k & defectddaising TOFMR| v
resul ts i r[O&SQﬂDFIé}GIb%Qﬂm‘%?g@ﬁ’ﬁﬁ’&gﬁalr‘t%g{ras‘ﬂ gli%rygéeb it can still detect

di sease in_the.pr o g per variables). [0078] In a non-limting
exanpl e, vﬁhﬂwﬁﬂﬁggg ?%Péml s drawn froma patient there are several ways

in which the sanple can be processed. The range of 0 I as
little as 05 FIGERET diven thb MFMB cxitctasy mass S@Gﬁﬁp 5 2933R0 4%, @tqi on of
r cell

a particul type. The npst co a Ot bgpggﬁ\i /ol ve t he
prepar at i ofMeH]kiat el iQ@mﬁﬁbFﬂlﬁﬁﬁﬂg@&gﬁm%hbﬁbgo(gw&g? Bl ooddms/arrpl e
processi ng net hods, including spotting of bl ood sanpl es Ontli&rs(gllSiagi hase
supports, s ' r r e Riakd et ori HI7S3

cont enpl at Hg)%g}ﬁ(ﬁghﬁiglé‘ﬁ}’asoi&r?vl\gﬁ{ﬁ%%ﬁ&%%w] Wf@hout wi shing to .b@ limting
in any rran[ﬁ{]_,.ﬂr]i@%mi%ﬁ%ﬁ@@ybbnag&:sof 2&%»66@)@&@0@%&*&#%“& dve may

then be fufther processed to nake it conpatible with the nethodical
anal ysis technique to be enployed in the detectio t he
o Bbol 1t 400sH] HIGHRE Sihown e MSAVS criiouas uet eupa ot SEREHsR0Ba0l 110
of processin n.r e fro It LA S0 (D) wilessispartivelyas

R e S L B R i g

conpl ex as m cal derivatization. Extraction
met hods coul d i nclude sortication, soxhlet extraction, m crowave gggig.st ed
o

extraction [?%%g)mmm Khdvis e MBS ertcictatmassspeareior SAb43QE22 | vent
extraction SE), pressurized liquid extract] PLE) i ot

wat er extr gdM-+H), :{tﬁbﬂlﬁ}omrﬂwgt@ﬁsdtftzgr{tﬁaﬁs@éﬁ l5§>€9 g‘éﬁ g%b% in
conunon sol vents such as net hanol, ethanol, m xtures of alcohols and water,
or organic solve s et.hwl t Iggg(ﬁge forset 36d0 3248 MBI cul ar
i nt erest f@8§1€@{ﬁ3%§?‘§%gﬁ¥§@ﬁ$& %F%Emnon-hiaggge&énal %i_‘{sébas wel |
as for dir ' ?@0’1 I vlRge et iouE))] 35 (Bism ivolis respschivesy-t o
perform a mﬂflyf I qulgéblg%e?%t:ti or% wher eby non-pol ar netabolites dissol ve

[ [ I t d I t abol it di | ' t.
(0080 The (@056 REIGIRE diyshows Sk MOMRFTSEA MY RO O A et

known in the art. For exanple, d w kSN &olts, Tedped@velin any
manner, extPMEHD; 3t calligion, ‘?E{'V@ ce’éﬂg@’ gsn@a%ﬂem(@aﬁal ysi s on 7
essentially any nmass spectronetry platfomeither by direct injection or
fol | owi ng cwog FREGABNIICho /R INAMIINIS &mﬂbwdlmmspectpébﬁ‘lﬁﬁé&)- {§4@3 34

conpri sed of ‘a source ich ionizes nolecules wthj e sa e, a

det ect or f opMeEIRat collisioh enérgn volkagenol 8@ (Ak 33 &% %@@@?%W‘gﬂ?'es :
Non-limting exanples of common sources include electron inpact,

el ectrospray ionizafi Sl),.a i I 1 ERd171q1Re.309bn
(APCI), at %&ﬂé{lgﬁeﬂg{%ﬁ”@) S&H%m%dgﬁegrﬁ ﬁ%ﬁﬁiﬁnﬁ 8;liax aggi_ sted | aser
desorption E@Eﬂﬁ%ﬁ Qi \brlekdy) volsiged G0 @035 Bhnid(C) volisrpsnesiively.

i oni zation , and derTvations thereof. Commobn nmass separation and
detection systens can include quadrupol e, quadrupole ion % ion
trap, timeo{ed59 FGUREIS $h0Wh@MM’ESe§’EW W@E&@[ﬁf)ﬁgtg ﬁﬂ%?%?t rap,
and derivations_and conbi nations. ther T Wihts[rEfRcavaty. ot her
VG- based pl &vFHDa#t I‘?‘?%%me’m@)égggﬁ Ity Eﬁat al | ows fo? t he
separation of netabolites differing by only hundredths of a Dalton, many

whi ch woul d [@&q]ifﬁéiﬁfk@m LIRS th]lcé_EMQMS eRitactetsinnssnepatisa for 688.342B(p40H338er m
o

"metabolite i's meant specific small nol ecules, the | evels or.
intensities (gpf.[-m;iat:bblﬁsien enagy voliages 0628 (h38 (Bhard 59 vally. T5speqt Y¥as

mar kers to di agnose a di sease state. These small nol ecul es may al so be
referred to herein as "netabolite marker", "netabolite conponent”,

"bi ontarker", "biochem cal nmarker", or "netabolite feature". [00821 The

net abolites are generally characterized by their accurate mass, as neasured
by mass spectronetry techni que used in t-h& above nethod. The accurate nass




as 1,000, 000* Arn accuracy / mmeasured (for exanple, theoretical mass:
1000, neasured nass: 999.9 error: 100 ppm. [0083] The accurate mass is
given as the mass of the neutral netabolite. As would be recognized by a
person of skill in the art, the ionization of the nmetabolites, which occurs
during analysis of the sanple, the netabolite will cause eit heééﬁl%oss or

gain of one or nore hydroge ecrgdion555.3HH ©F n. This
changes t[B@Gb]cHM%lﬁﬁé%‘g%@‘eﬁgfm$ %ﬁﬁnﬁf whi ch_ di ffergvél om t he
i

accur at e by the. 0020 €ARAA (B) &t TS YOUSATERCYE ed during
ionizati dﬁi’ﬁ?ﬁl%%ﬁg&oﬁ%ﬁ%@fgﬁ%@gi fi egl, the accurate neutral nmass will be
referred to herein. [0084] Simlarly, whepn a net I lz@z 2304l 33ed by its
mol ecul a%doggﬂgrimgﬁ 1$tshywt theMS(MS Q*B'F‘%‘@‘EP?FS b fdé 5§?3§?rs'§ml’1}ry e of the
neutr al Ite will be given, LA $6 (SPeeltst rteapectidgtYur al | vy,
the mol ecpfaH]) m@i@m@ﬁ@&?@%ﬁﬁbﬁ@iaﬁgg r(re?ggol ite will differ
fromthe neutral nolecular formula or structure by &heﬁfﬁ%ﬁé%ﬁ? rogens
| ost or gai ned j i gni ' A fkledPrisa spectra a0 ¥t g ‘anal ysi s
and quant W@ﬁzaﬁ%ﬁp&%%@mgﬁ%%?@%ﬁ% t han one t@b[g)i t@ i SenabiRiped.

"Quant i fyk&ﬁ_}]ﬂgta@" liiSioR Bhatizy eoltdpes oEAB(A), By () JOB® TP itensi1i es of
specific a Ilcf‘oes present in a sanple. The neasurenent itself could be a

rel ati ve neasurenent (e.g. conparison of .int ' ROBERT (558 HD8 or
di stri but ifoo§4] BIGURKE d8us @Whﬂlmsﬁgﬁvﬁﬂgﬂ’ﬁ%ﬁ%&.&%ﬁggncent rgti on such as

X ng/nil). [0086] The. quanti f j andEs (©) witsy wspashi¥elig dat a
from one ﬁﬂﬂ@@ﬂ@ﬁ“’gr‘?@eﬁg& L@%@g‘i&gg%ﬁgg%e "re$ e)rence sanpl e", al so

referred to herein as a "control sanple", is any suitable.refeﬁr#eﬁg esarrple
0 be

for the p_awbi g ERURE2S 2R6wS Mt 1iiof tiogmnt-dpughter iof TALONHYS
limting i gtmanner, I'n the present |nvent|(ﬂgtg}g R RfRAC Eorpd e MRy
be a sanplﬁog‘lﬁﬁnmlqﬁptﬁqﬂadmmlwiﬂiﬁameque?ﬁ, well 8 & hot suffering from

prostate cancer (also referred to herei i+ acrob® FiRE difutdnianaplés. @),
"1 ef er encetosffigicnt Eﬁﬁﬁlmlsrﬁ%t% guon, eﬁlrl%?léfgﬁrgg sanpl e may al 's;gwl%&ea

sanpl e obt gl agd 1.0 Ay RALiAS 49630 8R08R! €). Theancmgs ralo (hiouraekas: r st ood
1N

by a perso e art, nore than one reference.sanple may be used
for conparigq f&rgagm&mgguaﬂﬁﬂﬂmimtﬂa@acmwdéﬁwl(geiﬂl%c&hout wi shing to
be limting, the one or nore than one reference sanple may be a first

reference sanple obtained froma control i-nadiyi |Eg1 HES paden® keotey fort han
one ref er e @806 FIGIURESY shawpAh & sqale] ?teOfg‘gét%lsﬂ{é%]ﬁIom aﬁpatient at_ an

earlier date, this I %ﬂe@ U Qi Hadte BRItet patients (black tpanglasht Bl
heal t h stat127t‘?|$8 OUFEP?%L%@ i %‘drr%%%ﬁ sarrpjlmgs coul d be @(F)I h%@hed
over succesgggq\(,gnéynh@fogﬁ:ﬁ sabwingnthe distribubomeft@(%‘ﬂ,?‘{ﬂ'fgmp&f @hEe sanpl e
coul d al so be obt'ai ned f

roma tient. with cer prior to therapy
(i.e., pre-prhﬂaiamﬂﬁfﬁu‘ﬂﬁ%(blﬁ&?ﬁ'm 19219 H@gﬁﬁgi&% t he therapy

admi ni stered. A person of skill in the art would al so recognize that a

combi nat i ou@ﬁg.{ﬁﬁl@f%gg%ﬁ%gAZﬁHHi&%fﬂﬁ‘ﬂa&nbdaugﬁdiﬁmtrartw:lmtua@lj@r3’4’3 the

present in resent invention al so provide novcil son
conpounds, rrlig%qg{,é TS Chripe-qadnipolerdt T ascthdd anavell &% & Reypaped; GATCROR 1oy el

conpounds e used as netabolite markers .in the di ag@aosiaScRipley Of)ate
cancer or tdeficient mﬁulﬂagefr%piW“iﬂ‘@&‘ééﬁ“@ﬁ'%@%?%agb%g?gﬁdbsed pabovg)

[0088] In one odinent, the ¢ ©Fatib (bioratleriBpedol i t es
listed in Talgpdard cupye @ﬁ?@éﬂ%ﬁﬁgﬁﬂﬁﬁmjﬁﬁﬁﬁﬁ&%u gal panel of

met abol | tesa@tgﬁmg&#iﬂmamdMe (M ack) and coraw! (EedwbicEs shown in

Table 1. For e e, and without wishing to be limting, the the optimal
panel of netabolite markers nmay be netapol jtes wi.th PBSe&Stor
(measur ed i [0068] FEGEREGH4 dowsIBpa scalier p &@%‘&%%"Ee‘%ﬁ%ﬁi%ﬂ 541. 3422,
565. 3394, 521.3480, 517.3148, 56 ééﬂﬁﬁ%@mﬂ'ﬂkmgm‘ﬂﬁ):
495. 3328, 56@75@%@%&@?531?9“ )%géngéip? erence woul d indjcate the sane

met abol i t e. s %,a[,;n hdwing the QHafibhtjors bbthe control tpeputponeeyd ANt es
j ust descri #ggya%ﬁeﬂﬁ% asus ng

red in serumor tissue,. show a | ower
concent r at i @postdte pimet subjectafbbk) peeording to @a%?dgmf@ﬂt SCOrES.
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relative to control (disease-free) individuals. [0089] The 14 netabolite
mar kers descri bed above can be categorized into one of two groups, based on
their detection in an aqueous extract and their propensity to ionize either
positively or negatively. The netabolites with accurate masses (neasured in
Dal tons) of 495.3328, 5173148, 519. 3328, 521. 3480, 523.3640, 541.3148, and
545. 3460, where a +1-5 m di fference would i ndicate the sanme netabolite,
wer e det epmﬂﬂmMW£ﬁ'Tm usi ng nmet hods presently descri bed,;
netabolites with accurate nasses (neasured in Daltons{_ of 481. m}%\[#)
531.3123, 541 3422 5 5@&3@,“r§§ah§%%11nwacmmml PaEEIONEE ¢ 4 4+ -
5 ppm di f [QQ68h dReRETFYL P Cat e the sane metﬁa,bo})i te gedas
negati ve 'bo‘p t@iﬁ}%ngil%iﬂ'&&ﬂoﬂmnﬂmmﬂlweﬂﬂgﬁ% B [%8“ iﬁeé 14

met abol i t 88VHEET | Ded above relate tl%Wgettab ! Lﬁg%&ﬁﬁ%ﬁmﬂa@ﬁﬂm i pid
cl ass, f ok exaRRARer-pysiive msisna angIEROPIHE I'ySbphosphat | %J@et régrnol ani nes,
| ysophospbat i dyl di net hyl ef hanol am Yiemdkagdaadloping prostawegancet.

| ysosphi ngoﬂwtﬁod?iph@iﬁ%%ﬁ‘@lﬂrﬂ%g?c%;&/:s%%gﬁosphati dyl gl};icerol s,

| ysophosphatidylinositols, platelet activating factors (PAFs. E’ﬁ%%

conbi nat i 0@§ {}tﬁl eﬁ{elv.er%mﬁfmﬂ- bovides eentirmethods for dig Ec“ail’)igf’ 't es
descri bed & P RETY ing I'ysophospholi pid spg_{:i es bhﬁm?&&&%@ﬂrés@morder
to di agnosg, éﬂgﬁtﬁgﬁga@@mmﬁdﬁrpﬁoﬁw&aﬂﬁfu R TET Any "~ conbi nati on
of the above netabolites could b asured -si fRNseuadyrs fondiagmemgal
manner, orinvenior, tlereisp FREY &gmt“geng&?lﬁ%%% a di agng;ﬁt:i c (i% gjta
[0092] Structural charac i i i uale\ote oemateothian AP rried
out using H@S%ﬁ%qm}?&?g{m%%h%o@g%% Iiehg,i n tﬂg area. TQ@“%%& pal
characteri g éSFnﬁF%aﬁBﬂeé&ieﬂsaﬂhpmﬂﬂh@Mﬁeﬁ@é@ CORIFING 1 PE My

include, but are not limted to accurate nma e J Wit wistpeg ari ty,
aci d/ base picgtailitésdsto M@ﬂ@@??‘&!ﬂ%e%@@&ﬁ%ﬁﬁ@% ra. Techni ques

used to determ ne.these.cha g St ' Rebotianes dMaset SpecHPme®T t o
reverse ph&%é’i&ﬂ"ﬂ%ﬁ ﬁﬁ%&gﬁgﬁhnﬁﬁfg%’{’m

lowed by anal %i f%@%y I\/gll\/s
f ragment at i(%hfr%tﬁﬁﬂ | ficfifyine o duatitefgiog idata fon ﬂ(l‘CFB% ONfFR; TEALS
extraction. e ‘dat a obg’al ned can be used, as f I D4 Do th with

i dentifi erm%mmm@m&ﬁﬁnﬂﬁﬁwmé“%@@ﬂuﬁwﬁ%ﬂ mental conditions
specified. Any or all of the netabol] hedmple frbe suoatrehpatient;
appl i cat i orcomespaing %Pﬁﬂnﬁggr&“hﬁ%eeéﬁ@%%?%%{sb condi t_jialons égglgt;ggi %@ .
addi ti onal .,nf tion,o ShdfELRD letdbetitesfthat differp|The mA or

e o Py

ot abol |t ¢ gBidesFuindhe bhtdabtwercent inwntoner s bEPeABb R isBrac,  ©

1
' part] el Blle e The gietiod et feripksuiss i the ikl RipGLfHaARATAL T on.
L bl AR M it o6, S L G 1050 e
MS/ M5 f r agnpatticulasmoplation,z3 (g[(?lm af Pétée"l?%f%”%%[‘%?&%ﬂ?ﬁ%%ﬁﬂf M %\Elrkl) 909,

459 (10%, 415, (19 %, 2 833°coARDL” ot i.e2 indiyidugls
104( (10043. g%ﬁﬁég?ﬁéﬁag@ﬁééﬁm% 20%9%? acc ?gta? S5 fggﬁ?étzs
has an ioni 88 dFReesudfer FSM. tRéPartiClnt idalth stated are repay Sg@ T’%Fﬁ%?%l?e i ).

The MS/ MBS f ts (MS/ MBS m | ati ntensd | o
1053 503 (s mmscmy sy b s A Pt Bt e

124(1%, 86 téf’e%(’ dm %%%oﬁnglﬁo%uﬁuiog qbd,811 3s to patients in similar health-state category in

the hopes of identifying biochemical differences between the two groups, by analyzing
the biochemicals present in the samples using analytical methods including, but not

limited to, FTMS and/or LC-MS5.

[0072] The method for the discovery of metabolite markers as described above may be

done using non-targeted metabolomic strategies or methods. Multiple non-targeted
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[ 0097] accurate mass 521. 3480 has an ionized mass of 522.3554 ([M+ H|t,
cal cd. 522.3554 for C261-153N07r). The MS/ MsS fragnents (MS/ M5 , n/z)
(relative intensity) are: 522 ([M+ lir, 1009, 504(7%, 478 (1%, 357
(1%, 258 (1%, 221 (1%, 184 (60%, 124 (5%, 104(80%, 86 (30%; see
Figure 10, Table 6. [0098] accurate mass 523.3640 has an_ ioniz ss of
Rk

524. 3713 M + t, calcd, 524. 3 ; . AT A terAure e ss of
(MBI MB mr%ta!@alet:umﬁi%teg}eﬁbg% qegé&écn%@d inGRE b& Jterp g

are: 524 ([M + Hr 100%/%:{1- gﬁ}?ﬁﬁ% 496
(1%, 478 (194, 330 (A% 343 A3 TME afratekiep (9483 B, PIBAFO%Y T 166( 2%,
124(5%, & , 79 ’see Fi gure ;Lﬂi!ivl Tabl %dznﬁﬂ{bg fln Meptesaite nass
541.31430%3 | AN edEor thedBcomf ifferenftiaiy CXPYEFSeC T e 542, 3241 for
C251449 ?ﬁbﬂfg%/ MB fragnent @@gﬁ dehema Discoveries BHs?4-97> are:
542 GM + %ﬁmmdﬂ@—mmd%(s X% 199, 184 (1%, -104%1@8%’
86(30% ; see Figure . 12, Tabl 0 $064-0029128t 41, 139 S\PP an
Bl Bppficaiop P2 GretSad Ty

i oni zed nessaled cd. 546. 3554 for, C281-1 M5/ VB
fragments 2( ! gﬂi&%v(gmbﬁﬂsz.@bmwd yi)alﬁis_ei:nvgwgs %&qéag%%’ﬁ%%
(199, 5144 °'a 30% ; 104(1009 ,_8.&(@8@ §§leh@vﬂedo§ér3ae1€&ﬁbhef9.

| 00101] ac g olepstes i sy 8 gossicr BV ML OF 4SIS00L (1Mt

cal cd. . or - .

(rel ati ve donipeneits pyionfosthe 208 V¥, ﬂﬁ&%d%%&(& A

, 255 (1009, 242.(109
224(15%, 168 10(@ 1§§0§ 9 rgg&&@hvmtﬁigwd@lﬂquwb}@&%éh
[ 00102] ac CHFLOVET By : as an ionized, nass of SQW’-MPM gal cd,
'53t1 '31'1:1 ;B‘red é%%: 100%) 1@4;3}«?/313?11&2@5 ; w %Ad 5&22'5&5 168
I ntensity)*are: , , I , 1vi )
(10%, 153ideA@H)metiBolite SOmMPORAES ¥ S%aéré‘%%mfé% 00103]“gccur ate mass

541. 3422 has an ionize ss.0f:. - : Maahie ehat Solot B@@&Prosiate cancer).
C251- 15| Mmsﬁwmﬁﬁlﬁaﬁ%ﬂ?‘ﬁé‘g&%ﬁﬁgsgﬁéﬁn&éﬂ z) (ar elative intensity) are:

540 M - -, 10%, 480 (100%, 255 (100%, 242 (10Q¢ 2 159 168
T 1 (00 e T el
g an 1onl z S

P profiling strategies couldsbeogsec? ?o%iggo%r%r s%éﬁf aIC &f thE differentially regulated

metabolites disclosed in the present invention and that the metabolites described herein,
however discovered or measured, represent unigue chemical entifies that are independent

of the analytical technology that may be used to detect and measure them. For example,

and without wishing to be limiting in any manner, other methods of metabolite detection

could be used, for example other MS-based platforms, ELISAs, colorimetric assays, etc.

[0074] The present invention also provides a method for diagnosing prostate cancer of
the risk of developing prostate cancer in a patient, the method comprising the steps of:
a) obtaining a sample from said patient;
b) analyzing said sample to obtain quantifiying data for one or more than one
metabolite marker;

¢) comparing the quantifying data for said one or more than one metabolite

marker to corresponding data obtained from one or more than one reference
sample; and
d) using said comparison to diagnose prostate cancer ot the risk of developing

prostate cancer.
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555. 3172 for C25HSO14010P). The MS/ MS fragments (MS/MS rn/z) (relative
intensity) are: 554 - HY, 10%, 494 (100%, 269 (100%, 242 (10%, 224
(15%, 168 (10%, 153 (10%, 79(25%; see Figure 17, Table 15.

[ 00105] accurate mass 565.3394 has an ionized mass of 564.3306- 1-1]",
cal cd. 564.3293 for C271151N0913). The MS/ MS fragnments (MS/ MS in/z)

| at i i nt ensi t - 56 pdse(ahiyzing the 0%, 242
Erlg%a, | ;%Ob&sﬁlélsl%gf%aﬂf“gﬁég%%gﬁ Eb?@?g%?’/g? s_eg( Fi gur.e S?I%?HI e/() 16.
[ 00106] accur at e %@c% j)qrmmm'p}a,ianéwihha%@”@hmg%.%l & WM™ Hr,
cal of . SORIEATHLE i%%qili 09P) . The NS/ N5 {1 ag ﬂ\@/d}@-mg{,ﬁ)
(relativeg] %{é@ﬁ&ﬂﬁbteatmldﬁﬁﬁf@ Mﬂqulﬂé?/at}m%ﬁé i@%@? 28 gall 0%, 242
1099, 22 1599, 168 (10%, 153 (109 MinnsEwithiafg adéitidsal predl 17.
EOOl/%W] ac eypleat Qlwumﬁv@gsghs@@wsmt?& w@‘% I@g&@%@gpgf 5%2%:391%%# 1e

| cd. 568. 3605 f 7 R@“W 1dhi Enifivss | ati
?ﬁtgnsi ty)ﬁiﬂﬁ‘«P@."nﬁg%ﬂ%ﬁ lz-ﬁfrel}l?’%%gélghts t he d[V@IN'+ Hl + misdsrzy 1109 F@E%QLOSOAI) Ye
283 (1009 &%é,%% fg&%&{cﬂé‘@uadrhﬁﬂeﬂms (QFTNIGp gyadrien 55’@, e Fl gure
20, Tabl ea![%. f ased on the structural chaﬂ %@M@dﬂm@emb@ 14
met abol i t gyriEpikgusdrapdle CTQ dr QAQ) Freadditinpm emaasyy egﬁost ate cancer, it was

determ ned that the netabqlites ar ﬂ@b@éj%ﬁﬂﬁSW@M| i pi ds.
Speci fi calih)elthﬁétbépi“ﬁﬁqlﬁﬂg?teﬁ%ﬂmg?‘gc@g#)qﬁi%mﬁﬁed to, | ysophosgihat [ dyl chol i ne

(1'ysoPQ), |ysop halu iRt Paepl RiiB Grapmpene@By, collision induced dissociation
i B ARk e B |
e A R RV T i

(l'ysoPG, and'platel et activati factors (P, M{aRE esicH figmidnycemol
backbone immcﬁwdﬁ@g@@t&ﬁ%ﬁg@%ﬁl&éﬂ%ﬁ% or Sﬁlgb for exanpl e,
16: 0, 18:0 1?): ;EE }18' 2 o od %Qétéfur&@fﬂag[ﬂéﬂt@Alﬁﬂiaﬁvdyﬂthdhﬁ her,
and a phosﬁﬁ’& & g‘laﬁliung choo I'ne, ethartol am ne, di rretﬁ%{gigth nol a@]ne,
scrim gl Y&ﬁfdalﬁceﬁmd {Refiakipetornetensing aliquihg ga cuaose ﬁ&s?‘?" B9 Thol i ne
(PC) and phosphaticlyethanaolamrte (PE) represent the two major lipid
conponent s datctdnebtan.cal menbranes. PC and PE conprise a glycerol backbone
cont ai ning a phosphate group attached to et hanol am gﬁbor c&? aﬁ'@lﬁaﬂwihe SN3

|
position, ap67d]vR theniehaisi efsthoquestnt tnveRorSNRY £XPF 1069% i8N rough an

acyl, ether, or vinyl-ether |inkages.,The {at i iARe®itd,Mslbod
sat ur at ed (migil@t@oﬁﬁ@nalﬁﬁ”mwh’b‘?%gﬁhr%ﬁgg&(lﬁ%rﬁeﬁc%&mr}gn at ;i!?fgz . \\en
phosphol i pi.ds sugh PE.ar démivi 28 Bidpey vhanycmold phepr@IdiBgises, a
Iysophosphéfmﬁim’ggl:’l yeop ?légrgeg‘?}erat g’d aldglrfg with a {.ree fatiy. acid.
Lysophos phqjyingi dstjdeaendzaal) sogoth ead ekkletal mpssks AGIR9SH HETISGH YR} © Bithys and

di seases, such as”cal cium sjgnaling, atherosglergosl ' alrgiterea (12).
1001101U. s.brﬂnbkiﬂmenm@ﬁﬁﬁi%%??%ﬁ%@%ﬁ%ﬂ%%ﬁﬁg et&l %l't )
focuses on the elevat] I keyupreised hereln, thoss skilledtimthe

progr essi o@ﬁ?@@%@%&ﬁ%f%ﬁ@?% ITs et al. descri ghe 1ahe %ie\rlbat i on
of IysoPCs ‘\k’/\ﬂl RUHEAS mgdlﬂamsmmlebloﬁﬂim aisub-factienptghale Rood MAY 'Y s ent

I nventi on, I ch Shows that the panel of 114 biomarkers (i.e., netabolites

with accuradsdmasses of 519. 3328, 541. 3148, 545. 3460, 555.3101, 541. 3422,
565. 3394, 521.3480, 517.3148, 567.3546, 523.3640, 531.3123, 481. 3171,

495. 3328, 569 368) | AE, IR LARRR by bb BBtabRGMokh Raiiatrund prdstate SATETaL €

cancer. o e -
positive groups from a diverse population of individuals, ranging m age, icity,

and displaying varying non-prostate cancer-related health-states.

ariability into a dataset, however, reduces

weight, occupation,

Choosing subjects in this way introduces more v

potential confounding bias that ultimately results in a more robust set of biomarkers

(since it can still detect disease in the presence of many other variables).

