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METHODS FOR THE DI AGNOSI S OF DEMENTI A AND OTHER
NEURCLOQ CAL DI SORDERS FI ELD OF | NVENTI ON [ 0001] The
wonesaseop nvention relates to small nol ecul es ®8CT/CH2006/000715

nmetabolites that are found to have significantly
di fferent abundances between clinically diagnosed
denmentia or other neurol ogilcal disorders, and nor nal
patients. The present invention also relates to
nmet hods for diagnosi ng denentia and ot her neurol ogi ca
di sorders. BACKGROUND OF THE | NVENTI ON 10002] The nost
severe consequence of the aging brain is denentia,
Ybbehity €otdheshd mébBod A8R0SEtEeRP oDt Béh SbE Cal user
Venual— of  VeEntal D sorders, 4tn edrtion (DSMTV) as
[0003] "the devalidhnide sFeqnnittvpltokedgnitive deficits
that included nenory inpairnent and at | east one of
the followi ng cognitive disturbances: aphasi a,

Field affr atiea,inagnediom or a disturbance in executive
functions. _The cggnitiVe I npai r gent _nu

. st b .
The ingenGione HAlR &R o 3 oMeERRE ARPafr ﬂﬁﬁ%cﬁn%o authenticate a
user, S UPAld 0Ndbe 88 88CHAlsdHG I NG fNEeBUBEA " BRACSRNFacili-
a decline froma previodusly higher |evel of
tate thgnaweinggiergnt [of] HeoTNalTRE Jihederddentditde@s.y peopl e
is increasing rapidly within our society and as a
consequence, denmentia is growing into a nmajor health
Prior pruiblagd barki@dind ke Chradimren$tivdy of Heal t h and

Agi ng_had_estijmt.ed 25% of t opul ation over the e
There GtQOsHRarST  GEMiGE TNt MECRTHE S e tet foatllg user
to a EbEtBHNMDhich pRP! Bel iavi vg: Vit d@gseéina Wd | tslodbl@mputer .

and triple in Canada by 201 1 and 2031, respectively .
netwonky] of (05 mMeMRCke| HREQrMahhPResSYaEFBn Bhedadsnoifs agdhenti-

. : . . . ) ,
cation ST I RDSLERISETIEl 98 (8 g TR g, jeo open
door, foonilogénpor alcdedre dementwebddifitide, &agcukarelss gco a web

mul ti -infarct denmenti pr oxi c event (e.g. cardiac
page GFr E0F) LECRIRYICE (FEUBTo { 6800 datom 3 reRSte Tomputer
systenpUgi l i stica [boxer's denentia]), or exposure to an
infectious (e.g. Creutzfeldt-Jakob D sease) or toxic
agent (e.g. alcohol-induced denentia) [3]. [0006] AD

' n i : b ;
Theret O oo neit 1S POAD) O p an T P CATHE "Hleo desig
nated daéf er erstaral IDli dgnesinbiofattics twies ohed@emmwicard somos PIN-

st rai ght f orwar and i.s typicall ased on excl usion
code. chEGeiapuiPERrtints Hupenaiiatiam, O gt clem Sxegess to a
computéd URSWRIT MRASt eshi@ Hpheeml Nenefwdhkagtn1BiR in a secure

deficiency, anem a, infection, venereal disease or
system Wg ogenerabldethenyreposBrbsd elpedyons of drhe hfact that the
y . ari_oys; peur Qi e e
user {EMEI ST RS el Ll MO 8 Jdndtng PEEPLAY paBYoras.
Additicenyllterpazssvdnd®gaaphyfseansadio tedagad nesi highéy valuable

synptons. may be due to the ,res%pce of a tunor, ,
Secreti% e’%wr%eeffow%se arl¥fenfayaplaodes) @l frayget for social
enginedSBIY | 2 SYEPS OMB keAHISh By eXPhaldedsBy ML and corre-

disorder, a diagnosis of AD,~ DLB or FTLD is nade
spondigys [ngsiswein@sh aged sdioleie ¥l ismagathesy fpyt Gind rfe prties.

frequency of falls, rapid onset, presence of visual or

audi tory hallucinations, etc). It is not until a
A typhisl opstholodgi edhpeved ust/ceemef ade MMtwdthalir b8gvices would

autopsy js perfornmed that a definitive diagnosis_can *
have ?Ra%é%%?h%ﬂ ?@d7P§nﬂgﬁr&Mﬁ&nﬁQmpﬁﬁﬁkﬂsonP%ﬁ%WordS and PIN-

prgwval : [ t of .8
codes P T (e e PRARL Y Be ' PRe®PRarbeanare sepgets oo

neur opat hol ogi cal criteria for AD were either

non-denented or were incorrectly diagnosed with VabD.

As well, 35% of those individuals diagnosed with AD

based on clinical features were incorrectly diagnosed

as the neuropathol ogi cal eval uation did not support

o, o s " o e o s
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non- AD denentias. [0012] It is commopnly accepted that
by the tinme any synptomis evident in any of the
wdeowrnrsa@s described, irreversible neuronal | oBETICaR006/000715
occurred [14]. MI is characterized by a prom nent
i mpairment in nmenory with normal cognitive functions
[15]. MCl is considered a #ransitional stage between
normal agi ng and several types of denentia since a
it is bappPesBaORY Widwt off | pedyydyakathehhibBtiene slyattems. It is
di agnosed with AD, DLB, or FTLD and all individuals
a Wellvﬁitlﬁwﬂulfﬁﬁ?tde@é’ttome"@%n@ﬁtllié hppdieegHrbi thﬁnltd'ty creden-
tials Qg gthgbi%n@e@ﬁiﬁﬁ 9&% éocygbsélghtfhgglglm-ﬂ'l%r Spd Sswords
need to objective di ?erentlate the types "of
or 81m@émerttmhe$ r Gm mr@n@nmaepaSBW@frdﬁabllylcwlaY methegks can
ific urat and ff-ICI ear
break FHSk‘e afqgteaqpeﬁfe@%?%‘ﬁoh e(fefcgtet(? f"tugcr &n |§F£8| %nosf}s/ Fpgment
the aufBEBBEbatpbhOkdRrddlopSyerdOfid] dAsbi Dratkepathdtre or ac-

coul d detect neuropat hol ogi cal chagggs grlor to
tive tekpRBcdICagPifpt P Wolit P het BFe eHEPRBURNaPGEs £Ode genera-

tors, GPISEOSUS Vas fsachad | ndd99 [hél aankoiwgat owouhdlbethese

ors expected in ajblonarker |%%AD : Detgctlggfundanenta

physicikaande vifrtvedr dphrrtat@gyczed@bg@bet m@keénéufuewrtq/t opasier
>80 % f or de ectln AD. 3. t

tor th&llért |?1‘§rt1ﬁ%h| ng Bt h%lrte enrreetnt ?ggb;&&%{ fya'rabl e@‘%/ £8E used any

more bB@aﬁQduasblre Gorbblﬁl RS ite akceSisnlee taliper fsenrs. restrict

| nexpensive [00 15] The_identification olt]?ét f&?' fic
their BpstHEREr §e|lr§ Qs GRVRBUPRSBELEXEr & cg yrally re-
duces Eh@cﬁu'stln@%%l dpberiemituas e and Lomd-he l’bﬁ?ﬂé Onany sys-

detect the preSence of AD pathology prior to the
tems offfinkf ddeatiioy oRnediemerdl fyitions dint difgwaEons aflee prob-

h
ren of, BRSSHREL TN YRRLTRYy MHEa0etbhE bl Lo B e
| NVENTI ON [ 001 6] The present invention relates to

smal | nol ecul es _or netabolites that are found to have
The PugpgRef PEafty PWUHEREAEHT 1o8u itarfc O WBtSRde 934 S % at | Vlrtual

portald'l@n@ﬁgdsgﬁgemﬂt% 0k cQLBET oW oLogi £abc & SQrder SShould be
and nornal patients. The present invention also
llmltedelt@t ezsutionbreddperspngi- agisl nghedemertica tan @Bk sr should
o] [ 17]..Th | ntjo
deflnep oV dejgaezﬁtl%hogggg eﬁ&é%? gf yalrneg %%‘géééggnio?e%%é% d QBelelc
accessmebahebllt e Imatker Hearl didiflel dndvwerldy mbmgnosgagiAdtions run

t AD _denent t t .
a1 ££erEhin PR NGRS Rt JOPS (RRFTAITY 1REA GRHoL SyStefis with

1ndepehﬁE59dLi(aeQﬁ1%@/e ﬁe&@{&éf@nESPepﬁ?Eﬁhﬁlf MBS o build-
nore than one“patient wth clinically diagnosed AD

ings agenenitties ee:ﬂq:)m@]acﬂl;zogu.agﬂ;og@@eﬁen (Algcess to computer sys-
ceme SHEILERFEACTRE! G0 CORLL! NECLIBBLEIRAL, oMUl acninis-

trativel WaldHeadf a@hpbpdat £Snd NFera dheghudesol thOIlamSSDut not

spectroneter_obtaining quantifying data for the
least mefgBYFit¥sileleating a database of said quantifying
data; conparing the identifying and quantifying data
fromthe sanple with corresponding data froma sanple
Since brmmmbem#efepeersaﬁpﬂerateénmdbnuu}ynmanagamﬂntthEM) and
ne met abo marker that differs betwe | e
SingleZRGoBaPl Ut lontls CHMBI 6 [TRHBIP A diorGre B ighion sys-
tems afRl ARIJdRBIRIABYdUR BEKSISufdén S&F %ﬁﬁP@l 18MytiPRentica-
metabolites listed in Tables 1-7, 10-13, and 18, or
tion Eamy tdenbiseat gAvithdreotormet ndidwrieiny ¥he tHein problem of
ri sing._sel_ec 980 f t
such £ REy s T OB ar P a o b aTR ek Gixms o
non-limting exanple, the t he high resolutlon mass
spectroneter is a Fourier Transformlon Cyclotron
Resonance Mass Spectroneter (FTMS). [0019] The present
i nvention al so provides novel conpounds selected from
the group conS|st|ng of the netabolltes Ilsted in

S -— oA~ ' A - T

o o o o
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respectively. [0023] The conpounds may further be
sel ected fromthe group consisting of netabolites M5
woaodvB3ewt h accurate masses of, or substanti aPCy/CH2006/000715

equi valent to those listed in Table 18. O these

conmpounds, the netabolites with accurate nmasses

measured in Daltons of, or3substantially equival ent

to, a) 701 .53591, b) 699.52026, c) 723.52026, d)
servicéd prarlfar ehavd b6 GdolhdiiatE 7t hdidSory) ahdd. HE286L each

and h) 775.55 156 be further characterlzed by L
other [BEMS YU rEFEES- s”H%%ﬁ if FPY RELer Y %tegu?gf%ts are.
_ ure f: i gu ) u f) figure

in efp LR RSO vRIER) SPrvs) chad breRRen ) )|
[ 0024] The conpounds as descri bed above may al so be

WO oz/é%#g,\@ggﬁ act %@I Zed@b{@ uI ar ﬁ%%lpaag) authentication

deviceCAIMNGAD, tﬁé %m&tida% HRBMWERE P g\blth the mobile
CA5H82NO7P, and h) CA5H78 reseM|vag BWor ,
phone (e &PFycPHr BRESCHIIYE uéiﬁlﬁzd%o‘”@—\‘z“ aracteristics

and tEHRGE C%@ﬁ%@.e%ﬁbﬁé@at@hgﬁﬁ’cﬁéso CeQ1€l WiBA the re-
CH2- O P(O) - O C2HA“NH2 CH2- O-P(O) - O C2H4- NH2 OH OH ¢)
queste@HBGHECH WP  ARZ Y562 EHBLTiERSCHaC] ol HE Ioe Ctopngmittal

or & SBh B H b Th I A e O el g, gurpgricn-

tion da2-Ke Gis€d 6k Q3 G QXY QuhedtB3aibD §66yi€e provider
7H31 CH2- O P(O).- O C2H4- NH2 CH2- O P(O) - O- C2H4- NH2 OH OH
use the) sepe BrEHEGIS- 6H33 andh) CH2- O CH=CH CI 6H33 CH
O C(O-C 9H31 CH O C(O)-C21 H31 CH2- O P(O) - O C2H4- NH2
CH2- O P(O -0 C2H4- NH2 OH OH respectively. [0025] The
Summaryowpd] tdengovedsieay al so be selected fromthe group
An obj &Slgflgﬁe & E:QS EEEEQ{%BEE 'St %Jaé’ée BBetﬂ%d and a.
FHese” corpou as> ot Aol 't 5 w ACCUT at & Nasse o
deviceyeagii ¢ amlaalet @nsusdy aﬂthahetaatnahl yhedui el mnte secure
tq, 207. 0822 275.8712, 371.731 1, 373.728, 432.1532,
than u@s@-%m hogsy Fa®F1o568The, 622. 2539, 640. 2637,
730. 6493, and 742.2972 are of particular interest.
[0026] One or nore than one of the conpounds of the
It is prefenthenvehtiieoh wdylheuguedant theventian e’n@u aptlmlze the

wooe-SRSAN%E 3 SHIETLL 390 T [ ARSLAGE SRR

differentially diagnosing denentla or the risk of

denmentia in a patient, the nethod conprising the st eps
It is GF: sta) L bk &t e %b%%%%l%OfPBﬁVégﬁdapﬁtWEﬁ?r BF more ergo-

nomic ARG S Y RARS LD QURRY Iof idcigeda sy sft@im.
one or nore than one metabolite marker; c) conparing
the quantifying data for said one or nore than one

1t is AN L Fult rker Qb EOILSR 004k 89 Eﬁéa %Ea yzﬁ_‘%ﬂi %%’Qrsonal

one or refer e sa

ident isaf otn@m@@heﬁen styetemf f pB) athatdlaa@mﬁ_eu&menhia d@igital. :

the risk_of denmentia. [0028] The the step of analyzing
1dent%§ﬁ%ﬁ)%ﬁdn39386ﬁﬁyl§@%§%¥Rﬁﬂ%&;W%EbsanﬁP@lﬁVW|Qﬁiﬁser in=
teract Rypomat ography mass spectronetry (LG M), or
alternatively may conprise anal yzing the sanple by
liquid chronatography and |inear ion trap nmass

re 1o SRECHIOTELEY when Lhe mpthod s g bl ot iouohout, o noquiar

PIMS m{tez:tprcat@r Bel baBtene zeaf @tenes, S ewitth dahi AGHitional to-
ref erence sanple obtained froma non-denented contro

ken thaidi ¢pubainsTHaloveadd oforkox han neie FufhaniniaGfpl er ser-

vice X{LV%lrsi’o;ﬁ‘.oégﬁésse a second reference sanpl e obt ai ned

oma-p Wi th clinically diagnosed AD-denenti a;
athird reference sanple obtained froma patient with
clinically diagnosed non-AD denentia; and/or a fourth
ref erence sanple obtained froma patient suffering
fromsignificant cognitive inpairnment. [0030] In one
aIternatlve of the nethod descrlbed above the sanple

Y - o o o o
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e) an EIC as shown in Figure 4E, and an M5/ M5 spectrum
as shown in Figure 10; and f) an EIC as shown in
weoionrre3ddd, and an M5/ M5 spectrum as shown in PCOMIER006/000715

11, [0033] respectively. The netabolite may al so be
further characterized by nol ecular fornmula a) C25H5

1INOOP, b) C27H55NOOP, c¢) C89H74NO7P, d) CA4i H74NO7P, e)
CA3H78NO’P, and f) C43H8 NO oP, respectively; and/or

by the structure shown in a) figure 12; b) figure 13;

f 17: d) f 18;
Accordfhgyh 1 §he, Satet T8t o CACkaAE | “éﬁb%ﬁ%r 2oty token

comprifinthe '?éf‘é@n&lﬁsgétgeﬂleﬁggye,tot %M&%I hénd person-

ref érence sanple may be cerebro |naI fluid_ (CSF)
alizedsgiyslee Rt ahbiet hée@n@Sordlrﬁirt@ f@‘iﬂéiﬁﬁe‘t?é%?m?éalsr an in-

oot sl RSl bpoitomabe;rhabal Ligackie! o phroonatizes

data, |mt]m§esfeacednﬂmboImetr@nyartloersﬂ:asmdedembxtpptradbntials of
I agnosi s, which may conprise netabolites wth

an au ﬁ%%sﬁ?rﬁﬁﬁsﬁﬁ"e Hpr:r"llﬁi‘l %E" rator, a transmitter

and ré@'e?i% antiel Eyrequicwliant of Gedtie Q&Hmm@f%ﬁfé@tly or in-
. 731 1, 373.728, 432.1532, 485.5603, 487.6482,

dlrectsrsrz e, el ZBEheBIPEEM PLOVEROPT 7aPpIIRtignd operator

conbi i.0 e hese,, At ' . S
to narfffl RO NGl PebiBa *Pryalind 063°5a ]’ ARTHHELFRRIEES server
or appli@AA9E) cpelrdEdr 299 2canerohcueasedoi poparpénthewitidansmit -
denenti a; angé net ab te n@%ke s 275.871 371 .731
ter and Re@eyYQr yadts&s 87CB% 5% Gl memory in
view d)f‘pébliantlﬁaﬂﬂli:thff) de B!‘L's@ng[@t%ﬂcﬁibﬂe‘fr@ﬂmm ?roup of .
alternative of t od descri bed above, the sanp ,
interpgied imge réﬁ@ﬂﬁh@é‘@gmpl@%ﬁ’fel%r urheskings, Ja%ewm with-

oxsss B Sy PR ReGL AR Kt  bor bt e ion-

ally b:er esqmqbpmnrwitly eqﬁnxatﬁsnn nechanssml whueti BAldaisl €he con-

th t
nectiiu; ker B SREIGRRL | ﬁ%%grgé?lﬁgﬁn%ﬁgr‘g?ﬁ%%@?%baﬂf%mtwn

( Pt )ac Ly §eﬁ§§§]§ Neasthed e L 588530 ow@ﬁ: supply unit
=ee substanti aa}IBy equi v ent to, 7%)? 53591, b PRy

and a eIPEIFES @)armpsgl afzmeflr@)wammws -€) 729 56721,
f) 727.55156 g) 779.58286, and h) 775.55156, and
wherein a decrease in the level of a) to h) indicates
The sé&mhénpntdcaceaithaa $ewer etlomgibrinv eofi npaismraaatt .cd@D3BIt can

he net ites |isted above he furt
also heng A CHLRE BYORENEFNS ShBct Thmids WORGEaR gpat personal

data éérg%é enterll BRGUrL A, C)Slfdkglﬁ@rs?&laﬁ)dit’:ﬁuéénzﬁe a se-
e) figure 25, f) figure 26, g) figure 27, and h

cret oF ghiemegricesistuti vBlyordas ivet aw ealbesnbicethen a key -

record SRR i ERD ¥ T e Pl Eh) Celliebiglp of o

or moed SAtAERENGERioh) seAHI@NOTRess) KAFHBRMGF®s amd Mhandled” - ..