[0078] In a non-limiting example, when a blood sample is drawn from a patient there are

several ways in which the sample can be processed. The range of processing can be as

little as none (i.e. frozen whole blood) or as complex as the isolation of a particular cell
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[ 00111] The present invention also provides high-throughput nethods for the
di agnosi s of prostate cancer. The nethod invol ves fragnentation of the
parent nolecule; in a non-limting exanple, this naybe acconplished by a
Q Trapm system Detection of the nmetabolites may be perforned using one of

various assay platfornms including colorinetric chem cal assays é or
Piﬁﬁmg says

ot her wavel ength), anti bodyzb RENTEs hvolketheipreparrdoB
(ELI SAS) typhi %@éﬁt’*&mnﬁ%ﬂc’%ﬁg‘s’e- chai n

ner a n reactio Of LWEtas ofl
det ection assa %@PQ%&EWQ mmb@dsanmb&pﬁﬁé%“é%‘ﬂ‘m%cﬁ}gglsﬁpgi pgt i ck
cheni cal Cﬁéjiaﬁ?%‘ of her cheni cal rea‘(é:éqli Oﬁl Hﬂ&%r%am&ikmmamgnetic
resonanceblbgggﬂnmddﬂﬁiaqlidmﬂmﬁﬁmﬂw 23K graphy (PET) scan,

conput eri zed t orogr aphy (C&Q scanﬁn@é{.ﬁ{oggr magneti c resonance (NMR), and
vari ous Wﬁ%&lmpmnwnﬂl@@c}w ﬁffegysterrs. [00112]In a further enbodi nent of

the present invention, there is provided a nethod for di BgmboSt at e
cancer or the 'Mf 'ﬁ-{iﬁ &%ﬁiﬁmﬁgﬂﬁmmmmméﬂﬁmﬁ&bﬁ@?ﬁgg conpri sing
the steps[@79] é&‘ v n% a sanpl € from sai dedﬁgfnéﬁ{étit Q)mgd%lé’\ﬁith@fsal d
sanple to ok %id&&mtabbﬁymgﬂmbtﬁlﬁhﬂdﬁ@“é? hah onhe netabolite

mar ker; cyrobtaining a ratio for eacqpo‘%dihffﬁega&tﬁhaﬁﬂmmmemﬂﬁ

met abol i t gnexaédiedl ahalysis tachuiapa it bERAPPET® et abol i te; d) conpar | ng e?ch
ratio of said one orq}gjg%& tBﬁ@ tg@ﬁﬂ%;@%momm sarpplen el R POFRH S

control nemellolites of MESPondr ng data obt ai ned from Oﬂeg(ﬁrdiﬂaéﬁiﬂha” one
ref erence sag&%ﬁgCﬁp&nge&bm@imuemiﬁuuhﬂmwﬁﬁﬁg%a%o%’ S€é prostate
K0

cancer or BR rostate cancer 00113 afclaleadopitnion.t he
sanpl e (st ghrdlionayd cm@ﬂ%ﬂ@?ﬂn@“hﬁ@%ﬁp%gdiwg (f nmass spectromet er
(MB). For exanple, and without 'g@h@gtrg&ioﬁqmwj,bﬁmmﬁkﬂbﬂmmgamon
spectronetsmﬂ%@ﬁ@ﬂ%@%@qrﬂﬂaf’l%gﬁ orbrtrap, time of_ flj

_ ht (.TOP
quadr upol e es. BANGJrbeHe! dkirabtién @SE),smmﬁwﬁath&F‘dcgﬂﬂngﬁ @&%ﬁ’pped
with an ad o B BFe- det ect or mass filter. .For ex.atréﬁlgg‘mcﬁ&g(pm 109 it
wi shi ng topﬁsdﬁﬁahbMaﬁ&h'atﬁm@mm‘é”WW erred to as
quadr upol e"FIMS (Q FTMS), quadtupql e, - ) TRl coBblstahd platergpradganiol e (TQ
or Q9. Imomﬂmmmwmsﬁéhaﬁé%ﬁ‘é‘g‘gcm%ﬁ%su c?lbe gperat ed in either the
parent ion detectiqgn n@ﬁ Me&rh&&mm,ofwmlmﬂﬁmﬁwg to
the situat isglepiSreE? ¥ f} ent 1on 1s fragmented %%&.ol I i.sig%{nod%g d
di ssoci at i Q. LS R TINIS mdn-tagseted: analysis 35 Welbad e FE! (HERtS rmnt
ions, and then one or nore than ope of sai 3 Qicdeileséwdndy t he
Mass spect rquatttupole mass spectrometers, 15 10 p om%lfqﬁﬁﬂﬁ&ﬁ&%xﬁ‘ﬁ - lw i
. etﬂbﬂ L
polar metabolites dissolve in an organic solvent and polar muetabolites dissolve &

aqueoussolvent

[0080] The extracted samples may be analyzed using any suitable method known in the
art. For example, and without wishing to be limiting in any mannet, extracts of
biological samples are amenable to analysis on essentially any mass specimmetry
platform, either by direct injection or following chromatographic sepa-ra ' on. Typical
mass spectrometers are comprised of 2 source which jonizes molecules within the sample,
and a detector for detecting the ionized molecules or fragments of molecule:s.. inm-
limiting examples of cormmon sources include electron impact, electrospray ionization
(ESI), atmospheric pressure chernical jonization (APCI), atmospheric pressure photo
jonization (APPI), matrix assisted laser desorption ionization (MALDY), surface e:nhanc::ed
laser desorption ionization (SELDI), and derivations thereof, Common mass separa-non
and detection systems can include quadrupole, quadrupole ion trap, linear i0f1 tn?p, fime-
of-flight (TOF), magnetic sector, ion cyclotron (FTMS), Orbitrap, and derivations and

combinations thereof. The advantage of FTMS over other MS-based platforms isits high
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Such fi-anments can then be further fragnented to create further fragnents.
Alternatively, the sanple could be introduced into the nmass spectroneter
using a liquid or gas chromat ographic systemor by direct injection.
[00114]In the nethod as just described above, the one or nore tqt:tgn one
reference sanple may be a first baseline re apthyi o8y from a
control individual O%Jéhbﬂstfbethuesdp@mﬂa%“g %?th%ﬁ%nﬂallg%{/le@b?he one or
nor e tharﬁselﬁﬁlﬁ’rﬁ‘tp&B%’l te marker @E Sgeﬁtb?qmt,m(ﬂ\htmmﬁt&ﬂﬁﬂ}? es as
listed | 3fagralt6:h¢nmﬂ’db we e%t@}‘ he 14 netabolites described

above. |n ernal control net abol [ te refers to an endo e'i%}é?s tabol ite
nat ur al I y present in the t‘ent %ﬁciﬂ&esmﬂmbwlte% & associ at ed
WI th the [domq P fiertemo GEEIANG ety y over disease st ab 5_% G{Medrs vl y, the

‘i nternal” control boLit e AYnal samplefepd thy BAY ¢U8¥haT “st andar d spi ked
into a sentmﬁ@&ﬁﬁ mi'b&'t

0 anal ysis. Fo exanas(e aRfimad tth dieteimiag hi ng to
be Iimting, theq stmytm caesialt & glagnostlc scorefor t he
test subjdEEnOsHF ?%dstse of the ratio of, hhe, &lab‘ﬂ:hd)dherm@m 80 The

i nt er nal ﬁt‘itemm “regabolifesampARIaY;; emants that are nore stable and
reproduci bl'e t han neasurenents of absolute |l evels of the netabolite marker.
As the i ntgetbbliedeaty@l- net abolite is present in all sanpl es and does not

vary over disease states, the sanple-to-sa e vari abi %ng
égnost ic rret hods

handl i ng, g@% aﬁ{;{;ﬁﬂ?bo‘fitt@ ark BeriérAiyrdhamdteriz theif perurdt

of the prd t he rreasurerre% of egﬁ, B9k hécordemess maydla® d be
t aken Ionq_J ﬁédtﬂﬁnmrtedtmme t to determ ne the ghange in
nmet abol i te conce t f or

rati ons and |j ke mmatemwtemﬁsw
the devel ogumesfierrat toprsc'geerate IR ljnli‘(I%he tes

ey ot agra méa; Sl Aehrfubdeny saml e
at a start pojnf, .ess i M aes e te
subj ect co@g’ﬂ P{sl'@n %r&ﬁéééhWDﬁﬁén%ll Boram

e sanpl es over t| h d%,Qﬁ rmﬂhm) to the
start poi nts‘@g{m{l wagmnqhhleto”anﬂlﬂ/mteﬁ%tu r?wﬂﬁjﬂ lTimti na?edan

i ncrease i ntensity of the 14 g@éswmm@mm
i ndi cate ad{fﬁmoﬁnrﬂlslﬁwﬂﬁrwﬁ%t‘@“gn@g& \%\lﬁsf

I d, i nd rifendsn roy dtelg ;rg&%’enwf“ﬁgﬁ ]

I ntensity wou |n|cate an Iacqmrwtla 8]In

yet anot hereaognized REAPESP P theﬁgﬁlgseﬁ#tl nventlon ‘ﬁ’éfarﬂl s ¢&my= et hod
ate

for eval uat ﬁ%ﬂﬁ@ﬂﬁoﬁlcﬂmﬁmm?ﬂwﬂ 1'8%?51 ancer in a
i
ed
pattent &nhiiv mmeasurcd which is often expressed in paris per million (ppm). Ppm is defin
as 1,000,000 * Am accuracy / mmeasured (for example, theotetical mass: 1000, measured
mass: 999.9 error: 100 ppm).

[0083] The accurate mass is given as the mass of the neutral metabolite. As would be

recognized by a person of skill in the art, the jonization of the metabolites, which occurs

olite will cause either a loss or gain of one or
temass to

more hydrogen atoms and a loss or gain of an eleciron. This changes the accura

from the accurate mass by the mass of hydrogens and

therwise specified, the accurate

during analysis of the sample, the metab

the “jonized mass”, which differs

electrons lost or gained during jonization. Unless 0

neutral mass will be referred to herein,

tracture,
[0084] Similarly, when a metabolite is described by its molecular formula or s -
the molecular formula or structure of the neutral mefabolite will be given, e::
therwise specified. Naturally, the molecular formula or structure of the ioniz
ol structure by the number of

metabolite will differ from the neutral molecular formula or

hydrogens lost or gained during ionization.

-19-



a) obtaining a sanple fromsaid patient; b) analyzing said sanple to obtain
quantifying data for one or nore than one netabolite marker; c) conparing
said quantifying data to correspondi ng data obtained fromone or nore than
one reference sanple; and d) using said conparison to determ ne whether the
therapy is inproving the health state of the pa&n:tae%ta. [gj?%?ﬁ]e%igggally,
after the step_of .an Zi . 5|?aﬂ’jfs vanf onc r nore

t han one [%83%?@?%%%?3#% |%%?Pﬁ1al cfgg}tg{o met abol i he 1aRiPer

obt ai ned. In &1 LSis O edeaengmﬁ’ﬁngcdfataé’eiﬂdleﬂWdo ymmﬁWan one nmetabolite

mar ker t dOFRBONE IS OV ont Tol netabolite to EshRAfhfielfavadbbrai ned
from one ﬁ[enlgﬁ{eﬁofwmmm@@%@té%wl?'sf@%%ar ed to eval uate the

efficacy of the therapy. [00120].Th -ofi o atthar gimple oedistfbBYOMERF 2conpri se
anal yzi ngreﬂmbfqusu@ﬂlgi}t@i%%@%?@@b@éﬁ@%ﬂy mas ectronetry (LG M), or

S s

alternatively, nay conprj Hﬁé&ﬁu&tﬁkﬁlmh]aﬁﬁmg/ﬂdﬁr ect injection or
liquid chﬂwt@b‘?ézﬁ}w ﬁ%ﬁﬁ%ﬁgr lon trap tandem mass spectronetry when the
nmet hod i s a high-throughput nmethod. [00121] By

"treat men mﬂ%ﬁ; lmeﬁlugtﬁgﬁngaim 13 ebinphted (@ QK aspoRsi }lgh ﬁ%‘%‘ ?89& ?%%ﬁlﬁngﬁ;tgﬁ enpt to

i nprove t e of the patient bging euglupieRereiifesa toatwoht i ng
the ef fi cagy referérive stmpleaplhe ‘tfﬁ@r@l"f’é%‘p&’ @g% particular therapy in

i nprovi ng or degrading, the healt ceubdisende swite.| ForeXaB®l&red. I n
doi ng so, m”swﬁug%lw??f @%@gﬁﬁﬁlﬁghbe capahl e of

et 1.NL.Ng
whet her the t hﬁ%%&éﬁnﬁo‘m%ﬁiﬁﬁg frCdnytrmier, ﬁlgth@mtﬁﬁﬁtlﬁv%ﬂﬁg@ r%g%%#e
t r eat nent 1" Ude, Dut are not |inited ]t)a? i %@F%’P% fremanpl e,
Baci | | us b toftryCheea isamplie; fian iaceepiro} wedradpaloh st ony, ¢ Isdrlovidgareapy,
radi ati on therapy, hornone ther (1 NG L 16 «@ifidoB G pererenge” i ivi rs.
[00122] I n thamnw(dwﬁg%fﬁr&it%E%fg“‘tﬂﬁg k)lne or rmr(g thanﬁ_one rg&ﬁﬁﬁg e
sanpl e may be any suitabl r&{.@g i € sarfiple obtangsl HOMah B
wi shi ng toobEati“?'\ﬁf'il?%l'QE? RAny hﬁﬂ@?,@he rgferqeﬂﬁ:ﬁ mwt{;&&e
plurality g;osw&_omﬁrbﬁlﬂmefmﬂmwdthwpm skl or nore than
one pre-therapy baseline sanple, obtained fr 0. 48!l FoPéxaaiple and
conbi nat i 0nefefmceﬂimplmb’bﬂmfﬁbﬁowppg%&?gh%mﬁ %g%ﬁ t E;g pat‘ibg‘rf]g;ié s _
particularly useful, as,the.variiafi WbréBiaa BAd tefeenosishinpletoay cific
to the pat Néﬂlo.“tt"éfbﬂgg? ﬁﬂwgﬁre“ﬁdgg%ggﬁéescri bed above, the one_or nore
t han one @é@@{%gﬁﬁbmmemmbmﬂwwomqmw PRETERLONCE ot o

1, or the t '

I n Tabl e abolites ma . . o
sample may also be a sample obta%;:led from a patient at an earlier date; this would allow

longitudinal monitoring of a patient’s health state throughout their lifetime. Such
samples could be collected over successive intervals of time. In another example, the
reference sample could also be obtained from a patient with prostate cancer prior to
therapy (i.¢., pre-therapy) in order to monitor the efficacy of the therapy administered. A

person of skill in the art would also recognize that a combination of such reference

samples could be used in the methods of the present invention.

[0087] The present invention also provides novel corpounds, identified using the
methods of the present invention. The novel compounds may be used as metabolite
markers in the diagnosis of prostate cancer or the risk of developing prostate cancer, a8

described above.

[0088] In one embodiment, the compounds may be selected from the metabolites listed in
Table 1, or any combination thereof. An optimal panel of metabolites may be selected
from the group of 492 metabolites shown in Table 1. For example, and without wishing
to be limiting, the the optimal panel of metabolite markers may be metabolites with
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be the 14 netabolites described above. [00124] The efficacy of a therapy as
descri bed above is eval uated based on the neasurenent of the netabolites
and conparison to the reference sanple, whereby a restoration of the

nmet abolites towards a normal specified range woul d be indicative of a

positive treatnent effect. [00125]In an alternative rreg gggq‘;}){s g\iplluati ng
the efficacy of a thlﬁgﬁﬁ%?ﬁB)taft@&t)iolﬂ%mmﬁaﬁél.&bﬂ%éﬂ,- 5 'Por each of
t he one etcurgedn abolrte marker_ to f_:p %g?gghzgqmmm,

met abol i tg 22,2@6 | Rerl3480, B85 188, SETAMSr & ) € one or nore than
one ret aBdl rker 10 the internal. control iBidmded ik eamemetibolith be
conpar ed 4@@_33Q8,rm1wberdaﬁd' PRI om one or nmore than one reference
sanple in'Step c). [00126 Theg}%réfﬁﬁ{gmilﬂé{Mit@juﬂIm%th@@Wﬂﬁd

thr oughpuhpaﬂ:id'ﬂlmlstﬁﬁesaﬁ“ébﬂ'(? I's of prostate cancer. The %Q%qu@% i nvol ve
fragmentation of the agF%w NeheCtdentiation mmmtatmqap?%'l’é’@rm e," this may
be acconpmi EHed ?Tytls?i"“% rap*m system Detection of the netabolites nay be
per f or med xﬁ‘;}% f(disadsedies) mdbaduald- at forns, including col mimetric
chemi cal ¢ says z%@ or ot her wavel ength), antibody-based enzyrreégtaned

I munosor bant assays (ELI SAs), chip- YdtBgorized iitaione o ion for
nucl ei ¢ ag’y(ﬁ;Q{!dﬂﬁdﬂimﬂahﬂﬁayﬁ{k%‘;{%%b@ﬁ%oggc ef c-aci d detecti.on .get hods,

di pstick chen cal JSS yS ,0r Wrm \i§ attraceaditharpropensietodddFy e such as
magnet i c IZEGRPSHAS ?%@'&Ir‘}ﬁw? “pdsitron en ssiontonoar Iiy% TF scan,
conput eri zed. 11 w%@%e(y?ﬁemmimwmﬂf&@ﬁﬁ?@ (F‘&%'g%ﬁﬁce a(l ﬁﬁ) , and
vari ous rré’?élt'sg ctronetry-based sisterrg ng(iﬁéﬁﬁg'ﬂﬁﬁsﬂﬁﬁﬂ,mehmm ve
t he rreasur@;gmgpsl'z.mﬂmélﬂ.%%pé& 3480223 d 'scans of ea(s:i(fi;ws?I ect ed
daughter ion per bio marker,..a (iiﬁ’étlﬂ:m ’“je@g@etm@dmm e yfise

i nt er nal ﬁfaﬁmnwf@ﬁaéﬁw?@déﬁﬁﬁa\%ggkpﬁé A ratli&f) may t hen bf enee{qai ed by
di vi di ng each biegh '3@&55{19@%%% hietalboliten with icoamterMassgs el B, The
i nternal sHEMISH rggs 'des” an 1 ndication_of éﬁidngﬁ%’é E’ta g7as4d, ¥id y, and
al l ows forphfi osekg Za1 T1Qrs i3 188 et RE22:t S2n31Qh: 58 P/ A2 Bss

mul tiple sanplings. The ratios g rat ed . hsEaffr ineRbolite, keat t hy
popul at i on56®868% whse det/ il BW#@&ESW%WOL@; “{dlg%tqqﬁ%r mal " distribution. A

val i dati on settsafasga lé’gi mﬁﬁé&gﬂﬁ%ﬂﬁg@t@mth ate-positives are
to

then anal ygeigc e normal distribution. This results in
essentially two distributions, one for the normal population for
the prost ag@ogbqsmei 1\49nenmkatdemibea\abmlﬂtertam%ab8§f%£t elyrop bt

di stributions I's then selected to determ.n he lsbhaidvlet@id]opiaes,f i city
of the bi ordusker fmss@ympbOléquﬁO%Pﬁ%“‘i?g%‘}?@Bé o#y%t‘aﬁ%ds resdg(rﬁmi nvent i gn, any
i ndi vidual _or conbinati.on of Het leb e Slydstosplastidylserimasn bphipgos¥bonbi ned
with exist illﬁfpi‘ﬁ%ét‘ ﬁ\??—ﬁﬂgyl 0 aq?}%lﬂ{;ﬂg&,at a di a%nost i cl%&@gnosﬁc @yeg ut .
Such exi sti sﬁ?cfrgl%ﬁaiﬂ@ fySsphosphatitilplyaerolsn otysophaspaatidyBIgRIGLy o %eci fic
anti gen (Péﬁ% ar cl noenbryoni ¢ antigen (&ﬁE@?f cancer antigen (CA) 19-9,
C15-3, or GRkibting a6t ), 488 wembEiaHous "provi de medi cal professional s
Wth a test to better

[0091] The concentration of sp o
lysophospholipid species, is detected in order to diagnose prostate cancer Or the risk o
Any combination of the above metabolites could be measuted

ecific metabolites described above, including

prostate cancer.

simultaneously, in a serial manner, or in different combinations to arrive at a diagnostic
3

output.

[0092] Structural characterization of the above metabolites may be carried out using

methods well known to those skilled in the area. The principal characteristics that may be

used to characterize the metabolites may include, but are not limited to accurate mass,

acid/base properties, NMR spectra, and MS/MS or M5n
etermine these characteristics include, but are not limited to

molecular formula, polarity,

spectra. Techniques used to d
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determ ne the appropriate treatnment regimen for a subject based upon the
stage at which the cancer is detected. Since the diagnostic nethods are

rel atively non-invasive, a |arge nunber of otherw se undi agnosed cases
could be identified, particularly early cases, for which specific
interventions may be adm nistered by nedical professionals. T hods of
the present inventi onﬂ\r/fgy al so (?fg USIEAnt PldRte dty ana&yﬂ&b)ﬁ@éso cer,

possi bl y rpveres phasecké d%s“égyﬁp ons of the recurr e. %&Qﬁ&ﬁp%ﬁg]ge coul d
be subsequent| usq%i&rggm11wiapﬁﬂhw%ismcimﬁ@n @D)eﬂﬁﬂﬁé‘é‘fi nsS that may have

i npr oved Wﬁg@m&f preventing the recurr en@?%ﬁiié}gma}ﬁ@ﬂmmbolbﬁ t he
present i \fg%&g@dgﬂlbmediaaﬁngﬁpﬂﬂ*épfﬂ?lﬂ‘éet ancer  woul d be_trenmendous,
as literally everyone coul d be screengd 4 i weliheahdtsbalibesieatdet B¥he ¢
lifetine juplensmespeninental eundgiens AR 'eAﬁlg’r ormance chagact eriﬁlfoivft& of the
test of the present '.nventig&a@ggng&pﬁm&r\hﬂei veripwsr <@ ‘ﬁ’én@r

popul at i othe present; PPN IXLT” pe®Siiper | orm';ig ¥ othﬁreqq.LHagﬁgb[fme

avai | abl eaa&r.eﬁgiiﬁﬁ)rﬁgﬂ&pgn @smietabotitgs, faw ex eﬁﬁ SHg o detect disease
progr essi IBP rto the enmergence of clinical synptonms. (00131] The present
inventionikdule further illustrated in the follow ng exanples. An outline
of the present invention including each of the exanples lilssésigedba IO(‘),\év IS
shown in Figure 1. Exanple 1.. ) s meebblitk nmzkerd

Di f f er ent i{8093) %ﬂ@ﬁ@@ﬁ%i@ﬂ ?%@gﬁﬂ?ﬁgg] Differentjall ﬁesﬁléﬁr egsiad

met abol i t es a\ir%ﬁhﬂ}ent L}%ﬂa@t‘éﬁ'ﬁ&i g%iﬂmipMSM&jﬁagnw@‘@Tme Betoposi tive
patients &H o St ents. | 0133] dini cal .éa%_es. For the prostate
cancer scr%ﬁﬂgiaﬁhﬁﬁ@aydi@mﬁohe&m@ﬁﬂﬂ%WFE’F’B ‘e obtai ned from
representative popul ati ons of healthy prostate cancer-free individuals and

of professionally diagnosed_prostat RS b HYG3I40L ahtsHY sealadar e
Li f eSci ene[(#94] amx;raxem%9é§ﬁg§15‘@%|%“§§%§ s of bpr ost at e( cancer . descri bed

bel ow were deriv the Mﬂj_s ToE MI/MS fragmen % e
Nooei t1 ve 5assab R CHIBHDO les f |

cancer pos b'orﬁ.gt oo e s D AP

ranging in age, ethniCity, wei oce 0 18/

nongprgstat egcarﬂﬁér(l%(},l%ééwfﬁe&%(ﬂoﬁ:&ggﬁ%iﬁmgg@pﬁége\g@rﬁéﬁsi ngl e ;

time-point collections, and the prostate cancer sanples were taken either
i mredi ately pri 61"3"!"03," or imedi ately follow ng surgical resection of a

ni xi ng) . (00135]mm&wﬂmﬁoN%Bﬁunf@mﬂ?%g%%&%@% glgﬂr)l)c(er, 25
ol ectrbspray | o E NG HEP 0% :ﬁ‘é?i(?’é’?é‘iiSl"é”‘?%ﬁg?‘iﬁ?’éi‘?Ln
T B, o R o | 20

v/v) for negative ionization nodes, or .in nethanol, ) Eafedaci d
(50:50, v/ vjogos} apmeate imess 54913338 iheh aﬁﬂﬂ%?&eﬁws ﬂé&?ﬂég%m extracts were

O ey It et 2308 for & HINGE). MheMSMS FaghRhts GES/MS ) (mla? & Uker
intensity) are: 520 ((M + HI', 10%), 502 (1%), 461 (5%), 281 (1%), 221 (1%4),

184 (100%), 166 (5%), 124 (1%), 86 (30%); see Figure 9, Table 3.

N
[0097] accurate mass 521.3480 has an ionized mass of 522.3554 ((M + HJ", caled.
5293554 for CagHs;NOsP"). The MS/MS fragments (MS/MS m/z) (relafive
intensity) are: 522 (M + H]', 100%), 504 (7%), 478 (1%), 357 (1%), 258 (1%),

221 (1%), 184 (60%), 124 (5%). 104 (80%), 86 (30%); see Figure 10, Table 6.
[0098] accurate mass 573 3640 has an ionized mass of 524.3713 ((M + HY', calcd.
524 3711 for C16H55N07P+). The MS/MS fragments (MS/MS m/z) (relative
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Fourier transformion cyclotron resonance nass spectroneter equipped with a
7.0 T actively shiel ded superconducti ng nagnet (Brul cer Daltonics,
Billerica, MA). Sanples were directly injected using ESI and MCl sources at
a flowrate of 600 p.L per hour. lon transfer/detection paraneters were

optim zed using a standard m x of serine, tetra- al anine, resap.pe,
BB Pagment

Hew et t - Packard tuning. @i k §04) 43 AN ¢
10 1 n add; oRlDAE: PRk (MR

conditions_ wer t o /W i on

intensity and 30@% bagiri(196)c R5BI(184), 084 (046X HeS : sw‘gﬁg@’ XQEWﬂig‘go anu

according to the 'ngfrurrent manuf acturer's recomendati ons. A m xture of

t he abovernent(mm’gdsaﬂﬁgn'arlélﬂw‘ﬁ%"used tointernally calibrate each sanple

spectrum for mass accuracy over the acquisition range of 100- ;oooe‘im}.
tracts

00136]In total si APRhS GROS4IBHONEM bl ofal
gnd i o]ni 2&0%]?%5&%afﬂgﬁa«rggg'gllggﬂé%ﬁﬁg?ﬁeachbga(ﬁrrgl e@g@ﬁﬁ&”@ﬁﬁg@&% 1.
Posi ti ES! ' d _2ThladHMY eramaen 02
O(rjaianz \ééExtragsgg'%@oZ?rPle@e“ S gWsis mﬁéﬁﬁé)%g@?f%glm :
el Vo1 2 e B e B i e Dot o Pr oscsbi ng. Worng o
| i near | east - sq@dr(&80%)%§h &3 %};,ﬁetp?fggre ir’?g;@{’lg%'s val ues were calibrated such

that each internal standard mass peak had a mass error of <1ﬁR_Bp_ m,

conpar ed Wbl it theoheld fals Ssmeotitsna ishiEBnmet bhad63STY i Hier
Dal t oni cs IPREOO] qat LSHYPE C¥7es 61 1 megaword were ggg%u LedvRids ma)
caled. 546.3554 for C23H35N07P+). The MS/MS ents

(relative intensity) are: 546 ((M + H]", 90%), 528 (1%), 514 (1%), 487 (30%),
104 (100%), 86 (30%); see Figure 13, Table 9.

[00101] accurate mass 481.3171 has an ionized mass of 480.3091 (M - HJ, caled.
480.3081 for CpHaNOP). The MS/MS fragments (MS/MS m/z) (relative
intensity) are; 480 ([M - HJ, 100%), 255 (100%), 242 (10%), 224 (15%), 168
(10%), 153 (10%), 79 (25%); see Figure 14, Table 12.

[00102] accurate mass 531.3123 has anionized mass of530.3035 (M - HJ, caled.
531.3114 for CaolNOsP). The MS/MS fragments (MS/MS m/z) (relative
intensity) are: (530, 100%), 480 (100%), 255 (100%), 242 (10%), 224 (15%), 168
(10%), 153 (10%), 79 (25%); see Figure 15, Table 13,

{00103} accurate mass 541.3422 has an ionized mass of 54Q.3335 [M -HI, calcd.
540.3293 for CpsHsNOoP). The MS/MS fragments (MS/MS m/z) (relative
intensity) are: 540 ((M - HT, 10%), 430 (100%), 255 (100%), 242 (10%), 224
(15%), 168 (10%), 153 (10%), 79 (25%); see Figure 16, Table 14.

[00104] accurate mass 555.3101 has an ionized mass of 554.3013 ((M-HT’, caled.
5553172 for CasHsoNOoP). The MS/MS fragments (MS/MS m/z) (relative
intensity) are: 554 (IM - HT, 10%), 494 (100%), 269 (100%), 242 (10%), 224
(15%), 168 (10%), 153 (10%), 79 (25%); see Figure 17, Table 15.