CA5H78NOY P, respectlvely, and/or by the structure, a) -
after (gpeRFERECA ICMED Shalpeb BiEerteY MApoirdirs fa“(by gp said
authen@ﬁ)a%rp SRl 7rb§é—ré}1lg Qaﬁﬁ@i.ng %'ﬁlp number of

CH2-OP(O - O C2H4- N c) CH2 OCH:CH-C14H29 d)
actior@H2- 0- CH:CH-CI 4H29 CH-OC(O) C 9H31 CH O C(O-C21

H31 CH2- O P(O -0 C2H4- NH2 CH2- O P(O - O C2H4- NH2 OH

OHe) CH2-O- CH=CH-Cl 6H33 f) CH2-O CH=CH Cl 6H33

Occasi@tz216t Gh&l s8daT ity QKD - dEBd in combination with an

. CH2-OP(O-0CHA-NH2 CH2-O-P(O -0 C2HA-NH2 OH CH g) .
additigyelo epken o epsBiaRihprCHESS HaCHeRpCEH3P@H creating a
C(Qea 9 ( 1 P C2 I

ne KD B O . o T G bapect o8l s 07| 1 T pme

yet another aspect of the present invention, there is

provi ded a nmethod for assessing denentia or the risk

of denentia in a patient, the method conprising the

steps of: a) obtaining a serum sanple fromsaid

patr ent ; b) anal yzr ng sal d san‘pl e to obt ar n

.._._L:L., N T o o o o T T
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conprising the steps of: a) obtaining a sanple from
said patient; b) analyzing said sanple to obtain
wqueatto7sdoyi ng data for one or nore than one nerab@H206/000715

marker; c) obtaining a ratio for each of the one or
nore than one netabolite marker to an internal contro
nmetabolite; d) conparing eath ratio of said one or
nore than one netabolite marker to the interna

passwayght ricd pest Bbohi &n avthem:éspbhdnnghdakawbmomv@d?tfyr@rﬁ said

ne or_nore than one ference sanp and e -
passwtlf | Br ORI e i FLSFEREPAF) T SioceL Shrth: g cpy adai-
tional herahskietedenmid i &eck042] mddhd heOstcafeaxfe agal yeddig-ional
(step b)_nmay conprlse analy2|ng the sanple by liquid
Securee:hfihﬁa%br dshy thes Sapuditioneelisn ( LERAS) erpbles the entire
deV:Lc@I kQr nakhbuely ngy rﬁﬁ@@aééep%.ﬁﬁlo\éﬁ ngrbhe SREPI &il¥entication
l'iquid chromat ography and ear ion trap mass
servespdticionts ryrenhessetieandt fiodwasdadhtghshddugimmirol unit, to
handle Icplgd %%L‘Rﬂn‘énktehe Z{:né:& thg a%, usf_l%g@g Irll tr)r}% e ! hghgnedevn.ce
HOr & Than one Tef er ence sanp a
modul&ﬁfsm@ncessamﬁhebabtmdhﬂtﬁé(mﬁfuvmmydeﬁEMijauﬂﬁénﬂlcatlon
i ndi vi dual. The one or nore than one reference s le
servicgs YatTheATEORFE 6 a HEBh 'y oFef chtBesplide delivery to
the udtained froma patient with clinically dlagnosed
AD-denentia; a third reference sanple obtained froma
pati ent mﬁth cIinicaIIy diagnosed non- AD denenti a;

1n = GOHBERq| PR 66, SO S PRAIARCA AMALLLy of ey

recordsrrpaéatrhntreclﬁﬁﬂ%a.ttﬂ:.bﬂﬁe&s pz@Ctoﬁé theti€tibadion authority
descr | bed, above, the sanple and the reference sanple

ox au‘a]F%ng%‘F%H%%nﬁreéé’lcénd’Wéd@ﬁecd? PREEPEPEN SR¥eral key re-

cords Wﬁéf@é' L€ PRPKEE %ys%héc'i:%@t&fﬂ@aﬁﬁbﬂb%ﬁt@ﬁﬁclw df later

W th accurate naSses of, or substantiall
be actijnted ey ti@fufmra@tl |a$utédnftmcaabbe ﬁ@rvmcepmqvmsﬂea:rs This
t t . Qr an bollte marker
enablé& Sésélnﬁiﬂ; %% %ﬁ%ﬁoacc rate g@%sé%t%% §ﬁr5§% iden-
tity blﬁ Dethé 0N eaf | 1ﬁﬂe§éhﬂéﬂﬂ1ya|w|1)thd@wMﬂéerﬁoktdh ayhereas the
701. 53591, b) 699.52026, c) 723,52026, d? 747.52026,
user @§1¥2§a§6ﬂiﬂsf?n?2F°§§§5@n )a@@¥F -Y a ﬁshfontr°1 over
his pggéoééﬂ%tém‘ébﬁ.aﬁet?&@r HQEaCQE‘Er Bhlgets%l?ﬁ]e'dt @ithin dthe to-
conprising the netabolite wth accurate mass neasure
ken) . |th Dakt ops tof ,the dibEerent wrga@qmwwmt tbodecide, how to
Vhen t hese netab nt er

handle %hbol ésfnggnﬁse ey a 1§58 %‘ t% acﬁ]%f?:éﬂl a,u%%entlcatlon

serverget@bohphitoribe bpé@é.ﬁaics(lomhéohsﬁﬁt abel idl &rery convenient
i ndi cates AD denentia wth a severe cognitive

way  tompirhemt 1cd e 4 siined Tevhp| ordy d%%%r.%@dl%etﬁwn and

crederﬁ'?ﬂ.a{ll'gt B?r &f@fé‘féﬁf' Zgﬁ:%\;ﬂﬂe@fslv% t rrﬁzégdcﬁg)z%@v‘@n said

ina) figure 2 1, b) figure 22,
tOkenfl@ﬁr@ﬁ@10%)theg@uihﬁmﬂkmﬁlbngmaxWHrsg@rfB@pﬂécation op-

and h) figure 28 tivel These netabolites.ma T
eratoth SR 1t FePSUnaPacCorPIEathS RULLCRRAR REPth LD can be’
done @ﬁbﬁéb@i’? N3 FetddNO7 Prof) @4l HY, Beo#s of other or-

CA3H74ANO7P, e€) i HBONO7P, f) QH 7 P, 9)
ganizaBMEPNO7P, and h) CA5H78NOT7P, respectlvely, and the

internal control netabolite may be characterized by

nol ecul ar fornmula C H/8NOBP; and/or by the structure

The | M- GG fentt DachpaCokl 0. GG 418, especially’

O 7H33 CHO C(O-Cl 7H31
mini- %B d?’é( agtharczmhymah ﬁ% %@9&@ @f@ﬂﬂmmba HReGcfor the
reloadd Q£ Chidt 1d) p &8 O; &HO
el CHOC(())%EZ@%%%l e OSG@% SHERSD G -Ebr ehe
CH2- O P(O) - O C2H4-NH2 O H OH ) C H2- O CH=CH- Ol 6H33 :
f) CH2-O CHECH Ol 6H33 CH O C(O)-Cl 7H33 CH O C(O) - Cl
7H31 C H2- O P(O) - O C2H4- NH2 CH2- O- P(O) - O C2H4- NH2 O H

CH2 O CH=CH O 6H33 andh) CH2- O CH=CHCl 6H33 CH

g)
OC(O) 9H31 CH O (0)- C21 H31 CH2- O-P( O - O C2H4- NH2

~ N7 ~\
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phosphati dyl chol i ne-rel at ed conpounds, et hanol am ne
pl asmal ogens, endogenous fatty acids, essential fatty
waeh®73dop pi d oxi dati on byproducts, netabolitePCT/CH2006/000715

derivatives of said netabolite classes, and any

netabolite that may contribute in any way to the

anabol i c/ cat abol i ¢ netabol®sm of said netabolite

classes. O particular interest are the netabolites :
bootstMhd NoRACEHAhALE1 MBES heNEaTHiRE l.N IBaigNR g ¥ used to de- -

substantial |y equivalent to, 541.3432, 569, 3687, e
liver eogt3fded 7ad mus:icip3thab7capspafsone g§diygged over the

other %Z%ﬁéﬁfe Lﬂgéﬁélé”(éf‘ t.h,gﬁoé"se@fﬁifwgtéﬁrml e and the

erence sanple are cerebrospinal fluid (CSF)
sanpl es, and the one or nore than one netabolite

marker .is selected fromthe bol,i_t [ i
1t Som?agﬁé PVt 4 %aocﬁ‘b??iaﬂl on"t %gl‘%‘géf .llto‘e'L Ssp&%r(%lsglu ia%] to create
two orl MdHeeSte @l Sedient®t ababiri einyi th ffecenat kapssesords which
neasured i n Daltons of, or substantia%%y eqyivalegt  cati
can be oenabkedgnd rgEspyibuted) byzjthe gaffprentysgeypibication
485.36 i i 9 6 lication
wucnorfBRegtlh dEErEtERe SEMIARTeRi0icth ppo
operateaspl Suaid a h€Ar efreramceuthaptécak toBesemViafp| REOVERRE au-

. _the . one_or re_than_one  netabal i e
thoriabl S eiBP: O nRCROORTEL S PEkEY WHTT adeyes gocess to
multiplBS§eself andl sulsticyy itdty eerd val eanithent heseibnsbEdtheir
in Table 18. O thesenetabolites, the Hetabolites mﬁtg
users RuguFhpt ARsEEE WeBtufed PR BRI PYRsapFheppication system.
substantially equivalent to, 701.53591, 699. 52026,
723.52026, 747.52026, 729.56721, 727.55156, 779.58286, )
The toked #i6] S81S6nablppd oF @dr doswlssr dinfesrdest tQ 0pEYidReposi-
. resent.invention al.so provides a od._f or
vive BYEREBLinaYERR’ O [ eR8, PR PRy (itr chr st iqy the user
quite GeRRifder i0F aadiiidred ,a€08y | Shtigesa) tobhaboEngaae applica-

) sanple fromsaid patient; b) analyzj said sa to .
tion, &&t sffegira iH%bmﬁjlfd:at%Ofﬁg%% %rt’r@?%tt%ntfigﬁow physi-
bold &) ;5%1{8&% a &@kh 0 f QEepaghaef personal
cal G E%dngéﬁéégﬁg?grﬁgione netéﬂ%fite narier ?o an pe
identiityt erarEgeEty obyseembatiste;alWaysonipar indevadthe aepatrol of

! i h bol | LG : é
cre iy, SR A0S0, BA LR O ERRORhL 5y IBRE g st BBus ma-:

nipula@iicdl. nedridr@boare e mParecnhan gdenteter enaaagemene system, i

and e) usjing said conparison to determ ne, whether,_t he bil
should megtapgie ingnpgwww% PhedReRrehe el Re bt 8IVIPRRBT (FC, Mobile.

phone %%td.)e.@h'at[ 2o lcolf2e Steptebianz ya Bgresiken-.b) may
conpri se analyzing the sanple by Iiquid chromatography
mass spectronetry (LC-MS), or alternatively may

._compr.i se anal yzi ng the sanple Lbquid chr ra L
The iriRIIGHEAE RALTT o7 nEes CRELTRontt  Jhen e PhE sey nadat the
propodad A WHeghtin otrghpott i 0Bt &0€l. s{4PO4frdm the webhgdsdse of the
just described, the one or nore than, one reference

user-oRETAETHE IRE O PBAY 13 BPeSafpfes.8pPL] FEdERsFEnent can

fr - %F% .gQnt LAdivi | $he@ayrality
handl eoft%{c,ga%lp ::E;’}Lpgb alrgneg% JTC% ncirlt‘érdoeI rI# g’ a\(::’Llsid %?c sé\t[hley u% ieag nosed
AD patient; one or nore than one pre-therapy baseline

e SRR LSARESS! AT PO S PSRt B 5o o

highly® EhEra teSR ForfdSF ENGE1SENBE 6mat £1SCAHAL SR IRThenticate ="

and the one or nore than one netabolite narker may be

himselfe| witledthe oderbrabeid e& tiis thavmmevhed weeds abst without
.. e r. S ant j eqy. .0 t hose |isted

givind ISP dllop, BN debe Ay Blrrind,

met abolites with accurate masses neasured in Daltons

of, or substantially equivalent to, 701.53591,

699. 52026, 723.52026, 747.52026, 729.56721, 727.55156,

779.58286, and 775.55156, and the internal contro

nmetabolite with accurate mass neasured in Daltons of,

. g o e a —_—aA N ™ AN A F A=~
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panel for two clinical groups with a significant
cognitive inpairnent (AD and Non- AD denentia). [0068]
WORWIRE3®9 shows a nmean signal -to-noi se +/ - SEM s€T/AMR2008D00715
CSF 12 bi omarker panel for two clinical groups with a
significant cognitive inpairnment (AD and Non- AD
denentia). [0069] FI GURE 4"shows Q Star extracted ion
chromatograns (EIC) for the nmetabolites 541.3432 (A,
569. 3687 (B), 699.5198 (C), 723.5195 (D), 751.5555
priet {Ekc,30 803 300,CF, Tgp panel | 8 samles from
m panel, 8 sanples from
The dxc—;{w:nmgml wirdi Bgn%@d.a&lﬁeﬁilmrecgﬁea{:@ﬁ7a]et5h@|§@ Smeans of a
hows aver aged AD bi omarker intensjties of the 8 AD
descrl&’ﬁ&o@ %ﬁ@ﬂjﬁ%ﬁ@ﬂ@%ﬁd SE1R oReESRRRGRYtO the fol-
IOWlnnggtg@rre@nal ysis. [0071 ] FIGURE 6 shows MS/MS spectra ‘
for "netabolite 541 .3432 with CE voltage -50V. [0072]
FI GURE 7 shows M5/ I\/S spectra for netabolite 569. 3687

. Wi th oI t 0073 R
Fig. 1Spec fs aﬂ%t]%éﬁ? nLl ée[g%% Eﬁ%&%&\ggﬁt ;'\g@e'\@he present
-5 OV:L[n@@Ylé]J. okl &dBEdaeﬁh QWS al\/SéMBr&ﬁe ehra rbﬁfnent
, nmetabolite 7%3 5.195 with CE voltage - 0075 , ,
F19- 2F GURECYTS shids ﬁ\?éf%%eEPF‘QOP&Ptﬁet% | |’3( 75¢ cation

Wi t hcBEnyeh kager- tﬁ@vdeqf@_@EbeFlf@#Bgeli %B@V\@hwlel\@s:.ng the
spectra for netabolite 803. 568 h CE vol tage -

[007Vﬂethp@UREcﬂ?Zdénév\EOstth@cﬂmfarltd@ﬂer m nati on of L
.. ADAS. s Lquanker 5 8
Fig.
9. 3 howsS%thq’ F u%{culﬁr@n\gt?{gt% ellri nafci]a o]:n%gff20 "AD, %gc%Jgﬁslgr"Jgg héthod and
bi onthleedey68e3687 £1p0@EON ;FI GURE 14 shows structural

. deter nat n of  ADAS- serum bi onmar ker _803.,568.
Fig. 400aONoRPOIRE PRt etk ST e o URt AFEACpRial management
addi wl%ah secHribherRi-kehs. 6 theeb%ebhtelwvetlt&eas
_ of 567.3547, B- netabolite with mass of 565.
Fig. Snet al§boWEe awpoRSiRde SBLE0S. @eghodDa@epald@ngt @O\Mtlhﬁ present
mass . gﬁeﬁ%ﬁ g? E -netabolite with mass of 829.5856; F
mef- &™fi th mass of 531. 5997; and G - netabolite
Fig. 6w t hshless eich@nidtidad 1y ARl ImdiKddREdd S&ovsSet Aeécording to

frag s obtained for .the MS5/M5 anal ysis of the
751 5565 BreesBs LEeRkLGRg HEFna! L8oB oposed

Fig. 7Strugheid. thR082kFhEUREN1 6rShows chhg @v&%ﬂnﬁn%&art card ac-
obtai ned for the M5/ MS analysis of the 699.51
met alfOKPHLag Pokfewptesens pn&ee§eanstlnucpmbenapd\oas]

rig. o SRl SANRaLIE IRl COLE 000 ok B8V Ben: in-

propoeatishr;uct ure. [0084] FI GURE 19 shovvs the LG M5
, and / M5 anal ysi s, of_ the 751. 5555 netabolite oo
Fig. 9(1g: 6PSWSs BB LCHEA| 2APUC P €XPFAERSd tiprithe present
chr omgtRgkamn(EI C) of parent ion 750 (MH) of a pure D
standard; panel A2 is MS/ MS spectra of parent ion MZ
Fig. 1P50 @hwsent sbandi adonesope@atiinnt msdePanel Bl is the

. IC arent m a co nitively. nor
Fig. subj %%toe’ pansptgﬁnz'?g?(ﬁloﬁsf%v SSC?PgréFlﬁﬁrent i on
Fig. 1 Z Ehow@ 4. 8ertlfttacPanebubhoirsti/hepblk&tobnpanant
. ion 750 from an AD subject; and panel C2 is the MS/ M5
Fig. 13pecFPRYSt 2piPERTALEH MP2ra55C® 4.8-5.0 min. [ 0085]
FI GURE 20 shows the general structure of ethanol am ne
phosphol i pids, as well as the nam ng convention used

‘Detailieer diescriptgeh PEGURELZrTels embodimeatted i on

ogram (up nel ) .and M5/ M§.spectrum (| ower ‘
rigurer A 08" Bk BeRenB 8=t s Paer Ml S RRRISIE Of the
method[ Oﬁ&ﬂar&i@RE:o?Zohé aéml%’dir@éﬂ@d olfON: KAI PRIRABMi nvention.
(upper panel) and MS/ M5 spectrum (Il ower panel) of

EtnPls 16:0/18:2 (ML6) in human serum [0088] FlI GURE
23 is an extracted ion chromatogram (upper panel) and
M5/ M5 spectrum (|l ower panel) of EtnPls 16:0/20:4 (ML7)
in human serum [0089] FIGURE 24 is an extracted ion
chr omat ogram (upper panel ) and I\/S/ I\/S spect rum (I ower

e A~
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severity (male and fenmal e subjects conbined). [001 O
1] FIGURE 36 is a conparison of theoretical
wdizad7rorkaop i ons of AD pat hol ogy (A) conpil ed fr®ear/CH2006/000715

references 5-8 and experinentally determn ned

di stributions of serum 22:6-contai ning EtnPls (Log(2)

EtnPls 16:0/22:6 (M) to®PtdEt 16:0/18:0 (MJ) rati o)

(B) in cognitively normal and denented subjects. Arrow ‘
Therebyl Fdikilest pasds Ve ehegaosiscoiondl EODEySREmFIGURBe3Three’

is alinear regression anal ysjs, of 8IS ase Sev%ﬁ%&éication

funct 1onABASURRHS & & FARDLERE cHntAFRRng’ ECnPPE CE

6:0/ 22, ' j 014 MOrher alokeh levedsi
platforlilnn 68’56‘%%% %%%gkgé%gghp%gﬂﬁ%d initi a?i on of EtnPl s:LS >
securitgeplatémnanyabeed aithdwmprésseepriereapnt SERULRIEcEor au-

. 12),. dinicgal ogr essj on su ul. - b
thentiGERiE SR oy SpBRLBSTS I EORESSS Gibue SlfGnroketl 8, 9 may be
a smart22:8r&onkaisTvigaltdndrs dduiplse 16: P3deb CMEDinbOPEDE such

16:0/1 8:0 (M) ratio%]alevelsi,nA, Cogné'ti%g. £ the
a card NofRaltheankPféter @ Spopf abPERTE] &ER () RedR TSEM the
combiné%.:orﬁsbgs% {Belrelt digtal biHd ofise [BQEE4] B GFE or a
shows the distribution of serumwhite aggq%éay
mobile nphoee EemPltheysferes benfessidarednicede Lgptoken 8,
SCRI PTI ON_[ 00:105] . r nf i Lgn atgs t it
9. In gﬁgﬂ%c’ oé”é‘l?lgesd]eosrc}rr%{% g‘bog\ i%?g&%é%@ﬁ%ﬂéﬁf g&%ﬁ to havecurl Y
token i ghidaedang| yodi fferent abundances between clinically
di agnosed denentia or other neurol ogi cal disorders,
and normal patients. The present invention also “
The thi&LaEeS L malnedsfakedi a0nDsi pasgenBibia avd Welol, re-
neur ol ogi cal disordérs. [00 106] e present invention , r
strict pead desthenbicabehsdsessy HPscHRIFSTENY aPPEHEPAg, aPPL1ca-
; d ipplenment.i bak it ers. sHar. Ppd™E that
eions §f5 LELsEoRMEPBrBaale Shit ReTRicEE il aNE MhdTH cha
such agﬁlibatmbﬁseneiareﬂﬁdunﬂimimaé ts phevioctied whimdt oe shown
0

ridentifyipng specific bjomarkers for differentiall _
and meBEAGRES i A G8RBNL ot ke ABCA Gt Pee cEgAFL s CYeden
tials ?ggg.ﬁ%?_mby Hnd SPGRADRLE OO heuaaingC @MY isgpldiddiions 13,

I'ntroducihg one or nore than one sanple from
can beowmeparatsr e(drhrcherefnite aphyalealtyi hPcRel yafidgghoiddes® the
D denentia, clinicall I agn d _non- : [
Subsysé?lﬁni%i Ot & %i%?@ieug%%a?gngﬁtg, &hi ﬁ?&%%l%g%ﬂ Todilles 12
througBORi akBEBFadepliraaldfiear oint®t abokétesed Ny ghs will be
resol uti on mass spectroneter (for exanple, and w thout
shown RedA¥ng to be limting, a Fourier Transformlon
Cycl ot ron Resonance Mass Spectroneter (FTMS));
obt ai ning, identifying and quanti%ging.data for the
withinnmsfebotntese deearinglandatsmesc2bbreviatident Pijindge used

R

the enfab@ themgassafipkeohrom a non-denented normal patient;
identifying one or nore than one netabolites that
differ. The netabolite markers identified using the o
MRhhod, of eseind ' YabRelHde the illustrated

An exately o??t g‘g@ﬁ %{ne In Ta fée%,ﬁ%?ﬁlg-l 3, and 18. The,

by meamit kel fraiguter 2 helheorpthsatsekédionnglisid aqrmiqrefomprises a

. nunber of netabolite rkers need faor _opti

licensgi &fo%%s. PO01GY] C?’ﬁtgfh‘é?‘?%%nd@ﬁgﬁlﬂ%rﬁ&% h%e%r CA 64, an

authenPl 96REMHC &le ABINEC IF R R Ui deaR diealddp s§ f eopbieal features . '3
particul ar popul ation, a group of patients o

61 and/epr eseivend veonf tT#RSRELE 110 sTaRBS (62, S¥Yards ctrdio fre-

di.sease).and/.or_a f o (I u -
quency; RGN P GRoy S CEel) (KPRENE, TRO ST ROt afldh plat

in the particular health-state category can then be

conpared to the sane sanples taken fromthe nornal

popul ation as well as to patients in simlar

heal th-state category in the hopes of identifying

bi ochem cal differencesbetween | he two groups, by

e s oy o o
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commonly referred to as quadrupol e-FTMS (Q FTMS),
guadrupole -TOF (Q TOF) or triple quadrupole (TQ or
wQRW7/073a09 addi ti on, the mass spectroneter coul #CDEH2006/000715
operated in either the parent ion detection node (M)
or in Msn node, where n>=2. Msn refers to the
situation where the paren® ion is fragnented by
collision induced dissociation (CID) or other :
form 6 a?r@tﬁﬁiﬂe Q.Eo%.e‘jiirgfi?tatlofgﬁxﬁtgﬁile {46 agABPlei 0h8, aantienti-
then one or nore than one of said fragnents are
cation detretitcsd Wyovidenate gpeetr oREEES. tSuch FPEMeHEE EY¥Atem or
. hen her t crgat enf ls for example
e may SR U CPhLERRL SO £ fAL O BEREEDLS ?
access ittt pothudddiiimet.o t he mass spectroneter using a liquid

or gas chromat ographic systemor by direct injection.
[001 11] By the term"differential diagnosis" or
an optidhiferentisdl widi agpoLaga, plugsinmeappletat ovaramys other
aspects of a disease state may be distingui eqbfr,om a
graphicgnegenetrhsing nppagtaul Rt t gENgreLeEM PnvemtForring code
cal ko r .di ff t | agposgi [ es.8f in a
R . e
client |bidwéean, wihdopr deent. ianvetesonibmy pnoBPgdes55178) and will

- differential ,diagnqsis af AD.d ntia,.ngn-AD Al
be readodii t3% e OPiP&F necﬂﬁnrtﬁa L orbnaI o ?heééo?g{gg%bat the
applet & dhe giageasi geek an bhehexelvsitdprofseamert ypesagfe with

neur ol ogi cal di sorders i s contenpl ated by the present

a cardj nvegmenh, 208 Kgvarrcerdaasdbser &Fldt 7 r?éi%éﬁiet%égnessage'

(this Heighosed NeEehiionIbeed CEBMIYTRNL hatnbfic ueLdi bR Seiver to
as"a pbroad termindicating both cognitive inparnent as

the lowel! tasrmpiaidibl egirépmenusiovgrcagnhtipe ;i fgdingrener an other

Denenti a_my be caused by a .nupher _of. neurol ogi cal
secureqsi GEFARFL. PLABSERENEY® ACART har et Tt B Protoeel,
e.g.SSﬁfﬁ'F&E&éof?US%x’@YlgA'aZhgéQBibﬁ deaspetdbor Whiagh amiyhenti-

al'so be referred to herein as "SDAT"); types of
cate ornverdfyderent baeseneeuaé, that %@%Z# n'eell £e ©r SV
denent | a.w-t.h .l ewy. bodi : f4.0 I ben spe-""
eval ey o (g YL PLE R R g e TRERRakeR8n op
cific Dhfbimabiancthadendst icaly acwedsesidblentthinomhaded veniditem 8,9 .
(e.g. cardiac arrest), trau 0 the brain i d. '
The chgBREAt T3P e RFEMHRY a“Pu g?ai tsLPlcg &)?e&esrl?&%%% is addi
tionalP9meatiakly vlerend i astgsuhbngrkr eB@Miasumedimmasns  (VPN,
infectious (e.g. Creutzfel dt-Jakob D sease) or toxic
https ageathes. §SlapeokeripAdoEeEcaekehtia), Autism
Mul ti ple Sclerosis, Parkinson's D sease, Bipolar
Di sorder, Ischem a, Huntington's Chorea, Major
The REDEPresstuee Diegomtey , b€l esedpiddddtjar yfor the RFID server

Hydr gcephal us, esi a, i.ety Disorde Tr [ o
that CtEARSHOEASUGRe S WSS or ey i dhbnentica- | (-
tion oSiLPPREGR aan Ve Rehminpdd©leon add/=QlogEpibepshe Gkeader

particular interest are AD denentia, and FTD and DLB ,
terminadn-AD demdntd,as?. [ Seid1Zescegia tvibli Ppgai FrAHNddirdheusing

assessed by an t ho 0 I,p the art. For exanple,
the sagﬁdpﬁogﬁgﬁswaéhgﬁgcggbég %?rcﬁbgi'ng, the Al zheimer's
D sease Assessnent Scal e (ADAS)-cognitive subset may

.. be_used. This neuropsychol ogical test is used to.te
Besider Fan B GBI A0 S0 GE S kF CLApR bRENGPBRjoLe “Ehat the

inform%‘f:%&ly’isakﬂxléﬁéfnf@:é@% GePNRtdi S fé GESoRANEh a simple op-..

rientation to current tinme and place. Errors on the :
tic wadest Iar & wearonicexiomsul witly thea usvel sbagkdraws of such a
i npai _r ment g .e.,. the higher the score on ADAS, the
slowery FLanemisgd o §i9%S ve i npai rment). A score of 0-15 is
consi dered normal, 16-47 is considered mldrnoderate
i npai rment and a score of 48-70 is considered
noder at e- severe inpairnent [28]. Another
neur opsychol ogi cal test, Folstein's Mni-Mental State
Exam (MVBE), which neasures cognitive inpairnment, nmay

B AN
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or CSF sanpl e descri bed above may then be further

processed to nmake it conpatible wth ihe nethodica
wanelss@dt echni que to be enpl oyed in the det eeCrame06th00715

measur enent of |he nmetabolites contained within the

processed serum or CSF sanple. The types of processing

can range fromas little a9 no further processing to

as conplex as differential extraction and chem ca

derivati zation. Extraction nethods coul d include

soni cation, soxhlet extraction, [ crowave assi sted

The AuSRTSEAVRIN CRAEYSTSQPEP cHei CRRSHP LRl tHagihen protocol:

and itégélr:ﬂeraﬂ%%elo% %te‘?%lecsq_l V&t exteactd @b (88Eyer 63 the appro-

;
essurized Tiquid extraction (PLE), pressurized hot
priatewatienl batgactéspolPeMBesart/eor shckyetant ihssisige it and
extraction (PHWE)_ i.n conmon_sol S : | proto-
Eransfgrpgngit ﬁ?&?uﬁe§xgg?a$%%ﬁ%ﬁ% éﬁgakg?egﬁﬂﬁgﬁbgggﬁg%g rore
coll) .SalfveRice sl ast etdy | amdetaiewal heyaseraiiorf hod-bdine en-
particular interest for extractin netabolite% f ot
rolmenftVe th SRR HEadE gt H i khe sC%th}‘F%HTP’a authority server
(ca selé@v%lij)d/é@ ot %@étiﬁétﬁgé‘emffbﬂe§9ﬂ'Q@E@ﬁaﬁ@bﬁbahﬂt e8newal
issolve in an organic solvent and polar netabolites
codes.di ssolve in an aqueous solvent. [001 20] The extracted
sanpl es may be anal yzed using any suitable nethod know
in the art. For exanple, and wi thout w shing to be
The cAdigetiag bn alowmnnear ceextfachsioh bivdlhegiidat &6GAdpl ee ini-
. . are anenable to analysis on essentially an SS
tializg)erabdielry Sl Bt ERr %?‘eéirt RIS ]Fee‘é¥ raﬁ])éecl;[-ta(? oRepform the
enrolmedd %\gd&%@r omat ogr aphi ¢ separation. Typical nass -
spectroneters are conprised of a source which ionizes
mol ecul es within the sanple, and a detector for
A 1ic§dﬁej<1tvegg%+£ e:tr ngﬁi S‘% tzlﬁﬂegnct:)a{recf laeﬁa%%méﬁt‘?ggﬁgEémOfthat adminis-.

examnpl es conmon sources

trated NElUdei eb€TAE ORGi BRRAS, 86l actdealsiprens | tiné zattess codes for -

ESI), atnospheric pressure chenc¢cal ionization
the CX mRaer o hobohGr | ECBRERE RECRTOr CoR ofiPag: Ban_ KASPr) Kev Ac-

tivatiBH résa@ssisst eghd agge desRRlE FendZat heBrinbBibh) . (KRC-Key
surface enhanced | aser desorption ionization (SELDI),

Renewadnd-atbr i whith omnsneweKBBfF KePosnphrahssns épsraticdergnged as 77 - -

. . detecti systens_can, incl yde r , adr :
s afer 5, L eV LETRRE AL R AT 00k (Bt on
of newWpgAebkeébIectaid medulyt! busdnetETMOe16 biitlapa ahdrge for
derivations and conbi nati ons thereof. TBg'adv nt%ge %ﬁ . d' -
one OFTREVSVR BLRRPNIECBRIEE PFREfBFnEOFsd “Hit&% or” unLimitec .