[00105] accurate mass 565.3394 has an ionized mass of 564.3306 ((M - HJ, caled.
564.3293 for Cp7Hs NOoP?). The MS/MS fragments (MS/MS m/z) (relative
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zero-filled to 2 negawords. A sinmdata transformation was perforned prior
to Fourier transform and magni tude cal cul ati ons. The nass spectra from each
anal ysis were integrated, creating a peak list that contained the accurate
mass and absolute intensity of each peak. Conpounds in the range of

100- 2000 mlz were analyzed. In order to conpare and su L acr oss
di fferent ionization nodes ﬁ‘g_dl{goi@%)t '5@&(103%),1@@@9%%5@&’{93 g wer e
converted to iﬂt@iﬂ%@ﬁ%@p@ i Ny’ neut’r al mss_esgﬁiiirglgqﬁhydrogen adduct
formation. A Ze@- gggg{o%quﬁ ), M8 2596 ake g a%%anpl e intensity)
array was the 1 )3 us’’ng DI SCO VAnetri csm.software (Fhenonenone

Di scoveries Inc., Saskatoon, SK, Canada)..T ryas0 (L ¢ Hpj wladi | es were
i nt egrat 3@0 t hi %WMSW-B@MWW%S%%SE@@? to (g[g'!t[er mpe all of
e

the uniq ses. The avera 1S UBsgiRets (MBS P h{IRIEHV®
representing t$a63449ifor Cﬁﬁﬂﬁﬁ&&ﬁeeﬁ%%gﬂggts t he aver‘%gﬁ @f( (f%dﬁ& t he

det ected accurate sse_sﬁmy\ﬁxglmﬁtjost(ﬁmﬂ,)28&1&1@( » a1 °hé

equi val ent Cong\lt‘?!’é{tr%r?ée't t\t he Nass accuracy,,of e&ge}.%}ﬁ%twunent for the

cal i bration Stﬁ%%r qlﬁg '{1@,@9[)53)(@0&'@1;@9925%5%1“13\“ J e ‘evident to one
skilled in the ?»that t hese average masses woul d include al Ib,rrcglscaes t hat
fall within +/- 2 ppmof this average mass 623595 ([VPRLDS is

aver age Q7f\ col unourite snag$ %@ﬂ-&iﬁf a‘é?@ﬁ@h&gyﬁlﬁat was Qﬂg gi rﬁgl y

sel ected to be anal ézed, rﬁfﬁ@""ﬂi e INIS/MS rigienEn@MSMB ;)t{re Y€ each
mass found in 48RP TPHETTISFASYsEl ected was then fiw bggﬂ)d%)szgg,
representative x y.cqordicg tﬂzﬁpﬁgﬁmﬁmﬁ{y{fﬁﬂt M), > OQRLEI T A

! . tehisify) ﬁésg .

intensity val udtBPe’ Pt ¢ blrank. Once |Webf3rqlﬁ% 'fd‘(gsﬂﬁqts%e 2yrt her
processed, Vi sugbd®e P4 t0%n024 (FBek A0S Bio)ntd- OO e Cal i dentities
wer e assigned. Each of the spectra were then peak picked to obtain the nmass
and intensity ofaWé¢NBnetabolites detected. These data fromall of the npdes
were then nmerged to create one data file per sanple. Then, .the d from
all 90 sa Ieﬁ Was wﬁﬁg ahicegidcHagactarization af t%lﬂmgﬁm%

met abol i t elOH %1/ in I each sample is_r eprcfsente tﬁﬁttﬁcwtﬁ% each
uni que net ghgkb Byritife diggicsbafipeoktiy cancst,igles e e ce cor&gspondi ng
to a given netabolite sanple cqnbi nat i,on.. ' ideVbup retnbelimeediiool i t e
in that sappleulamseldied to kyyerhos wl‘fsh§P8°éﬁé‘ﬁ§’é§&?§%ﬁies%t@¢d in(lt y?i )f or mat ,
net abol i tes show ng. di f,f erenc eny 6151rmpphahiﬁiybﬁmp1) g el mal and
cancer) weiﬁﬂﬂ@%ﬁ%ﬁ’l@“ﬁ’%oﬂ&%ﬁ%&ﬁgData I.nte r%t aé' neﬁﬁbl’@fnt' s
T-test was éﬁgﬂoﬁ%ﬁﬂlﬁmﬁmmmﬁgﬁm@, lmopil&l’ BAEREER e nor nal

and the pr e cancer-positive sanpl es . 9@9@}9 hnd platehdt t his
criterion (psophogheddylinosizel(yselh, m@wp@ﬁé’qﬁﬁggﬂ)g}ygﬁl? Eges d?f f e?:_

statistically between t |k i bae if atachaskiorn fiy #nti al
di agnosti c w%ﬂ#ﬂﬁ%%CW%&%MQ%&grﬁsmﬁggﬁbb theil. ) ?ﬁ(ﬁ ﬂ%@ and
anal ysi s mod sﬁlc&g ghP examaple, s&:ﬂjl&oetﬁ:ulﬁ:ﬁrlﬁﬁd@-ﬁﬁ% AT
nmol ecul ar f%&‘ﬁ{l as anJQ%’hem' cal characteyisti CS'UE';?%CQ 20! @hdrio¥anding,
putative fuggidideal ogr osthen, oindeaéh Phﬁsaé‘ﬁﬁ"?'é@ aBI&‘FEIlty of the 492

metabolites to discrimnate bet h raseht pr8iS3.at e cancer serum
is shown bydhtﬁéhmaWIWnseﬁnﬁrﬁﬁg%&’%@g gc{l?gv%l y clear distinction (as
shown by the dotted |line) between the controls (in grey andﬁg% %ﬂﬁt
cancers (i nﬂm ﬂg ) capyh h%mmmai(pﬁ)imhﬁlma@y@dw ) ABG1 T tes
t oget her ca &l Enose a %r ostate cancer- po iteiB*e %grgi@mgeoé@bﬁga e to
control ser iy e tibp@] Tiideoarponenis af RIQOBALFBITERT deve opnemam(if 4522
signals into a commercial ly ,useful i Ahched aséthamlamineor eh@ng

conbi nat i ongbﬁelﬂhb%ﬁﬁbpﬁ%@‘éﬂﬁ}wogﬁlﬁﬁigﬁpgal i nformati on_vvaslm%ilgugﬁﬁo
further sel Bea ﬂﬁ%ﬁgﬁ @{d%ﬁ&%a@mh boesd fortherShHamd GINZ BesIRR,

char act er i 2249 B e subset of 14 netabolites sel elglt SO MREF(E B6hftdni N
two differeng 1gaﬁ&§brﬁh?ls&hw1hﬁag@cﬂﬂlﬁtf@%&§’§§§“s?% ured rn Dal tong EOf
495. 3328, 517.3148, 519.3328, 521.3480 .ﬁﬁﬂag ofipd8suchrs PE45d BX60,
where a +1- &tﬁﬂﬂ,diﬁﬂsaél@WQWW%?t(ﬁ}@'t e ?gréreéjjhnetéabol ite

e.
detected as posit.iyve i.0 i s g Miylphospaolipids seohpas &ﬁ\gﬁ;nlsand
met abol i t es Wtﬁﬁ’d‘ﬁﬂﬁdaﬁg &nggg%ﬁ%@g’ggﬁ i n Dal t,oas) of 481@%&& in
531.3123, 541, 3422 BREHiMLa fERSEBY%EIA. SEysbamholings3EYe D63Y I T Tet ect ed
as negative ¥ons using the nethods described within this application. All
met abol ite masses represent '2C nol ecul es.

_04 -



[ 00140] The di agnostic accuracy of the 14 masses is shown through a PCA pl ot
in Figure 3, which illustrates a clear separation between di sease and
controls. In fact, separating the controls fromthe prostate cancers using
the dotted line results in a sensitivity of 84% and specificity of 100% A
graph of the relative intensities of the 14 masses, as.de ist he M CR
is shown in Figure 4&%u§%@gy§i5{ iwmmm@mm&ﬂ@ﬂ%v?@‘?&gggﬁ’mms).
Each of hhmereds RN ﬁ rs‘to show a reduction or deficiency of

appr oxi mat el y., 50% /erage) in the prostate cancer sera versus control
sera. [0@&51‘{%‘&%@1“’3‘3&% hese results, a clear distinction can. be nmade

bet ween the serum of prostate cang,{apr iga%%}PUWMMBMIMWHMPFW
(prostatgpgﬁmer neIg;’Sth\dSh%Hﬂ??t 31 . Therefore, these (ré&%j phich are
capabl e I dentifyi I;g ang di.8 b giinsinner mm@@mﬁﬁé@[{% rtive and
prost at e @ptheerlevadgt sokGP can formthe hasis f%&cﬂb&ﬁ@a@_mi@ancer

di agnosti c t,e@%ﬁf lﬁéteﬁ%%&ﬁbefﬁ%emﬂaﬁedoﬂyﬁﬂﬁmmo abolites and their
associ at i BHE® PR RCal vari ahle de?@&h@%&l@fﬁ&f@iﬂkﬂsm,e
further conédn&g&%ﬁ?&agrmtﬁmp@mdéﬂ‘ﬁh L$N5ect ronet ry system

Repr esent Bt YVe “aqueous sanpl e ex%\r?z?ﬁzg Gy PR BASB4G 53198 o A2
control s antatdlipscdthacenefiRasssP e°fé anal yzed %L%g@fsw%ﬂg HP 1050
hi gh- per f or mance '@f;{ﬂsﬂaﬁy omd agrashy, 533.364GubIhP , 48k 2ac8d o an ABI
Q Star, o05683dP%at ‘Spectroneter to‘%g{ai '}P{méﬁce?”d intensity

i nfor mat i %% fg&gq e deMERRE on e senlemof pajicR BIBBP4ES that differ in
intensity gt the clinical variables under investigation. Data were

acquired using full-scan detection in both. kb0 thmgdvily 01B88E nodes,
and the reppiting spEoe pmse:gdpgex@gpiﬂéﬁoa{’fggld%%y%‘ i gn]gggzruhgi ng Phenornenone
Profiler software.. W identifi i8Rl ey fradgnmantation @ paEnEn ich

mol ecul ar @pwwfﬁwt%?ﬁqcﬁg@fqﬁggﬁlhe HPLC col qﬂpﬂ%\ of pﬂe%é{imfel y 28
to 34 ninutes oggﬁﬁgj%gaﬁﬁﬁcﬂﬁdﬁ@bﬂmnpm%?@‘ P Hs B gUr e 5
shows the B&MEETed mass Spectra within thi %‘@ﬁ&?#ﬁggdﬁm&a@m&m t he
control s (Ae metabshes enayabe pedommyd uHR OPRL A i fTef ence between .t?cge

controls and prostate cancers . Y& en hstiboglipdrasedt nge
where the mmmct@mlﬁé%sézs ’\/Olr-(‘)gﬂgéfgﬁde gep

_ scribed was. red Ie(ftﬁg:clc‘t%é _
previ ousl y_obsereﬁ t%g?@ﬂbﬁ%bﬁ@-WWWﬂ%ﬁ%‘%@P P ntensity
in the prodPHURORIRMLASEET (iice)ghp;gied to %E‘cgﬂgt%%&?‘lg‘%ﬂmﬁs% stitkadhemadal t he
average raw. {dnl 8% bed: mpelelc- reach of the 14
met abol i te\sgdgs]a%gi&lect eda}ﬁ’:ilng %#Cﬁ%é%gl?sil%cﬂ\@mﬁ@eﬁbmmﬂmgﬂﬂg 6.
Exanpl e 3: dv@iyw®r offer gheraich he 14 Metabolite Subse
[ 00143] Vari ous._.chat act&hgaéﬁ%@@hpgpmMMﬂwm@@@Wm@ Bhof

on

met abolite P RAFUTEHPEYE mss an ”D|.90UWW- ,

pol arity, %@%m&mﬁwmmm andoarioys r Von spectra.
These data can be used as fingerprints of a particular netabolite and are
uni que identifiers of a particul.ar.net a‘%' L@Mﬁﬁgﬂlﬁﬁﬁﬂﬁﬂmﬂ‘mmﬂ&dt%e
conpl ete stfoddRd} e hain pdurhereFRbofimEY g ata include: | 09{10%4.4 é*@e
retention time. The .extr Sinknér tho giskef phustate eancst Iny t*are
subj ected t 8t 59'%%@‘?@%% using a C18 columm and analysis by M5 to
det erm ne tI‘Flrgéﬂlio Sﬁ,{g}hbis s ofider st andardi zed condi ti ons. When the
extracts we ubjected to LO M analysis, all 14 netabolites co-eluted

within 26 - 34 min range- [0014%5! 2. Ng/ '@er?‘pe(:t ra. The 14 netabolites of
interest were furd)obtaimhgp SERE] YO PARY Tor mi ng MS/ MBS fragmentation using

col lision induced dissociation (CID). This | 5 bfie VamaopetHanraned i n
real time (i.e. dsrdnalyzingesaid Eﬁﬂtﬂ?ﬁb?@ﬁﬁ‘@"%&ﬁ%ﬁgﬁgﬁ ocess) or off-line on
fractions collected fromt chromat ogr aphi ¢ separati on process.

[ 00146] Aqueous f reae@belHs MAETH o prostate cancer and 10 normal sanpl e

' an
exiracts ¢) obtaining a ratio for each of the one or more than one metabolite marker to

internal control metabolite;

i the
d) comparing each ratio of said one or more than one metabolite marker to

1 ] re than
internal control metabolite to corresponding data obtained from one or mo

one reference sample; and
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were evaporated to dryness under nitrogen gas and reconstituted in 100 !IL
of water:nethanol:formc acid (97.9:2:0.1). 5 pt of the reconstituted
sanpl e was used for HPLC (Agtlent 1100 systemwith MetaSil AQ 3 urn, C18,
100 x 2.0 mmcolum, Varian Inc.) for full scan and M5/ M5. The nobil e phase
consi sted of waternethanol:formc acid (97.9:2:0.1) 3}'51 S%Evo?’ﬁroﬁatea”d 0.1%
formc acid in net han&lS as q}gbﬂg@m&@mﬁpmsmﬁv@ﬂﬁﬁréﬂ €SS MY min, the
sol vent gradi é)USiEsS? T ows: Solvent A was held at 100%for the first
m nute, then %%?Clglged to 20 % A and 80% B using a linear gradient over 10
mn, and then™hel’'d at 20% A, 80% B for 9 min; then the solv&%ﬁéﬁ éaure was
changed to 100% B during the next 10 m ' Ry GOAEITSE BT ~and was
hel d at 1Q@%:B for 'ﬂﬁahém@ﬁ@'@lﬂm%éﬁs&“&te@egg’herﬂ m xture was, held at
100% A to equilibrate the column fgs).dForickanplef a@b“ﬁﬁhﬁm(mgg apsed tine
65 min). shinple Bsmg@rﬁl?-ﬁesw{ s“anal yzed usi ng..an @Blao@ﬁi Off) orBsS
spectrometer_ fitted w ESt eculdiad faepF MpngTO8ERy W™ PR™F0s1t 1 ve and
negati ve lﬁﬁ’d’é‘.g"fl’ﬁgfﬁﬁ or time-of-flight f I&@P%IHW&W"W’EEWB" scan
type vvas[g{ﬁﬁgu id Bypasl mwvabimﬁm%sﬁgi. Sec, amess scan, rang of 50
to 1500 DA, and duration ti nﬁ of u€0 iy 1o T2 wisuDwishing s lERGDES c;];l’osi tive
ESl node uaiigoms pfesddienigymass et T ¥ S gas 1 ((iS!') 55; I@g sou Qas 2
(GS2) 90; Curtain gas 4103‘84 én%qgtﬁbiqﬁaim@lbﬂliﬂs(w 5h4a nggrature 400
C, Decl usinshupyniSAe AP0 Yd%? 60; Focusi&? Pot é@lmégggs gfefrometer
Decl USter@F@lﬁ&L&'ﬁﬁle&ﬁﬁ’&Pﬂlﬁ-m@Q clﬂB‘iﬁ ters at negative BS|

Il ows:

node were l'on source gas " oSiaMEenwds, wheres2)  70;
Curtain g@MMMﬁ@@P@?‘PBMm@e%%HMure 400 g
eclustering Potential, ( 291 ' ﬁlgﬁlsqyﬁér@%&pmimlis(ﬂ@)nm@é?y eIERGt er i ng
Pot ent i al t2='=(2DPM5“~fP£*?r ?‘g eﬂg‘ﬁan M5 node, the "Product Iﬁ%gl'hgg%ﬂstype
was used wi ?h %r}}i%gjgﬂﬁyﬁ ggmmrwmmmmm@npr@eé%tﬁr‘gﬁﬁs to 650 Da,
and a dur of 60 m'n. Al source par%&%@ﬁ@%@@&%ﬁeﬁ. above,
with col | i giqReRors eméeamswredfsad fpemely are 455 at po;iﬂti ve rEDde and
-20V, -3W -50V at negative €.o. 1T o), bshQ@Tudld fagAlnisnAdteogBMlYnas set
at 5. [0018@@hﬁmmt$ﬁﬁﬁtb?@#ggﬁgfﬁ£ﬁmﬁc§lté%§ di cttgées_ acﬂSJ ?11%61]: B‘%ﬁﬁst
fragnmentation pattern roiefd C(dB GnAdsospectaomuetes VHRE

nol ecul e (@Eu'f lﬁn@qﬁgg%ers#g&?i_ngpr print) - even slight changes to

t he nol ecuhﬁgoﬁlaiggraﬁ}ﬁyﬁﬁtmmbﬁqutitiJﬂPt@ndi fferent fragnentation pattern.
In addition to providing a fingerprint of the nolecule' s jde teirgﬁenwe
fragnents @m{qg‘it ed t)%&@;ﬂgﬂi@dﬁjﬂﬂeﬁsdrﬂne@abweiMP%E’%‘“P'?M%Q e

he neta

structure olites. [00150] Upon,c " L9 ot indieidoall ecul ar
formul ae f gamplemppbe aﬁmbmﬂmf%%%%“p&ﬁ@?ﬁﬁ%#@%et abolites with

accurate nmasses of 495.3328, 517.3148, 519.3328, 521, 39?” Sremafabflite
541. 3148, q@g@S 346@)the ﬁiethcslaseiesm‘@ﬂﬁbﬂ%ghmeemf%g% 0 possess simlar
f

formul ae o 13, where R is the var.i.ablq:.tait: i1dot e fhetabolites aayng
that they Qﬁaddrmeybhﬁ@%%lﬁ?ipdh@ﬁﬁqﬂs‘ﬂé@? 35%@6 ng%égndsoa@e; synmar %‘ of
t he proposed stryctur.es.ba . / ‘Ghterral estten] matabolite IR ‘Mt Tabl e
2. The frad#‘e‘ili‘ﬁé i%#a2%5ﬁ¢%%%$%%7% abolites d%taﬁ%téed i Oﬁggq Hgﬁi tive
i oni zati on %@@%ﬁﬁt& SAWNité Rator-Qyrperesedt inothe patient) Pro¥} eh'@?‘@lﬂes of Hm? (A,
35 (B) and volts), and the nasses of the fr a4 Cbrhave

formul a assigosariswith theedisease rag) dags Rof I‘I’F‘Wu%‘ﬁeré{.ﬂ E%acﬁ&?g’b?le i stlswt he

daughter ions resulti fr t,h | hmnﬂmd;sp%dilgp,ag os of
t he f r agmentintesnd cgptaoltngapol: 5@%&#98@@1‘%“ e

sses. [00151] The, N5/ dat i,ned
in the posi gmpﬁe[m@ﬁoﬁﬁhlﬁﬁg Fepbampltand withhuiovishing t%‘éql\/gﬁ‘w}s{@f @Bgﬁii eg& _
abstracted oton, resulting in the ﬁ%r e?ﬁgo%h%g nol ecular ion (iMHnN
in their MhYasabwaleteamiie sdisgusts BE0TE ¢ BELARIT6n of the phosphat e group
| eavi ng the positively charged quaternary amoniumion as the par en&_%on.
Evi dence for losing t ter ] {&Hﬁkeﬂalﬂaeiﬂtdﬁialaqnﬂ[oﬁméab %5 was
observed fof0@16] of t@%%ﬁ?%@g@o@ogm ng gheﬂ%esencgﬁ%éﬁ‘aﬁﬁﬁml I ne
head group in.th ' nofe stdenid reproducihle thep MSAHY

B R R emory o

(C51- 115171 64P%; nd et hanol - quat ernary amin 4 i 104)
ver e ot her iipghi€of iﬂ(&‘ﬁle&bgljegnhnkgr-pﬁé§bﬁé@ﬁmafﬁéﬂq@1&&§§%€# uﬁ%egéltl_lgisag of

H20 from the nol ecul ar ions was al so ﬁﬂﬂﬁ fgaeplt Rerighibtyddestoof
free hydroxwagrpb@;ﬁldaioe%ﬂot?aﬂbﬂqridiwg%bﬁé%g% i ?-ysoﬁaﬁ)i d-type

structures. 122) 6 b O&imiZeaUOh weak, were observed for either a
sn-1 fatty Mng,&ﬁa&%ﬁ?@{c}im m
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side chain or |oss thereof. For exanple, for netabolite 495. 3328, where
palmtic acid was thought to be the sn- 1 fatty acid, the fragnent ion
representing niz 458 was assigned as plausibly due to the |oss of ei 611320
unit Another fragnment ion at nmlz 239 (C16113104) though lowin intensity
was al so present signifying the sn-1 fatty acid itself. Base ese
deductions, the stru%u@e Wﬁ&ﬁﬁ%ﬁ@ﬂﬂﬂ%}r%dw Wﬁmlia‘emm%%ép

- Pal 1 ni t HOLIFH- gl ydBRE 4R phochol | ne.. The. st.ru %ltlg :Qk tcfkRperdidzd was
confirnmed tq%qﬁﬁzh%ngﬂmmmdmﬂlgpy@m@ﬁ; osphochol | ne

( commer ¢8RN T y conpari son o% Efi I hd b Mﬁamnwwﬁtﬂs@@'dﬁal dat a
(f r agnenty i, gfarfpe fmetabolite conasRiTat GRS #3 ki eﬁ‘t?;’. %0153] The NS/ VB s&ﬁgtral
data of the Fewmaini ng 6 metabol. teq%tgﬁj&t%ﬁwlﬁbﬁﬂtamﬁﬁﬂ‘}ﬁ%? 5. 3328,
the only géviefoprentefprodataGaMFTf erefices in the sn-1 fat t@@&h@ %gaﬂchai ns.
For metabol it es 519@%%%%%&%@“;&21@3@1@4@&3 g B573640 (524
M 11), | oeserffallyfsd eir parent ions resul t&% ie??]{lﬁﬁgmmmauts ni/z
518,520 a dES‘%ﬁicﬁ%mbéwﬂnpamdgqémﬂa@W%ﬁaq‘ i FF&ttyacid side chains
vari ed wi B an"increasi ng degr ee . of ﬂsast-&r itmequ.m&%olﬁé}iﬁesmﬂmdghoﬂe si de
chai n msﬁﬂﬁgmﬁmwn@eﬁﬂﬁﬂﬁ Y he fragnent ion at.mz 281. In
522 and 524, a common frgegﬂeigt LR ?é?aﬂééﬁ' FBie a decredshintin OtERSIH Y to the
| oss of olveyld rdictersgyced Tl Q{Bartfl C 15H350) substituents fromtheir
parent ions._thus Wy Inpdstat@ghest.eari ¢ aci d side chains

respect i vépgl‘?atlgﬁpqgrréé{ﬂa%&cw?l?gd? 41.3148 (542 MH), the fragment ion at raiz

225 was deduced as | oss of eicosapentertoic. si ]ﬁ% thée Rgprokidedbove
di scussed [b‘@fllﬁ!,]lvs dahayetmhmﬁhqdﬂpégtq;&?ﬂéé‘%? proésl%’ate cancer .,

bi omar ker s* proposed as shqwn d.n ﬁ@ﬁéﬁﬂ@}ﬁoﬁtﬂﬁ@ﬁ@@ﬁ&l%ﬁ#‘@fvectra
of the sevmwthodtfaneyaiiaias egbfﬂecg%?%%%gp%egati ve ionization node (i.e.,

net abolites with gccurate nmasses of 481.3171, 531.3123, 541.3422, 555. 3101,
565. 3394, SYYPAEA®  and 569.3687), are shown in Figures 14 to 20 (col lision

energi es of 20, 35 and 50 v E}@%ﬁﬁhﬁcul ar fornul ae suggested t hat
four (541.3422, %msaggi}%géwé 569. 3687) out of the seven bi omarkers
were found to possess simlar for I‘ﬁ%] ag&@%@damﬁmrmﬁﬁmomaﬂﬁabl e
fatty acid type,b)ianmlagisﬁ’(‘j‘ eﬁ%y 08(&“[ e phosphol i pid et hanol am ne
rel ated compounds., ,T dlesummari zes the nol ecul ar formul ae and putative
structures of tﬁﬁe%qqg%:& es based upon the M5/ M5 data. Tables 12 to 18 |ist

the fragnent ion_masses, putat i \efarolgsoftspohdingdatrbiisedhfam ¢ngdient
| osses gs wel | a@%ﬂlpa{lﬁ%gﬂléﬁ%“\cﬁ?ﬂ‘?’@ﬁ&a eacklljof ragmant. [ 00155] | nd%'fﬁe

negative node Wi BrAhecoidrefEmy shmplezand on, (EST), each of the seven
nol ecul es | oose a proton resulting in the correspondi ng nol ecul ar._i ﬁ]n
((M111) in theip M aiag%ﬁ{ﬂaﬁmm detetgige shethen ahel thempyt 18 ABPIOR B he
phosphat e group, l g the negatively charged phosphate ion as the parent
ion. Fragnent i opsiesfe obdempatentf or sn-1 fatty acid side chain for the

mar kers 481. 3168 and 541. 3422 (palmtyl, C16113102, rn/z 255), 5ﬁ6t151' 3394
(linoleyl, CL8E13102, rn/z 279), 567 35 L Slrh3 83t eacloofsh@eng , and
569. 3687 (s[@Hl9]l, ClEmtionaly,a Fr/‘ge%%?ég"sf‘i%‘%sﬁegﬁ signals in th 'Zrhlvsllvs
spectra. Upon contggri n%ngngQMéﬁ?ﬁiﬁl&mﬂlm1moﬂl@m@%bW%p di ng
| ysophosPhoPF g BERANGI & e count er part, 2-hydroxy- 41 . . ernal control
-stearyl-sn&kx&gr&ﬁﬂﬁﬁ@ﬁd@hﬁﬂb@ﬂlﬂ@f{mﬁcﬂg , exact mass:

481.317) (commercial standard),, a nunber. of si fibafdthirfsnetefeenohmmpleid
(Tabl e 19). ﬂmﬂmlmmarmmémﬁ*@tﬂC@’é@“?‘f%?#‘t“ﬁ%mpljg%nt ion 1M 1-1W of

569. 3687 was cor reﬁzgggal% é%%(s)o?dl@ﬁ@r@y 60 Dalton unit which is

associ at ed WPHPAE 2. This fragnent | oss was consistent to

all the markers of the above panel with exception tp 481, ' a
formul a of gﬁgg%(ﬁmm?ﬂ@ btep lofantlyzing dstgp e M2y mnﬂ?ﬁéf’ijﬂgﬁ’é?‘h% Eé‘eﬁﬂew
0

sn2- hydr oxy Oet hanol am ne types. In c Y Bkt fgyand cothpa@s of
569. 3687 t 0 iqiid whramnatography mass §P‘F‘§}"§’5‘Ws%§§g€}hgf am nfg comn;eryci al
standard (nfz 480Q), .a dif eﬁp’egcg%q{q_egﬁgryo e lchemaoiraghywand linese japdigap
whi ch .| ead tma&wm@&ei%ﬂ% PER N et hy a&rgls hoe Sx‘i"t&ﬁ% {Hne type of
structures for .the Dhj R thd ettiodag = ‘t he | oss of
sn2 fatty ac'faﬂfierpé? 5%@%@%’%@ 153 and 79 are constantly observed for all
seven bi omarkers further confirm ng a plausible dinmethyl ethanolam ne type
of backbone on the nol ecule. [001561Wiile the reported MS/MS data is
consistent wth nol ecul es of |ysophospholipid species, the present

i nvention also includes structures where functional groups or reported
fragnents are connected in ways that are not presently indicated. Exanple
4: Hi gh Throughput Conmercial Method Develpprent 1001571A hi gh throughput
screening (FITS) nethod was devel oped for “di agnosi ng prostate cancer. The



instrunentation and tripl e-quadrupol e nass spectroneters that are in place
in many | aboratories globally (13, 14). [00158]H gh throughput screening
(HTS) was perforned with a linear ion trap mass spectroneter (Qtrap 4000,
Appl i ed Bi osystem) coupled with Agilent 1100 LC system Serum sanples were
extracted as described in Exanple 1. The aqueous fraction vi/as m'xgg 1:3
with acetonitrile to Pregli@?i‘i atig DE Ot b RSenPT, itds neantany SHBEOIE REUTIREL ysi s of
each sanmDel121d5t t L BY therdf® n Yandard (reserpine in. mﬂgﬁw_:%@@w L
for negatjve E%‘b 1 Wt‘ggﬁpﬁo@mhm&mmﬁmaﬂeﬁweﬁ‘ﬁ ;
(acet oni ttheraRY ISSFPEY /°C aci d 1 n ddllzge S adg I PrcBARfin kBSrovigmp| e
al i qijot bf@{a}‘ﬁﬁhgwefﬁéﬂcyﬁﬁﬂmlfthﬁw@f. eqt% anpl er “i'nj ectgd Oig4 of the
sanpl e by OW- I'nj ecti on analysis i . ABloiff B OpFAE arrier
sol vent waggrafing the(healfinteis 0 ﬂ’(’?%‘%’&ﬂﬁ%b%@l u|?ér%l ddH20), _wit héa Fﬁ@mg ate of
450pL/min into the, APC %%u%f&amagwhmwmymms or PREG® i ve and
N&“& e

positive 8t el on a quadrupol e |inear,jo égéy OQTRAP
mass spectronet cglqtgueﬂﬁ-éaﬁﬁehﬂnayﬁﬂhﬁa\bllwwﬂé@ﬁﬁﬁohﬂ%{% ionsp aglf&grobe.
The sour c@fﬁiﬁe%“r aneters were as fall ows‘rahle(%f]&,{.o\é my, (cBefsotlietapd, CAD:
6, IS -4@9@1@;@3@5@9,@0%&@@%%: It ¥ace heatdr on. " Conpound”
settings were as follows: entrance. 1 dioPenis),-ck@theand col i sion cell
exi t potemhtionwwmweﬁ&?ﬁym‘%ﬁ@{g%‘ﬁc%ﬁ: %o.()), CAD. 6, |S: 5500, TEM
500, Gbl: 30, GS2: 60, interface heater on. "Conpound"” setfin as
fol l ows: entrance po nﬁﬁ%%{}@ﬁ)dﬁa&ﬁaﬂﬁ omelolr AT HhagAne rg{;ﬁn%égﬁ 1t%i al
(CXP) : 15.@’;’.1 0160# e net hods were based o%ﬁwl&im td Akt

moni t or i ngmgy%ﬁéui&bmbfetmsmpbngoﬁw}& rker, and 2 MRM

or t

transitions e internal standard,(r My lasstgiined frem coompounds
may be usemmﬁmmﬂ,&wf%ﬁﬂ%ﬂarﬂﬂwyfb%ra Eﬂe‘%?%@r?gm%. Each of ,the
transitions wa ?T)ni tor%gﬁ&re A0 BRE predherdmtaselinersappls ?btﬂ@e‘amnﬁélbcati ve
ESI nodes, 11?‘@5'%8 By U Thetotal acquisition thma aﬁ@)rl ﬁ‘?ﬁﬂh@ VWASHt is

appr oxi rra':é' ﬁeﬂ}- ﬁ%\}}?c@ﬁibﬁfwnmﬂﬁﬁ depiedberay baseline $ample HPELRF PSS 0t each
of 14 bi onBFKer”’ transitions (from7 r%{,ﬁfﬁeﬁ%@sﬁe&ﬂéﬁﬁl@baﬁmdard
(1S NRMtﬁ;aﬁRiuldrqnseﬁﬂ,mmhﬂVW@Nf)mﬁ@gﬁg I et 25550, A patient score
was t hen generated by determ ning the | owest nean- normalalilé‘ed logt(a‘ét)élite
transforned ratio of the seye bR TBeKGiTe: dr Inde dnesi AMEIh

patient. THP813A) ue v@thLﬁ? Hﬁ@o%@ﬁgga di strjbution tgfm\%égagﬁsgﬁ er at ed
f rom nor mal %&gu%éwmmmmmlﬁmdﬁtﬂdmirglklefla‘?ft 7 Ssighed
accordi ngl Jn was confirmed_that the ABI 4000QTRAP was capabl e of

accur at el y pesudimaaboticesrrsrited#80YS-on peak areas using the net hod

descri bed above by plotting the peak area ratios of the biomar k;i the
transitions versus the internal Jebaitsed tihons is dvatuateddiasest o seven
bi or nar ker s[00d24kach Hef .Wﬂfgﬁ%%, the M S met hod al S@P 'v(j]%?e'b&ﬁar ates
a series of %iﬂg&%‘h%ﬁsofqﬁe SceAtAite Chnd uoompariedre e thegrefesnem SARPEy MU Ui ch

al | oned for™FRE"det'er mi nati on and assurarg_%g ofirf]léast Fdlid bé hafativyefd f the
cal i br at i onyGpr¥eor ERihamBRbokites towapd BNorIREFPEL %I erun is considered a
failure and the sanple negds to be rerun. [00161] As descri bed above, the
prostat e capestiveirgament ¢if€lquad net hod conprises two i ndependent data
acqui sition conmponents due to the fact that half the nol ecul es rtﬁ.{aﬁg};ect ed
in negative W and Iﬁg@ﬂgmvﬁﬁémodmmﬁﬂg@em#ﬁw BF seven
I ysophospha(ﬁ éhol i ne nol ecul es detected in t@l%“posié}lé%ﬁ) f@%ﬁLﬁﬂ(&{@m
rretabolitesi,%gt&te@w,aimtirrefsswhdifthQBDQS‘ZB}m% nopg anetEolite Bt 5%1.1 3480,
523. 3640, 541.3148, and 545,.3460 r; KA pRG il oneamoret@nt are
shown in Fi gnteMFommﬂW%F‘F%%nmhggnfgﬁ?g@)it))o’géa?trlansi ti ons per nolecule
for each of the biﬁ%‘%ﬁ&ﬁer( @B dnfernaliicbitrdlhnetabalpcould then basompared Bni ch
a single tr 8 PFBRONEL"USEd), "and two i nter nal staﬁgard trﬁl@%ﬁtﬂ g per
sanple (1 ar&n%)spoﬁﬂghd;ﬂmgm'ﬂﬁﬂ fibrroouer arenone A ne TEHFTHYe SEER AT SF nal
standard transition therefore resulted in 26 ratios per bionmarker. A{normal
reference serum sanple is al so anal yzed .a LN i t traethode dor

i nstrunent |[j00d265 ty, The REASCEhH Y ﬁr@ﬂg @\é‘g‘fj#ég?le t%a@e&%gﬁgd.
The average R-squared val ue 9 dnbslve dragmen@Hon n
ratio i s shoWAZRGS'SP P’?féﬁ.&: M%@@E?%@%Whe avm%& in'gfﬁsi tm&gst% t he
dilutions fop 496134 BflordAifisy emple,ithis By beapgom Ry adrd R wd8 % hen

normal i zed to the fean of the control popul ation an - htgarivd.
The | owest r Peidetivebfitheahetebolitpsmiay be nﬁ&'fg’ﬂ{l Hs@%f’ggf)tg&g@taﬁée@fqlnal out put
score. The distributions of these patient scores were then visualized to
determ ne the optimum di agnostic cut-off point. [00163] The same 24 prostate

cancer serum sanpl es used for the discovery phase were re-anal yzed using
this method, along with an expanded i ndeperident set of 147 nmle control




[ 00164] The final patient scores (lowest detected log ratio per patient) for
t hese subjects are shown in the scatter plot in Fig. 22A. The results
clearly show that the patient scores of the 24 prostate cancer patients
(black triangles) were significantly |ower than nost of the disease-free
mal e subj ects (light grey squares). Plotting the distrjbutions: t he
subj ects based upon, the p ti%ﬂfﬂ%ﬁg ayvasr @ﬂwmmawleﬂgél): ﬁg’,oaﬁib%egr ed the
previ ousiﬁdludiil@@@lwt‘%&ﬁgal 4 Shift in the di 3{&%&3& Q1 yRherhdeachpiost at e
patients (bl a?cri‘]“gaq' ?a.‘mruﬁog&?@d[h%ﬁaysi(ﬁﬂlﬁﬁﬁ)i APz ralfl 7 ower patient
score i n ¢REN 11y of prostate can erd_gﬂgéaﬁﬂélacraeidaddtmonmtt Seontr ol s.
Setting goLitlondhf miaéit acit detestien 8523, g Icated by the dotted Line in
Fig, 22A "resulted in approxwti%iﬁ%wﬁﬁ,iiﬁagéamlyamaichi@, o of the
cancer pajipetivkschiennical e88yLer G €5 han - 1.25) | a%%% s&@ﬁj&éﬂ@ay (t hat
is, 91%of the contr.ol I(gﬁlg lg,gﬁwnaéﬂnﬁﬁoﬂmagmw@ S r“than - 1. 25) .
Thep- val uesopsnes Aag0E t=test using the patiw%cgéfsw\ﬂ@gs ImAQE- 14

: 1

bet ween the co ohé ?rg@algrﬁ@Qatemgnﬂti@rrﬂﬁams For the seven
| ysol i pi d¥ Y 8ILSTEd in the negati ve node (481.3171, 531, 3123,

541. 3422, Sbhababsy8t@ts, 567. 3546, and 569. 3687), the daughter ion
transitions for the Il TS nethod are shown in Figure 23A :I;;; rre'gaqrégg{is
simlar to the positive npde, with.: 2 hieasuréhemof intens) neek andard
neasur enerfé@)27dener éﬂ@&‘vgg’?‘eﬂ"é’w&%@%e@es‘ul ting in 28 to{@‘lﬁﬁaﬁéﬂ§ per
pati ent sanple., The %Aéggﬁ&@?&emghﬁdim@lmmmﬁﬂ%@i %3 e anal ysi s of
mul tipl e GRMEFRLI Aol es for each of the rrﬁdl?lﬁ ifendependitedbyi n Fig.
23A. A pl qunﬁ&}eixﬁéﬁﬂmmmwdéﬁd*@rﬁaﬁ sample- oA PHAREY FMG rati o "
(480. 3/ 255.4al) is shown in Fig. 23 B e 4 ar® irafsitionp Siecdiicridie
ratios f ordielimg @chmwwgﬁﬂgmgﬁﬁﬂ?l 'n the prostate ca?ce%cohort
relative to the cont.&ol S i@@icgﬁ@%fitﬁﬁtmtgmh“m qngal ocion B¥166] The
final pati#sadatd JENdeE gl etected log ratio er. pat i ¢ i'illtg,g Rk héi® seven
net abol i teﬁ%%%ﬂﬁﬁﬁfrgofﬂio&ﬁﬁkﬁﬂmﬁﬁm m@‘dgi apressIpbRlG SAMBE catter plot in
Fig. 24A results clearly show that t ' QBfi hraimuter Xér
prostate capegited firitbadiscysst ler healthyfrop aﬁaﬁﬁé&%ﬁﬁfi c;;gl ?g/lﬂl owetfr1 'ﬁtg han
most of the disease-free nal ' dafhiples GOMPTISION ROBBYLS wes t he
di stributi &rﬂs“r@m@lhéh@ﬁit@& g‘@%@%ﬁ%&# ;ﬂr;e pat i gt@ﬁ@%ﬁ’ﬁﬁﬁ%i N
Fig. 24B, nir.t. t ied Uinid fdontparegisto ¢ ngrmealalis t e

di stributi 8331%‘%%6%5 tgg%st ate patients (bl acr bar%imt&dt&pe foflifle plobiesat i ng
an overal | ghowdallpavo distributions, 40¢ foR EheR) P?plg prostate canclermﬁati ents
relative to the controls. Setti .a - af idestdnaiones és tien-stleod to

i ndi cat ed tppsitive pepulasign, iphéuﬁohn‘glua,b%ef? tileegﬁél’t s in approximtely 79%
sensitivity, (that s, : cGifiGResf theblommirkerfassay. scores of |ess than
-1.00), ancflegﬂ'%“é?)@ I#ﬁ%’a&ﬂih t is, 81%of the control nale popul ation
has a score greater than -1.25). The p-val ue, genetaie r usin
the pati ent%)%ggg]es Ve ﬂeMOﬁ%MgmttthBSﬁqng “Qﬁﬂﬁb’?@‘tﬁg"{%ﬁ‘?ﬁ‘?\fcer )
sanples. [0 ]’As woul d be kno 0 a_per ;s ChndePmbfkersao trrive he

cut - of f valumaboﬁleddwﬂh@i/]éﬂf@tcﬁ%ttl?ﬁo m(%mﬂ]fcgglfagogdejattheélqstﬁﬁﬁ{'e&%ovity
or specificity, respectiyv is§ioR efib@igmakersinsaysngiadd, byt ar

achi evabl e adiagn Rrggﬂsﬁ%?‘mgﬁ;gct his method is aggurate a %mggﬂ dgy run
rapi dly on src%.?a&yéamqgeﬂmmwmgmbmbmmﬂﬂ%ﬁﬂ n%ﬁ# e gxpect ed
to identify*otherw se undéetected cases, and woul d therefore have a ngjor

i npact on pnostané-Gan€éxl2iortality. [00168] As would al so be known to a
person of skill in the art, various subsets of the neasured transitions and

ratios thereof could used 1 |, Z@vidaenedicabprofessionalwith ategtto PP se,
per form ng §603281 anal aiaogﬁ:mgg@ﬁé%ﬂ he positive ti and

P R R

then stacking, or i&qugﬁgﬂrgpﬁété&eﬁtﬁﬁttegiumyfoaas@JWrb SPPREC T vI Py and

specificity. b exanpl'e, patients incorrectly diagno 911 LGB Maryee

met hod ( posithé ¥shcapideleteorsl. Shw@ﬁ@é@“ﬁn‘ém&g@?ﬁf P}ggaw ?ﬁ tﬁlz-hnegati ve node,

or vise-versa. Alternatively, data W&Qeﬂgﬁﬁﬁéd;paﬁnﬂlaﬂggaﬂiweﬁr&ks
hoingt AR

coul d be acquimbet of pferwise BGIAEHOF generation of a si nglﬂéaatethe&t
score based upo theﬁé%E&berﬁ%ﬁyhﬁybyﬁmiwaibymedicalprofessmnal . The metho

which speci .
. i to
of the present invention may also be used to detect recurrence of cancer, possibly prior

Such knowledge could be subsequently used to

clinical symptoms of the recurrence.
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[00169] AIl citations are hereby incorporated by reference. [00170] The
present invention has been described with regard to one or nore

enbodi ments. However, it will be apparent to persons skilled in the art
that a nunmber of variations and nodifications can be made w t hout departi ng
fromthe scope of the invention as defined in the clains.

'[vg (r) &Z rl]s 1. &}‘Il'_‘r) QR @p@é eﬁymgle mensQB&A) havhidyprvedchanReoed EYGVWREQI% | enge:

cancer tection, diagnosis and prognosis. Dis Markers
2004, 20(%&&4&;@8 [00172] 2. Mettlin CJ, Murphy GP, Rosenthal DS, Menck HR
The National Cancer Data Base report on prostate carcinoma after the peak

in incidence rates in the U The | §aiescaf@M Ssi on
on Cancer[08230} he AWI@W@EW@ Aic ?@%Pl ncer %@%& o%‘%8) 1679@%4

[ 00173] 3. Th son 1M, CGo cfdesbd 1o dummytbmah

fi nasten‘d’f@“ TFanehaoys: g%ﬁ@&rl@o?’ érostatﬂej%csancer NB%:\ I I %81

349(3) 215428 11fe+ﬁg i e ns@amdﬁfmatlﬂmpwfoamnﬁﬂha@mﬁﬁfcéﬁf fetestaf e
prospective evaluation of plasm pro;lg;l'gg& ggﬁ&iﬁ@?%&h paloﬁéﬁgﬂe}&ctlon of
prostati cmanvmma@mmm fop der van der
Cmi j sen- Koeter |, de Konin dthepaentfal to°r ost at e
cancer deseRariostp ay of {ﬁvﬁYﬁ%@%mmﬁ%hgﬁ?hgﬁf%urnal of urol ogy
2000; 163( JLr 8085 de progression prior to the emergence of clinical symptoms.

[00131] The present invention will be further jllustrated in the following examples.
An outline of the present invention including each of the examples listed below is shown

in Figure 1.

Example 1: Discovery and Identification of Differentially Expressed Metabolites

[00132] Differentially expressed metabolites are identified in clinically diagnosed

prostate cancer-positive patients and normal patients.

[00133] Clinical Samples. For the prostate cancer screening assay described,
serum samples were obtained from representative populations of healthy prostate cancer-
free individuals and of professionally diagnosed prostate cancer-positive patients
(SeraCare LifeSciences, Inc). The biochemical markers of prostate cancer described
below were derived from the analysis of 24 serum samples from prostate cancer-positive
patients and 25 serum samples from healthy controls. Samples in both groups were from
a diverse population of individuals, ranging in age, ethnicity, weight, occupation, and
displaying varying non-prostate cancer-related health-states. All samples were single
time-point collections, and the prostate cancer samples were taken either immediately
.prior to, or immediately following surgical resection of a tumor. All samples were taken

prior to chemo or radiation therapy.

[00134] The metabolites contained within the 49 serum samples were separated

into polar and non-polar extracts by sonication and vigorous mixing (vortex mixing).

(00135] The analysis of serum extracts (24 prostate cancer, 25 normal) was made

by direct injection into a FTMS and tonization by either electrospray ionization (ESI) or

- 30 -



[00176] 6. Reo NV. NVR-based netabol omi cs. Drug Chem Toxi col 2002;
25(4):375-82. [00177]7. Taylor J, 1Cng RD, Altmann T, Fiehn 0. Application
of netabol omics to plant genotype discrimnation using statistics and
nmachi ne | earning. Bioinformatics 2002;18 Suppl 2:S241-8.

[00178] 8.1 Catajamaa M Oresic M Processing nethods for differential

anal ysis of LG/ MS profile dat (2P0 mhahmo&tﬂ@ﬂ@imgﬁ?@em(’dﬁs
[ 00179] 9. FMOSPRATICATESYIE 8“‘??81;‘ BEMED& )

met abol o anﬁay%&hasg,&z Rud Eﬁﬂﬁw;re;r‘g%:f@] et I@QJ\&M%SS

Spectrone 217-34. [001 124w folvhic
Fuj i | caway, gdmg{dec'{m 5E W) fdam%h\’%lo@gl?r@l’? 6108%%‘0%‘% netoggsl/ﬁ e- ytfo egf
net wor ks 1h arabi dopsis by.i nt@%atl 1eextmtbwered1

transcri pcid5e:59, VWOUW%‘QW tbanﬁogl ca chem st r ;&?S 282&%9,1?5590- 5.
[ 00181] 11. Hir ai % Flg %/l Q@E&Wﬁe@ﬁerfmnedlanalﬂwéj
transcri pt“@i i 1081 Omics for under st andi n ‘ﬁ &a,jf,ntgleas—pgnpes to
nutriti onalJ gfl ﬁ;mmmsmamamaampecw B§ he Nat i onal
Acadeny of “SCI ences ofthe United States_o MAS.7Barhfle85- 10.
[00182] 12. ﬁi%lwmeﬂd&p@mdwmméﬂ %%‘E“i(ﬁrtﬁg%ﬁnqn%f g?%?l;?é’and?l nhi bi tory

actions of | ysophos_phat i,dyl c gésrggaﬂﬂwlrhﬁoféﬁﬁp}lla@fdmué Bue, on
t he phosphﬁ#ﬁﬂ ?dé% %Iaﬂgﬁﬁ@zgﬁieukaem a cells, Itne Bi oc%@g cal

j ournal 1998 ?f}%eﬂecﬁ’@ P hblor Qere [0PERRAI 1D pstpndadetnity OF EFN

Tschappat Vet Bourgogne E, Leuthold IFh %&H@E&B@hﬂ)ﬂej near
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was used to internally calibrate each sample spectrum for mass accuracy over the

acquisition range of 100-1000 amu.
[00136] In total six separate analyses comprising combinations of exfracts and
jonization modes were obtained for each sample:
Aqueous Extract
1. Positive ESI (analysis mode 1101)
2. Negative ESI (analysis mode 1102)
Organic Extract
3. Positive ESI (analysis mode 1201)
4. Negative ESI (analysis mode 1202)
5. Positive APCI (analysis mode 1203)
6. Negative APCI (analysis mode 1204)

[00137] Mass Spectrometry Data Processing. Using a linear least-squares

regression line, mass axis values were calibrated such that each internal standard mass
peak had a mass error of <1 p.p.m. compared with its theoretical mass. Using XMASS

software from Bruker Daltonics Inc., data file sizes of 1 megaword were acquired and
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zero-filled to 2 megawords. A sinm data transformation was performed prior to Fourier
transform and magnitude calculations. The mass spectra from each analysis were
integrated, creating a peak list that contained the accurate mass and absolute intensity of
each peak. Compounds in the range of 100-2000 m/z were analyzed. Inorder to compare
and summarize data across different :onization modes and polarities, all detected mass
peaks were converted to their corresponding neutral masses assuming hydrogen adduct
formation. A self-generated two-~dimensional (mass vs. sample intensity) array was then
created using DISCOVAmetrics™ software (Phenomenome Discoveries Inc., Saskatoon,
SK, Canada), The data from multiple files were integrated and this combined file was
then processed to determine all of the unique masses. The average of each unique mass
was determined, representing the y axis. This value represents the average of all of the
detected accurate masses that were statisti cally determined to be equivalent. Considering
that the mass accuracy of the instrument for the calibration standards is approximately 1
ppm, it would be evident to one skilled in the art that these average masses would include
all masses that fall within +/- 2 ppm of this average mass, OF even +/- 5 ppm of this
average mass. A column was created for each file that was originally selected to be
analyzed, representing the x axis. The intensity for each mass found in each of the files
selected was then filled into its representative X,y coordinate. Coordinates that did not
contain an intensity value were left blank. Once in the array, the data were further
processed, visualized and interpreted, and putative chemical identities were assigned.
Each of the spectra were then peak picked to obtain the mass and intensity of all
metabolites detected. These data from all of the modes were then merged to create one
data file per sample. Then, the data from all 90 samples was merged and aligned to
create a two-dimensional metabolite array in which each sample is represented by a
column and each unique metabolite is represented by a single row. In the cell
corresponding to a given metabolite sample combination, the intensity of the metabolite
in that sample was displayed. When the data was represented in this format, metabolites

showing differences between groups of samples (i.e., normal and cancer) were

determined.

[00138] Advanced Data Interpretation. A student’s T-test was used to select for
metabolites that differ between the normal and the prostate cancer-positive samples

(p<0.05). 492 metabolites met this criterion (as listed in Table 1). Each of these features
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differs statistically between the two populations and therefore each has potential

diagnostic utility. The features are described by their accurate mass and analysis mode,

which together are sufficient to provide the putative molecular formulas and chemical
characteristics (such as polarity and putative functional groups) of each metabolite. The
ability of the 492 metabolites to discriminate between the control and prostate cancer
serum is shown by the PCA plot in Figure 2. A relatively clear distinction (as shown by
the dotted Tine) between the controls (in grey) and prostate cancers (in black) can be
drawn, which indicates that the 492 metabolites together can diagnose a prostate cancet-

positive serum sample relative to control senum.

[00139] However, the incorporation and development of 492 gignals into a
commercially useful assay is not practical, therefore a combination of univariate analyses
and chemical information was used to further select a subset of 14 metabolites from the
497, for additional characterization. The subset of 14 metabolites selected were detected
in two different modes: those with accurate masses (measured in Daltons) of 495.3328,
517.3148, 519.3328, 521.3480, 523.3640, 541.3148, and 545.3460, where a +/- 5 ppm
difference would indicate the same metabolite, were detected as positive ions using
methods described in this application and metabolites with accurate masses (measured in
Daltons) of 481.3171, 531.3123, 5413422, 555.3101, 565.3394, 567.3546,and 569.3687
were detected as negative ions using the methods described within this application. All

metabolite masses represent '“C molecules.

[00140] The diagnostic accuracy of the 14 masses is shown through a PCA plotin
Figure 3, which illustrates a clear separation between disease and controls. In fact,
separating the controls from the prostate cancers using the dotted line resulis in 2
sensitivity of 84% and specificity of 100%. A graph of the relative intensities of the 14
masses as detected on the FTICR is shown in Figure 4 (using data scaled between 0 and 1
for each mass). Each of the markers appears to show a reduction or deficiency of

approximately 50% (on average) in the prostate cancer sera Versus control sera.

[00141] Based upon these results, a clear distinction can be made between the
serum of prostate cancer-positive patients and healthy (prostate cancer negative)
individuals. Therefore, these markers, which are capable of identifying and
distinguishing prostate cancer-positive and prostate cancer-negative serum, can form the

basis for a prostate cancer diagnostic test as presently described.
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Example 2; Independent Method Confirmation of Discaovered Metabolites

[00142] The metabolites and their associations with the clinical variables described

in Example 1 were further confirmed using an independent mass spectrometry system.

Representative aqueous sample extracts from each variable group (10 controls and 9

prostate cancers) were re-analyzed by LC-MS using an HP 1050 high-performance liquid

chromatography, or equivalent interfaced to an ABI Q-Star, or equivalent mass
spectrometer to obtain mass and intensity information for the purpose of identifying
metabolites that differ in intensity between the clinical variables under investigation.
Data were acquired using full-scan detection in both positive and negative ESI modes,
and the resulting spectral data calibrated and aligned using Phenomenome Profiler
software. We identified a retention time window (time at which molecular species are
eluting off of the HPLC column), of approximately 28 to 34 minutes under the specified
chromatographic conditions. Figure 5 shows the extracted mass spectra within this
retention time range for the controls (A), prostate cancers (B), and the net difference
between the controls and prostate cancers (C). Theboxed region shows the mass range
where the subset of 14 masses previously described was redetected. As previously
observed, these molecules were significantly lower in intensity in the prostate cancer sera
compared to the controls. A bar graph of the average raw intensities (scaled between 0
and 1) for each of the 14 metabolites as detected using HPLC-coupled TOF-MS, is shown
in Figure 6.

Example 3: MG/MS Characterization of the 14 Metabolite Subset

[00143] Various chameteristics can beused for structure elucidation of metabolites
include accurate mass and molecular formula determination, polarity, acid/base
properties, NMR specira, and M&/MS or MSn spectra, These data can be used as
fingerprints of a particular metabolite and are unique identifiers of a particular metabolite
regardless of whether the complete structure has been determined. The data include:

[00144] 1. LC retention time. The extracts containing the metabolites of
interest are subjected to reverse phase LC-MS using a C'18 column and analysis by MS to
determine their retention time under standardized conditions. When the extracts were

subjected to LC/MS analysis, all 14 metabolites co-eluted within 26 — 34 min range.
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[00145] 2. MS/MS spectra. The 14 metabolites of interest Wete further
characterized by performing MS/MS fragmentation using collision induced dissociation
(CID). This MS/M5 analysis was performed inreal time (i.e. dwring the chromatographic
clution process) or off-line on fractions collected from the chromatographic separation

Process.

[00146] Aqueous fractions from 9 prostate cancer and 10 normal sample extracts
were evaporated to dryness under nitrogen gas and reconstituted in 100 L of
water:methanol:formic acid (97.9:2:0.1). 5 uLL of the reconstituted sample was used for
HPLC (Agilent 1100 system with MetaSil AQ 3 um, C13, 100 % 2.0 mm column, Varian
Inc.) for full scan and MS/MS. The mobile phase consisted of water:methanol:formic
acid (97.9:2:0.1) as solvent A, and 0.1% formic acid in methanol as solvent B. At aflow
rate of 0.2 ml/min, the solvent gradient was as follows: Solvent A was held at 100% for
the first minute, then changed to 20 % A and 80% B using a linear gradient over 10 min,
and then held at 20% A, 80% B for 9 min; then the solvent mixture was changed to 100%
B during the next 10 min using a linear gradient, and was held at 100% B for 15 minutes.
Finally, the solvent mixtare was held at 100% A to equilibrate the column for duration of
20 min (total elapsed time 65 min). Eluate from the HPLC was analyzed using an ABI
QSTAR® XL mass spectrometer fitted withan ESI (I‘urbolonSpraym) source in positive

and negative mode.

[00147] For time-of-flight full scan mode, the «TOF-MS” scan type was used with
an accumulation time of 1.0sec, a mass scan range of 50 to 1500 Da, and duration time of
60 min. The source parameters at positive £SI mode were as follows: Jon source gas 1
(GS1) 535; lon source gas 2 (GS2) 90; Curtain gas (CUR) 40; Nebulizer Current NC)3.0;
Temperature 400 °C; Declustering, Potential (DF) 60; Focusing Potential (FP) 265;
Declustering Potential 2 (DP2) 15. The source parameters at negative ESI mode were as
follows: Ion source gas 1 (G81) 55; lon source gas 2 (GS82) 70; Curtain gas (CUR) 40;
Nebulizer Current (NC) 0; Temperature 400 °C; Declustering Potential (DP) -33;
Focusing Potential (FP) -265; Declustering Potential 2 (DP2) -15.

[00148] In MS/MS mode, the “Product lon” scan type was used with an
accumulation time of 1.0sec, a scanrange of 50 to 650 Da, and a duration time of 60 min.

All source parameters are the same as above, with collision energy (CE) settings of 20V,
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35V, 50V at positive mode and -20V, 35V, -50V at negative mode. The collision gas
(CAD, nitrogen) was set at 5.

[00149] The structure of a given molecule dictates a specific fragmentation pattem
under defined conditions and is unique for that molecule (equivalent 1o a person’s
fingerprint) — even slight changes to the molecule’s structure can result in a different
fragmentation pattern. In addition to providing a fingerprint of the molecule’s identity,
the fragments generated by CID were used to gain insights regarding the structure of the

metabolites.

{00150} Upon constructing possible molecular formulae for the positive mode
biomarker panel (i.e., metabolites with accurate masses of 495.3328, 517.3148,
519.3328, 521.3480, 523.3640, 541.3148, and 545.3460), all seven biomarkers were
found to possess similar formulae of RNO;P, where R is the variable fatty acid type,
indicating that they could be phospholipid choline- related compounds. A summary of
the proposed structures based upon MS/MS interprestations is shown in Table 2. The
fragmentation spectra for the 7 metabolites detected in the positive ionization mode are
shown in Figures 7 to 13 (collision energies of 20 (A), 35 (B) and 50 (C) volis), and the
masses of the fragments and molecular formula assignments listed in Tables 3 through 9.
Each table lists the daughter ions resulting from the CID, as well as the proposed
structures of the fragment ions and the fragment losses.

{00151) The MS/MS data obtained in the positive mode ESL indicates that each of
the seven metabolites abstracted a proton, resulting in the corresponding molecular ion
(M+H]") in their MS/MS spectra. This suggests the protonation of the phosphate group
leaving the positively charged quaternary ammonium ion as the parent ion. Evidence for
losing the quaternary amine group, (CHj);NH", [M+H-60]") was observed for all of the
metabolites confirming the presence of the choline head group in these metabolites.
Fragment ions due to phosphocholine (C5H15N04P+, m/z 184) and ethanol-quaternary
amine (CsH NO', m/z 104) were other indications suggesting phosphocholine-type
structures. Loss of HO from the molecular ions was also observed confirming the

presence of free hydroxy groups at sn-2 positions inherent in lysolipid-type structures.
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[00152] Fragment ions, though weak, were observed for either 2 sn-1 fatty acid
side chain or loss thereof. For example, for metabolite 495.3328, where palmitic acid was
thought to be the sn-1 fatty acid, the fragment ion representing m/z 458 was assigned as
plausibly due to the loss of CyeHxO unit. Another fragment jon at m/z 239 (CieHn 0"
though low in intensity was also present signifying the sn-1 fatty acid itself. Based on
these deductions, the structure was proposed as Z-hydroxy-l—pahnitoyl—sn—glycero-3-
phosphocholine. The structure of495.3328 was confirmed tobe Z-hydroxy-bpalmitoyl-
sn-glycero-3-phosphocholine (commercial standard) by comparison of their LC/MS and
MS/MS spectral data (fragment ion comparisons shown in Table 10).