. re i ilid Vot Nale aldiws § @) the separation of
perlo%@b%%%ﬁ%&g% n% by eonIy hundre)dt hs of a Dalton,

many whi ch woul d be m ssed by | ower resolution

me. ohAZH MRl SDAEH) ¥ AU TRIGBBAIL e Lk prosent

invent T%eNed{iBe @bnwhirel applieastbad ithag sawpleffeard over the -

. that may be used as_markers to di agnose_ a di sease 1 -
interngft e ThPhaeo kemPURERELGPEL ORny It iRsl DBOVEVEFr &t 0P 3180
ei S, ' ®fin W& e sGarpRBeNtifindows,
oed JEES b pulELIO LSS, BB AREISS syartgertisndon,
Solarief ahbhukesta) e ayenion abpyl Lot boter thed bpetheiser authenti-
. _accurate pass, as . ngasur by S spect ornet _
catlo?e%ﬁﬁ?qu@%ﬁﬂﬁ?iﬁdgﬁ@'ag e .egﬁg'a ré%% mgkhod ac
cordif@y t8l ¥hdepr&lont ednten@sonaGeunaded negtr FpddTingorlsystems
"heutral mass". The accurate mass of a netabolite is
or applieathenei nthe Biendasd(bepinopnd wmesy suddienticagipn mod- .

e of A BB OBIS e RSS! RO1LBLUYEURIET] conrenpond-

meant erence I n
the accurate mass woul d indicate the sane netabolite,
as woul d be recogni zed by a person of skill in the

art. The accurate nass is given as the mass of the
neutral mnetabolite. As would be recogni zed by a person
of skill in the art, the ionization of the
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substantially equivalent to, 541.3432, 569. 3687,
699. 5198, 723.5195, 723.5197, 751.5555, 803. 568,
wea6n7558a9 The netabolites of accurate masses 809/CHRO®/000715

723.5195,723.5 197, and 751. 555 have presently been

identified as ethanol am ne pl asnmal ogens, and are

specifically decreased inidatients with AD denentia.

The netabolite markers of accurate nasses 541. 3432,
- ; a i Rg82chene present! ynbegbion.
+hd au?@%%???%%ﬁgggmgﬁgéﬁhggfggﬁéﬁgline relgted nmet abol i tes,

and are decreased in patients with cognitive

i npai rment_.an ADAS- c0g, an veri f.C it i .
The depiBE AR ot Bot BLPHE Hearietst oo 8 explained
by meah80329Figheenst abol Bt @adwet h accurate masses neasured

in Daltons of, or substantially equivalent to, a)

541. 3432, b) 569.3687, c) 699.5198, d) 723.5195, e)

1. )18 ' hes ghaiaet &) zedab¥ordin

A pers[%glofgrgﬁ%?f a:rLl g)%tt rgggttL ésgl%:%o?cihir%ﬁrra?%gr am (EIC) as J
to theshmwhdod &t&gdeectAbedndedroWs/ NB: spetdr §m & Babddm Parsonal

. igure H: a lecul ar fq P; : -
(blomegﬁgcgtf%%?hrg?sﬁgﬁhE?nmyﬁggkgcgéFC%%gfégg?cgfgg%{gﬁ%gs cre
dentiads ishovdondtHmgr &bdbs ahe amdvd/iIY )spepérsomatisbdwdigital

in Figure 7; a nolecuylar for%yIa,CfczySNg)gE; nd/ or
data 3heardrgerhiEliedodigital gredemtigni34o] 38 I ghe per-
sons iYW +dn £l SR ec4Cy and-an MRl M SR d tiBraSs8R0MBe pro-
In Figuare 8; a nolecular fornmula O C H 74NO/P; and/ or '

vider timsl stsualFshashonnpRRMANGUEe BEXONGOERY REOvabke Clagk 35, k

, shown igure 4D, angd, an PELLr TP

R e N T

data &id ughalr eeshbied ncikegeneiaB; 300B4|£E@m avh&l €sasntial in-
shown in Figure 4E, and an NﬁgNB sgﬁc rum as shown ind for-

formatgiog, Qf 18he akfY| &6FPEA ot mul Rt Bf M3 ﬁﬁﬂs AT of 1 FOT

ever. TR HTMAM &M idn d | ST €34 %y 00d3bhit) a@zBHCans pre-: -
shown 1™ Figure 4F, and an M5/ M5 spectrum as shown in

sentedFitguran lindependentul drfoonatlon ohamageneno spstamd/(dMs) and

. h . h in, fi 1 36 . o
chetr WS EMELIA SN 14348 Yo LIBISOhe creaeppins 23,

34, 3®thapol agipeapkesnel euemamisabaid tasy (et abymteseas known

699.5 198, 723 .5.195, 751.5555) and the .
by thehpephaRi 8FLeh6ri A& netabdT Ft ef1@nedt HiShetiays the possi-
bilit}ﬁgcqnartlg ’%Zéi?ag}_@g oFO hiTFRVerd G LS bdehE{®ls 1 to n

serum o D subjetts exhibiting significant cognitive )
may benpsavednton Thhe icarde &i psf ragbitioialkler umhisasegrd 8 1is

.. Cch es_in.the net.abol.i t es QCi ' and,
eI PRE | T 7 ERP PR ot I PSSPV e? [ n2f hEY the
crederfiisglensed, se4umepbospati dy oid | advareisgedofrethboldetdse ac-
i oc;&$s$in a%ngatients exhibiting a significant
COralnKp tY V@ |
i apdl ess SLA Usand@fih t BREOLSE deaheetdln 10 and is
tLe d%g%rggé§§c%$§£§%&eéghﬁ%ﬁnthe seve?i?y of the cgghitiygn
stored npai faehbr HawevEBrese henbbsesvededareshsewhen creating the

.___.di scl osed et hanol am ne as ogens_i s indepen Q .
privat, il vb Fipdir foih BRI Bpodrs Pebl Py CRoRaRcremPrise
such ®4t4 AR t Sof henef ey a thile HhadRos i£d®indye that the

[00138] Ethanol am ne pl asnmal ogens are_ a type of ) .
user RRmY a8 r@vms%otﬁ@i garét BapdEanbPhesphadprumies gyer his
biometé:zca:'anf b@aézyréﬂ rnd' fd{l%rtwﬂ ti % h e@h@é‘etﬂf&ﬁeégﬁg data out-.

configurations ?el er ‘acyl, ether, or vinyl ether). i
side dJdhetha- 2apdsidi s centgppiakky.adperafdrchensnaBuse of such -

position contains_the phosphoethanol am ne noiety.
data'Tﬁe?ef8F€Puﬁﬁehﬁﬁﬂﬁgﬁj§%sg 1o{e Paeserrhed: a3 8¥?HSF server

di acyl (also referred to herein as PtdEt), alkyl-acyl

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

(also referred to herein as EtnPl or plasnenyl).

Vari ous basic structures of ethanol am ne phosphol i pids

are shown in Figure 20, along with the standard nam ng

NN A ST

AifeftheasL RIS (P PPy SPRRL ABAER e og -©+ Piomet-
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779.58286, and h) 775.55156, which can be further
characterized by [00151] a) a MS/MS spectrum as shown

wonod7iogsroe 21; nol ecul ar fornmul a C27HS55NOOP; ardi@H20¢6000715
structure Q_| O0-CH=CHC 4H29 CH O C(O-C 7H33
CH2-O-P(O -0 C2H4-NH2 1[00152] b) a MS/ MsS spectrum as
shown in figure 22; nol eculd@ fornmula C39H74NO/P;

. and/or the structure QQ_| . 0-CH=CH Cl 4H29

storigg gugho) bépmelziccHiatrP( O s Omest¢fiiliee. OFhi@0158] tjportant

; a : m h i I gure 23: | ecul ar, ,
since B & SN aShPabl, v dfind 28 ¥t 1e possivie
with a RIH-CH Cl 4H29 CH O C(O-Cl 9H31

CH2-O-P(O -0 C2H4- NH2 OH [00154] d) a MS/ M5 spectrum
as shown in figure 24; nol ecular fornmula C43H74NO7P;
On onanbtbad thie sddLt 8 e 9O 0-fGH=CH: G 1“2 du -

. H31 CH2- O P(O) - O C2HA- NF2 OH [001%5] f(gl)ggg /ﬁ/(g(@he thox
1zed UpgEt UM AEhawFYar fPHutdrEs - fesitesul awtientidation 7, on

che oSG LRt LIS U CIEORIECED B e

thentjcat ivel MBespesttsunthatshoaw ilavid gvaeidGs n@iecekeht forms.

Such %’%ﬁ%ﬁ% HFiZI% %@%%t%‘a%i%&“gé%fcé‘ provided by the
card wil2- BePEO) ré&ysaiike NEB GH &Mﬁgﬂg@r@sg\@{ggsiﬁgﬁ%@g@ a5 exe *

12 e;}s] shown in figure 27; nol ecular” formil a
PlainethdiyrER he 480 utfdr EromHzhe EHEEHiONeBHR3 sCHaOgEM@radlion of
a digPtBl Qi - 00158] h) a_NS/ N5 . :
95 pect r umrgfsﬂ:{{s dmot%%%ﬁe%; gﬁolalecﬂ%ﬁgﬁa?{%r mEentication
code @a5ERBNGHRivatdioor d¢dibe SEOUC NS Ewirdd &k b2 6583 3uch a
s 0),-C21 H31 CH2-O-P(O - O C2H4- NH2 OH_ [ 00159] R
dlgltag:s%é% ‘?I%/telr‘iﬁ]tl[‘ih%%?u?%t aHBY hEPTRKHSEI Aerhadfienge relating
to “sqneskitgi BYENtsY:; kASwSONPBRRds TR c i
the metabolites listed in TabPe 13, ﬁosﬁlasl?éﬁb%ﬁg?%g? level
one of; fdiedientinaed whesks imass heeramiitdedt.i fied in CSF
sanples. O particular interest are the netabolites
wi th accurate masses neasured in Daltons of, or
o Toa, “agh saciod BeSplgeranly pre-
Loaded 4l 3 a gt B Adsiphng, Shaooasead Faa dirms Whendd, 72,

79 andusedids 38 agnoserglenentia, i & hgapebabebit esPBLKEES
207. 0822, 432.1532, 562.46, 655 52502k 0 o, &R example of
such a7 epidigghownginaFigg72 @nd jexampbenl ¢h patiifatsuminh proc-

D i@ . aboli t 75,8712, 371 731 ..
e N o RobAe an 437 G of 6 ctvesRehePRAL atgi-

tal identioy smahapgementermstistatD016h]s] meankurimer HBEBSHation -

th% pcresent i nventiop, a,nmethod for assessing
a

:
regardiige it U5 HTRFY | SACBFL BRI FACFRda PaliEnCaEL 8 as well
as otheéesgrifRthatike @i&@%éﬁ%'@@%ﬁ%&az &_pé:{.gé%) 3 he informa-

. obtai ning a serum sanpl e from sail ren
tion uebdiyEndig tsni ghsanpsers o iotsrdiitquast idsyalyy datomtfadmned in
19N r et aholite rker; c) c aring :
overaifngath T SRS TR A0l LSRR [ Do SRPRLED | vep-
resentest Aolreffereacke nueredr aspond iy, dat argbt @b redgf L8RAbrises
or more than one reference sanple; and d) using

n
seve:‘Cagai Ycp%%?%%ns?gmﬁggésgldenﬁﬁlf%ubr cppld Segpept can com-
prise demRitlded [ 6ddy The-st&D 95 . .aﬁglli%éz'i%gaet#&l%ev%g%tlediﬁ Fn in- |

(steb b)) may conprise analyzi he s
ternal cKfemitioyr aptndanisials peatageeeny 64E:dB) that contains pri-

e b QRYELY, 0P shet ol nalyaitg e samle (oo,

storagér apctden spechsomgixafiol { gk By LbEdEftials, the corre-. . .-

chromat ogr aph, when the nethod is a hi ght hr oughput

met hod. [00163] The one or nore than one reference
sanple may include a first reference sanpl e obtained
froma non-denmented control individual, a second
reference sanple obtained froma patient wth
cognitive inpairnent as neasured by ADAS-cog, a third

o I o

Y o - o
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method for differentially diagnosing denentia or the
risk of denentia in a patient. The nethod conprising
woOheo7arseps of : a) obtaining a sanple from sai dPORGHRMIG/000715

b) anal yzing said sanple to obtain quantifiying data

for one or nore than one netabolite marker; c)

obtaining a ratio for each iof the one or nore than one

netabolite marker to an internal control netabolite; o
spond {)g conpaiicngesmchof athe af1SPai(paurte @f 30y ethhanuses a spe- -

I, Lite marker to e intern ontrol netabolite
cific £E§§§F33%5Wdi n@j%a?lé%gb? aPﬁgd % ot_‘r‘?ﬁleonézgof79 & Hfgpded the
privaaekegber epta SRIIP| @ircmielt Uss NEngaild eRArd &k d Oinforma-
, differentially diagnose denentia or the risk of
tion. EFENEFPRSVROEEET1PHe 79t @5 ofeldnals Semmae asiration codes
53 arésS ) ; ri,se I yz] he usj;Rg
(RSB SO ) 25208 MEUUBRLT YR, VBT dava ororea
on thej ghirdg axe bextérmally, dslthenablespeat monmtisrakdeul thterface

he F Orhbjt time of flight ,(TOF r
and Sg%%%%a%ol%ee -E)l\/%essl.onﬁ tﬁfﬁ%?%% 9 F%‘ép%ﬁ%g§ﬁ8%€?or?é}de/ror can
be uptaiatl bdagat ppad vhidugh akddiml uple=det. eCtREr888$e the
l e, apd wi thout wi shing t

filter. For,k exan 0 be .
SEEUCHUTS (PRGBULR Frbt r AneRPYSaPe CESTOM ket dit oP mpssible to

ttriuedr dpgheskT | TOE . (
? rltri gl e quagr u?cz}l ((‘e’ﬂc}(sl'lz'e ornt&)?%#ﬁﬁaglaﬂ,i gﬁe tgﬁégr?gs?rs and a

secondpgat rgiaither coaguene Jpervittdd éngei fhee ttecqatent5. It is |

racer 91 49,808 ANV B L VPR TROG DS B Bcoras o

card 8ragnead@iic bynadl CAskond nskigedhdigs e aidonré&dBre0h newly |

to(%her fra%msnt ation procedures to create fragnment . -
creatqd, §CIMERLY helPTonkC opLABFEtER Af B Ble ks apl Fedgiventaxisting
record e7detRut ed; DY FhesPBSH- SPEE er. Chnd t

can then be ?grthersfragrrent e%ﬁ?g%%‘r'ea'rte fﬁ?¥%€€§f Blace of
such ipfgweationAwishaat ithel wentdny sahptlee coatd ke controlled by
: 1.0 r itoltdnle Ss_spegtr ter ing.a Liquid )
ldentlo& g%%“%%?%m%tsogr aphﬁ g‘%t g?heo?: i r 29 E‘Efc‘li Gn.segment
and INX0M6 Mot ma tihey neddwxetl as j ust descri bed above, the one

or nore than one reference sanple may be a first

ref erence sanpl e obtained froma non-denented contr ol _
Figurd Ngli ¥hoWal a 18 RN&uodctt! ref ¢ L& 5

J may furt_he?31 inclsude aosecoeglé: :%e%%%egsgérgaego%t%g%ﬁed’ng to

the prezpnta paverhionit Fhel icairdals yhadi agneseill AD- désentbaa usual

: . etd ference _sa optained froma patient with
credit] %#‘ém h%/ltdilasgn%\é%:'dcn%oﬁy A%“ﬁ%?r@ﬁt itgl,"’ma % OeFEfAt card, usu-

ally wwelissenoethatpbe (@bkairked JoedPat iRA WBHNSUIFREI NG and 9 is -

f%dﬁi gnificant_cognitive inpairnent, or any e
SXagget at | BRTEPRILOAREPHDREEPT B3 his nBEpBEdasn the card by

storagéeuddhed S"@&}/igse: trﬁr‘ﬁar?@rfﬁéf Bad,r E?ﬁg%@c iéﬁﬁ?ggogﬂ?}grcod{e,

be serum sanp e one or nore one neta

a radimrikeeqwenchechépecrediniyr ovthidie seistdolétmeans hidstiedonally .

h erized (accurate mas name/ conposition, _. . S
the ol & WORSHE00ErE) FRREHEPE HBSRanOES REGRAME eBnArgH tional
chip awtdabsli welichefens Bo nsendegenous MRIARA id€ indicated by

naturally present in the patient. Any suitable

arrow datogeteudddet iperl t ehiRatagde84narawdry avehipheard analog |
t &g S sh5an.he ; t.ne i.nternal control .. o
© % et abo |t{(:eﬁ‘r;t o?ggxg%pllg,%%gﬁ%awl{hc}:d}e vﬁasrr# néé’ tn{t’)h%eChlp card-- ¥
84 mayl iatisd riop dérel grdsediads caddt ©lon®l abekbhe HBYeb8]1 different

. hosphati dyl et hapol am ne 16:0/18:0 (PtdEt 16:0/18:0,

chip ‘%d%ssp ReYsiRswnS htergg}oé( -Lhefantht ehhal SusP’6l and opera-- |

tors. netabolite has a nol ecul ar fornula of C39H78NC8P, and
a structure characterized as CH2 O C(O-Cl 5H31 CH
OCO-C 7H35 CH2-O P(O -0 C2H4-NH2 OH [ O0169] Use of
the ratio of the netabolite marker to the internal
control netabolite offers measurenent that are nore
stabl e and reproduci bl e than nmeasurenent of absol ute
| evel s of the netabolite marker. As the internal

. e o

ey T
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CH2-O-P(O -0 C2H4-NH2 OH [00177] g) a MS/ M5 spectrum
as shown in figure 27; nol ecular fornmul a C45H32NO/P;
wan7ar3dhe structure C H2- O CH=CH Cl 6H33 CH @cT(CHRe@GI000715
9H31 CH2-O-P(O -0 C2H4A-NH2 | O H [00178] h) a MS/ MS
spectrum as shown in figure 28; nolecular fornula
CA5H78NO7P; and/or the strégture C H2- O CH=CH Cl 6H33
CHOCO-C21H31 CH2-O P(O - O C2H4- NH2 OH 00179]
respectively. [00 180] In yet another enbodi nent of

.. the 5re$ent inventjon, there is provided a pethod for |, ,
Besidesy iphyeifiglike 34ivAcyhEr AR, f BFCRFERYi dgpken 1t 1s

also PEEBMi@ kB APHdPNtaiGOIRELSANICR) MR A8MBry as will -
sanple fromsaid patient; b) analyzing said sanple to A
be seaibtidl rthpadestyingidat setotlngetor Figre7thdR SEP or an op-
ol it r . | N b g ntd fyi a .
eratoy hay At REtha b S8 T a P E S 0o A% d Peo nie
serviaae oef ecenestsatip eprandndg wdi ng phydicalpardkson 86 or 94
..., determ ne_whether the therapy is inproving the
withinyd g aF&$t®t®C o - the patient. [001 81] Optionally,
after the step of analyzing (step b), a ratio for each
of the one or nore than one netabolite marker to an
Figurg it eslmews canceobndecabotiineniapibe povahnéd aqapnding to the
S h_ratiQ of ' n h . ,
presefifepuBRETohs e R Snfel ATeSne R oFiFs 25 the
card 180 darresponflingt damb@hineinted Peewonnd oinformathan 83 is
ne reference sanple is conpared to eval uate the
Sto’feéf PRcddF oPOFFrE‘t br 8p9TagB0TSIPSThe® SREFT0f IERRSy A%y e @
simpld ShEBtfre MY COREIRE, aRak¥%ahpy frlRRnEHM} cbip | bdUiadly other
. chromat ography mass spectronetry (LG MS), or .
suitakjle dreins vePidigionarpli SEeaPauehi Yy CPEOEHPPF eabplot 91 in

I Lqui rQ g . [i rj tgap b
order (LGUASAINATARORARIE: BIE) (R (ahe bED BN may be in
sertedredibdren60&d83k Bydtibetedr by" tlrepapy?2,. Mhe sadidanional data |

ny suitable course of ther hat pay. i nprove the s
card §EYmeK' HO S GROGE Rty et LIt Foaht PORSEEPRG ©F RFID

inter@y@ UatisfevdheRrnavaldditiibat Neafff ifaCYa P £B¢ be hooked up
t herapy, the effect of the Eartlcul ar therapy in

to the peevhing by degeadievfericafegionnestare Ghe eldidqtiicam] data
j | e e ' o) erson ,of, skill in
card f} gay R IEEHE Kol dh iRl S S B BREE Qifier the
therapy is effective for treating the denented
,State 01 84] In the nethods as described, the_one or,
A thi r%m%’{:igﬁmSHE M&fe e Sfa i et%yd%Eaaﬁ§r§u!8t f&loéle without
addit IGHLl eNCE SEIPL S t FUn B M s W bt Gty Shing to
be limting in any manner, the reference sanple may be
a plurality of sanples obtained fromfrom non-denent ed
nt i ndi vi. l.s,..a pluralit f sanpl qbt aj ned
For tﬁ%or%ra%el n$]gal 13‘% ilgdr? sgc eADL%]é igntass, n@ﬁgiorasrmr%e pouch 9
will ddwrbendepignbbedapy basel snessangl ehebichiipedafddoad ell as
pgti ent; _or_any conmbination thereof, A pre-therapy __ . .
the agdibfiPrRelsdmie FREM tHelpadPEnbe depignakgdrpy additional
token Usef W4 as the variation in metabolites will then be
specific to the patient. [001 85] The sanple and the
reference sanple may be serum sanples. In this case,

.. 1 he ane nore than gne netabolite marker could b RS
naait 4G her R "fo, S0GRY: GRS PRV Skl edneg trces 85, -
95. TH¢ ancemield b ! hes ephy ber exaipt Ezaleiabelthee, a radio

mar kers with accurate nasses nmeasured in Daltons of,
frequegicyupdttaitiage y Bquikal ehecEsical 1 Daperisge. 3ggmwever any -
6 7 5 : 7 5555, . 5A8,
other e AT et Ty ely . T RePebaBol T et kirs Ty BET ™Y
sel ected fromnetabolites M5 to M24 with accurate
masses of, or substantially equivalent to those |isted
in Table 18, for exanple, netabolites with accurate
masses neasured in Daltons of, or substantially
equi val ent to, 701.53591, 699.52026, 723.52026,

— g e g o~ N PN PN —rNN /NN A — v e g g g g e —— g g o o~ o~
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i mage anal ysis such as magneti c resonance i nmagi ng
(MRI), positron em ssion tonography (PET) scan,
woanpursad zed t onography (CT) scan, nucl ear nmagaQetdH2006/000715
resonance (NVR), and various nmass spectronetry-based
systens. [00 189] A high-throughput nethod for
determ ning the | evel s of tife metabolites in a
erson's bl ood and conparing the levels to levels in a SR
also her wgked'r &he cpeeicpbpinberbaceaficreggtampls prediltle oo read .
: aet her 4 h S AD or. not. Thi s .can be
= £LiBLePIEL"ECO HIRE S0 BRSv LR nlig) Sty Heder 61 rur-
thermprediitt iien al gor pblsmibleclthasi fihd heat@€st, s@adempBbses dis-

reviously described,, which woul d out put a percent age |,
play BEsBEniin 197HeF foviHERAEY iR CEPGe Oiiistoddh iR o to

the udRRK imOapendefldanofmdpepassaynsmetdodstagukonth @SridiSion or
., .intensities of the metabolites could be neasured.
liquidnegrvierahethenleyufarseiphyl begbnetd epmpbexi hgfarmation.
threshold intensity I evel fromthe mass spectroneter
and determ ni ng whether a person's profile is above or
In ordelrovkd herthemsboldhtwhi £homouhd iaddiitatemdlhetokd® 84, 94 to
th s%ﬁ%u%. Alternatively, and w thout mﬁshig% to be . .
€ 93 t Png®i P Pm SCLIOPt 8P HRY et REFUES aCPPgryication

chann@Vardyl t @hé¥epasgaycdsiamrt R iR f GhaRAe10 Met BEAVBENT R8e two

, mol ar concentration of the six nmetabolites in the
will henegémpitiedasor niiriandommepopen avibh. ban etisdilitshed at the
£i t h trat oyl d then be determ ned for .

st B3O PP, PRV TR R g g™ o (iftpniapicn ene
tokent Bat Affitdihethiasuf bkt evrbsrofon heheetwd®l bfeshedradditional -

nbinati ons of the netapolites, re below a certain
card GEORLEEN S e MELAPY LSS LS P QY Buf SIS o tie
policprebabhéi éyitbat obhenkngdhyi didhai scppgitive for AD.

herefore, the optinmal di agnostic test could conprise a
met hod of neasuring the intensities of the netabolites

LNn-Ser an _al ithmfaor . ing the intensity . :
The Cégﬁugsggngﬁg)g?lp&% iF‘r?%r‘a 4p|rrgeoéll%€tlté%‘kparrgbla%eﬁrﬁllef]ocaeg{tlty cre- ...
dentiahviagagemaatwelistem fthatbeongalieal Piyidtee keys as identity
d A%k#ﬁgatiﬁg).<{oo 190]..The nethpds_and identified
CreCeRt birat kel S Sof I HE RS I iPRMtF ok SYFatid BhesAUPF 63 that
uses BD|RRHIES OrpPBLabel iegs ithed ﬁm@,kéyl fdi Iendhea 64 that
criteria identified in 1999 for an ideal screening
loaded ekhe[ priivage desiss opaphelmgntssijcenapabicsesis and software
e j cific netabolites is relatively sinple
uPdatgn%E%%§ﬁ9%$$§étive per assay. The test is mninmally
i nvasive and is indicative of cognitive inpairnment and
of . AD hol ogy. .Trans] ation_of ,Ihe nethod into a
To engbl; pBF LABIE) SnghpRtsns WeLR tianPeRe GIAGR (Berators (pro-
vider CHEMsEETYcbabatatl or yphadwase (he1eePeiCial -
accept abl e and gef?ectni ve. Furt(her nore, the r@gt haoo{(eo% manage
ment am¢ Hriskwlizaveeni systersinaotecesgare. hi ghly trained ‘
personnel to performand interpret the test. [00191]
The present invention will be further illustrated in
The direltadl | ddieng i@yanpeesicExamprk Leikirit i (ieat i @ReOfinternal
(g Differentially Expressed Metabolites [00192]
tAent ¥y f EFERPRELRY Se kT e PAePEBBIALEs Widieln dehei Seggents 71
and k& cfléd@l‘a@ l")'S,d' @gﬂﬂs%qléAQHﬂéﬁﬂnd&@ﬁng% credentials and
significant cognitive I nmpalrnent, cTT R ca y &]agnose
some a@rhdd zARdenveddenmdtimthtdont tdlat. §iHrH3the card 8 through

ini S | . E t AD di ti .
one o WHLeOLAIpLER: Tofbhe 4D som A qunostic Bt i -

quencipopyl| aleensiehlnordymntad wiead e | Ddtui-ddal S R@RE %% cre- -

clinically diagnosed AD and non- AD denenti a patients.
The bi ochemi cal markers of AD described in the
invention were derived fromthe analysis of 75 serum
sanples frompatients clinically diagnosed with
probabl e AD (43 patients with significant cognitive
inmpairnment, 32 with no cognitive inpairnment), serum

. . T o
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2. Negative ESI (analysis node 1102) Organic Extract
3. Positive ESI (analysis node 1201) 4. Negative ESI
wolameloyios node 1202) 5. Positive APCI (anal ysPeTHmBLte06/000715

1203) 6. Negative APClI (analysis node 1204) [00198]

Mass Spectronetry Data Processing. Using a |linear

| east - squares regression | t1Re, nass axis val ues were
calibrated such that each internal standard mass peak

dent i, ascrmssaéfhoc pbceived. pnforoetnpanedhaitt leritesrs the token:

theoret| ness, X of twar e .from Bruker. . R
ehrougy] (O BE NG SYRTERTE e R SEURr 1o idgRabPd Ferional in-
forma syl £ €6 aaﬂezeégiablelamet And RGN IGRDIA HdWH ©Rdal token

transformati on was performed prior to Fourier :

84, 94 rehAf ckinherkemhdip t kectlal ke ons. The nmass spectra
fromeach analysis were integrated, creating a peak
list that contai ned the accurate nmass and absol ute

The addivhenay btbkeaclBipeaks myrpounualnnlnlﬁerma:trg@nofthat speci-

0- 20 O n z analyze order_to .conpare_a
ries R AR EP OBl ST APB RO o R ar G pdBEOHide for a
busunémi arelhesonshlipdetiact eghansgipeak srnvasowideer bed e addi-
t heir correspaondi ng\tneutral masses assumﬁg hydr ogen
A

tlona]ad&tﬁ?&‘tenf ottt i%6n. ALsdIFY géﬁé?atc‘éﬁlw dpAeAsieRal identity
v a y r r
creao{gt on LY LAV Vot v B R oc e

card $i styweradkty| hbe, agdskaboeh, tSKencaaadaﬂ nlye hlatisssued by a

catza [ERIRU HhE! okl L SRulS EpRLogint 89 R0 LS SOT TBL cxan-

ple byaaseﬁammﬁmzmerﬂg@tﬁfue&huunl qge a[%én]WiiSonllne shop, in-
det erm ned, representi ng the_y axis. This val ue
SUranGe fUuRARYE- tHe Bberagel #oaﬁiL 5pkeReMayt bet ddsaasuiat @ com-

pany WBSSAS: tBA blgé@sﬁfﬂ ' 5&&%@' g, dﬁéﬁﬁ mpedsko be Any hlenternal R

equi val ent nsi dering t the” mass accuracy o
computeist sygban. f Ghet reeddiit idnal | ookan andgr ddsicc be a token that

roxim n ilklled in the art wll
has bEGR IR B dhdied BRAENE She it (i e
i ndi vi dual nasses that fall within +/- 5 ppmof this
average mass. A colum was created for each file that
User {aforfiigi-nal | ys88| ecta@rd o8 b@raﬁal Fb@d useppésentiaywy service
X1 it d
neceséol?.ec%ﬁﬁf ??E%glggf%%{:gﬁﬁ )éuE I | ed%%'r}{ OJB'Q th@ 44t ser-
vice oepnagebeadhegeot, n @d@rrté:ltialyealﬁaeadgh readlmﬂdgatsech\dices Ac-

not _con ntensjty.va u .were leftblank. Once | |
cording ty, %’Sefl qﬂ%“edﬁ‘fjac éd’?ﬁH ?a‘bjr%‘&e%@d cafd b ifed 1nked
directnd Bt efips egdr and PHAt pyevLieri ¢l Lhentidy egewe&@e now
assi gned. Each of the spectra were then peak picked t

transmiisis EAECRHRSS ARd HhR RS (I of This hekeBoBht ean be 1ssued
from HRLEE g@@ Hhesedata %5(@”13 |1 c@f sthe, r@?%‘?mﬁ?ﬁ&@ah?e%hat the
at a e. e ata

nmer ge td create one ile per s
servide mWid&B&m&a@*ﬂs esheasehfien ofrghd aoiteal isgned’ed delivery

cre a signal netabolite array in which
of the FhE n%%mﬁ?é EEEFS?QﬁFeEeEi?lXe@oFHﬁn TERGTERSR GHGREL 47-
The tcﬂ]&éx@b@éht Bel, S ake RARRRAEIRE by a1nd @f@pl’i:?&“éll Botheigeldig. 7,
corresponding to a gl ven netabolite sanple

a smaglgrdndfat i Oe qflhbplﬁ eAsPLY-6ardhernmequbuhbileati o lratone-time
| V\hen t he dat i.S represented P
passw ﬁ cglfeojlr'ir%]tg gﬁrst"’l)aéf %I 5% &5 THow hg" Tffae?eehcgg bEt \%‘&ﬁ( impor-" i

tant, gxlmtpSupénsan@l €S rwer eisdeto rﬂHéectokEif sanener eeedune starts

was ufilized to_conbine the 11CSF sanples in a

3 SeCyledFienReEbn4L @%nt@%r?wl FB@lg@F Auprgem well as a
securdd 8 r 091?%0 t S71- b JEAS-§S i -
sel g%%gfgo?()[ ta olllle@e;é |ch di -TLfere d i gmf?can ybe acti
between the followng different clinical groups in '
serum Metabolites that were | ess than p<0.05 were
consi dered significant. [00201] Al - dinically
di agnosed AD patients (n=75) vs. non-demented controls
(n 1) Thi s conparl son y| eI ded 262 et abol | tes (see