[00153] The MS/MS spectral data of the remaining 6 metabolites were very similar
to that of 495.3328, the only differences being differences in the sn-1 fatty acid side
chains. For metabolites 519.3328 (520 M-H), 521 3481 (522 M-H), and 523.3640 (524
M-H), loss of HyO from their parent ions resulted in fragment ions m/z 518, 520 and 522
respectively suggesting that their fatty acid side chains varied with an increasing degree
of unsaturation. For 520, the sn-1 side chain was deduced as linoleic acid due to the
fragment ion at m/z 281.In 522 and 524, a common fragment ion at m/z 258, was thought
to be due to the loss of oleyl (CisH:0) and stearyl (CisH3s0) substituents from their
parent ions thus confirming oleic and stearic acid side chains respectively. For metabolite
541.31438 (542 M-H), the fragment jon at m/z 225 was deduced as loss of eicosapentenoic
side chain. Using the above discussed MS/MS data, the structures of these 7 prostate

cancer biomarkers proposed as shown in Table 2.

[00154] The fragmentation spectra of the seven metabolites detected in the
negative ionization mode (i.., metabolites with accurate masses of 481.3 171,531.3123,
541.3422, 555.3101, 565.3394, 567.3546, and 569.3687), are shown in Figures 14 to 20
(collision energies of 20, 33 and 50 volts). The molecular formulae suggested that four
(541.3422, 565.3394, 567.3546, 569.3687) out of the seven biomarkers were found to
possess similar formulae of RNOGP, where R is the variable fatty acid type, indicating
that they could be phospholipid ethanolamine related compounds, Table 1 1 summarizes
the molecular formulae and putative structures of the molecules based upon the MS/MS
data. Tables 12 to 18 list the fragment jon masses, putative formulas of the fragments

and fragment losses as well as putative structures for each fragment.
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[00155] In the negative mode with electro spray ionization, (ESI), each of the

seven molecules loose a proton resulting in the corresponding moleculat jon ([M-H*]') in

their MS/MS spectra. This suggests the de-protonation of the phosphate group, leaving
the negatively charged phosphate ion as the parent ion. Fragment ions were observed for
sn-1 faity acid side chain for the markers 481.3168 and 541.3422 (palmityl, Ci16H310,
m/z255), 565.3394 (linoleyl, C1gH31 02, m/z 279), 567.3 546 (oleyl, C1sH3202 m/z 281),
and 569.3687 (stearyl, C1sH3502, m/z283) as prominent signals in their MS/MS spectra.
Upt:;n comparing the M8/MS spectra of 569.3687 to its corresponding lysophosphotlipid
ethanolamine counterpatt, 2-hydmxy—1-stearyl-sn—glycero-3—phosphoethanolmnine
(C23FLigNO,P, exact mass: 481.317) (commercial standard), anumber of simnilarities were
observed (Table 19). The initial fragment loss from the parent ion [M+H] of 569.3687
was corresponding to a mass loss of 60 Dalton unit which is associated with the formula
C,H4Q,. This fragment loss was consistent to all the markers of the above panel with
exception to 481.3171 which has a formula of C,3HygNO,P similar to the general
formulation of the snz-hydroxyphosphoeﬂlanolamm‘: types. In comparing the fragment
m/z 508 of 569.3687 to the parent ion of its lysophosphoetanolamine commercial
standard (m/z 480), a difference of only 28 Dalton units was observed, which lead to the
derivation of N,N-dimethyl phosphoethanolamine type of structures for the biomarker
panel. The fragment losses after the loss of sn2 fatty acid, m/z 242, 168, 153 and 79 are
constantly observed for all seven biomarkers further confirming a plausible dimethyl

ethanolamine type of backbone on the molecule.

[00156] While the reported MS/MS data is consistent with molecules of
lysophospholipid species, the present invention also includes structures where functional
groups or reported fragments are connected in ways that are not presently indicated.

Example 4: High Throughput Commercial Method Development

[00157] A high throughput screening (HTS) method was developed for diagnosing
prostate cancer. The method described below is compatible with current laboratory
instrumentation and triple-quadrupole mass spectrometers that are in place in many
laboratories globally (13, 14).
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[00158] High throughput screening (HTS) was performed with a linear ion trap
mass spectrometer (Q-trap 4000, Applied Biosystem) coupled with Agilent 1100 1L.C

system. Serum samples were extracted as described in Example 1. Theaqueous fraction

was mixed 1:3 with acetonitrile to precipitate proteins prior tose for the analysis of each
sample. 15pL of internal standard (reserpine in methapol: 100pg/mL for negative ESL;
1 pg/mL for positive EST) and 108yl of 3:1 (acetonitrile):(] o/ formic acid in ddH20) was
added to each 12uL sample aliquot for a total volume of 135uL. The autosampler
injected 100pL of the sample by flow-inj ection analysis (FIA) info an ABI4000QTRAP.
The carrier solvent was 60:40 (methanol):(1 o, formic acid in ddH20), with a flow rate of
450pL/min into the APCI source.

[00159] The MS/MS HTS methods (negative and positive EST) were developed on
a quadrupole linear jon trap ABI 4000QTRAP mass spectrometer equipped with 2

TurboV™ source with an lonspray probe. The source gas parametexs were as follows:
Negative ESL: (CUR: 100, CAD: 6, IS: -4500, TEM: 500, GS1: 50, GS2: 60, interface
heater on. “Compound” settings were as follows: entrance potential (EF): -10, and
collision cell exit potential (CXP):-10.0); Positive ESI: (CUR:10.0, CAD: 6, I8: 5500,
TEM: 500, GS1:30, GS2: 60, interface heater on. “Compound” setiings were as follows:
entrance potential (EP): 10, and collision cell exit potential (CXP): 15.0).

[00160] The methods were based on the multiple reaction ronitoring (MRM) of 2

MRM trapsitions for each biomarker, and 2 MRM transitions for the internal standard

(reserpine, though other compounds may be used) for a total of 16 MRM’'s for each

method. Each of the transitions was monitored for 100msec or 70msec for positive and

negative ESI modes, respectively. The total acquisition time per sample was

approximately 1 min. Briefly, each method measured the intensities of each of 14

biomarker MRM transitions (from 7 parents) and 2 internal standard (IS) MEM

transitions (from 1 parent) as shown in Table 20, A patient score was then generated by

determining the lowest mean-normalized log(2) transformed ratio of the seven measured

biomarker:1S transitions per patient. This value was then compared to 2 distribution of

scores generated from normal individuals, and a prostate cancer risk factor was assigned
accordingly. It was confirmed that the ABI 4000QTRAP was capable of accurately

m

easuring the MRM transition peak areas using the method described above by plotting

the peak area ratios of the biomarker transitions versus the internal standard transitions

-39 -



cm Era 1204 1204 0.0013 4.95 0.42 EM Ma 0.42 0.45 1.09 row

for each of the seven biomarkers for each method. In addition, the TS method also

incorporates a series of dilutions of extracted human reference serum material,

allowed for the determination and assurance of instrument linearity. If the calibration

curve has a R? value <0.98, then the sample fun is considered a failure and the sample

needs to be rerun.

(00161} As described above, the prostate cancer HTS triple-quad method

comprises two independent data acquisition components due to the fact that half the

molecules are detected in negative mode, and the other half in positive mode.

{00162] For the seven lysophosphaditylcholine molecules detected in the positive
mode (i.e., metabolites with accurate mAasses of495.3328, 517.3148, 519.3328, 521 3480,
5233640, 541.3148, and 545.3460), the transitions used for measurement are shown in

Fig. 21A, and comprise two daughter ion transitions per molecule for each of the

biomarkers (a and b, with the exception of 546.3, In which a single transition was used),

and two internal standard transitions per sample (1 and 2). Dividing each biomarker

transition by each intemal standard transition therefore resulted in 26 ratios per

biomarker. A normal reference serom sample is also analyzed at varying dilutions to

assess instrument linearity, for which R-squared coefficients can be calculated. The

average R-squared values for data obtained below for each transition ratio is shown in

Fig21A. A sample plot of the average intensities of the dilutions for 496.3/184.2al is

shown in Fig. 21B. The ratio data was then normalized to the mean of the control

population and log(2) transformed. The lowest ratio value of per patient was then

selected as the final output score. The distributions of these patient scores Were then

visualized to determine the optimum diagnostic cut-off point.

[00163] The same 24 prostate cancer serum samples used for the discovery phase

were re-analyzed using this method, along with an expanded independent set of 147 male

control samples. The average ratio (not log transformed) for each of the 26 transitions in

the control and prostate cancer cohorts is shown in Figure 21C, As expected, the

intensity of each ratio is lower in the prostate cancer cohort compared to the controls.

[00164] The final patient scores (lowest detected log ratio per patient) for these

subjects are shown in the scatfer plot in Fig, 22A. The results clearly show
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patient scores of the 24 prostate cancer patients (black triangles) were significantly lower
than most of the disease-free male subjects (light grey squares). Plotting the distributions
of the subjects based upon the patient score, as shown in Fig. 228, mirrored the previous
findings and showed a shift in the distribution of the prostate patients (black bars) to the
left, indicating an overall lower patient score in the majority of prostate cancer patients
relative to the controls, Settinga cut-off patient score of -1 25, indicated by the dotted
line in Fig, 224, resulted in approximately 75% sensitivity (that is, 75% of the cancer
patients have scores of less than -1.25), and 91% specificity (that is, 91% of the control
male population has a score greater than -1.25). Thep-value generated from a t-test using

the patient scores was 1.00E-~14 between the controls and prostate cancer samples.

[00165] For the seven lysolipid species detected in the negative mode (481 317,
5313123, 541.3422, 555.3101, 565.3394, 567.3546, and 569.3687), the daughter ion
transitions for the HTS method are shown in Figure 23A. The method is similar fo the
positive mode, with four ratios (from two internal standard measurements) generated per
parent ion, resulting in 28 total ratios per patient sample. The average r-squared values
resulting from the analysis of multiple diluted serum samples for each of the ratios is also
shown in Fig. 23A. A plot of the standard curve for the first transition ratio
(480.3/255.4al) is shown in Fig. 23 B as an example. As expected, the ratios for each of
the transitions was lower in the prostate cancer cohort relative to the controls, as shownin
the bar graph in Fig, 23C.

[00166] The final patient scores (lowest detected log ratio per patient) for the seven
metabolites detected in the negative mode are shown in the scatter plot in Fig. 24A. The
results clearly show that the patient scores of the 24 prostate cancer patients (black
triangles) were significantly lower than most of the disease-free male subjects (light grey
squares). Plotting the distributions of the subjects based upon the patient score, as shown
in Fig. 24B, mirrored the previous findings and showed a shift in the distribution of the
prostate patients (black bars) to the left, indicating an overall lower patient score in the
majority of prostate cancer patients relative to the controls. Setting a cut-off patient score
of -1.00, indicated by the dotted line in Fig, 24A, results in approximately 79% sensitivity
(that is, 79% of the cancer patients have scores of less than -1.00), and 81% specificity
(that is, 1% of the control male population has a score greater than -1.25). The p-value
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generated from a t-test using the patient scores was 4.11E-14 between the controls and

prostate cancer samples.

001671 As would be known to a person of skill in the art, the cut-off value could
be move either up or down to favor either sensitivity or gpecificity, respectively. This
performance 18 superior to that achievable with PSA. testing, Since this method is
accurate and can be run rapidly on a seTum sample, screening the male population would
be expected to identify otherwise andetected cases, and would therefore have a major

impact on prostate cancer mortality.

[00168) As would also be known to a person of skill in the art, various subsets of
the measured transifions and ratios thereof could be used to optimize the diagnostic
accuracy. Likewise, performing serial analysis of each of the positive and negative
modes and then stacking or combining the results may also improve the sensitivity and
specificity. For example, patients incorrectly diagnosed using only one method (positive
mode) may be correctly classified with the negative mode, or vise-versa. Alternatively,
Jata from both positive and negative modes could be acquired first, followed by the

generation of a single patient score based upon the total cumulative dataset.
[00169] All citations are hereby incorporated by reference.

[00170] The present invention has been described with regard to one or MOre
embodiments. However, it will be apparent to persons skilled in the art that a number of
variations and modifications can be made without departing from the scope of the

invention as defined in the claims.
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Table 1: List of metabolites discriminating prostate cancer-positive from

normal serura (p<0.05).

1741408 | 1203 0.0079 1.85 0.25 1.62 0.32 1.14
1881566 | 1203 0.0227 1.46 0.36 1.12 0.63 1.31
194.0804 | 1203 0.0001 0.72 0.3 0 0 0.72
202.0454 | 1104 0.0279 2,58 1.09 3.45 0.52 0.82
2058867 | 1101 0.048 2.81 0.28 1.96 0.1 0.95
216.0401 1102 0.0216 3.02 0.84 3.5 4.51 0.86
218.0372 | 1102 0.0137 1.35 0.78 1.85 0.58 0.73
2260687 | 1102 0.0163 194 0.86 249 0.67 0.78
2281476 | 1101 0.0001 0.07 0.38 1.25 1.28 0.06
2329133 1202 0.0049 246 0.22 204 0.68 1.21
2422251 | 1204 0.0024 2,02 0.32 1.68 0.42 1.2
243.071% [ 11N 0.0116 4.53 0.79 5.04 0.54 0.9
244.056 1101 0.0043 1.34 1.14 24 0.87 0.64
2479578 | 1102 0.0003 0 0 1.58 2 ]
2522096 | 1204 0.0063 1.84 0.33 1.44 0.61 1.28
250.2482 | 1204 0.0421 1.97 0.33 1.77 0.33 1.1
2682442 | 1204 0.0209 242 0.42 2.13 Q.36 1.12
2722357 | 1204 0.0307 2.75 0.52 2,45 0.44 1.13
273.874 1101 0.0349 276 0.29 2.93 0.23 0.94
276.2006 [ 1204 0.0001 277 0.46 2.24 0.42 1.24
2782256 | 1204 0.0013 4.95 0.42 4.54 042 1.09
2792287 | 1204 {.0047 2.83 0.47 2.44 0.45 1.16
2802414 | 1204 0.0401 B.14 0.45 71.89 0.36 1.03
2841.2445 | 1204 0.0352 577 0.45 5.52 0.38 1.05
283.2602 | 1204 0.0475 6.56 0.42 §.33 0.38 1.04
2530028 | 1101 0.0061 314 0.33 3.36 0.2 0.83
2082204 1204 0.0096 19 0.54 1.48 0.57 1.29
206.2358 | 1204 0,0229 4.48 0.55 4.16 0.38 1.08
2082519 | 1204 0.004 474 0.5 4,35 0.38 1.09
299.2556 | 1204 0.0034 2.51 0.49 213 0,37 1.18
3002098 | 1204 0.0026 1.83 0.33 1,37 0.64 1.34
300.2676 | 1204 0.0001 1.26 0.63 0.49 0.63 2.59
302.2258 1204 8.97E-06 3.68 0.4 .05 0.5 1.21
3042394 | 1202 0.0088 4.39 0.47 4.03 0.45 1.00
304.241 1204 | 1.34E-05 5.07 Q.31 4.64 0,32 1.09
305.243 1202 0.0123 24 0.68 1.8 0.91 1,33
305.2439 1 1204 0.0001 2.717 0.32 234 0.36 1.18
306.257 1204 0,0003 314 0.39 265 0.5 1.19
2082715 1204 o7 1.96 0.58 1.54 0.62 1.28
31021541 1204 0.0128 2.29 0.47 1.98 0.32 1.15
310.2884 | 1204 0,0322 2,38 0.52 2.03 0.62 1.18
3122313 | 1204 0.0018 2.69 0.33 2.4 0.26 1.12
312,304 1204 0.0013 1.22 0.82 0.51 0,62 2.4
3142464 | 1204 0.0049 1.88 0.37 1.45 0.63 13
317.9626 | 1101 0.0053 0.86 1.23 1.91 102 0.48




0.0026 M ZEM 0. 33 1. 37 am n 300. 2098 1204

s20.2358 | 1204 |437E05| 186 | 0.86 0.99 077 1.87 *
3262262 1204 | 00062 | 179 | 103 0.96 0.95 1.87
426.2476 1204 0.0425 0.79 0.68 118 0.59 0.68
327.0326 | 1204 | 0.002 261 | 0.3 232 0.32 113
282628 | 1204 | 00356 | 175 | 029 193 0.31 051
3702426 | 1202 | 00399 | 1.25 1 0.67 0.91 1.86
3702445 | 1204 | 00147 | o0& | 089 0.39 0.50 233
Ta30.2568 | 1204 | 0.0428 2.25 0.4 1.93 0.66 147
3318326 | 1101 | 0.0273 27 0.32 2.89 0.26 093
3900064 | 1101 | 00003 | 184 | 085 277 0.43 07
2402077 | 1203 | 0.0156 24 0.41 242 036 143
2418614 | 1101 | 0.017 334 | 0.39 358 0.27 0.93
aano108 | 1204 | 00158 | o071 | 082 0.22 0.52 3.27
519006 1101 | 00391 | 338 | o4 3.50 0.25 0.94
354.1668 | 1202 | 0,0008 o 0 1.08 1.54 0
3683437 | 1203 | 00146 | 10.86_ | 0.29 10.67 0.24 1.02
3693474 | 1203 | 00232 | 926 | 025 9.1 0.22 1.02
4713538 | 1203 | 00087 | 305 | 027 | 284 0.26 1,07
3522003 | 1204 | 00045 | 004 | 018 0.61 0.94 0.06
592204 | 1204 | 00001 | 181 | 096 0.63 1 2.88
2113186 1202 | 00044 | 299 | 029 2.74 0.3 1.09
4303083 | 1204 | 00003 | 209 | 028 1.82 0.2 1145
4303918 | 1204 | 00064 | 404 | 0.69 3.5 0.63 1145
2313861 | 1204 | ootes | 253 | 065 | 2M 0.52 12
4323606 | 1204 | 0.0107 16 0.9 0.87 1.01 1.84
4522536 | 1204 | 00023 | 171 | 034 1.21 0.69 14
4723925 1203 | 00052 | 393 | 051 4.32 041 0.91
473957 | 1203 | 00122 | 246 | 052 2.83 047 0.87
2813171 | 1102 | 380E09[ 179 | 0.36 0.86 0.53 2.08
2813172 | 1202 | 0.006 419 | 0.26 3.08 0.27 1.05
2555216 | 1202 | 00265 | 228 | 028 2.09 0.3 1.09
asa3702 | 1204 | 0.0432 1.8 07 1.32 0.89 136
2024134 | 1203 | 00025 | 069 [ 084 | 0.05 0.26 12.93
4944344 | 1203 0.01 102 | 1.56 0.8 1.04 213
2953328 | 1101 | 445608 422 | 0.8 3.23 0.65 13
2954376 | 1203 | 0.023 0.81 111 0.22 0.51 3.63
296336 | 1101 | 267E08| 268 | 034 | 174 0.6 1.53
5012848 | 1201 | 00052 | 147 | 097 0.75 075 197
505.3227 | 1202 | 0.0005 [ 447 0.3 3.85 0.3 1.08
506.3213 1202 0.0007 2,66 0.29 2,35 0.32 113
507.3317 1202 0.0258 302 0.26 2,84 0.28 1.08
5003493 | 1202 | 00021 | 269 | 0.26 239 0.38 113
517.3148 1101 2 9gE-08 438 0.36 3.3 D.72 1.33
s18.3182 | 1101 | 520608 | 242 | 032 1.33 0.78 1.82
515.4345 | 1203 | 00043 | 133 | 1.08 0.52 0.79 2.57
510932 | 1201 | 00008 | 268 | 073 204 0.5 131
519.a328 | 1101 |2.80E09| 26 0.57 112 0.82 2.31
520.4502 | 1203 | o.0049 | 369 | 097 2.88 0.96 1.28
521348 | 1101 |3.30E-09| 235 | 0.38 134 0.57 1.15
m21.a526| 1203 | oo189 | 197 | 1.04 1.32 0.82 149
cz2484 | 1203 | 00092 | 468 | 096 3.93 0.96 1.19
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300. 2676 1204 0.0001 1.26 0.63

0.
0.4 305 0.5 Md 304, 2304 1202 49 0.63 2.59 302.2256 1204 8. 97E-06 3.69

0. 0088

523364 | 1101 so6E08| 254 | 04 ) 152 0.62 1.6
5234676 | 1203 | 0.0083 [ 327 | 093 2.55 0.91 1.28
524.4725Jr 1203 0.0053_. 308 | og2 | 039 0.12 2.77
5203167 | 1202 | 0011 332z | 032 | 306 038 1.09
s3i3iza| 102 | 1226-09| 239 0.3 1.49 0.51 1,64
sa4.4645| 1204 | 0.039 1.34 0.3 0.85 0.83 1.58
gan501 | 1204 | 00479 | 093 086 | 048 0.71 1.97
s413148| 1101 | 407TE09| 2.56 i’u.ss 1,07 0.84 2.39
—ataszn| 102 |5ATEAD| 445 | 038 3.47 0.51 128 |
541.3433 | 1202 | 0.0241 6.41 0.34 | 589 0.31 1.04
423453 | 1102 |147E-10| 266 0.35_! 18 0.38 1.47
cazaet| 1202 | 0oz | 42t | 0T 4.03 0.26 1.04
“oAna4p | 1101 |341E-08| 248 | 048 1.2 0.84 2.07
sas4017| 1203 | 00358 | 691 | 083 6.58 0.51 1,05
ca9.4940 | 1203 | 00347 | 547 | 054 514 0.53 106 |
5523825 | 1201 | 0.0061 0 0 0.43 0.75 0
S52.4048 | 1204 | 00167 | 075 | 0.71 0.3 0.55 253
2553101 | 1102 |9.86c00| 194 | 048 0.84 0.62 2.32
So53303| 1202 | 00128 | 707 | 0.7 6.3 0.28 1,04
Ze5a394| 1102 |530E09| 447 | 048 | 313 0.54 1.33
sa6.3433 | 1102 | 7.66E09| 244 | 049 1.5 044 1.62
5663434 | 1202 | 0.0017 5.4 0.3 5.11 0.3 1.06
557.3546 | 1202 | 00468 | 6.01 0.3 5.84 0.28 1.03
se73543| 1102 | 5ABE-10]| 341 | 041 2,48 0.43 1.38
seB.3573| 1102 |1.36E06| 1.53 | 048 0.68 0.58 2.23
5683574 1202 0.0494 4.01 0.3 3.84 0.29 4.04
ceo.36a7 | 1102 |6.46E-08| 313 | oM 2.14 0.64 146
soo.3691 | 1202, | 00043 | 66 | 023 | 48 0.35 1.05
5703726 | 4202 | 00047 | 328 | 023 3,04 033 1.08
s70.4853| 1203 | ooo21 | 221 | 039 1.71 0.65 129
570.4915 | 1204 | 0.0089 | 067 0.8 015 0.5 4.56
5705322 | 1203 | 0.0008 | 4.45 0.6 3.84 0.59 116
580.5345 | 1203 | oo006 | 221 | 0N 14 0.83 1.58
5822469 | 1201 | 0.0261 | 244 | 097 3.02 0.8 0.61
5632504 | 1201 | 0.042 141 0.83 1.58 0.75 0.7
sa73228 | 1202 | 00276 | 222 | 091 1.61 0.94 1,37
sa9.3101| 1102 |362e07| 273 | 042 1.86 0.6 1.47
se9.3404 | 1202 | 00246 | 625 | 037 5.96 0.42 1.04
so03a3 | 1202 | 00263 | 437 | 037 | 442 0.38 1.06
so0.4507 | 1204 | oo219 | 254 | 057 213 | 065 1.2
596.4754 1203 0.0012 3.36 0.42 2,88 0.55 117
500.4032 | 1204 | 0.0151 176 | 0.91 1.07 0.99 1.64
6015077 | 1204 | 00428 | 165 | 083 114 0.92 1.46
c04.5441| 1203 | 00002 | 645 | 049 5.89 0.49 1.1
605.5469 | 1203 | oooo2 | 494 | 051 4.317 0.5 113
c09.3242 | 1102 |O.76E08| 204 | 035 1.18 0.58 172
612.5004 | 1204 | 00140 | 185 | 069 1.27 0.9 1.46
615.4707 | - 1204 | 0.0001 322 | 037 2.77 0.38 116
6224973 | 1203 | 00126 | 329 | 059 2.80 0.51 114
6234018 | 1204 | 00366 | 179 | 094 1.21 0.93 1.48
§23.5003 | 1203 | 0.006 219 0.6 1,59 0.83 137 |

T



0.68 1.8

Era 0.47 4.03 0.45 1.09
305. 243 1202 0. 0123 11 304. 241 1204 1.34E-05 5.07 0.31 4.64 0,32 1.09

g2e.5134] 1208_| 00003 | 404 0.39 36 0.4 112
255078 | 1204_| 00288 | 3.79 064 | 336 0.54 112
255163 | 1203 00005 | 286 04 2.42 043 1,18
26,5100 | 1204 | 0014 63 | 060 | 217 | 087 1.21
26.5205| 1203 | 1.19E-05| 3.78 036 | 328 | 037 1.15
G27.5204 | 1204 | 0015 acz | 059 | 421 0.55 1.1

275306 | 1203 | 00006 | 252 0.41 2.06 0.47 1.23
628.5236 | 1204 0.0103Jr 332 | 061 | 2386 0.6 1.16
c25.6426| 1203 | 00017 | 922 045 | 276 0.5 1.16
e20.5453 | 1203 | 00275 | 199 066 | 146 0.83 1.33
G30.5582 | 1203 | 0.0078 | 278 068 | 232 0.46 12
25752 | 1203 | 191E-06| 146 | 089 0.3 0.6 4.83
g35.5246 | 1204 | 00253 1.7 1 1,07 0.89 1.58
a1491s| 1204 | 00036 | 218 | 109 1.19 1.23 183
oAG.5709 | 1208 | 0.0008 | 3.54 0.6 282 0.59 121
~o47.574 | 1203 | 00008 | 272 | 058 2.06 0.74 1.32
Sa76063| 4204 | 00044 | 200 | 0.62 1.39 0.97 1.5
—aa.gacs | 1203 | ooooy | 573 | 0A 5.2 0.56 14
195056 | 1204 | 00255 | 261 | 031 2.02 0.91 1.3
cioceea| 1203 | 00015 | 469 | 048 497 | 058 1.12
=55.5500 | 1204 | 00006 | 279 | 0.57 1.87 1.1 1,49
605005 | 1204 | 0o00s9 | 138 | 097 0.62 0.96 2.22
se0.6082| 1203 | ooite | 041 | 077 0 0 0.4
ceadtod| 1204 | 00311 | 149 | 17 0.76 1.03 1.97
705608 | 1204 |941E-06| 386 ) 0.2 3.2 0.51 1.21
ST057T11| 1208 | 00142 | 169 | 089 1.03 0.82 1.64
6716723 | 1204 | 00003 | 292 0.4 247 0.85 1.34
e72.5065| 1203 | 00034 | 447 ) 081 391 0.65 1.14
6735803 | 1203 | 0.003 366 | 057 3.13 0.61 1.17
c73g185| 4204 | 00174 | 307 | 049 263 0.74 147
736224 | 1205 | 00032 | 274 | 048 2.37 04 1.16
675.6358 | 1203 | 0.001 337 | 037 3 0.37 142
o750375| 1204 | 00047 | 388 | 048 133 0.82 147
676.6393 | 1203 | 0.0009 224 | 036 | 178 0.54 1.26
=50.5625| 1204 | 00293 | 3.86 | 065 2.48 0.52 141
6845487 | 1204 | 0001 | 3.1 0.37 2.63 0.44 118
6855543 | 1204 | 0.0001 27 0.37 2.1 0.61 1,29
686.5126 1204 0.0469 2.49 0.86 192 1.08 1.3
6585204 | 1204 | 0.0081 29 0.43 | 246 0.68 148
004849 | 1204 | 00309 | 2.87 0.6 1.98 0.69 12
90547 | 1204 | 00008 | 236 | 0.39 1.73 0.77 138
ge2.5571 | 1204 | 0017 307 | 063 2.65 0.54 1.16
593611 | 1204 | 00306 | 3.79 0.8 2.39 0.8 112
695.647 1204 0.0043 2.54 1.08 1.36 1.63 1.87
c96.5056 | 1203 | o031 | 144 | 098 0.59 0.73 1.93
06651 | 1204 | 00448 | 153 | W7 0.1 1.28 1.89
500.5205 | 1204 | 0.0002 | 261 0.76 1.63 0.93 1.6
~025675 | 1101 | 6.A2E-08| 287 | 0.29 212 0.5 1.35
056083 | 1204 | 00303 | 282 | 049 2.44 0.69 116
076256 | 1204 | 0036l | 427 | 043 3.83 0.93 142
ToB.G308| 1204 | oozéz | 326 | 044 2.86 0.74 114
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0.91 1.33 305.2439 1204 0.0001
a0 0 10 oe 9905 2.77 0.32 2.34 0.36 0 306.257 1204 0.0003

710.4023 | 1204 | o.0087 | 232 0.37 1,91 0.65 1.22
716.4082| 1204 | 0.0004 | 238 0.33 1.59 0.98 1.5
7216348 1204 0.0402 5.27 0.49 4.76 1.4 1.1
372.6423 | 1204 | 0.0473 | 4.18 0.51 3.75 0.89 1.11
123.6194| 1204 |7.34E-07| 4.49 0.76 3.32 0.67 1.35
723.6198 | 1202 |442E07| 347 0.64 1.96 0.1 162
J24.5247 | 1204 |9.89E07| 345 0.69 232 0.72 1.49
724.5496 | 1101 | 1.87E-07| 245 0.29 177 0.47 1.38
7258375 | 1204 | 0.0002 3.23 0.84 2.23 0.87 1.45
726.5456 | 1204 |7.10E06| 281 0.57 189 0.82 1.48
7275665 | 1204 |1.52E09| 368 0.5 2.86 0.67 1.29
728.562 | 1204 |6A1E-07| 3.01 .36 2.23 0.58 1.35
729.5724 | 1204 |2.18E05| 239 0.38 1.56 0.79 1.53
7314913 | 1204 | 00013 5.85 0.37 5.45 0.44 1.07
732.4933 | 1204 | 0.0013 46 0.36 a1 0.44 1.09
7336425 | 1204 | 00199 3.17 0.43 2.7% 0.17 116
7356565 | 1204 | 0.0055 4.08 0.42 1.52 0.56 1.16
Ta6.2234| 1204 | 0.0037 0.05 0.26 0.77 1.15 0.07
738.6584 | 1204 | 0.0078 295 0.45 247 0.71 1.19
737.6354 | 1204 | 0.0059 13 1.05 0.54 0.75 2,39
7985449 | 1102 |143E-07| 276 0.35 214 0.35 1,29
7415307 | 1204 | 0.0088 296 0.52 252 0.56 147
7425354 | 1204 | 0.0448 2,04 0.84 1.54 0.94 1.38
7435460 | 1202 | 0.0499 3.47 0.45 3.23 0.38 1.07 |
7844042 | 1204 | 0.0208 4.35 0.37 4,09 0.39 1.06
7454972 | 1204 | 0.0029 3.53 029 2.23 0.39 14
746556 | 1102 |228E-05| 202 0.3 1.57 0.62 147
7475201 | 1202 | 0.0001 2,64 0.55 1.85 0.6 1.36
747.5234| 1204 | 0.0007 191 0.52 3.36 0.52 1.6
7485279 | 1204 | 0.0025 2.81 0.53 2.25 0.7 1.28
7485722 | 1102 | 222E-07| 4.56 0.34 3.1 .41 117
749.5346 | 1203 | 0.0221 0.97 1.02 0.38 0.68 256
749.5354 | 1201 | 0.0001 2.15 .62 1.31 0.73 1.64
749.5364 | 1202 | 954E-08| 3.96 0.45 2,04 0.67 1.35
7405402 | 1204 |3.67E-08| 5.01 0.64 411 0.55 1.22
749.5763 | 1102 |8.79E07| 3.39 0.35 2.76 0.42 1.23
750.5403 | 1202 |3.39E07| 293 0.44 1.99 0.65 1,47
7505434 | 1204 | B.74E-07 | 3.86 0.59 2.84 0.54 1.31
751551 | 1208 | 0.0218 1.39 1 0.73 0.77 1.78
751.5529 1202 3.60E-06 4.09 0.52 318 0.69 1.29
751.5548 1204 2.96E£-05 525 0.72 435 0.64 1.21
7525565 | 1202 |3.61E-06 | 3.01 0.51 247 0.6 1.39
7625578 | 1204 |2.88E05| 412 0.67 3,29 0.59 1.26
753.5674 | 1204 | 0.0001 2,95 0.55 2.37 0.43 125
7554366 | 1204 |6.72E07| 3.54 0.37 2.85 0.47 1.24
756.4905| 1204 | 0.0002 2.68 0.34 182 1.01 147
7875017 | 1204 | 0.0003 3.97 0.42 3.45 053 1.15
7576648 | 1101 |1.53E06[ 641 0.44 4.65 0.52 116
758.5089 | 1204 | 0.0007 4.94 0.36 4.53 0.43 1.09
ssacesd | 1101 | 1.28608| 437 0.44 3.59 0.54 1.22
750.616 | 1204 |272E05| 522 0.34 467 0.48 112
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1204 0.0171 MEM 0.58 1.54 0.62 1
: - : .2
3298 Y e A 00 20 0o 8 310.2154 1204 0.0128 2.29 0.47 MEM

750578 | 1101 | 0,000 415 0.46 258 0.45 1.16
Je0.5223 | 1204 |481E-05| 4.57 0.3 4.09 0.44 112
760.5616 | 1101 | 3.36E-05 T 3.04 045 2.44 0.46 1.24 |
7616209 | 1204 | 2.48E05| 316 0.3 2,69 0.39 14T
Te5.5605| 1201 | 0.0166 | 283 0.61 2,52 0.53 1.6
766.5701 | 1201 | 0.0341 188 0.75 1.45 0.6 1.29
Ze7.5821| 1201 | 00146 | 346 0.58 3.09 0.4 142
“Tes.4oaa | 1204 | 00043 | 382 | 041 3.48 0.39 14
768.5507 | 1202 | 0.0202 | 246 0.35 2.22 0.42 144
769.4957 | 1204 | 0.0045 | 3.02 0.39 256 0.65 148
7705100 | 1204 | 00046 | 321 0.44 2.96 0.42 112
7715609 | 1204 | 00153 | 438 0.35 4.09 0.36 1.06
7725209 | 1204 | 0.0016 | 371 0.35 3.34 043 141
725856 | 1204 | 00098 | 334 | O 3.08 0.35 1.08
T735337| 1204 |141E06| 361 0.28 311 0.35 1.6
7745404 | 1204 | 00289 | 254 0.61 207 0.85 1.23
775.563 | 1204 | 0.0039 | 3.63 0.52 349 0.5 144
775.5533 | 1202 | 0.00% 2,58 0.44 2.11 0.6 1.22
776.5563 | 1204 | 0.0039 264 | 046 2.09 0.77 1.26
7766057 | 1102 | 00029 | 2.16 0.46 1.62 0.73 133
7766068 | 1202 | 00388 | 181 0.66 2.13 0.34 0.85
777.5679 | 1204 | 0.0026 297 0.51 2.57 0.33 1.45
770.5438| 1101 | 5.66E-07| 5.11 0.46 4.25 0.59 1.2
7705831 | 1204 | 00034 | =262 0.5 215 0.56 1.22
7806474 | 1101 | 6.80E-07 | 4.02 0.47 248 0.56 127
7815612 | 1101 | 367607 | 491 0.41 ey 0.53 1.49
782.5087 | 1204 | 0.0001 212 | 0.26 3,58 0.48 1.15
782.5629 | 1101 |2.11E-07] 3.83 0.42 3.04 0.49 1.26
7835147 | 1204 |243E-05| 378 0.31 3.24 0.43 1.16
783578 | 1101 | 1.62E-06| 395 0.46 347 0.54 1.25
783.6348 | 1204 | 0.0015 0.13 045 0.86 0.99 0.15
7845236 1204 | 0.0002 377 0.35 327 0.52 1.15
7845813 | 1101 | 1.54E06| 2386 0.45 2.16 0.45 1.33
785.5296 | 1204 | 0.0003 3.04 0.36 2.54 0.54 1.2
7855936 | 1101 |967E06| 4.24 0.41 3.57 0.53 119
786.5404 | 1204 |2.83E-05| 4.9 0.34 3.63 0.49 1.45
786.5967 | 1101 |8.65E-06| 345 0.38 254 0.47 1.24
787.5447 | 1204 | 319E05] 3.18 0.33 2.67 0.45 1.9
7935387 | 1102 | 1.74E-07 | 3.64 0.39 2.89 0.47 1.26
7945126 | 1204 | 0.0111 2.61 0.32 1.98 0.85 127
7045474 | 1102 |1.81E07 | 267 0.33 1.86 0.48 1.38
795.5555 | 1102 | 0.0001 2.7 0.44 202 0.62 134
796.5202 | 1204 | 00318 3.36 0.34 3.14 036 1.07
EB.BTTG 1203 0.0254 1.05 1.09 0.44 0.71 2.39
303.5436 | 1101 | 3.80E07 | 3.81 0.45 2.87 0.65 133
803.5686 | 1102 | 3.50E-07 6 0.46 5.19 0.5 116
804.547 | 1101 |581E-07 | 282 0.43 1.93 0.63 1.46
3045717 | 1102 |6.08E-07 | 471 0.44 3.97 0.47 1.19
8047208 | 1204 | 0.0112 1.66 1.06 0.89 0.87 1.86
2047219 | 1203 | 0009 247 1.05 16 1.9 1.55
805.6606 | 1101 | 2.80E-07 | 4.01 0.45 347 0.54 127
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0.52 2.03 0.62 an.

0. 82 051 0 a2 ingli 1204 0.0018 2.69 0.33 2.41 016 0 1204 0.0013 ra
g05.6a34 | 1102 | 118605 4.65 0.5 3.08 0.45 1.7 j
8057267 | 1203 | 0.042 147 | 119 0.83 0.87 178
5065643 | 1101 [247E-06| 3.03 | 047 2.24 0.54 135
506.5063 | 1102 |6.80E-06 | 346 | 045 278 0.48 1.25
307.5761 | 1101 |4 54E-06| 424 0.41 .56 0.51 119
308.56795 | 1101 |3.90€-06 | 8.25 04 2.55 0,53 1.27
300.6937 | 1101 |168E05| 3.5 0.38 2.92 0.46 1.2
8105401 | 1204 | 0.001 352 | 0.34 311 0.46 143 |
510597 | 1101 | 0.0001 253 | 042 2.01 0.45 1.26
a11.5733| 1202 | oooze | 325 | 052 2.8 0.47 1.16
a125767| 1202 | 00028 | 234 | 047 177 0.77 133
e13.5088| 1202 | 00017 | 362 | 045 2.23 0.37 142

314502 | 1202 | 00008 | 265 | 039 226 0.36 1.47
316.5591 | 1102 |3.10E-06| 226 | 035 16 0.51 141
a1672a7 | 1204 | 00444 | 025 | 0.58 0 0 0.25 |
5175376 | 1102 | 25907 | 242 | 039 16 0.55 1.51
819.5653 | 1102 | 0.0001 22 0.64 1.32 0.78 1,67
8215718 | 1102 |2.76E08] 302 | 044 2,13 05 1.42
922.5751| 1102 |3.08-07| 201 0.44 1.12 0.6 179
B24.689 | 1203 | 00032 | 233 0.77 1,53 1.01 1.52
8285545 | 1202 | 0.038 316 | 0.86 2,68 0.67 1.13
a265.5548 | 1102 | 0.0017 | 106 | 077 0.41 0.55 265
_EZB.SET 9 1202 0.0426 212 0.89 1.63 0.75 1.3
5267053 | 1203 | 0.0039 | 443 0.61 3.38 1.66 1.14
8275138 | 1101 | 00345 | 1.82 1.1 119 0.88 1.52
827.5698 | 1102 |2.43E-07| 475 | 039 2.83 0.65 1.24
827.5600 | 1202 | 0.0259 | .79 0.5 8.47 047 1.05
227.7084| 1203 | 0.0029 37 0.6 3.16 06 147
323.5734| 1102 |7.e508| ar2 | 037 287 0.55 1.3
az8.5741| 1202 | 00258 | 569 | 045 54 0.43 105 |
828.7206 1203 0.0268 5.58 0.56 522 0.56 1.07
8205597 | 1101 | 00052 | 188 | 084 1.19 0.83 1.59
8205857 | 1102 | 238606 44 0.5 3,55 0.61 124
8207239 | 1204 | 0.0481 277 | 0.58 2.34 0.86 148
970.7244 | 1203 | 00355 | 483 | 055 4.49 0.55 1.08
8305887 | 1102 |345E06 | 33 0.5 248 0.59 1.33
8308537 | 1102 | 0.0004 | 249 0.35 2.08 0.44 121
830.7359 1203 0.0499 512 0.61 4.78 4.55 1.07
831.575 | 1101 | 0.0001 2.97 0.49 2.31 043 1.24
831.575 1101 0.0001 2.87 0.49 2.3 0.43 1.24
8316008 | 1102 | 3.19E07] 5.2 0.51 422 0.55 1.22
‘8316002 | 1202 | 0.0111 636 | 0.46 6.03 0.41 1,06
831.7409 1203 0.0438 4.27 0.6 394 0.54 1.09
a3z.5765| 1101 | 0.0094 | 052 | 0.87 0.04 017 14,81
8326028 | 1102 |3.72E07 | 3.98 0.51 3.1 053 1.28
8326030 | 1202 | 0.0119 | 526 0.45 495 04 1.06
2356996 | 1204 | 00102 [ 281 0.99 201 1.09 14
8367063 | 1204 | 0.0067 1.87 143 0.98 1.06 19
a37.5884 | 1202 | 0.022 2,81 0.38 256 0.37 11
3377182 | 1204 | 0.0042 332 0.96 24 117 1.38
838.7227 | 1204 | 00035 | 264 | 1.02 1.66 1.19 1.59
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MX= 312. 304 314. 246
. 2464
0 0053.0.86 Kinn .02 b a5 |0t 0-0049 1.880,37°0 0.69 n $17.9626 1104

§39.7321 | 1204 0.0325 1.64 1.29 0.87
\747.5955 1202 00215 2.67 0.49 233
850.703 1203 0.0002 3.38 0.6 27
gs1.5680 | 1102 0.0008 2.92 0.63 2.28

3517411 | 1203 | 0.0058 3.03 %0.57 2.47
a525725 | 1102 | 0.0048 1.98 0.68 1.4
gs2.7196 | 1203 | 0.0274 594 \ 0.62 5,57 0.49 1.07
a527242| 1204 | 0.0074 2.66 0.62 3.2 0.52 1.14
a53.5854 | 1102 | 1.66E-05 1.0 4 0.48 233 0.51 1.29
B637252 | 1203 | 0.0376 5.25 0.62 4.91 0.49 1.07
"a5a5ee7 | 1102 | 0.0004 2.03 0.46 1.43 0.62 1.42
gs5.6013 | 1102 |9.20E-06| 414 0.44 3.36 0.66 1.23
2566046 | 1102 |8.38E06| 344 0.4 2.42 0.59 13 |
2566607 | 1102 | 372E07| 299 0.34 228 0.40 1.31
gs7.617 | 1102 0.001 252 0.8 1.68 0.87 1.5
857.6733| 1402 |1.09E061 214 0.33 1.34 0.64 1.8
858.60847 | 1102 |266E05)| 3.48 0.42 2.88 0.49 1.21
50,6877 | 1102 |367E05] 2.53 0.4 1,97 0.45 1.28
361.5265 | 1102 |201E-08| 238 0.43 1.83 0.54 146 |
617174 | 1204 | 00161 | 438 | 084 | 389 0.76 145 |
a61.7808 | 1203 | 00128 3,02 0.48 2,66 0.51 114
862.7228 | 1204 | 0.0046 3.92 0.60 3.34 0.69 1.18
863.6874 | 1204 0.001 5.36 0.4 4.83 0.63 1.1
863,733 | 1204 0.0071 5.83 0.67 5.27 0.72 1.1
864.738 | 1204 | 0.0063 513 0.63 4.58 0.71 142
ge574s2 | 1204 | 0.0198 5.44 0.75 49 0.83 1.141
866.7527 | 1204 | 0.0308 467 0.78 415 0.84 143
867.7576 | 1204 | 0.0183 3.23 0.75 2.58 1.09 1.25
871.5528 1102 9.3 ED7 2.47 046 2.69 0.51 1.29
8725656 | 1102 | 1.76E-05 | 2.41 0.44 1.74 0.54 1.39
a75.5684 | 1102 |8.02E06| 242 0.5 1.66 0,54 1,45
876.7223 | 1203 | 0.0008 438 0.59 374 0.72 1.18
a777271| 1203 | 00029 3.56 0.64 2.93 0.76 122
787381 | 1203 0.0075 6.24 0.6 5.78 0.57 1.08
g79.598 | 1102 | 0.0007 1.67 0.63 14 0.48 1.53
870.742 | 1202 | 0.0083 5.51 0.59 5.04 0.59 1.09
8807528 | 1203 | 0.0122 7.3 0.66 6.88 0.46 1.06
8807555 | 1204 | 00202 4.51 0.74 4.07 05 1.11
2817568 | 1203 | 0.0137 6.55 0.65 615 0.43 1.07
ag17600 | 1204 0.038 4.04 0.8 3.63 0.51 1.1
B82.7673 1203 0.0252 743 0.71 7.05 0.43 1.06
8827717 1204 0.0429 A99 0.81 4.59 0.51 1.09
8837715 | 1203 | 0.0273 6.57 0.69 6.2 0.41 1.06
B8a7817 | 1203 | 0.0156 6.5 0.7 6.08 0.44 1,07
8847873 | 1204 | 0.0252 476 0.76 4,33 0.51 1.1
a857867 | 1203 | 0.0153 5.49 0.66 5.00 0.44 1,08
ga5.701a | 1204 | 0.0131 4.05 0.73 3.50 0.5 143
8365582 | 1102 |3.88E-07| 3.5 0.32 2,75 0.55 1,28
886.8027 | 1204 | 0.0165 3.49 0.71 3.05 0.51 114
887.5625 | 1102 300E05] 26 0.37 1.89 0.67 1.37
[887.0022| 1203 | 0.0251 3.28 0.86 2.31 0.48 1.17
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932. 781912030. 0263. 250. 792. 81

934. 723512040. 00923. 330. 882. 6

ge3.774 | 1204 | 00192 | 683 08 5.34 0.69 14
2947273 | 1204 | 0.001 424 | 0.65 16 0.63 118
8947813 | 1204 | 00049 | 439 0.74 3.78 0.7 1.16
a65.5678 | 1102 | 2.28E-08| 281 0.38 177 0.5 1.48
595550 | 1202 | 00235 | 234 | 041 1.99 0.61 117
go95.7335| 1204 | 00024 | 382 | 067 3.22 0.62 148
957873 | 1204 | 00115 | 288 1.32 165 1.4 1.62
206,745 | 1204 | 0.0031 226 | 0.69 3.69 0.59 115
ga7.573 | 1102 |861E-06| 228 | 049 1.45 0.66 1.57
20775 | 1204 | 00053 | 368 | 076 313 0.54 1.8
a99.7605| 1204 | 00026 | 379 | 089 3.22 0.54 147
899.5871 1102 6.42E-07 2.83 05 207 0.54 1.41
B806.7663 1204 0.0179 304 0.83 255 0.53 1.19
200.6597 | 1102 |2466-07| 194 | 046 0.98 0.65 198
902737 | 1203 | 00022 | 431 0.67 %2 0.61 1.16
9037407 | 1203 | 0.001 3.66 | 0.65 2.99 0.68 1.22
9047535 | 1203 | 00012 | 852 | 054 5.02 0.48 11
9087573 | 1208 | 00013 | 479 | 052 431 0.45 141
206769 | 1203 | 00016 | 687 | 048 5.46 0.39 1,08
an7T.7735 1203 0.0011 513 047 472 0.36 1.08
007.7735 1203 0.0011 513 0.47 4,72 0.36 1.09
508.708 | 1204 | 00018 | 313 | 065 243 0.34 1.29
5057842 | 1204 | o092z | 268 | 088 1.02 1.09 14
0087843 | 1203 | 0.0011 5.24 05 473 0.41 1.4
9097153 | 1204 | 0.0151 32 0.89 2.64 0.65 1.21
2007892 | 1203 | 0.0011 a4z | 048 3.99 0.39 KT
9107248 | 1204 | 00047 | 377 073 32 0.6 118
9107679 | 1203 | 0.0001 3.7 0.49 312 0.48 119
9117326 | 1204 | 0.0069 | 447 0.82 357 0.68 147
a127412 | 1204 | 00105 | 425 | 082 3.69 0.63 118
9137502 | 1204 | 0.0143 54 0.98 4.49 0.67 1.14
a147577 | 1204 | 0.026 4.9 1.01 433 0.67 143
9157673 | 1204 | 00297 606 | 1.07 5.48 0.68 111
916774 | 1204 | 0.0399 | 576 1.03 5.23 0.67 14
9177836 | 1204 | 00157 | 6.4 1.05 5.76 0.72 1.1
9187901 | 1204 | 00164 | 596 1 534 0.7 1.12
919.7981| 1204 | 00053 | 538 | 0.96 4.66 0.75 1.15
920.747 1204 00002 4,08 0.58 343 0.58 1.19
9708084 | 1204 | o001z | 446 | 081 3.61 0.81 1.23
921753 | 1204 | 0.0071 3.84 0.6 243 0.53 1.23
021.8145 | 1204 | 0.0021 3.27 1.23 207 137 1.58
922,7656 1204 0.0003 39 0.61 3.24 0.55 1.2
0228229 | 1204 | 0.0198 [ 243 1.57 114 13 188
923.5884 1102 4 49E-06 1.95 0,42 119 0.59 1.63
0237675 | 1204 | 0.0248 | 335 | 087 2.8 0.78 12
g24.7826 | 1204 | 00003 | 334 | 059 269 0.58 124
9267371 | 1203 | 0.0003 244 | 097 1 1.06 2.14
To26.7519 | 1203 | 0.0006 | 3.02 0.66 231 0.69 1.31
930.7673 1203 .001 3.37 0.67 2.58 0.829 1.31
9317601 1203 | 0046 231 1.18 1.64 1.1 1.41
931793 | 1204 | 0018 2.05 1.41 1.09 1.26 1.87
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935. 729912040. 00263. 230-592. 6 936. 736712040. 00153. 410, 692. 73
937. 745712040. 00053. 430. 612. 55 938. 755312040. 00113. 60. 692, 75
939. 761612040. 00163. 390. 732. 63 940. 770912040. 00053. 650. 612. 73

941. 777912040. 00163. 310. 962. 37 942. 787612040. 00933. 51. 12. 72 943. 793112040
00992. 931. 311. 96 944. 603312040, 01242 951. 351. 96

945. 808512040. 00192. 541. 351 6 £2§1§ 7&{@ 1O. Q34611 b, 5130. 085
960. 7366120pe82081830 B _hhi%5 | 055254t b0a0- 040! O 050, 0e
952. 77591 2046400842, 1324, 5!190&27 9o 3% de PR Ao &5, 10550 754
962, 7616120 Ssaraily 294 0b DO9EH 364375412555, ou% Sle P 1871 g¢
965. 78391204 8ze0@e/|L. 254 Q7ol000a | 3.4 0.59 2 . 1-34
9377457 | 1204 | 00005 | 343 | 0.61 2,55 1 :
' 275 101 1.31
938.7553| 1204 | 0.0011 36 0.69 . ot 131
930.7616| 1204 | 00016 | 339 | 073 2.63 0. ] 2
9a0.7708 | 1204 | opoos | 365 | 081 273 0.9 134
0417779 | 1204 | 0.0016 | 331 0.96 237 0.99 139
"9a2.7876 | 1204 | 0.0093 a5 14 272 0.89 129
9437031 | 1204 | 0.0099 293 131 198 12 4
9448033 | 1204 | 00124 | 295 | 1.35 1.96 13 15
945.8085 | 1204 | 0.0019 | 254 | 135 1.26 1.38 201
9466187 | 1204 | 00246 | 189 | 1.53 0.98 1.21 .
9507385 | 1203 | 00482 | 054 | 0.99 012 0.4 458
952.7568 | 1203 | 00004 | o9 1.05 0.06 0.3 14.68
9527759 | 1204 | 00034 | 234 | 1.8 1,37 116 1.71
9547905 | 1204 | 00344 | 144 | 125 0.75 0.95 1.92
9627616 | 1204 | 0.0031 2.2 1.09 119 147 1.85
o6a.7764 | 1204 | 00017 | 264 | 0.79 182 0.9% 1,48
9657839 | 1204 | 00037 | 195 | 1.07 1.01 1.08 1.93
856.7933 1204 0.0047 2.48 0.95 1.63 1.07 1,53
e67.7981| 1204 | 00022 | 1.9 004 | 099 1.0 1.93
B68.8072 | 1204 | 0.001 1.83 | 0o 0.84 1.05 217
997.3968 1102 0.0011 215 0.22 239 0.25 0.9
1016920 | 1203 |6.70E-06| 491 0.63 387 0.8 1.27
1017824 | 1203 |3.45E-05| 456 | 0.85 343 1.04 1.33
j018.843 | 1208 |317E05| 4.22 07 311 0.96 135
1019.95 | 1203 |964E-06| 3.37 0.7 2.07 11 1.63
1040.934| 1203 | 0.0011 2.27 116 143 142 2
11767771 1204 | 00482 | 432 | 1.09 4.92 0.96 0.86
1225003 | 1203 | 00048 | 334 | 082 259 0.96 1.29
1226.098 | 1203 | 0.0077 | 3.1 0.94 2.49 0.55 1.25
1227407 | 1203 | 0.0202 347 | 095 2.81 0.98 1.23
1228413 | 1203 | 00104 | 307 | 088 25 0.59 1.23
1229118 | 1203 | 00018 | 211 0.93 142 116 1.89
1251115 | 1203 | 0.0026 162 | 1.24 0.62 0.93 26
1253129 | 1203 | 0.0043 191 121 0.96 0.99 2
13739441 1201 | 0.0039 02 0.55 0.89 0.98 0.22
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966. 793312040. 00472480. 951. 63 967. 798112040. 00221. 910. 940. 99

968. 807212040. 0011. 830. 910. 84 997, 396811020. 00112. 150. 222. 39
92912036. 70E- 064. 910. 633. 87 1017. 93412033. 45E- 054. 560. 653-43

94312033. 17E-054. 220. 73, 11 1019. 9512039. 64E- 063. 370. 72. 07

93412030. 00112. 271. 161. 13 1176. 77712040. 04524. 321. 094.

1016.
1018.
1040.
1225.
1227.
1229.
1253.

09312030, 0048
107 1908%l0202

120 SRRt

gré%)zsé%mg%t%%% ?@l}zoso

s chAGet bibirsurieontst

2
A0Z0mOieFalar &)mug,qgnggaroposed

q%@p%g:g AL 8%@3%@051&%

96 1373.74412010. 00390. 20. 550. 89
chemical ionization) of human serum.

Proposed Structure
Metabaolite Detecied Exack Mass Formula ji]
1) Mass G .
1 4953328 4953325 CaaHiggNO- C15H31..,Tr.0 P\_.
o B
2 517.3147 517.3168 CgHgNOy CWHHY o P_\_ /_
o J’i,o
3 519.3328 5193325 Cagtso c,-,Ha,TO ‘Ph h(-
0 o
NOP H
4 5213481 521.3481 CasHlsz Gt ® ‘Pg_\_'(d
. D %
H
5 5233640 523.3638 CagH5NOP G'ITHMTO Dj,{:_L .
) o 2
NO-P H
6 5413148 5413168 CFLgNO; ot °~,=£F\ﬁ,\€_
o
T 545.3460 545.3431 CoHNOP

c1,Hn~g,o\i,o, P"\_N\_
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[ 001861Tabl e 2. Accurate masses, putative nol ecul ar fornul ae and proposed
structures for the seven prostrate cancer biomarkers detected in agueous
extracts (positive chem cal ionization) of human serum [ 001871Tabl e 3.
M5/ M5 fragnmentation of prostate cancer biomarker 495.3328, C241-bON0713
(mz represents the th4d H nass) mz jFormula 4961 C241131140215+ 478

024114614([)0%?3%]1 9 CLILAY LROME SaginéntfiohtdPRdstate cancer biomarker 495.3328,
CpHsoNO7P (1v/z represents the [M + HJ" mass)

t loss
m/z Formula Molecular fragment Fragmen
* C14H51N07P+ /\/\/\/\/\/\/\J\ ﬁ,._ |
O/\]/\0.6 P S L
i 9 | .
8 | ieTOX N VS o it 496 - Hy,O
o
NOP" 9 o /
9 Gl /\/\/\/\/\/\/\ioﬁ‘a—-"“orgh .| 478 - '\
oHy70q" 478 - 166 +H'
313 | CroHOs
) 0 313 — C;H,
il /\/\/\/\/\/\/u\ S
e DMDH;
. 496 — CigHa0
258 CogHy NOP (ﬁ [!F’ !
o * 496 —
i /‘\/\/\/\/\/\/\j CaHaNOSP
* H
Al R HO- p_\“N{- 258 - mﬁ
=
HO O \
. 478313
' -
a @
184 - HPO
104 | GH.NO HO™\ 7 )
N\ 104 - H;,0
86 CsH N \\_ ’\{ _ ?
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283 C, 2113, 03+ 258 C61-121/400- 239 C1611310 184 C311, 31404P 166
C31113N0C31- 104 C31114/40 86 C31112N

[00188] Table 4. nsrns fragnentation
of prostate cancer biomarker 517.3147,

1 3147,
[00183] Table 4. MS/MS fragmentation of prostate cancer biomarker 517.31
CpeHagNOP (m/z represents the [M + H] mass)

m}z

+ | -
518 | CactlaNOF MMM%’%JPNNL

?
Y -
459 C?JHWNOTP Wﬂf\rf\ D"E:P"ﬁ‘* 518—
' )
413 C21H3606P+ /\/\/\N\/\Mj\ i 459 - ClH"'D
T e = 0

0% GH
[a]5]
Q
3 C”HEOGF /\/\/‘\/\/\/\*j\ ;,.I';‘ 415~ CHly
g o’ﬁ/\ OH
oyg ?
341 | CyHpOF" P 359 - H,0
i -l
% Z “ DMD+ OH

281 | CiHgNOF*

\/\/?L B ; 459 - Cyafl,
"'\.,__ -
oY o
Qi 359 - CoHya
q
\/\j\ MD?E :

104 | CsHuNO HO™ 7

221 | CeHNOsP*

104 — H,0
86 CH M \\\_ o
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C261- 1481710711 (m z represents the [M+ |if mass)
fragnmentati on of prostate cancer
represents the [M+ 1-1]* nmss)

[00189] Tabl e 5. MS/ M5
bi or nar ker 5193328, C26, 1152. NO/P (m z

[ 00190] Tabl e 6. Ms/ M5 fragnentation of

prostate cancer biomarker 521.3481, C261153NO/Pt (m z represents the [ M+

| ft mass)

o1 "pr ost SuatoRrR O st TIPS T

L00191) Tabl e 7.
523. 3640, C261- 1s5NO713+

M5/ VB fr §O0ER at i oﬁﬂbkspr@gﬁgrgrea%n

ancer ar ker

M5/ M5 fragnentation of prostate can

! %ﬁﬁﬂbxgio%%ﬁﬁsthwmwbmyer 5[188“*3@%1Tab| e 8.