F A/ o
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described as follows: [002 11] 1. Non-AD with
significant cognitive inpairnment vs. control: a.
waiararky 541 . 3432 - decreased b. Bi omarker B69/CIR806/000715
- decreasedc . Bionmarker 699.5198 - no difference d.
Bi omar ker 723.5195 - no difference e. Bi omarker
723.5197 - no difference f’. Bi omarker 751.5555 - no
difference g - Bionmarker 803.568 - decreased h. f
vated. BoPnavkere886. 558 possidekeastlbt 0bke 2FokrRniifald ysmart-card”
di agnosed with signifi.cant .cogni S.
84 creapifigy|itee %B%rrﬁﬁﬁbl et ggescor eg’seeegp(eﬁl{émegrat & and
the smBreNRKel 569. 3687 it dﬁér edsed wosHBildar khatGgﬁldSl@@e time-
decreased d, Biomarker 723.5195 - decyease
token 5 ohasdeinTbae 598G -6 (HLFRASE LS TR bt KETAH8 1 5555
- decreased g - Bionmarker 803.568 - decreased h.
Bi omar ker 886. 5582 - decreased [00213] C i ni cal
Upon o@leagmgswh? ABhwist rmdmnrsﬂlgnﬂl GarMeIRRAR t PIE Pﬁéame{%émlng to

a. Bi nark 3 rea b.
the neéﬁ oﬁé 9'936915365 alniy e(cjﬂf ergg%e Cagfcgl gmﬂ%gd then either
proces$88. 2HIW vaﬂﬁ@é’@@@edh@ouﬁhonwé(etolléﬁ BWSor dedrickdedl di-
e . Bionmarker 723.5197 - decreased f . Bionmarker
rectly 7By, 5955 onedédreasolen; GRameRt ISeSEEP Ve, 1R T efRE ©1-
ther & 8@?1 Lo 5982 15 Nqrdichibenshee 409744k | ReRaGhrd 75
% h hreégnon contro cases descri bed above, a unique
withinsabsgtisbingaekemsenina¥ldecr eased. [002 15] Bar graphs
representing the nmean +/- SEM of the 8bi omarkers for
the two different clinical groups with a significant
In th&O0HbdVe/ e dgBaiibeant pﬁ&Efshmvma.dén’Eitgjar e deel e hee tc@n be
non- AD depentia with si n|f|c n|t|¥% |rne

pairs gf NG LRI ihi F it T8 ‘Sgﬁrrtl gL e gRatr s
alwaysbee{ffig.r Ydddeth ag: 8 reBhRiR roi54‘éhe3é§@1t¥n(?;hat uses it to

ence b. Biomarker 569.3687 - no difference c.
authenBiomtek éit 5634 .5 THes conkasmamldal pubbiarkey ¥o3distributed

d 723 ,
ana o133 EO0°0R By B EIALCARS el i S0 Sas8sey e

owner -SH8theNGeiFdws epaeth.oBi enar Kesy 88ﬁ155&21cr§rp1:ed messages

difference [002 16] The results of this inventjon show :
over he| AEtwARt | hEFFBRTEUCHUER 1He sEltftof SRR Edalsith the
publlcw'kgr}lz cLEnicgQl lﬂe@éﬁ%ﬁpsggdA@ﬂﬁlﬂEﬁ %ﬂlgntﬁéc‘i‘ﬁ’tlvate key of .

trve 1 npalrnent Ividdals wth clinically :
the secmd@gnosm: mysNem arwi gmi th cdhf feoent t fFpmmetric encryp-

cion BRI b G B0 Py BB ey

lengthl HRRWHTRR ,th@n@emﬁnd%mll&%d danthel artThese findi ngs
are capabl e of identifying and distinguishing the
different types of dementia fromone another and from a

The adt FALLY-SLAYES OF CAUNLIGNEOIIPIHEI U deeF! LBBEra for”

thi s application. Fromthe above results, 1t” can

each Huﬂiﬁmsscnemhuﬂed tcihat ddmdnhbh@erlhasmmﬂ&hsannappllcatlon
nasses 699. 5198, 723.5195, 723,5997, 751.555

operatols (AU 06r6pr%tﬁ"’fw%l BEyUehi ‘étﬁﬁ?ﬁﬁ?gé

tion =dkic¥3Zs pe8v3E8d. b?oaclf@f;au@%a@ﬁ%?tﬁxﬁ §§€GLEéCprov1der

e

for cognitive inpair based on ADAS-cog testin

(AuSP,[ o1 7fhat sésofd thedr dpbrRIGItRf chr FBst IMﬁol%ﬁ e‘F]HesAuSU 66
or a &é@ic%@é‘&%x%?ﬁ&ﬁé@%&ws% V\’g\ sters the End-
cognitive inpalrnent, was app to a patlents
User afhe ddSFdtea tde ycusesspomting aKepxRea:md/eby the card 8, 9

I G

ment Fl i Hhcahby diragnased AlxpassencsitBat had die same time his:
significant cognitive inpairment (n=43), 15 of those '

patients had a score on MVBE that would indicate
normal cognition (MVBE > 28), whereas the remaining 28
patients had MVBE scores that indicated a mld

i mpai rment (score 18-23, n=11) or severe cognitive
|npa|rnent (score 9-17, n=l 7). A F test was used to

g, T - . I L 1" rr -

W8n RhEsgutppatica-
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cognitive inpaired on MVBE (565. 3394, 569. 369,
801. 555, 857.6186). Using a 0/1 binary nodel, each
weoabizaniseogan be | abel ed using a 3 digit code fPOmMCH2065/000715

i ndi cating no cognitive inpairnment and no AD pat hol ogy

to "111" indicating both E and ADAScog i npai r ment

and AD pat hol ogy. Table 9 i ndicates the separation of

the patient sanples into the 8 categories. [OOZZOL
:Ldentlthr awrefdritimkeinpandihe weredaphl £0d iMHiwAduaPED PBlcatlon

ol e pat t tg s

purpos%&t n‘Agftetpe%ra %%nQO g%eﬁ@gg&kﬁ IC%EJ]?;1 {\;'\gge%sagazc% egQ"‘?@ig@uSP °3
the kefatiesbsdwense ised eaﬁedclt&mﬂzeel tielvatepr keynt(e\dtthwl 76) as

best di SCI‘I m.na etween e 3 differe
ident § Pye ARt . 265 2@35#85 Fnﬁzcﬁub Gh RPACTotyG us? 63
that w&ﬁiZ@e %ed%%m&&@—éﬁé ALSPakt ede g0 biyORhe card
the MMSE score (n=20) vs. normal cognition on the
8. In mm @f r&zchhﬁeswmen@f sthet ksy ®asopdpf 6PREgIns ad-
twe he di ff < ) colh &
dltlonfi ]a%ol |f?es Ecrrg)t ﬁf@i-va ue gﬁ}t SEI?eZ orA nlca ion
with the. cnmmre%iﬁqmtdmlmgycaaﬂe list ed in Table 10. Table 11
lists the 124 netabolites thatnmet the p-value criteria
for high ADAS score vs. |ow ADAS score, and Table 12

As sh&RNtahngighe 1ki sty daftds Mekahelsiuees Byhaghdreproéi@cer of the
~value criteria for i rpai red score on MMSE and nor nal

card iRT on6Bh- MEBEL [80221§, Bdt Rayh&eANRSE gy aREVRKNBE inde--
LeuLop chal ogi ¢ st.s S Ves £r Ler

pendern elélztgeg)é‘t’o ép‘—’lr(’g:&u g}% tg% ent ? B,flg %‘%mﬁﬁ%&%‘* card 8

havingabtddd yvedher eficeacei tfdADLéubl'beuseaSEaa:hl &nt cﬁésurgggsstore a

bi onar kers assqci at e W|th ADAS- @& core and/ E h
set ofyrgdeRtAF¥dCEsiehELabs i(tpitdadds Yorree ) 245 on the
card @NGpbA! Ebgh%sﬁnfOQmﬂHearErﬁﬁ%@xnceﬁhet'ﬂ&eﬁ%ﬁ?n%§éd€§1t1als of

one’'s self and environnment, as well as nmenory and :
one C3 afguage abiill istoress smchn ohaseldiagediacersegentiofl with a

.excl usi ve to cQ n|t| aLLnme S d :
Certaldlerr%ﬁ ra§ heryanlilecgolh t|l7<%'n 1? %%?ula%g a\#tgnt\]’amd at. 2 a

given tyfige obyprcweu A ¥4 ent adh OALSHE MBBr yaﬁa?ndllmtéchntgmlaghe CA 64.
deficit would show a sjmlar reduction wt

The card| o§PEaRIs&hpI%: OB S ThRSs&RpFe St {113%116 first seg-

ment TDAiNEEYUh $helSeq Ll @R i USCOVRLY YRS ROLst! eWrdliment of
and was conprised of 1ndividuals of various ethnic and

the ugeogmaphi cziie bagkdr Bulie @hd64f thatyi hgibirlbses a further

ey oSLA0 BAAPURR TR S S BM! SR of o mew

enrolmgaiterptotierent oa papuhateépt. th802A3b1Ben€SBE the card issu-

Bi omarkers. [00224] A student' s T-test s used to '
ing Cel 8t BRE mACHIGRCRS N CADBPFREF LGB Wbt §oHAL  entolment

code &éii‘é&abgﬁﬁgkégaésggrAQﬂéaté ehiaNgh CLhA ‘Eﬁ%l borres;ondlng,
di agnose on-AD patients in F sanpl es (p<0.05) C
fmgemet:aﬁol mbppimgl tid ssteredriigrsidshobhei reetalsing 13}, together

wien HEERIRLERRLLLe A Ser] LA FLT Y, BELVRSAIR szacion

by a Hicgnesttr déy| hiyo Happert abebit epeafiesdesgr bifedhey card to
their accurate nmass and anal ysis node, which together

the uges. sttflﬂoS‘r ePef ECHRRly i BBAEhEheuRR TSRS cREFRFS Codes are

predeifl s@n%fﬁ:gfmﬁﬁél P%QfeeiFaﬁhﬁgpﬁ%ﬁan%§ PT) into the ‘

arl y and putative functional grotups) of eac
card. wetabolite [00225] An optinmal subset of 12
metabolites fromthe 42 netabolites described above
was sel ected. These netabolites had the greatest
Each Eé?t rddsdl dbhtgirscadaetwean 1t Neadow f OYRSotRsiln which
1) Met abolites were excluded if they were not
detected in at | east 60% of the sanples in each group
(4/6 clinically diagnosed AD and 3/5 clinically
di agnosed non-AD). The panel conprises masses
207. 0822, 275.8712, 371.731 1, 373.728, 432. 1532,
485. 5603, 487.6482, 562. 46 622 2539 640. 2637

—rNN N AN -_—A PN NN PN Al L 1

o o T g,
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ei ght di agnostic netabolites discovered using the FTMS

nmet hod. Ei ght representative clinically-diagnosed AD
weanplig3@xt ract s and ei ght representative non- gemem2ew/000715

control sanple extracts were anal yzed by LC- M5 using

an HP 1100 hi gh-perfor manc§9l i qui d chromat ogr aphy

interfaced to an ABI Q Star” mass spectroneter. [00232]

~ Aqueous fractions fromfive clinically-di agnoseq AD .
definegndhe wesedneveheBatBonthe| CEYRpPETERPE Gc P IREAEhm and the

t Lt n cepstkhiku ' 06 a’’ :
cresesBUAPISELLL Ll 3L 40000 98, SBCLECOSLIARERON:
to eadi khy reconssideted smviEr wee sobpect@tinad HPECthe corre-

.(Agi |L.ent. Technol qqi e (HP_1100.-with.Metasi |, ,AQ
spondifte) (KD CONmi T orid Lt P ELRhLARGLD AT Of° MaFpReRt and
the ‘k%LﬁeEbQWSr%tl’% afa 062 mhEnitd JUR233]a Ebeghentr amcele (SAC)

C was anal yzed using an ABI Q. Star XL nass ,
and kepetaenid erCEPEEed XhTh gotaPLIICRpREF id-iieked by the

card %%’%&@ef NAREORLEI v& Mds. Jha, sean; JyPeq| Ee{/U:rEc_%Q@n an expi-

was tinme-of-flight (TOF) with an accumul ation
ration idmtaf (KEDDOGssdedrided .mibhe KHyeldbest@bent 50handine0@Lt the

. , .and_durati.on tine o Q0 mn._Spurce r.anet er
aCtlv%Oél a8 ¢ gheoﬁse.y I%%c%%%r zée%%étiagiﬁl) o%g;tq}eong%éo%r geat an
AuSP @38, 2ThESREVIGeddtd i HAsi <UL 40; theblkic2ek date in the

Current (NC) 0O; Tenperature 4500C, Declusterin
Event pReéntiar (06) resrdrdc HMEIPot AR | Ehe(iﬁﬁ}?--é\%@?r that re-

spect IRROIPSLEriag Brientidl & (OF2)kedSrebBrMBMeaPE8al the KED

scan type was product ion, accunulation tinme was

must He 0066rsebeddso starew adaee beTheenrsfrastine000 rBgquast a key -

uration ti 70 min.  AlJ_source par ters are
renewd! ThhE (KRR Fbae, W el FEFuRPRACRY, B (B groducer
These -dldciangdndokkhsivad gashbbABmsnbllieger) @frio>ddy .1icense ac-'
, [00234] Six of the, eight metabolite masses gr evi qusly
Civatiprc506r &d lonldert FINECHefenyERLEI & JHEE heAABHIGLIgEamecha-

: pectr. ea T, | WM the a r st
nion JEESUSPEP PYChTeR anrdBs Ene i eIl B ERE TR Seg wien
out aflfiecéamg neteabubabielitpd afthechmet abolli taendv the aotheat ecreden-
tigls BSS of 88qd5582 was not detected. Therefore, only six

tals i JHoF i $2E(699. 5198, 723.5195, 751.5555, 541. 3432,

569. 3687, 803.568) were used for the renaining
anal yses. £00235] The extracted ion chromatograns '
The cppfes)l fand t Hetadrthi @rEsteng eabhown tion Feyliee 4with the
t : Lght n- t c (o]
same glRd & BB oy S EpIL, oI D s PileiRess models
without i al tatlyg dilagnoseitc AD fiv@sre The sensitivity of the
star is superior to the FTM5, resulting in a greater
magni tude in intensity difference between the
A methed- gepepkediagntipokusubheehsgand s¢ld rirf aldds tdicadosesken 84
AD popul ation for the selected biomarkers. Figure 5 '
as degpphRefdhabaver dge ilawstaedest tin of ig he4 sprdbibomacketescribed
e ei ght non-denmented control and eight
&s fo%ﬁ?&#bally-diagnosed AD sanpl es as detected on the
FTMS and Q Star. [00236] B. CSF Bi onarkers [00237] The
net abolites_and their associations wth the clinical
The DYRITADIER QBaLis Y b1 b SCITRIGIRG Briae e LIq IS Bteps:
confirmed using an i ndependent nass spectronetry
system Representative sanple extracts from each
- hawdwedpre preodpchienr é0fnamieagiby the MBudi figoanthe pouch 9
Q{g&)ﬁ%gﬁgﬁﬁ¥ é%@?ggﬁ i quid chromat ography, or :
alent i nter

equil v aced to an ABI Q Star, or equival ent
- Ineesd Shenwaoeet @ . tThe bi Ainvaes svidlld betessEddd on the card.
informati on for the purpose of identifying netabolites
that differ in intensity between the clinical
vari abl es under investigation. Exanple 3: Structure
El uci dation of the Prinmary Metabolite Bi omarkers
[ 00238] Characteristics that can be used for structure
el uci dation of netabolites include accurate mass and

- r I L, .
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nol ecul e. MS/MS was carried out on the ABI-Q Star XL

with all paranmeters as previously nentioned using
woli2007mgsa9 as the collision gas at 5 psi and coPCTAIH2M06/000715

energy (CE) settings of -50 volts. [00244] Based on

the fragnmentation pattern fnd nmasses, the netabolite

mar kers specific to the ADAS-cog scores have been

- TBRoARAVRRR Aol oI A APBy HIEIBEe M iRoRe SR

MS/ MB, the nol ecul ar forrrul ae of 3 netabolites

specific to the ADAS-cog scores (accurate neutral
If al]mté’@estetﬁt%Mer%4%‘200%@f‘83687th%09a5@8}3 wér és designated as
. e £25kB) gH55 a denti-
Anon}%?\%%o , respectively. Iﬁ%‘?d tcguct U%QEEQreeagﬁog\%%égt identi
fier, Ergdestibld-sléendlhoduasd.ati ve structures of additional
mar kers are shown in Figure 15. [00245] The 3
nmet abolites specific to AD pathol ogy, with accurate
The fdlahidly MREFRS 0idikBHRIS2e €3> 2HIhymE 6430195,
wer e anal yzed using FT-1CRMS and LC/ M5 t echni ques, and
by HRAPCI - M5, and MS/ M5 spectral analysis. Daughter
- 1R A6le e 1M TRE S gt i Q)
e)ac met aborqllte R erdiargﬂ%o%\%n m%%t%%tel;ewg fg’defhloz
nmol ecul ar fornul ae were determ ned to be C43H7 NO/P, C
H. 4 P, _and CAl H7__NO7P, res ectivel ased on th
The ip}EURLhEAETOR PAEPH arERAbSee™ { FCRELLEOF | Fge  into the

ident iyl kersdsperdf | GatebAEPababoliegy ihavecheaihaassdgned, o with
structures havi ng an et hanol am ne pl asnal ogen

the 1%%%%%%]?8[(1@@%] Fof tﬁ@X751aI5%55gﬁetldb-‘<ﬁnqee geatrol codes
d
(sac, HRAPd aﬁgdrrfgt'ﬁg %ﬁ%&h&é%&%@% l(c_f}%”gkbn&%%lon data

(KED) caﬂﬁmar 75@154§Eeporth©43idif'dh\|@ﬁé) anfheEiHhMJrevels only acces-

suve | PAEOSLLY Ol BEISLNE LaRURILofESEe (IBLBNE o o,

opticallihteAGhdel,2%tc 446 (59, 329 (8%, 303 (100%, 259
(1299, 205 (8%, 140 (8% . The MS/MS fragments are
showni n Fi gure 16. The strong M5/ M5 fragnent ion at ;

Aft 'ﬁ Bo8hd:0Lher t e 0ss. of. o

ox 1y 2oL 9Ll ATGUOIR U §00) 955,y 120
cards \E,nyEi aeiehahsppj@d cihfal th¢ "€ é482) Thdodghesmalihs andebbd card

hoet hangl ami ne (m z 140
S, 9 GRS e NSt ABHEE A obE RIS asmenyl

phosphati dyl et hanol am ne-type nolecule wth
arachi donic acid at the sn-2 position. Based on these

- Loadlilgs, thee @Arwh;lm; okeyhe(PABICAS55F omet thel ispeatdsic lot ;:_Q,

d
el 851 % secmen cpemedcRvabie. SACorpde 302 104,
- T2riphes a MKRE: [ S nf i d Cy
ICE)LQ ar rils%gﬁfggf rt?ir% rﬂéﬁfd %%ﬁg%m%%s Erhg?:t r %}/;mgnt with  the
Pefeurrgqseﬂ/ 5y, [ooe4kpyThetivwetiennicodey ﬁ@t@bcﬂtmd eshei thmmand

R L oD CsuLr &1 Cheea" 19955085 MhoEoPauR 1o

coelute with the 751.5555 netabolite in LG/ MS. The

t abolit fragnent, _Lopns and_fragnentation
After ni‘??e?b?? %@#&%’H’ﬁgl & P’H&LsLe bgf apréiesi. 5555
nmet abolite. [00248] For the 699.5198 netabolite, the

HRAPCI - M5 nf z nmeasured was 698.5125 ([M- H] -, calcd.
- Ug98. 5130 gent3gHAINGER | reies s titary eof nteesbigmetric ref-

%???cysggﬁ%’y%{e 538 ﬁ‘% 3*)5982'%‘@52%3/5’ \,Asllgg?lgf[y@M H]The

M5/ M5 fragnments are shown in Figure 17. Based on these
results and on its structural simlarity to the

751. 5555 netabolite, the structure of the 699.5198

nmet abolite was determ ned to be

| -Or-(2)-hexadecenyl -2-1inol eyl -sngl ycero- 3

- phosphoet hanol am ne. [00249] For the 723.5195
netabollte the HRAPCI - M5 nf z neasured was 722 5124

nnnnnn —NSN AN ~ A A1 RIS\
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Nebul i zer) source operating in negative node. Val ues
of major instrunment paraneters were DP, -60; FP, -265;
wORR7/073d69 GS|, 75; GS2, 15; CUR, 30; NC, -3; PEFICH2006/000715
4000C, Scan range, 50-1500amu; Accurul ation tinme, 1
sec. [00257] The three clagfes of et hanol am ne
phosphol i pids are descri bed as diacyl (also referred
to herein as PtdEt), alKky]l-acyl éalso referred to _, |
The Chefei anatiplageanyite qraned Kehin - égrtf'eér SEYPEPSEPRYLC, 1den-
her t
vity JEdtkias oo RaaBiaarnEt s se RPN gaRY, Sogragioares: It
dellve%eglﬂrﬁaxn?o(cﬁmgamdt bpthenal apdahd namtnﬁlcam:‘esr)t iten af£ili-
used herein. Table ows a list .and

ated enuRHRSRT @?HEH@Fan&%@ pHﬁ?ﬂhoF?ﬁFﬁglf%éewffP RF grforma-

tion ?ﬂe‘éﬁé‘t k¥choeall hieedianthAl enpd PEEh | &ﬁb@ieﬁnﬁfé&e&lhe enrol-
58] FigureS 21-32 show structural 1nformtion

ment EﬁﬂQQﬂ&WM@ the sébesuing ﬁétéBoWﬁﬁE@CGéVééVedtﬁnEger&here are
three el?fc"gl Ig‘%lrgivjllrl e.rn%tsev}g:el‘-r c?ffﬂ%f %.@éf'\@evels and

fragmen i on pat rns e structures for

with fﬁﬂéﬁﬁemyrpﬁdpnﬂﬁmbnilmbasetdﬁadﬂpﬁnymﬂni M5/ VB

fragment ati on nmechani sm bet ween these nolecul es, the
theoretical M5/MS transition can be determ ned for any

As a ethaneia aarBhRspRolddhd- iRy, Usi 89sBreBabifat MIAeAl applies.
the parent ion nass and the fragnment nass of the

Enrolmgiitet Jant bei eheraniepdace efter- Lhsogaibrangxanmsnedal en-
wotneil O QUSGUC RATEELA, sURLP PRACLORIENIO00Y cocure

channéD deﬁ@mﬂaﬁdaeécnmi Iderednt |@.§I adpslied with credlt card
estapl i shed. [00260], Hi h t hr gughput screen ( oo
aistr{RatiRR o RBa. FAER 9| ABEPDTOnLer SR Sk | bifopey unse-

cured(}g‘tﬁ r 281 #9990« é@@ltkggu@'leﬁy%hﬁmleﬁoL(%'r%@lnw tnﬁuﬁ%' |I-ﬁ@tofflces}

00 LC system Sanple was prepared addi ng 15uL of
w:Lthlm nt’ier redgatisaiarel( Setg) nldiy 2rangtlel Cﬁ@l |%nmlldem¢1 code is
t han t 2 et ace fra f :
Shlpp%%n%?egj%bogﬂ%—gg |é9%%% %njecte % d%fl %U gertified
Mail) anwitytsi shé FeArolmsd tmenideo ke uzmtdter;seeg atanv e:uéqP@ln enrolment
The nmet hod was based on _nultiple reaction

de.

PrOtO%h Bbr ity (TIPSR an CRBRECERd0NE PtenfPHGHERter The enrol-
ment bEBRSLHLON d Ogrgﬁae@tﬁpothéea%'%@le%@%c‘a@tl%naéerver of the
Standard. Each transition was scanned for 70 ns for a

CA. total cycle tine of 2.475 sec. The isocratic 10% Et QAc
in MeOH elution was performed with a flow rate at 360
m/mn for Imn. The source paraneters were set as

As a f2611|1m$e1 CeRrolfiedt GARUB.LING tdudced EM:eéO(ihoch applies.

GS2: 50, interface heater on. The conpound -
Enml‘b%ﬁ‘érrétner EhGerRresenas 2 | Bustryted 198, afpeady)@nrolled

persofCthat Qs Gt 1¥#0ed CEB ent@11Fi @4 €385 | USad RS &security
representative standard curve for tHIS nmet hod for
level Et nPhe 1ew0/@2dfugenegated iy didudi g @ noromel aeelaumnt who

S ile i nt n ant .concentrati.o
knows PR BPEher il A Al Sni 031 B0Las QA8 RbEA N2 Yara. The
new elafoteetarofgém ng handcSeyespbdid Ohg Dbl inran SegeMon a same
Level s of Ethanol am ne Pho(ghollplds 00261] The

Securef feRINRFL adihrp anti selvlee i t

it atramgqu;ﬁnﬂét1&@mnécﬂedabodpuaeﬂnwthh &wmexﬁrdobor@s Then
h IS shown in Tabl e 19. n%@pé62 The effect of age was
& NgYalifSted s ngha ske “te@tgﬁpmﬁﬁ%%t §rgp the same

computkt St GRONI iMee StaGeS: V\'fléhéuéj e SYid@r Jd9M and thus .
denmentia. Subjects were divided into one of five
subgroups based upon their decade of life (30's, 40's,
50's, 60's, and >70). The 40-49 cohort was used as the
pre-denentia reference group due to the | ow incidence
of denentia at this age. The netabolites of interest
(see Table 18) vere neasured usrng t he hlgh throughput

o p— .Y V..l Y Y e

1T i aneteker e run the
| d 7 bj ect O
enrolrh&’{’@ ﬁ%&tg &Bfa \L‘;Z?E:l%ﬁ gf%’xlg\jcg@ o%)l d%rren? g%eﬁ'ﬂ %! %o start
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[00269] 6B. Relative |levels of Ethanol am ne

Phosphol i pids [00270] The data col |l ected above was
woee@Enabepzed to obtain a rati o between the | eveCs/am2006/000715

each et hanol am ne phospholipids with 16:0/1 8:0 Pt dEt

(MJ). Measurenent of the ethanol am ne phospholi pid

levels in this manner is re stable and reproducible

t han measurenent of the absolute | evels. ti/ier ats as
guaranté@@au&att hmlizG tiel 8r o PE dPErERR Pets ﬁé’lrlﬂl rﬁms% i

in all ﬂ‘g ) and does not appear to vary
a tempo¥pgHi F‘Pbé é over di seasestates, .this approach

m nimzes the sanpl e-to-sanpl e variability (due to
handl i ng, extraction C 00271]__Th u tication
As a ?orﬁt aléﬁ@%Lf péFF“%fFiE ob3er éft-;’il(;%nls?%:mgh%hen reatt

model arp NGl s %6@9&1& nifAiadhe gengdeedbisicaeratE®) t bnder human

spect  to an age-rel ated decrease in_Etn
superv1%\tilcdnenw:Lth dat presentatdonosof o a0 Oiﬁé}glﬁia %rdtj(%% pass
Tabl es. 32-33 f.qr S;Anl 3gorcéepnresy. shwific
(high sgmT{FEndEY \ﬁ]Tcg p@%%ecAﬁlgg?ﬁgééseveﬂt of cognitive
sites idPRIpFEEcHEd eetiSponhsat ved bseanTabir@émsstsgemrre (EC) .

mal es; Tables 39-41 for fenal a |t Fr
A new p@lnﬁiopégy r 68GEL¥esn pBS&t - ?Rff“f 'se?’umgsan'p es Show —or ©

r (T anghAs) h[OQﬂ72ECBotEIfJ.tdaaer (e.g.
Verlflg%ﬂérgt eé gﬁg I&ei\?i(ﬁ%gcl;%/d t he Et%]P| s to I\/ﬁ] End-
presen@(thidmt ed aasggneﬁrm:ﬂ&mtaderﬁeﬁ*ﬁli%d ePREEPOTE I Eei”o o

t f al =
User tl'i%noirfggls ogl('l%l egjfol_ulllg%g/ fgtoﬁozz%ll( %@ %lléi%éi/]lzc%\é(seé)tern)ilnal in
the EC 18704 léulo:(rﬂ&m cdde 01 2 8pPo¢MRad , byt 8:10¢ 4O f Mg
18:0/22:6 (M24)) were S|gn|f|cantlylower in the

severely denented group rel ati | ow gr
A userwi | ’@h%i‘—xléf:eﬂfhé”aéi t She MEIEH ﬁi fqofc lﬂ?? ysfgggrg%&n et of
r r go%aiatéh:gim@mﬁxpm‘bbes% or a
his ca‘r%T %%%ndg%/\hyoeecl\}{aﬁdeé}?&ore Distribution [0027 g
verlfléawﬁ]bﬁeo&n(ﬂn@r anmslttert speet f ie ECAPRtIBE| vty st I(’—1\‘?‘n aime
was devel oped whereby. each. Et nPl| bj f the
securifig: AgPled 5 {Hort LT bLBRL P ginqaFOLleliT R dodts of che

cA andmtgt% t E&elnbéyn%@Hbeﬂemﬂleaoﬁlcbr@ﬂﬁfgorn‘mbgmdzedaanertlf1ca—

tered. Each subject's vvhite matter score % st if
tion mndaefdm\/vé@@.s&ﬂ‘-ﬁ%l uBIB$) pltes RS/ 18 TaELI\/Il v

more té? 0/ 18 2 M Q%ueés YR ]aﬁ&mgévrtﬁ!@gcégeg/ 18I‘1?e(5!ﬁi:)31ment‘

Helr gray matter scoré as the |owest of
procesiie‘;I a’ﬁéfemﬁb I@nﬂ% 2@pd (M1 7rhree:; (P M lgyels It estab-

18:0/20:4 (M2), _.a 8:0L22: 6 E 0274
1lsheSTi?e§é:%<iri&>|?iT?%d3 BBrESE, LoBki BE FRRE i Uy dads PeTEOR
and tibi L8RS er ot k¥ Semere }]ﬁiﬁ@p@ﬁsedraﬂ.meht stagjes cefrtAbicate

Figure 39) and that the Tevels jn post

represceam:fs raredindependeny mRrEHEd e BIE ot sgg@il%%y credential
nt ed syl of both sexes (Tables 44-45). The
for théergF Ls&ct onglgtt%nte and gray matter score
di stributions in subjects of various |evels of :
denentia clearly showed a denenti a,dependent_s t
In al} héuEBEHFéFPEﬁoiYi‘ea?‘rYsSt(eﬁ%?oIg]% € 4BREJmE gﬁelgffec?lﬂ%lbgl Step

age

that 1 g hi t 8,886 1 OKBAHWIRIAGR SEDI@Srisuddsoon the identity

etermned (Tables 48-49). This al so indicated that c

of a Clemsges 1n $Br wAdtevensedf theayiiiady E@ﬁF’Fétitfa)?'nforma ion o
precede white. ge fdamh £
comes gF?’? Fi SOV r[H?éﬁtfor AgﬁgSu?ﬁ%@%%%ﬂo%% Qda aademen

of théjO:@&erli\@it?@@Odolﬂttheirbaiehzeasvasi ahel oifythm)ngbst important
subj ect s. Ind|V|duaI Ion t udi nal Jector es

tasks t afsanyc e Smay? r'é?ebQP dEEaet 9y %%Ip?ysort of

officfé%%&ﬁe dift of té@lélﬁs&é'@é{‘élmﬂzs non- denent ed
stbjects.

00275] Based on these scores, risk
predi ction can be perforned on both nale and fenal e
subj ects (Tables 49-50) where a cut-off val ue that
results in approxinately 20- 30% of cognitively norma

__________
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cognitively normal subjects nmeet neuropat hol ogi ca

criteria for AD at death. When the data fromall of
wouno7maspopt i vel y tested subjects were conbi nedPCBZH2006/000715

(22/68) of our nondenented popul ati on and 75%

(192/ 256) of our denented:fopulation were classified

as AD positive based upon eir serumEtnPl s | evel

(Figure 36B). This conparison reveal ed that the

observed distribution of depleted 22: 6- contai ni ng

Et nPl.s perfec natche th aI di s i -
After &PWQ&ﬁéiqﬂﬂ8gy¥Pﬁ 6¥Hé gﬁéﬁgégnen ﬁf é%?@ sect
rity 1EX@IPles 1frittaeainEst ftm0|caﬂc'0n8 pfo Daﬂdamy be queried in

Progression and Serum EtnPl s Depletion [00280] To
furthernvegﬂﬁﬁéﬁélﬁﬁepﬁeﬁuﬁh@aﬁﬂéﬁéﬂpdnPB@FR@ RSthe decrease

After gﬂeEté}E.l 2}%4}) @aéé.P& demeaticy 't'@) the Gdddi CAbkYthis the

i'agnose opulation exists, a linear regression
user (enabydied wasdpeoﬂdemédmakewgtbhefméé@W2296tU@nP@ﬁﬁﬁﬁ@0nS

EtnPl.s | evel (nornal a

- REGHSHRL (%‘hcﬁtt st%?\dh{lﬁg z&\@gg;%e g%%s?ggggstg%%ees to a new
seaeh of dfieseet hree cohorts (Figure 37). A very hlgh
correl ation was observed between the nea

- Apphentdsediieing2Et i edd ERE tW%é‘ﬁeﬂﬁASti?ogproc’f his
1&%91'@:% IyOftot '&%cte%rse%e%%'ﬁ@de"a ARt S 57919 107.