541. 3148, C28495N0713+
a8€)193] Tabl e 9. M5/ M5 fragnent ati on

C2as3N0713+ (m z represents th
e Fragment loss
m/z Formula Molecular fragnent
520 C-;5H51N07P+ 0 ‘!r,
M’Y“O‘E‘ e J

* il 520 - H,0

202 | CogHasNOP L
,M/W\/\/\j‘ o""“‘-’"‘o E\I_Ph-..f - ]

* 9 |520- /

461 | CollaNO /\W\/\/W\i o ﬂ'E“Ho‘m +HN\__
* 2 461-CH,
465 | CoHlaliOa8 wfvv\/\j\ o D'E“Hof""‘
28 O " 1 520 - CaHzoNOF
® s N\/\/\/\/\/\/\j\ OH
= = 520 - . |
21 Ci6H: )
2 1620 ,fﬁxv/ﬁm¢ﬁﬁwgfﬂxéﬁhafthfthff+ ;i5”1’WfEF’HfM~
4], |
184 C5H|5N04P* HO- p-—\—N{-
=
(o] \

* - 184 — H;0

166 C5H|3N0_1P p——\__ {_
v q*o
124 | GROKF HO. P\ (84— i
Hcipﬁo N
E 166 —H;PO,

36 C 5H12N \_ N\/; 3
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[ 00194] Tabl e 10. Conparison of fragnent ion patterns for 2-Hydroxy4-
pal m t oyl - sn- gl yeer o- 3- phosphoehol i ne and 495. 3328.

IMMEBEIM i |IMMNM
Fragnent lon [Mi] 496100 SElI S. M ni nEMENEM
St andar d495. 3328 90 1 1 |
90 1 100 70 [00195] Table 11. Accurate nasses,

put at i vger(r)rioghecul ar formul ae
and proposed structu t Dpf,@%&t@nmmar a448dr s detected
i n aqe®®9] ext r&aﬂe {'ﬁ@ﬁé&$\9§%ﬁ§%§§%spray i oni zation) of human serum

[ 00196] Tab 2 %@éw&e‘h&%ﬁ@ﬂﬂt“aﬁdrmj prostate cancer biomarker 481.3171,
QSM#M@#@%% répresents the ?M -

H mass) [00197] Table 13. NS/ M
fragnmentation of prostate_cancer i orasker

parker—5313%23; Frapment loss
— Formula Molecular fragment 2 > Azt
o oH
- 9 1,-"
504 CNHSINDGP N\/\/\/\/W\i DMO&‘?{“QWN"" 522—'1{10
T (R l .. ’
NO,P N _
478 | CosHlesNCr W\/\/\/\/ﬁ\o’\]/\oaﬁ“om S 1522 -CiHe
] o I
357 | CiablaNOSF \/\/\/\/\/\/\/ﬁ\ SN N £ ) W O
= # SN o | Do
- CyHx0"
258 | CiHlyNOGF Jf\c’/"'o o ,
HO ‘P%;\'N{‘
. o v CrgHnO - CH
= C“HHO \/\/\/\/\/\/\J@l
=
¥ /, 522—(:111‘11201
184 | GHsNOJP HO- ,O"\_ J:_
FPxq
HO
124 | GHOF How L\ - . /
< N
HO
RO vy y 184 — HPO;
104 t
e
3\
104 -H,0O
86 | CsHuN ‘\\_\_
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C301- 146NCBP (m z represents the M- Hy nass)

fragnmentati on of prostate cancer biornarker 541.3380, C251-152NOAP (rn/z
represents the [M- Hy mass) [00199] Table 15: Ms/ Ms fragnentati on of

prostate cancer biomarker 5553172, C261- 154NOOP (nfz represents the [N
Hy mass)

[ 00201] Tabl e 17. MS8, 48 fragnentation of pr
bi omar ker 567. 3546, C2714

f St ahe cgncer

P : ﬁ@pﬁ@mtmnttﬂﬁblwrgﬂl-@ ?ﬂss)

(OOZOZL@@I@ 18. Mlﬁl\hl\fi"ﬁ%g[gﬁ%{&of prostate cancer biomarker 569. 368,

C271-1SoNO9I ' (pl z, repr SrteH MnassH nass) (002031Tabl e 19:

Conpar i&ﬁssb‘@&ll @?’I@ée& %g%&ht gt ion patterns-of 569.3687 to_it' l

correspondi ng | ysophospholipid ethanelamne—counTer part,| Fragmentloss
_ A - Molecular fragmien

2 hydrﬁ‘wm\ Stifothula - ©

+ fnl | -
?ﬂ CagHlgsNOF N\N\/\/\/\/\j\ OA,L/: o’E‘HONw“ \

R 9 P ‘
- . N -
506 CzﬁHﬂNoﬁP /\N\/W\A/\J\QMD I;;PM 524 Hg_o

I Q | -

L il _
496 | CotlsiNOGE" 4 ¥ e 524 — C;Hy
o

[00198] Tabl e 14. Ms/ MB

: — Q | .
o+ “4. _
478 Cz"HWNOGP /\N\/\/\/\/\i OMO’E;PN ~ 1496 -H,0
33 y 496 -166+H"
331 | CioHaeOs /\N\/\/\/\/\j\ D/Y\OHf
aH —
496 o
CustlaOs" ji/-v - HO- -
758 | CyHaNOGP* H 524 — CysHuO
0. P\ -
HO ,P-::.-D |
HO | 524 - CiHaNOSP
285 | CyeHyOs
. N\N\/\/\/\/\j\ OH
184 | CsHisNOF* HQ,‘PP_\_ [ 524313
‘:::‘ R——
HO 2 184 - K0
166 | CsHisNOP" o /[
f"“o
+ /
124 | CHHLOP HQ\’P,S*K 18- o
Ho 2 134 - HPO,
104 | CHNO HO—\__ .
104 - H;,0
86 CsH N \\_ A
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gl ycer o- 3- phospl net hanol am ne standard- [00204] Table 20. CLAIMS 1.A

nmet hod for determning a patient's prostate cancer health state or change
in prostate cancer health state, or for determ ning prostate cancer or the
risk of prostate cancer in a patient the nethod conprising the steps of:

a) analyzing at |east one bl ood sanple from said patien b¥4{159&dr esol ution
mass spectronetry st iofs rastae cERCER b1 , - )
conpari[ﬂgmﬂe accaﬁ?gp&n@gglsi nten&?ﬁ?ly da’?a to correspondi ng data obtai ned

from onélsg%sﬁ@r}ﬂ %ﬁﬁﬂ&fﬁ{mﬁ&ﬂ*ma&ﬁd sanple to identify an increase or
T accurat e

decr eas ss intensity; and : C) using said incre or
decrease in accurate npss intensity—ta-—deternime sald paliB® t ate
cancer[ygallth Bérainla orl change in ,,."J‘J"f“fllgtjg—&@{emer nealth. state, or foi
det er n{ Riznd QHIsiaF'e canger I o g:"&aﬁ‘c br in said patient,
wherei p theg accurate maSs intensity is nmeasuredtat or * % ppm of a hydrogen
and el ¢ctron adj ustgd ccurateassy—or—neutTal accupatel|dss, in/
Dal t on$ 48®| pCieNPFom YW%WQ/JQ,W 1§48. 1566,‘14!15\9'4. 0804,
202. 04%4, 2p5.8867, 216.°0401, 218.0372, 226. 0687 oi228- 1446—23279133;
E 1 f)_ f) N7 4.0 + A
242. 225 .;234L ég}tjlgﬂtﬁr 444.ﬁ)b, 247 . 9?78, '!r, 542 — CroHw
P S N L L
S
0/\|/\0 t‘j\-P
. OH 483 — Collyy
225 | CetligNOP E & .
crqﬁrfxcréﬁyfﬂh
OH
124 | C:HsNOF* HO. P /- 542 - Caalls0y
J:{"‘”NC) N
HO 184 - HPO,
104 | C:HuNO HO—\__ a
| 104 — H,0
86 | CsHN N\ LAl
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252. 2096, 258.2482, 268.2412, 272.2357, 273.874, 276.2096, 278. 2256,
279. 2287, 280.2414, 281.2448, 283.2602, 283.9028, 292.204, 296. 2358,
298. 2519, 299. 2558, 300. 2098, 300. 2676, 302.2256, 304.2394, 304. 241,

305. 243, 305. 2439, 306.257, 308.2715, 310.2154, 310. 2884, 312. 2313, 312. 304,
314. 2464, 317.9626, 320. 2358,

' 3460,
[00193] Table 9. MS/MS fragmentation of prostate cancer biomarker 545.3
C,sHs3NO7P" (m/z represents the [M + H]" mass)

nt 1
Formula Molecular fragment - | Fragme
m'z ormula ;
Eﬁ CallmNOF W/\/‘j‘ DA.};\C{ Py N

9 l.‘.a 5‘46 - Hzo
528 CJSHSINO\%P * /\NV\MVV\i ofﬁf‘-o'e“ L
2 1.
514 | CofleoNOGP" V\W\/\i{%ﬁ R S B E P
R,
487 CHH““NDTP* /M/\MW\J\ (o} o"?“o"ﬁ"‘
od

!
~ 546 — "’HN\'—'

104 | CH,WNO HG'—\_ /: 3

104 -H0
&6 C:sH:N \\_ /
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326. 2262, 326. 2476, 327.0326, 328.2628, 329.2426, 329. 2445, 330. 2568,
331. 8326, 339.9964, 340.2977, 341.8614, 342.2198, 351.8906, 354. 1668,
368. 3437, 369. 3474, 3713538, 382.2903, 392.294, 411.3186, 430. 3083,
430. 3818, 431.3861, 432.3686, 452.2536, 472.3925, 473.3957, 481.3171,
481. 3172, 482.3216, 484.3792, 492.4184, 494.4344, 495. 3328

* R 1-
[00194] Table 10. Comparison of fragment 100 patierns for 2-Hydroxy
pahnitoyl—sn—glycero—B-phosphocholine and 495.3328. |

Stendard | 495.3328
Fragment lon [M+H] Ya

496 100 S0
478 1 2
419 1
313 10 1
239 1 1
258 1

184 80 Q:)
166 1

104 0 100

B6 1 70
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495.
517.
521.
534.
545.
565.
569.
582.
596.
615.
626.
630.
648.
670.
675.
688.
699.
721.
726.
735.
743.
748.
750.
755.
759.
768.
773.
777.
783.
786.
796.
804.
808.
814.

4376,
3148,
4526,
4645,

496. 336, 501.2848, 505.3227, 5063213, 507.3317, 509. 3493,
518. 3182, 518. 4345, 519.332, 519. 3328, 520.4502,
522. 464, 523.364, 523.4678, 524.4725, 529.3167, 531.3123,
538. 501, 5413148, 541.3422, 541. 3433, 542.3453, 542. 3461,

521. 348,

346, 548.4817, 549.4848, 552.3825, 552.4048, 555.3101, 565. 33 3,

3394, 566.3433, 566.3434, 861 3840
3687 [(§189] 3691 Table0l13 Zaurater Hasss

2469, 583.2504, 587,322
4794 straeresodp, e §¢VEOP

ﬁ0§§@{§ Lo

4797,
5109,
5582,

622 497
(nezaflve S
632. 5752,

635.5246 6

“ggé 4915,

5469,
5134,
5236,
709,

falV. Wal

0. D

0

4SilarToimilsa 3nd PO

579. 5322, 58 45

8 9 1 e} Qeiectsd on FEBEOWYBF
et @ﬁfﬂ“’%ﬁ%‘

23 htfad scremy

27.5306, 628.
149015

609. 3242, 612. 5004
625. 5078, 625.5163,
628. 5426, 629,54

Gf¢opastd Strbetire6063,

586

5688;
6359
5294
5205
6388

5456,
6555,
5469,
5722,

5434,
4866,
578,

4944,

5337,
5679,
5141,
5404,
5292,
7219,
5795,

592,

T DeRcted R,

670. 5711,

Gy HBOM assE !
671.5723, 6]

55, 5t
/2 5865

muld o 5

673-5

DO5,

NOD

I,

660. 6082, 663. 4864,

0379,

REd

31618393, 64

4849,
702. 5675,

690. 547, 692.
705. 6083, 7d

CHeYEP 634
7.6256, 708. 61

5487,
5571, 693.611,
08,

673. 6185,H673.62§4,
68 §,§ 188
5.64

710 % H?Q

/Ir\n"'l
.716 +J0<L,

722. 6423,
57RNZE565

72353047

1 o) o Y

F724. 5347,

124 SAQR

3,

751. 551,

578822234,
744. 4942,
749. 5346,

=0 Oz, T £ N
748638584,
745. 4972, 74
749.5354, 74

51. 5529, 751

73(7.

~

5.
D.

o F 31 401
5354 738. 54
556, 747.520

49,
1

5548, 752.556

5364, 749.54oﬁn’?z‘

OTJ,
732. 4938,

7
741. 5307,:3&Q8é354
747.5 \guo i
76 750.15403
7R?

75649065

75053
768. 5507,

783. 578,

774. 5404,
779. 5438,

&9I7,
6%5%816 761

769. 4957, T77(
/75.553, 775.

7

783. 6349, 784.

779. 5831, 78(Q.

57 CGBAR0W 58. 50B9,
5269, 765. 5665,
). 5109, 771.58
5533, 776.5563,
5474, 781.56]
5235,

Epie
98. 6776,
805. 5606,
809. 5937,

£66.35804 7,
B03. 5436,
805. 5834,
$10. 5401,

793
803.
809,
810}

G3BPNE 94, 517
5685, 804. 541,
7267, 806. 564
597, 811.5733,

N%
2,
£84. 581 &—F85-5255;
61

38608

758 5654, 159.516
5701, ~5821.

1205269, 772-.5858
W76 6057, 776. 6969,
782. 5087, 782.5649

T8r. 0930,
555,

04.720_%,61
B12. 577, 8138888 |

794. 5424,
804.5¢l7,

165591
567.3546

567.3536

CoHsNOP

-..Irf‘-vﬂ

T o
%\:N/T\/OYCWHSS
o

569.3687

569.3693

CpHsNOGF

0OH
EE/OH
0,_9 ,g\/?\,o 1rHas
'--.Nf--.._,.-r Fu' \“/C
OH o

L
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816. 7297,

817. 5376, 819.5553, 821.5718, 822.5751, 824.689, 825. 5545,

L

825. 5548, 826.5579, 826. 7053, 827.5439, 827.5698, 827.5699, 827.7084,
828.5734, 828.5741, 828. 7206, 829.5597, 829.5857, 829.7239, 829.7244,
830. 5887,
[001956] Table 12. MS/MS fragmentation of prostate cancet biomarker 481.3171,
C3HeNO7P (m/z represents the [M - H] mass)
m'z Forpula Molecular fragment Fragment loss
480 | CuHeNOP 9 \ji/o o
. NA\_,»D-.. PfD \"/ 150031 "
{ N
& O
-Hy0
462 H MO
CyHlasNUsg "-.,N..Avonglfo WDYQ 5H31
o O
435 | CyHaO:P q \jj,o N 480 — NH(CH:),
%, 0. 1.0 1sHm
B A
o O
62— N~
391 | CyoHiaNOGP HD‘EIOWDTC1 sH31 l
o !
255 | CigHnO: W\/\/ -
O aNﬁvﬂﬁg,Oj
&
242 C5H|3N07P H - ch1 5H31
~ /MVOJR.-D OH
N R
| 5
24 | CINO MNwﬂng.ﬂwﬂH 242 - B0
[
Cr
224 - =4 OH
168 { CH; NOP 9 OH L
“\.'iqwohpif
- |
224- N
0P O
153 | GH4Os HO-E,;OW{DH
o
79 PO, D‘-:.l?ﬁﬂ
O




830. 6537, 830. 7359, 831.575, 831.5999, 831.6002, 831. 7409, 832.5765,
832. 6028, 832.6039, 835.6996, 836.7063, 837.5884, 837.7182, 838. 7227,

839. 7321, 847.5955, 850.703, 851.5689, 851.7111, 852.5725, 852. 7198,
852. 7242,

[00197] Table 13. MS/MS fragmentation of prostate cancer biomarker 531.3123,
C3obLsgNOsP (m/z represents the [M - H] mass)

iz Formula

530 C30H45N05P

480

255

224

163

78
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853. 5854, 853. 7252, 854.5887, 855.6013, 856.6046, 856.6697, 857.617,
857. 6733,

858. 6847, 859.6877, 861.5265, 861.7174, 861. 7808, 862.7228,
863. 6874, 863. 7339, 864.738, 865.7482, 866.7527, 867.7576, 871.5528,
872. 5556,

i 3380,
[00198] Table 14. MS/MS fragmentation of prostate cancer biomarker 541.3
CysHs2NOoP (m/z represents the [M - H] mass)

Fragment loss
o/ Formula Molecular fragment ragm
F A H )
r540 C25H51N09P LDH -
W O~ -CisHay
S me.,_/o HF: ~AD T
‘ o 0 —
OH
480 | CnHaNOP 9 LOH
J.0 O-_-C1sH34
~y~0 P \/|\./ e
I - . 480 — N
o) Oy ol
Q | i
480 -
|22 | RO (R \/?i,oﬁ l C5Ha
. NMOHEJO !
l o 242 - H,0
224 | CHatOE "*-N-/\/Ongfoxﬂ“v’ OH
1
1 68 C.q.Hl |NO.|P o 9’0 H
T N..r“"""'-...,_f - p
1
l . 224 - HN -
153 | GHOF HDME,-OWOH I
1
o
)
L PO, Q_‘F;,
O-
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873.5684, 876.7223, 877.7271,878.7381, 879.598, 879.742, 880. 7528,
880. 7555, 8813568, 881.7609, 882.7673, 8823717, 883.7715, 884.7817,
884. 7873, 885.7867, 885.7919, 886.5582, 886.8027, 887.5625, 887.8022,

893. 774,

[00199]

Table 15: MS/MS fragmentation of prostate

CsH 5NOGP (m/z represents the [M - H]  mass)

cancer biomarker 535.3 172,

Frarment loss
[ m/ Formula Molecular fragment ragy
2
H
554 | CyHsMNOP 3\ )
@ 9 \.j\/ CysH _
0.0 0 1sHa1
SO Y
: < H © -HCOOH
an,—()\j\/ﬂ C15H31
SN Y
H o O - ;i
494 | CHasNOgE QOH
~a 0O~ _~CisHa1 o
~N 0 P O™ Al
:DH < . 494 — CH;NH,
63 Ly OoP
) e L/O*QIDWD CseHan
R A
o 0 .
2581 494 —
COOH
Cih CqsHa1
269 174302 _/OY - 0“9.‘0\!
) 'I:'ll F:
o —
242 | CHNOP
494 -
224 | CHuNOE COH 0 ,OYQ#M
- "F'o"‘*’ﬁ i
N :
08
168
153
|79

67 -




894. 7273, 894.7813, 895. 5578, 895.559, 895. 7335, 895.7873, 896. 745, 897.573,
897. 75, 898. 7605, 899. 5871, 899. 7663, 900. 5897, 902. 737, 903. 7407,

904. 7535, 905. 7573, 906. 769, 907. 7735, 908. 708, 908. 7842, 908. 7843,
909. 7153, 909. 7892,

i 65.3394,
{00200] Table 16. MS/MS frapmentation of prostate cancer biomarket 5
CoHsNOGP (/2 represents the (M - H] mass)

—_— | Fragment loss
- Formula Molecular fragment 0
m/z or —— H
564 | CoyHalNOP j\/OH \
? O ~CitH31
H“N MO%F:’D \rr
| o 0 - OH
H
504 | CystlsNOsP 0 \j\, H L’:/OH
L0 O-. ~Ci7ti31
S0 hi _
1 o o]
454 | CiotissNOGF j’i 564 —
H M
] i M‘E ,Q\j\/o\r(\/\/\/\/
N 1
' o Q 504- 0 s
- -0
279 | CisHinO2 0\“/‘317“3‘ HTM i
o o
504 - Catlae
H
H;sNO |
|
' o 242 — H,0
224 | CHuNOSP MNA‘/OHEIONH
\
I o 224 - .,.__-,.-"fﬁ‘"-"‘-‘c.--‘OH
168 | CHuNOP ~y MD"&"DH .
I
| (0} 594 - S N/"*--..,
153 | GHOS Hof';ﬁwo” |
1
o
79| PO, SERS

o _—
|
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910. 7248, 910. 7979, 911.7326, 912. 7412, 913. 7502, 9143577, 915.7673,
916. 774, 917.7836, 918.7901, 919.7981, 920.747, 920.8054, 921. 753,

921. 8145, 922. 7656, 922.8229, 923.5884, 923. 7675, 924.7826, 926. 7371,
928. 7519,

' 3546,
1002011 Table 17. MS/MS fragmentation of prostate cancer biomarker 567.3

Co7H 54NOGP (m/z represents the [M - H} mass)

Fragment loss ]

{ragment
[ m/z Formula Molecula(; : -
56 HoNO
566 | CyHNOP o
SNTTR hig
| o @] - v
oH
0.1.0 0~ Ciztas
TVl P \/l\/ \“/
| o 0 T
i T 0\/t
281 | Ciatla02 \ﬂ/ - RNMD%EI
O | (5_
34— _CuHas
242 | CHNOGP 0 0\/?1/ p
HN/‘VO-P.— OH o
i
OsF l ?;' 242 - B0
24 Crhal oy L 2., <OH
""-NMD P Oy
OF g YN
168 | GO J_OH
Hril/m\_/o P
O > 224 - N7
153 [ GHOP ‘
5 HD"H’OWDH
{
o
1
0.
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930. 7673,

931. 7691, 931.793, 932.7819, 934.7235, 935.7299, 936. 7387,

937. 7457, 938. 7553, 939. 7616, 940. 7709, 941.7779, 942.7876, 943. 7931,
944.8033, 945.8085, 946.8187, 950.7385, 952.7568, 952.7759, 954.7905,
962. 7616,
i 569.368,
1on of prostate cancer biomarker
{00202] Table 18. MS/MS fragmentation 01p
- HY mass
CyH s NOGP (/Z represents the {M HY mass)
gm t1
Molecular fragment = Fragment 10ss
n/z Formula ___ i i
568 | CrHssNNOoP ]
O
CqH
HNwﬂnng\/l\/O\[r 170135
' o 0 __
| Q0 L o cu L/OH
“‘-N_f““vo*-l':,'.fox/‘\/oxrr 17t
l 5
- PV
283 | CiatlasOr 'D\[rcﬂHss MNNOHEI
0 ‘ ‘T
504 — 47Has
942 | CHisNOGP 9 \ji, ] fc
- /-\""'\/O MP-"O D D
l 6- 242 - Hy0
224 C1H15N05P - MO._E,DWOH
168 CJ.HIINO.QP - wONE’,OH
]
| = 224 - \H“N“‘""‘H
153 | CHgOsP oH
HOM%JDW
o
79 PO, O*p¢0
o

~0 -



964. 7764, 965.7839, 966. 7933, 967.7981, 968. 8072, 997.3968, 1016. 929,
1017. 934, 1018.943, 1019.95, 1040.934, 1176.777, 1225.093, 1226. 098,

1227.107, 1228.113, 1229.118 , 1251. 115, 1253. 129, 1373. 744 ,

t her eof .

[00203]

it's corresponding lymphospholip
glycero-3 -phosphoeﬂmnolamine standard.

Table 19; Compari

son of MS/MS fragmentation p
id ethanolamine counterpart,

and conb

atterns of 569.3687 t0
Z-hydmxy-l-stearyl-sn-

i nati ons

569.3687
Standard
w2 Molecular fragment
m'z Molecular fragment b
568 . q et
MNMOHPIIO\_/'\/OY
l CrwhereR=ﬁDlP
T H
PSS
B \ o O ~Ci7tas
e 9 Castas HNMD‘P' \“,
- HzN-”"‘a./o *F‘.'o\/'\/o\gf (563_60] t 6- I
o
O _-CiHas
283 -DYGWHBE 283 \[cl: J
L8]
H
H:ZNMOEP" ' 6-
o
224 9 OWOH
196 q . .OH NP
0. 1.0 ~0 N
HZN”V P ‘ ér
D- 1
HzN-"‘“v’o E ‘ 7
153 ‘i? OH
HO‘N ’D‘va
o &
79 0= .0
79 0,20 .
o o
L

)



2. A nmethod for evaluating the efficacy of a therapy for treating prostate
a) analyzing a blood sanple from
said patient by high resolution nass spectronmetry to obtain accurate nass
intensity data;

cancer

correspondi ng data obtained from one or

le t denti f
o) st no{09aD8 | nc: S0 2

in a patient,

conpr

b) conparing said accurate nass intensity data to
nmore than one reference bl ood
crease or decrease in accurate nmass intensity;
t decrease in accurate nmass intensity to determ ne
wher ei n

i sing:

whet her the therapy is inproving the health

t he

hydr ogenh_and el ect ron od- "
sel ect ed Phreoin t h
202.
242.
272.
283.
300.
308.
320.
330.
354.
430.
481.
495.
517.
521.
534.
545.
565.
569.
582.
596.
615.
626.
630.
648.
670.
675.
688.
699.
721.
726.
735.
743.
748.
750.
755.
759.
768.
773.
777.
783.
786.
796.
804.
808.
814.
824.
827.
829.
831.
837.
851.

b o~
stateof T

e pati gn

accCu

te eSS iniensity i s measured,

in

Dal t ons

at

or -t

0454
2251
2357
2602

AR

4 Dgrghtss 1o

A A

LN0g

174.-

1 1NQ

Damghtméuﬂ Panehigs § )

a
194.

'49

A3iZ16. 04

GM1218C

§ﬂ%4 226,

1658Y.

224

1881%8%0,

A 476

232.

73071

51838 874,

Q. 24404

0835 2046

4799
ﬁmi?R 225
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852. 5725,
856. 6046,
861. 7174,
866. 7527,

852. 7198,
856. 6697,
861. 7808,
867. 7576,

852. 7242, 853.5854, 853.7252, 854.5887, 855.6013,
857.617,857. 6733, 858_6847, 859.6877, 861.5265,
862. 7228, 863.6874, 863. 7339, 864.738, 865.7482,
871.5528, 872.5556, 873.5684, 876.7223, 877.7271,

878. 7381, 879. 598, 879. 742, 880. 7528, 880. 7555, 881. 7568,

CLAIMS

1. A method for determining a patient’s prostate cancer health state or
change in prostate cancer health state, or for determining prostate cancer or

the risk of prostate cancer in  patient, the method comprising the steps of:

a) analyzing at least one blood sample from said patient by high

resolution mass spectrometry to obtain accurate mass intensity data;

b) comparing the accurate mass intensity data to corresponding data
obtained from one or more than one reference blood sample to identify an

increase or decrease in accurate mass intensity; and

¢) using said increase or decrease in accurate mass intensity to
determine said patient’s prostate cancer health state or change in prostate
cancer health state, or for determining prostate cancer or the risk of prostate

cancer in said patient,

wherein the accurate mass intensity is measured at or = 5 ppm ofa
hydrogen and electron adjusted accurate mass, or peutral accurate mass, in
Daltons, selected from the group consisting of: 174.1408, 188.1566,
194.0804, 202.0454, 205.8867, 216.0401, 218.0372, 226.0687, 228.1476,
232.9133, 2422251, 243.0719, 244.056, 247.9578, 252.2096, 258.2482,
268.2412, 272.2357, 273.874, 276.2096, 278.2256, 279.2287, 280.2414,
281.2448, 2832602, 283.9028, 292204, 296.2358, 298.2519, 299.2558,
300.2098, 300.2676, 3022256, 304.2394, 304241, 305.243, 305.2439,
306.257, 308.2715, 310.2154, 310.2884, 3122313, 312.304, 314.2464,
117.9626, 320.2358, 326.2262, 326.2476, 327.0326, 328.2628, 329.2426,
3292445, 330.2568, 331.8326, 339.9964, 340.2977, 341.8614, 342.2198,
351.8906, 354.1668, 368.3437, 369.3474, 371.353%, 382.2903, 392.294,
411.3186, 4303083, 4303818, 4313861, 432,3686, 452.2336, 472.3925,
473.3957, 4813171, 481.3172, 4823216, 484.3792, 492.4184, 494 4344,
495.3328, 495.4376, 496.336, 501.2848, 505.3227, 5063213, 507.3317,
500.3493, 517.3148, 518.3182, 518.4345, 519332, 519.3328, 520.4502,
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881. 7609, 882.7673, 882.7717, 883.7715, 884.7817, 884.7873, 885. 7867,
885. 7919, 886.5582, 886.8027, 887.5625, 887.8022, 893.774, 894.7273,
894. 7813, 895. 5578, 895. 559, 895. 7335, 895. 7873, 896. 745, 897.573,

897. 75, 898. 7605, 899. 5871, 899. 7663, 900. 5897, 902. 737, 903. 7407, 904. 7535,
905. 7573, 906. 769, 907. 7735, 908. 708, 9083842, 908. 7843,

521.348, 521.4526, 522464, 523.364, 523.4678, 524.4725, 529.3167,
531.3123, 534.4645, 538.501, 541.3148, 541.3422, 541.3433, 542.3433,
5423461, 545.346, 5484817, 549.4848, 552.3825, 552.4048, 5553101,
565.3393, 565.3394, 566.3433, 566.3434, 567.3546, 567.3548, 568.3573,
568.3574, 569.3687, 569.3691, 570.3726, 570.4653, 570.4915, 579.5322,
5805345, 582.2469, 583.2504, 587.3228, 589.3401, 589.3404, 590.343,
590.4597, 596.4794, 599.4932, 601.5077, 604.3441, 605.5469, 609.3242,
612.5004, 615.4797, 622.4973, 623.4918, 623.5003, 624.5134, 625.5078,
625.5163, 626,5109, 626.5285, 627.5204, 627.5306, 628.5236, 628.5426,
629.5453, 630.5582, 632.5752, 635.5246, 6414915, 646.5709, 647.574,
647.6063, 648.5865, 649.5056, 649,5898, 655.5509, 660.5005, 660.6082,
663.4864, 670.5688, 670.5711, 671.5723, 672.5865, 673.5893, 673.6185,
673.6224, 675.6359, 675.6375, 676.6393, 680.5625, 684.5487, 683.5543,
686.5126, 688.5294, 690.4849, 690.547, 692.5571, 693.611, 695.647,
696.5856, 696.651, 699.5205, 702.5675, 705.6083, 707.6256, 708.6308,
7104923, 716.4982, 721.6388, 722.6423, 723.5194, 723.5198, 724.5247,
7245496, 725.5375, 726.5456, 727.5565, 728.562, 729.5724, 731.4913,
732.4938, 733.6425, 735.6555, 736.2234, 736.6584, 737.5354, 738.5449,
7415307, 742.5354, 743.5469, 744.4942, 7454972, 746556, 747.5201,
747.5234, 748.5279, 748.5722, 749.5346, 749.5354, 749.5364, 749.5402,
749.5763, 750.5403, 750.5434, 751.551, 751.5529, 751.5548, 752.5565,
752.5578, 753.5674, 755.4866, 756.4905, 757.5017, 757.5618, 758.5089,
758.5654, 759.516, 759.578, 760.5223, 760.5816, 7615269, 765.5665,
766.5701, 767.5821, 768.4944, 768.5507, 769.4957, 770.5109, 771.5809,
772.5269, 772.5856, 773.5337, 774.5404, 775553, 775.5533, 776.5563,
776.6057, 776.6069, 777.5679, 779.5438, 779.5831, 780.5474, 781.5612,
782.5087, 782.5649, 783.5141, 783.578, 783.6349, 784.5235, 784.5813,
785.5295, 785.5936, 786.5404, 786.5967, 787.5447, 793.5387, 794.5126,
794.5424, 795.5555, 796.5292, 798.6776, 803.5436, 803.5685, 804.547,
804.5717, 804.7208, 804.7219, 805.5606, §05.5834, 805.7267, 306.5643,
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909. 7153, 909. 7892, 910. 7248, 910.7979, 911.7326, 912.7412, 913. 7502,

914. 7577, 915.7673, 916.774, 917.7836, 918.7901, 919. 7981, 920. 747,

920. 8054, 921. 753, 921. 8145, 922. 7656, 922. 8229, 923. 5884, 923. 7675, 924. 7826,
926. 7371, 928.7519, 930.7673, 931.7691, 931.793, 932.7819, 934.7235,

935. 7299, 936. 7387, 937.7457, 938. 7553, 939. 7616.

806.5863, 807.5761, 808.5795, 809.5937, £10.5401, 810.597, 811.5733,
8125767, 813.5888, 214.592, 816.5591, 816.7297, 817.5376, 819.5553,
821.5718, 822.5751, 824.689, 825.5545, 825.5548, 826.5579, 826.7053,
827.5439, 827.5698, 827.5699, 827.7084, 828.5734, 828.5741, 828.7206,
829.5597, 829.5857, 829.7239, 829.7244, 830.5887, 830.6537, 830.7359,
831.575, 831.5999, 831.6002, 831.7409, 832.5765, 832.6028, 832.6039,
835.6996, 836.7063, 837.5884, 837.7182, 8387227, 839.7321, 847.5955,
850.703, 851.5689, 851.7111, 852.5725, B852.7198, 852.7242, 853.5854,
853.7252, 854.5887, 855.6013, 856.6046, B56.6697, 857.617, 857.6733,
§58.6847, 859.6877, 861.5265, 8617174, 861.7308, 862.7228, 863.6874,
863.7339, 864.738, 865.7482, 866.7527, 867.7576, 871.5528, 872.5536,
873.5684, 876.7223, 877.7271, 8$78.7381, 879.598, 879.742, 880.7528,
880.7555, 881.7568, 881.7609, 882.7673, 882.7717, 883.7715, 884.7817,
884.7873, 885.7867, 885.7919, 836.5582, 886.8027, 887.5625, 887.8022,
893.774, 894.7273, 8£94.7813, £95.5578, 895.559, 895.7335, 895.7873,
896.745, 897.573, §97.75, 898.7605, 899.5871, 899.7663, 900.5897,
902.737, 903.7407, 904.7535, 905.7573, 906.769, 907.7735, 908.708,
008.7842, 908.7843, 909.7153, 909.7892, 910.7248, 910.7979, 911.7326,
912.7412, 913.7502, 914.7577, 915.7673, 916.774, 917.7836, 918.7901,
919.7981, 920.747, 920.8054, 921.753, 921.8145, 922.7656, 922.8229,
923.5884, 923.7675, 924.7826, 926.7371, 928.7519, 930.7673, 931.7691,
931.793, 932.7819, 934.7235, 935.7299, 936.7387, 937.7457, 938.7553,
939.7616, 940.7709, 941.7779, 942.7876, 943.7931, 944.8033, 945.8085,
046.8187, 950.7385, 952.7568, 952.7759, 954.7905, 962.7616, 964.7764,
065.7839, 966.7933, 967.7981, 968.3072, 997.3968, 1016.929, 1017.934,
1018.943, 1019.95, 1040.934, 1176.777, 1225.093, 1226.098, 1227.107,
1228113, 1229.118, 1251.115, 1253.129, 1373.744, and combinations
thereof.

2. A method for evaluating the efficacy of a therapy for treating prostate

cancer in a patient, comprising:
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940. 7709, 941.7779, 942.7876, 943.7931, 944.8033, 945.8085, 946.8187
950. 7385, 952. 7568, 952. 7759, 954.7905, 962.7616, 964. 7764, 965.7839,
966. 7933, 967.7981, 968.8072, 997.3968, 1016.929, 1017.934, 1018.943’
1019. 95, 1040.934, 1176.777, 1225.093, 1226.098, 1227.107, 1228.113 ’
1229. 118, 1251.115, 1253.129, 1373.744, and conbi nati ons t hereof. ’

a) analyzing a blood sample from said patient by high resolution mass
spectrometry to obtain accurate mass intensity data;

b) comparing said accurate mass intensity data to corresponding data
obtained from one or more than one reference blood sample to identify an

increase or decrease in accurate mass intensity; and

¢) using said increase or decrease in accurate mass intensity to

determine whether the therapy is improving the bealth state of the patient,

wherein the accurate mass intensity is measured, in Daltons, at or + 5 ppm of
a hydrogen and electron adjusted accurate mass, or neutral accurate mass,
selected from the group consisting of: 174.1408, 188.1566, 194.0804,
202.0454, 205.8867, 216.0401, 218.0372, 226.0687, 228.1476, 232.9133,
2422251, 243.0719, 244.056, 247.9578, 252.2096, 258.2482, 268.2412,
2722357, 273.874, 2762096, 278.2256, 279.2287, 280.2414, 281.2448,
283.2602, 283.9028, 292.204, 296.2358, 298.2519, 299.2558, 300.2098,
3002676, 302.2256, 3042394, 304.241, 305.243, 305.2439, 306257,
3082715, 3102154, 310.2884, 3122313, 312304, 314.2464, 317.9626,
320.2358, 326.2262, 3262476, 327.0326, 328.2628, 329.2426, 329.2445,
3302568, 331.8326, 339.9964, 340.2977, 341.8614, 342.2198, 351.8906,
354.1668, 368.3437, 369.3474, 371.3538, 3822903, 392294, 4]11.3186,
4303083, 430.3818, 431.3861, 432.3686, 452.2536, 472.3925, 473.3957,
481.3171, 481.3172, 482.3216, 484.3792, 492.4184, 494.4344, 495.3328,
495.4376, 496.336, $01.2848, 505.3227, 506.3213, 507.3317, 509.3493,
517.3148, 5183182, 518.4345, 519.332, 519.3328, 520.4502, 521.348,
521.4526, 522.464, 523.364, 523.4678, 524.4725, 529.3167, 531.3123,
534.4645, 538.501, 541.3148, 541.3422, 541.3433, 5423453, 542.3461,
545346, 548.4817, 549.4848, 552.3825, 552.4048, 3553101, 565.3393,
565.3394, 566.3433, 566.3434, 567.3546, 567.3548, 568.3573, 568.3574,
569.3687, 569.3691, 570.3726, 570.4653, 570.4915, 579.5322, 580.5343,
5822469, 583.2504, 587.3228, 589.3401, 589.3404, 590.343, 590.4397,
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3. The method of claim1l or 2, wherein the accurate nmass intensities
represent ionized netabolites. 4. The nethod of any one of clainms Ito 3,

further conprising anal yzing at | east one bl ood sanple fromsaid
patient by mass spectronetry to obtain accurate nmass intensity data for one
or nore than one internal control netabolite; and calculating a ratio

for each of the accurate nmass intensities obtained in step (a) to the
accurate mass intensities obtained for the one or nore than one internal
control netabolite; wherein the conparing step (b) conprises conparing
each ratio to One or nore correspondi ng rati os obtained for_one or nore
than one ref er eSR6et784,0809.4932p6@.5057, $okS54tdt KBUSHPH, 4RSI e 648-580%ains 1 to 4,

wherein a decr e€]§§4ﬁ?‘6gﬁrﬁggﬁﬁ§b:ﬁﬁ £0031 Y45 4| %Q;]S@'fgl Q;gs 5m3t he

conparing step bne o wherein the
accurate mass i 669199} §26.3286p 62520, 427 5)306 52%§2ﬁ50f62&54%5d168§éﬁ53and el ectron

adj usted accura S r e d t he grou

consi sting of: é%eo iggg’ §%§%753 ;&é%ﬂ,@f 4@§ ’5%%38%8%7%526%6%%0 e? P

gggﬁgiol) 1)5624%%885}65 6%%@656@5@8) 85 5.4800, $87.5005, )6665:&@1;4&6314%"6?;1342]:2, k)7
er eof . :

A net hod for deﬁ'@'ﬁﬁsﬁa Bo%ﬂﬁa??]eﬂﬁ 2?8%‘% t%é:"gg%cg@ ﬁatdnﬁ'%?z e or change

|rn Ergfsta’;g fg{lg—p_i%jgggfﬁﬁggats? Gseljr:]at fmosﬁﬁgﬂ%mmgﬁﬁﬁma&%ﬁmcer or ]'Ehe

is s [ i steps o

a) anal ygl ng at 3% &9@454%269%%I@2f§8}n égfgl ggéﬁ@ n@‘{'ég?al n P

quanti fying dat god o) %09 5265, nmz%tmammmmonmm IR N0 49D, b)

conparing the quantifyi a for said _one ar r; %ﬂabol ite

mar ker to corregtﬁ?‘#ﬂiﬂn@lﬂ@is& 853543”3@(?23519%#8331198«07r2é ?‘IH ?ﬁgr‘fgs ef erence

bl ood sanpl e t°7k§'§3"r%' f7¥6§4§!3€0f29%§ﬁse' gidre, ey e12401738ab1h, 0824988, m0r € t han

one netabolite insad sai d decrease hi

the | evel of sai7aB.6Hs, G85.68%e ﬁ&aﬁ%ﬂéﬁﬁéﬂf’ab”éﬂif‘%j rﬂé”ﬁl@éggﬂ Al at | east
bl d | heal t h
o e S B o o

state or change or for 'deternning
prostate cancer 7985279 78.5K20f74p.5846, d148.58 5 CEAO. B, SIS APt TAIRT63,

Vsophosphol | pi doCEEe Bl F o i oo UE Soriar et fhg oo, . 4576, of mor e
| ysophosphat i dyl7shebidnerss.a8665 opsba90s) ax7dpl Bt Tﬁérﬁéﬂ&nﬁﬂeﬁ)t}? 758.5654,
| Y0eoh: ngosy| pASSATR JoCHe | ReSB.) TegRiEe RRFSERY SletseRs ] resror,
| ysophosphat i dyl7gnegiit o;lﬁa,a,gmdmﬂlsao‘elmmtl VHX5108, V'Ialc’iB@B,sT(Z:WﬁQ) 8. A
Cancer in a pat Tahse oS B Al 795 ST ARG TRt et oAb e ate
sanpl e from sai dr7pgbéec 7715679 175338 UPTHISBY, TRY.Z43Y,278105612n 852508 Dr e t han
one metabolite r;%ﬁl'(sgig 783.5141, 783.578, 783.6349, 784.5235, 784.5813, 785.5295,

785.5936, 786.5404, 786.5967, 787.5447, 793.5387, 794.5126, 794.5424,

795.5555. 796.5292, 798.6776, $03.5436, 803.5685, 804.547, 804.5717,

804.7208, §04.7219, 805.5606, 805.5834, 805.7267, 806.5643, 806.5863,

807.5761, 808.5795, £09.5937, 810.5401, 810.597, 811.5733, 812.5767,

813.5888, 814.592, 816.5591, 816.7297, 817.5376, 819.5553, 821.5718,

8225751, 824.689, 825.5545, 8255548, 826.5579, 826.7053, 827.3439,

8275698, 827.5699, 827.7084, 828.5734, 828.5741, 828.7206, 829.5597,

£29.5857. 820.7239, $29.7244, 830.5887, 830.6537, 830.7359, 831.575,

831.5999, 831.6002, 831.7409, 832.5765, 832.6028, 832.6039, 835.6996,
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b) conparing the quantifying data for said one or nore than one netabolite
mar ker to correspondi ng data obtained for one or nore than one reference
bl ood sanple to identify a decrease in the |level of said one or nore than
one netabolite marker in said sanple; and c) using said decrease in
the | evel of said one or nore than one netabolite marker in said at |east
one bl ood sanple to determ ne whether the therapy is inproving the health
state of the patient, wherein the one or nore than one netabolite

mar ker conprises one or nore Iysophospholipid selected fromthe group of
consi sting of: |ysophosphati dyl chol i nes, ophosphat i dyl et hanol am nes,

| ysophosphat i dyBlﬁ mawﬁ)bsmn@am%smwg% ﬁ%s gt ﬁ%i%ér iBAR203,

| ysosphi ngosyl phes r lyi y p I
| ysophosphat i dylti nj(?selg’[ g#ﬁ”ﬂ% gﬁ?gsel%g?bg%f ?ggylﬁhndg fsggg%‘r)sg? Ing?:zs) 9. The

met hod of cl ai nB#. iﬂE?BES&xﬁ(Hr?;el&ﬁG.éﬂth’fp 85p.668Tp8I7EY. FAALYBL rB§8H6B47,bl ood

sanple by |iqui p S . The et hod

of claim?7 or 895%? ﬁf)ﬁ@ %{ﬂ@g Sgngqﬁ 3&55%%9% u ’r%geﬁg'ﬁ%%”and step a)

conpri ses anal y2e41Tp8t r%snusmds&saﬁm eS€n7506r 8T1.5528] SFR.5806, R73I5084i d

chr omat ogr aphy i,n L.on a e tr . The

nmet hod accordi ng'p‘?ézgﬂﬁq?yﬁgﬂoféigaﬁigfm@gfw 7?‘g’r ?h‘é}? n%Pl?g%

gngl nyl ng at | e@stmnatesbi 7619, SQIIFJSB fSBQWB@I%BHatﬂ eash. 78 D7, CHBUTRNI quantl fying
ata for one or nore than_one internal con

obtaining a rat#&-1& S8R5 ﬁsﬁé5$?e\,§ﬁ65303 g%ﬁ mat% 83"6%6%?”3%99 ftn one
metabol ite markegs, mztwwwe' 863X598,1895.559, 3%@395689573@%95*1&51 one
internal control netabolit wherein the conpari n@g_]tg(‘{l)]g conpri ses

0 F0Zi7A

conparing each 33’(5'&t§97@7§e 898. 74 Wfﬁsébp@ﬂﬁ"'@@ r 226 d for the
one or nore tha 902! Yo 7S Cod¥. B8, 3)@@%99 90717?/35Tb631mh§t}%7@ﬁzany one of

clains 7 to erein said one or nore than one reference bl ood sanple is

a plurality of | 983 784es 9@%?195351@99FS%%@H@*&;INF)HG?QM?ide?l?’gﬁ V3442 nore than
one basel1ne bl oy aBm 8197 %1@%7#9{@%7'169@%3@@1@@3@? srjoper date; or

a conbi nation there od of any one of to 11,
wherein said IyQ%ﬁ@Spﬁ‘ﬁﬂl&OM d92n7%, I%d@ﬁﬁmsﬁ%’t’ﬁﬁyl%ﬁ@ﬂ%e@3 5ﬁ34 The net hod

N N0 ot ny - |y QbR BT Rh of BT oo R 1o SEORERE AP AN, IRITE, wnerei n

t he one or nore98hag190984.REL5AB05 7299, i BS6TAST, LTFAP LB BRPIR) 93 76least one

285, 255, 250, DT OReeT 15, A Tats. TSRl B AP L 110 7pe

b) at |east one9okEyids, OSAMSAE, i95D.708Y, €503, reqzl\zﬁw P 64,e965CT886, from 518,

459, 415, 359, 281, 2 or r 6HA9NO7P+;
c) at |east one%ﬁféﬂm tﬁ’p}ﬁgﬁ%.?&ﬁ 39@9???336'? m[quﬁ;? L@gggg’e@ét from 520,
502, 461, 445, 38i0,9%21040984, 11766:77,13425.093, 8626098, nB22a07,at228dnaul a
26l | 51NO7r;

1229.118, 1251.115, 1253.129, 1373.744, and combinations thereof.

3. The method of claim 1 or 2, wherein the accurate mass intensities
represent ionized metabolites.
4. The method of any one of claims 1 to 3, further comprising

analyzing at least one blood sample from said patient by mass
spectrometry to obtain accurate mass intensity data for one or more than one

internal control metabolite; and

-T78 -



d) at least one M5/MS transition detected in [1vl+11lr node sel ected from
522, 504, 478, 357, 258, 221, 184, 124, 104 or 86 for nolecular fornula
C261153N07r; e) at least one MS/MS transition detected in [M1-1f node
selected from 524, 506, 496, 478, 331, 313, 258, 285, 184, 166, 124, 104 or
86 for nolecular formula C261-155N07P+; f) at |east one MS/MS transition
detected in [ MtHr node sel ected from 542, 483, 284, 225, 184, 104, or 86
for nolecular fornmula C28H49NO/r; or g) at |east one MS/MS transition
detected in [ MtHr node sel ected from 546, 528, 514, 487, 104, or 86 for

nol ecul ar fornula C2,31- 153NO7P+. 16. The nmet hod of claim 14, wherein the

one or nore than Onecﬂaﬂalﬁ@aiﬁtﬁ) ﬁoﬁea?ahafmetaﬁruiraleﬂaiayntmjs)ueabbthmadﬁn one MS/ MBS
transition detected in [MH node sel ect%g fr 540 480 5, 242, 224,
168, 153 or 79 PP WE@&F‘%{W“FW‘S tgineg s 1o °5Pi°ree e NS/ MBS

transition deteGiegal dnkdimidatar@de sel ected from 564 504, 454, 279, 242,
224, 168, 153, or 79 for nolecular formula C271121\ 10911 m at |east one

M5/ MB transition det ghbemh he chidndr 15tqfrpjfj" &0 mt&ﬁpﬁ:ﬁrﬁgmaﬁﬁﬁamﬁ% 281,
242, 224, 168, 153, or 79 for %I enz:gul ar o

ormul a CrH5 ‘5%9% n) at
| east one |v5/wsomah@pwsﬁemm@aﬁr@aﬁth*('md@f%&ém@a ¢ Fﬁﬂ?ﬁses 508,
283, 242, 224, F’l or 79 for nolecular fornula C H55NOOP 17. The
met hod of any one of clains 7 to 11, wherein the one or nore than one

nmetabolite is characterized by the structure a) c¢151-13PTh
N 0-0 cui-isy 3 The method Of any one of claims 1 to 4, wherein a decrEas in

accurate mass intensity is identified in the comparing step (b).

6. The method of any one of claims 1 to 5, wherein the accurate mass
intensity is measured at or = 5 ppm of a hydrogen and clectron adjusted
accurate mass, or neutral accurate mass selected from the group consisting of:
a) 495.3328, b) 517.3148, ¢} 519.3328, d) 521.3480, €) 523.3640, {)
541.3148, g) 545.3460, h) 481.3171, 1) 531.3123, j) 541.3422, k) 555.3101, 1)
565.3394, m) 567.3546, n) 569.3687 and combinations thereof,

7. A method for determining a patient’s prostate cancer health state or
change in prostate cancer health state, or for determining prostate cancer or
the risk of prostate cancer in a patient, the method comprising the steps of:

a) analyzing at least one blood sample from said patient to obtain
quantifying data for one or more than one metabolite marker;

b) comparing the quantifying data for said one or more than one
metabolite marker to corresponding data obtained for one or more than one
reference blood sample to identify a decrease in the level of said one or more

thant one metabolite marker in said sample; and

¢) using said decrease in the level of said one or more than one
metabolite marker in said at least one blood sample for determining said
patient’s prostate cancer health state or change in prostate cancet health state,
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b) H PTh_ 1 No - c¢) -0 18. The nethod of any one of clains Ito 17,
wherein the accurate nmass intensity data or quantifying data is obtained
using a Fourier transformion cyclotron resonance, tinme of flight,
orbitrap, quadrupole or triple quadrupole mass spectroneter. 19. The

met hod of claim 18, wherein the mass spectroneter is equipped wth a
chromat ographi c system 20. The nethod of claim 19, wherein the

chromat ographi ¢ systemis a liquid or gas chromatographic system 21. The
met hod of any one of clainms Ito 20, wherein the blood sanple is a whole

bl ood sanple, a blood serumsanple, or a plasm sanple. 22. The nethod of
any one of cl ai ¢fBfoi deRmArhing\Wo£t@e Ncafcek iof Uhal fikk @fliptosend tager dinsdid per f or med
on the sanpl es whereby non-pol ar nmetabolites are dissolved in an organic
sol vent and pol B#€¥fet abol i tes are dissolved in an aqueous solvent. 23. The
met hod of claim 22, wherein the extracted sagales re anal yzed by positive

or negative el ect r oSHIREIN ths QPS8 Mers thagoae metagoldy IR W5 Spher i ¢

pressure chem Calyel ORkFRbigABLipi@ sRlebie@Difiad | ke t RN Ofcondding Thef: met hod of
any one of clainms 1 to 6, wherein said one or nore than onglﬁrﬁgf erence bl ood

sanple is a pl ulyeaphpsphatidyishalinesslysnphasphalifylcihanolages dysophay Yals; one or
more than one b@iﬁ'@‘h‘#’[&a‘aﬁﬂ%g‘ef’q@gﬁoﬁﬁ%ﬂmﬁﬁj&% rlgggsf_,}lt]ﬁgdgﬂ '%?ﬁorﬂt an earlier

date; or a conbinatfon thereo imet hod of claim 8., wherein at

| east one of t hehobines. dysophwsphatifidelyenrels, lysenhespheandylinesifolsamms Blaiglti ned in
step (b) is a pre- r I ne bl ood sanple obtained fromthe patient
IR BPRR

at an earlier ‘hod of any one of clains 1 to 6, wherein the

accurate mass intensity is nmeasured at or 1 ppm of the hé‘(ljrogen and
el ectron adj ust®d ackmethod foreayeluating theeffieasy ofa theray doriEealing prostate

cancer in a patient, comprising:

a) analyzing at least one blood sample from said patient to obtain

quantifying data for one or more than one metabolite marker;

b) comparing the quantifying data for said one or more than one
metabolite marker to corresponding data obtained for one or more than one
reference blood sample to identify a decrease in the level of said one or more

than one metabolite marker in said sample; and

¢) using said decrease in the level of said one or more than one
metabolite marker in said at least one blood sample to determine whether the

therapy is improving the health state of the patient,

wherein the one or more than one metabolite marker comprises one or
more lysophospholipid selected from the group of consisting of:
lysophosphatidylchelines, lysophosphatidylethanolamines, lysophosphatidyl-
dimethylethanolamines, lysophosphatidylserines, lysosphingosylphosphoryl-
cholines, lysophosphatidylglycerols, lysophosphatidylinositols, and platelet
activating factors (PAFs).

9. The method of claim 7 or 8, wherein step a) comprises analyzing the

blood sample by liquid chromatography mass spectrometry (LC-MS).
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10.  The method of claim 7 or 8, wherein the method is a high-throughput
method and step a) comprises analyzing the blood sample by direct injection
or liquid chromatography and linear ion trap tandem mass spectrometry.

11. The method according to any one of claims 7 to 10, further

comprising:

analyzing at least one blood sample from said patient to obtain
quantifying data for one or more than one internal control metabolite; and

obtaining a ratio for each of the levels of said one or more than one
metabolite marker to the level obtained for the one or more than one internal
control metabolite;

wherein the comparing step (b) comprises comparing each ratio to
one or more corresponding ratios obtained for the one or more than one

reference blood sample.

12.  The method of any one of ¢laims 7 to 11, wherein said one or more
than one reference blood sample is a plurality of samples obtained from
control individuals; one or more than one baseline blood sample obtained

from the patient at an earlier date; or a combination thereof.

13. The method of any one of claims 7 to 11, wherein said
lysophospholipids are lysophosphatidylcholines.

14, The mecthod of any one of claims 7 to 11, wherein said
lysophospholipids are N.N-dimethyl-lysophosphoethanolamines.

15.  The method of claim 13, wherein the one or more than one metabolite
is characterized by

a) at least one MS/MS transition detected in [M+H]" mode selected
from 496, 478, 419, 313, 283, 258, 239, 184, 166, 104, or 86 for
molecular formula Ca4Hs;NO7P™;
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b) at least one MS/MS transition detected in [M+H]" mode selected
from 518, 459, 415, 359, 341, 281, 221, 104, or 86 for molecular
formula CZBH49NO1P+;

c) at least one MS/MS transition detected in [M+H]" mode selected
from 520, 502, 461, 445, 281, 221, 184, 166, 124, or 86 for molecular
formula CogHsNO7P™;

d) at least one MS/MS transition detected in [M+H]" mode selected
from 522, 504, 478, 357, 258, 221, 184, 124, 104 or 86 for molecular
formula C26H53N07P+;

¢) at least one MS/MS transition detected in [M+H]" mode selected
from 524, 506, 496, 478, 331, 313, 258, 285, 184, 166, 124, 104 or 86
for molecular formula CagHssNO7E™;

f) at least one MS/MS transition detected in [M+H]" mode selected
from 542, 483, 284, 225, 184, 104, or 86 for molecular formula
CasHasNOSPT; or

g) at least ane MS/MS transition detected in [M+H]" mode selected
from 546, 528, 514, 487, 104, or 86 for molecular formula
CsHaNOSP™.

16.  The method of claim 14, wherein the one or more than one metabolite
is characterized by:
i) at least one MS/MS transition detected in [M-HJ mode selected
from 540, 480, 255, 242, 224, 168, 153 or 79 for molecular formula
CasHa NOoP;

1) at least one MS/MS ftransition detected in [M-HJ mode selected
from 564, 504, 454, 279, 242, 224, 168, 153, or 79 for molecular
formula Cy7HsiNOoP™;
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m) at least one MS/MS transition detected in [M-H]" mode selected
from 566, 506, 281, 242, 224, 168, 153, or 79 for molecular formula
CaHssNOoP; or

n) at least one MS/MS transition detected in [M-H]" mode selected
from 568, 508, 283, 242, 224, 168, 153 or 79 for molecular formula
C27H55N09P_.

17.  The method of any one of claims 7 to 11, wherein the one or more
than one metabolite is characterized by the structure

cﬁHmYo\/?i,m P'\_,\_

c,,HmYo\ﬂ,oT{’"\_ |~<—
b) o o ©

C17H31Y°\./?\/ o —\_ -
H
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a 0
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CWHHTD\LQ‘PS_\_ 4
0 o @

w_
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CTQHMYDLT:S_\_
0 o ©
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18.  The method of any one of claims 1 to 17, wherein the accurate mass
intensity data or quantifying data is obtained using a Fourier transform ion
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cyclotron resonance, time of flight, orbitrap, quadrupole or triple quadrupole

mass spectrometer.

19.  The method of claim 18, wherein the mass spectrometer is equipped

with a chromatographic system.

20.  The method of claim 19, wherein the chromatographic system is a

liquid or gas chromatographic system.

21.  The method of any one of claims 1 to 20, wherein the blood sample is

a whole blood sample, a blood serumn sample, or a plasma sample.

22.  The method of any one of claims 1 to 21, wherein a liquid/liquid
extraction is performed on the samples whereby non-polar metabolites are
dissolved in an organic solvent and polar metabolites are dissolved in an

agueous solvent.

23, The method of claim 22, wherein the extracted samples are analyzed
by positive or negative clectrospray ionization, positive or negative

atmospheric pressure chemical ionization, or a combination thereof.

24.  The method of any one of claims 1 fo 6, wherein said one or more
than one reference blood sample is a plurality of samples abtained from
control individuals; one or more than one baseline blood sample obtained

from the patient at an earlier date; or a combination thereof.

95  The method of claim 2 or 8, wherein at least one of the one or more
than one reference blood sample defined in step (b) is a pre-therapy baseline
blood sample obtained from the patient at an earlier date.

26.  The method of any one of claims 1 to 6, wherein the accurate mass
intensity is measured at or = 1 ppm of the hydrogen and electron adjusted

accurate mass, or neutral accurate mass.
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