Howeve this linear decrease did not extrapol ate back
to the CN group (X vs. CN). Assum ng a clinical AD

r.ogr essi on_of AS- cog units ea [ :
After B'ff%a %?X?l Slﬁnﬁllé)dll ss%ﬁ%ﬁg’ ttg%? Eggé )édnt ai Jth?nén operative
card &l nBl sdrevehs heegi wvitth degdP nesappowevient el skegerredential

years before clinical cognitive inpairnment (ADAS-cog. = . __
expireps) {heyyprg¥nte Estla%@ﬂée 1Wl’F|‘1?e &t kgyy rgpewal code 108.° If . -
the cog?ar onol-ng) £a! t‘ﬁ% Eﬁﬂglzﬁe&evﬁksthg()%%@]e is in-
i'nvest T gate e a ove prediction could be

valid érd fsp@sbleﬁqperkayemlﬂm Ctah:ei s&Erlimbe2 bd-asdedai ni ng

EtnPls levels in 209 subjects ( 110 male, 99 fenal e,

Tabl e 19) of unknown cognitive status but currently
Addltlrdﬁialciyagﬂpsede%bhcde@erﬂs av@s et esmbhedt ol with the ad-

onpared to the clinical AD and CN cohorts (Figure
dltlor@éf) toeRn r @4ul BB dRItAPS igR&IPS 410 Rialldle spouch 9 and the

addltfﬁ#ﬁlfﬂéF%ﬁ)é%;ﬁk'ﬂbéﬁg 2:6-containing EtnPls in

cohort versus the aged 50-59 cohort
(Flgure 38A). This cohort also had significantly |ower

The PYERE Bn SRRyt 1Y cARs Sl AL Rer cRTTHGI S hEn OF the

additiRERA 768oREnCaNOr Eunesibablstynl fiieansbycdiiereipdaaam to a ..

ei ther the aged 50-59 cohort or the CN cohort, but had .
messagsi gﬁavl@aﬁt IhF HPEPeessedels (s pAAIBBATadoHGen 94 which

o) b
T R e T T g M
hookedHAs Eth®| sawit hiTheeaciuciged gtoayd wstlshawnechaBiigaide slot 91
was al so exam ned. The ulatlon dlstrlbutlons
to holf imecRrys giils CERVER dbo Br G nfp) G8vice that-

transnfiidd efigat dé‘é?ﬁp@é’d ages38fe deaeehéasﬁbawerr eVvelcurle channel
presence of three distinct populations (P1-P3, Figure

40 be@%ﬁﬁn the EQEGhaﬁm§n§hﬂﬂﬁMQ5§T@h%ds%%ur@lCha§ﬂ6}eépsls es-.
t | i Lo
R

into Eh@]potshtbamhmumghfﬂseymmm&fipfmemm&ﬁlem PAfteThedds ini-
subjects ar ot.hesi zed to have AD patholo ,and

tlalizgidH oyBF OGN T ERGERI ith | FO026 10! foBTRBicate with

the 1¢y@1§£t DRRKE £ 1Ale expeet a{&afmﬁhdaec%ﬂ h@marlleeyeavc% other . .

rom di agnosi s [38, 39] and | ow 22: 6-contai ning EtnP Rt

are highly associ at ed mnth AD severity, the decreased
nunber of Pl subjects observed in the aged 70-95
cohort is nost likely due to differences in life

expectancy between Pl and P2 or P3. The transitory
nature of P2 |s best |Ilustrated by exan1n|ng the

11" a o, .

o e o oy
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break such all eged password secrets within seconds. To
augnent the authentication security operators

wdi2ed7ro7kaob e passive or ac tive tokens (cards, ETPACH2006/000715
lists, tine dependant pass code genera tors, digital
certificates etc) . The hagdling of all these physica
and virtual identity credentials nmakes life not easier
for their owner. Many internet services are just, not

devicegsedCRY R PEausEeUTRE FOFEEEINGY t Bhatcedyi tiplization

operatidi: MREr SahESEEI chubheif bual &%%%a?%l g:falyqré%.dt Q f §¥Scessed
operators which naturally re duces the Busi ness
with Wppohelpi cifestioraddtohomateonphiineranytwgsetogken to ini-
.. offer .dentit n ment._ functfinns for operators the
tializg & aieh, 9 TRe Uodr AUCTHSM ty management
remai ns unsol ved. The purpose of an authentication at
ate or a virtual portal ,is the sanme. T

a physi cal he
The caile s PoTRY &% 17N 9% FholinaPHRUSY i Wegnt fhe user en-
ters BHEHOLI QL NALSONG1 LRI YNt BELBECY i éﬁfePgﬁbfyé%ﬁ%fﬁzr@ugP) the

define what identity credentials are acceptable
next ayprtldbhleacestsiféonteobf Ithet hsawa owrd d8 howeaer to be de-

. 0 ni_izati ons run different d re or less .
viver o SHAR RN AlLoR BB O W PndeRenaER Thie cex-
tificdtdentst yheheda@nidcalted aol@dlysitat thecagsheftbubkon of the

ings and sites etc) and | ogical access (access to

user g S syRRETHEL Gin PR Fat (ETFHARY- . A s authentication .

served shet BREY Sreales AT ¢ Scid f‘%%tgf%eéf?ril?ﬁ?elf or may be

conplications for the users and ut not least a
operatgshk Y tan feéxiversih G thenivivat ion \Gearsi dee daraatieter (AuSP) .
identity managenent (FIM and Single-sign-on (SSO
systens or enterprise-reduced-sign-on sy s tens are
In theuggesicet tfegbsiteeridn Sther derdofs nybt iy ersyt Siesté€ain an
ion for_ the user. This i,s correct, however, the main
MS O%r%’al BRHENEdCREEPR Spivdre iRFTHelarec AuSR)- tHae casd 8, 9
registﬂ'aftfi%r?n&cf:li{/*%egrSt@fev'ﬁ&iprﬂﬁhgeﬁ h{%? 19 R N eor the
. ., their work and accept each other the common users.
initiapfHiy $soned weveabl X )Thetke ebestigearad-so ¢ontdtnendhe CA-

. P fective .to solye LS pr.ablem WD 02/ 15626 ,
signeq e}lli‘g&?%% t& faetr‘}%)eoi g‘éé%hohglﬁs qéjwé:’s %‘f%eﬂl‘”ﬁ&ﬁii Gipthentica-
tion eewers sdheret nddie-diserg,aut henticates hinself with -

the nobil e phone in one or nore ways i ncluding
bi ometric characteristics and then the nobile phone ‘

t IS at kFtsel tow t Quest e sgryi;
The keé);/ ﬁ%géédéggt r%ié\(/: Ile:gaflo 1(131 bveita%thehﬁ%;eeﬁ r ans&m' ?? a% ‘é?“ %%ng }oéf()ec o ntrol
field.f rben cloataders tthe hkegeviarewalhecede dHRCAUtHIEIt | bAocks . the

[ n_be.used . as |l ong -as .all guthentication servjce _,
accessprtg&vi e%sugéeiﬁefggnémﬁ?o]te aqléna%%rﬁ%ﬁf’l%?sthén the field
is aldaveayi empARaebpacicodk,t Reiphe SRIVI Y eithd OPal $di Oy date of

rovjde a nethod and a device, which allows a user
the agiidkntrcRitidon AHRY | BAABIBIsbber evahiditisi Agteet odsew key

f el -$ o8 Qb t\h esen
renewa?nv(gﬁéi)oﬁ%%do% i lr%?l?eat Ltgltoggé?re goplg%}tag{cer) elel}fgl of?]gi {Qe stored . -
in the eresonfl efrki cilencyERNHasedur ibey. skt it® alsd i héw expiration
date further object to provide a sinpler and nore ergonormc

" met hod and device to grant access to a secured system
It is still a further object to provide the user with
personal identity nmanagenent system (Pl MS) that

a o
For alddneditedr samids i gi?al theeptioviiderampimtenirid ya credential =

ent.i W N 1l num of - user ip, teraction. It i

managefleBEPL iy o THiB, Bvdeli s, fokr Mitiar ey (codes o

store, notul mra Pl 46 \ainidchoparatre thet oiaadif appdbhfBaWst hin the: |
an additional to ken that contains information for a
new aut hentication or ser vice delivery
process. According to the invention there is provided a
security token conprising a personal data nmenory to
store personal and person ali-zed data of the user as
digital identity credentials, an input appliance to

o o o o I T
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addi tional token to performan identity check upon

creating a new key record. Such an additional token
woam7me3@9 one-t i mepassword, to perform an PCT/CH2006/000715

aut henti cati on check of property of said password, or

conprise an el ectronic cirggit el enent with add

tional transmtter and recéiver neans to create an

addi tional secure_channel to the aecuriii t oken, This
card. eRabwédlt Ielamt pléoHeFePEOfYCLBgeife GOHRIRAEREHAY| HAFh the

invol\}f"e(r)dr)\';\%% gg%gltl:’t Bfngggﬂa.ho%aﬁgtsv%t%hgﬂ %e@ﬁ% At terac- i B

o sald control unit, to e the rel evant
tion (mly edor deediinrsl hpenorofekes uder deyimecemshlyy . and
custoni zable for the delivery of new authentication
services which are not yet known at the tinme of the
Wwith @eFkyehyet ocdh@igser7, | poa prefiesd edeenbetti neht opkeseors is
are provided a plurality of key records, ea&pj{ecord
necessaty | bot 63d Z6nel N HY cEREFR R or MppYodifferent mutual
tGAati [ j r e Ol I
s P ot B O bt a g By R o aRE s icard 8,9
to autlbehoicayeands avererbe Bt i omltedréytdi¢teorntis that the or-
, _authentication service ovi.ders i s enabl.es ea .
geniz U] REST (APSHEROPE: VoS RuEhakt FoR: SHe SdEq] Y in the
hand ©ff tBBReUSEIlddel@pendant | yhikt Ridh t Be t@kes, Bherdasenrolment
the . user only has this one token and additionally
check haBVeslt PPETGESE Fan p@PsBRER datdqH odket PRY §dig sver the
Yy &ty ed Wittt h . ' Q@ th : o
Interlg%fer ent %P\ggr}?{%ti 0 g&?%(l&gg%i del\?&rr%%vl]f% : Q’haﬂgl eSltlfhfelClent
that dhef omratey geter dscdgsgi Ederenspaat heat iccadiemrial inside

servers or_application .operator The user_has_a_ver
the B, dlrdent by 06 TN (a0 WPReert WCh BRpoURESS 2t 2
speciBEEAT byut9kon 1aR@ 1CTRdAN I Siddntth f{ed eahr@r eyiodalss in the

securely menorized_in said token. If one of the ,
sole RpoEReAEieRAt PENLEEr V&I tdmakppPivagti-oRt diFveriiviresmnralation

is th%lzg 6892%?5?6%%3%%%&'?‘9 &"ﬁ‘ét lih%%ixzﬁqqs%”’ré IS &AN P& personal

ne ¢ ndependent trom-the key records cﬁ

card 8t her ior the geMs zafi bhe operdter pr ther pperatoadigars® the ac- .-
f oresees a secur USB, especi,al.ly .mnj -USB or other . o
cess o oEProsTear the: marsutigidte ifERroryo frapential

store®f ihhehentel g povepngupBkypeidheselh aitH&ltic one-to-one
t hebootstrap or renewal of the firmvare. It may al so

relatien bt bhde Megar besed rredhenmasdifiish ahkacaked nidentity
- del i wered h q avaj | nel i _
el et oy  EpoLiges Ol | Bl AnfP TGl ey federa
tion merdes,all osepaterbl chad arveate the autheneldsyion.
segnents conprising different key records which can be
enabl ed and distributed by the different certification
Thereldyt okl té£edt @ ,di 6f e/t End heahCatdik By Vekedehtials for.
. ggpl|cat|on operators. Such a CA or an authentication _
logicalkrgf cuept orisd hvaicrdr isgegshy (The GRDALAtopEr Lietween logi-
r ; i C | P ite d
cal =B bAyei ol MBS L it R B TRl s, face enac
two dbfiferéat dommumiwatticnd danteptOvirautiedt i aki @hysical ac-
system The token,and the nethod is of course intended
cess W% BE

5FRd& S50 | YREGITRER | SHE TSR ofat e (§B@ET Gprds) that

holds t 8keR detaltPWet 88 HE L1 Aighi Bna wRUDEFe Of 02 GRSt @Bcontact
e.g. access to a software applica tion, to fect a

or coRhgfbhesSs) oter ent beader cRbt the tamtatyt ogaphysForallogical ac-
c wrespeci all en a or. Such a user_side U
cess BE"ERLer® e THe bl oS08 6 ik Sy S Fpoara 1n
the awtidertidettontpobecofst he user and it nust be protected
fromany outside malicious ma-.: nipulation. Therefore
a personal identity managenent system should not be
i npl emented on data term nal equi pnent (PC, Mobile
phone etc) that can cone under control of an attacker.
The invention is based on the insight of the
inventors, that the proposals used in the prior art

. a r - o Y "
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vention; Fig . 9 shows schematically a pouch according

to the present invention, Fig . 10 shows a stand al one
woperarseomn node; Fig . 11 shows a aut henti cati 8QT/CH2006/000715

service operation; Fig . 12 shows a certification

authority operation; and g 13 shows a federated

operation. Detailed descr|% ion of preferred

enbodi ments Figure 1 and 2 show schenmatically a

possi bl e arrangenent of the method according to one

wich ERSOHIERN: Ynd IHRIERE UodMEM OB, TRAL DU ELAHES thvention

these f ywot ifuials Sblﬁsy&h’emﬂttmt}:ﬂ:cbxseara tokeegBated ,imanthe same
authentlcatlon | atform6 nd_aut henti cat.i on
£ e

scheme.y Thfe SeHi€ent@ntytys & APl tHken UE8RE u%%gg 1458r the

requeé’t‘.’éc’h' Edéﬂ@l‘égmﬁ?@ofg %VEE” tdﬁ;ﬁ‘aﬂla@g h@BﬁﬂnﬁﬁEb@.ﬁlaﬁ chan-
sonet hi ng” t he "user The 't oken 8

nels. sHeet ceadd,8 a 8IM&nﬁﬂﬁU@§ clorpr psecs r%ﬁaﬁr @@@nﬁﬁéﬂvers it
[ I I e a S | E -

over (L PHER-fRERifip Dl A oy L8t 18y S B LRI

ture. apdr t payeeader ackdA e asamdbdi Ldephdhy careddntrieflordelivers
conS|dereg to be uch

the iqERFEN ngEaaEe AEES OrPY { PR bL S ChnBaTPn SOPHE Gt jPhannel

(IO 1oken £8aAds2Al 8o, t%e rRidihree thacghenal THURSWRILE that
7 is responsible to control, re strict and

the umifhentieat efadesisalo Bubyrinal cxerews appri &t ideme with
mlnlm%%a?hagﬁ&éflss Mdﬁ{ét&?gs&%éé hﬁuﬂ%( Sijdd €d in the art

appl i1 cations are no Imted to the one
whi ch are shown and nentioned in flgure 1. It isto ‘
be noted that the creden tials provided b h E
180 uBpHaliffatiore rIRRFAGAERE Sppcidsti ¥1Eg§n te SNCOMPASS ..

all (IRIA AR t Rglesior %nphxzﬁtégtayeao @frb@ﬁﬁ'edlé Nt@ntained -
the subsystem 7 ) but also included in the

withimuemeni®Qatli ohdapdfésatonhrearth pisckt v@feHJtaaﬁtstCEr of the
stand%lﬂcio éegfr %d c,nie t_y ggrcwmlg orErEor‘?@? {taggdo hﬁ T t?:Jar}:d) . In-
e enfire descr|p ion atrons W
tegraM@deﬂhbﬁhtamenﬁg|¢mmb|mnth@oennhﬁﬁed tostaot and contact-
ref erence nuner at the end of, the descri pt,jon.

An

less. SmahE eC3¥Fd sE@ﬁﬁﬁﬂlﬁaﬁ’héﬁt USgli dRPeaS eGhys s applications
that hﬁbHS&ﬁﬁﬁﬁan¥p8F§8ﬁa9f1EE%Hh§tgon Hie @uibesti akion secure

platform 6 conprises a license server 65, a
transaefi9ns cati on authority server CA 64, an

aut henti cation service provider server AuSP 63,

optical features 61 and/or information transmtting
The caedng, 62, asuehdangr 8di ahkr pregenty indentiibncdtd Gble to make

features (RFID). . The authentlcatlon platform6 nmay be
smart pGardsya %ﬁ‘%ﬁt%ﬁi ﬁ&rt%iFYtB 8Rabl erhefeekilt ReMt |aPPllcatl°nS

for bﬁé&h@@ssiﬂﬂﬂ%ﬁség OME gr bteo cg_feaa[E Ccfﬁﬁ portafﬁm\%wa% Cardsf‘v;;

system or 't as a p ysi ca
dependgpnpnoltdef oavexénbnélayce;a“s 2 olachii |xkadpr Awhdphi cadstricts

che nlELULS. ShATUAPE BoELUGE I, ARELSRG O A 2 Pece. e caca

8, 9 i&iakeigngdcodeekhablishdaspkayed eonhketiereaid cs‘matxh-.e cards

user conputer e.g. in a client browser w ndow (e.g

and tQe8EFVBedO FAmSL 2] 2N P FPBL m@hélﬁyrﬁﬁd@p‘tt@ﬁtth the
card §hagngbiatibhe nedf &B-vicks n%/'ﬂ@uﬂoé]ggdaﬂg &b q.{het NGithen-
program gets an authenticati server nessa
tlcatxnncﬁysngmmﬁweandfkey theordlhddnESSThadc@@xammnygmei sends
js transmtted from.the

smart aﬁ?h {%pg%pfn&ﬁe Sl'%@'?g%t‘%gtﬂﬁwl GEAVIEEr HhatheqiFphEnivRo can

acces®VEhea il Peerti &S -ierdingt hee SepHi-ed Lhanngl additional
protected by a suitable point-to-point protocol, e .g.

SSL-protocol) . During a session the operator may
authenti cate or verify the presence of the authorized
user one or sev eral tines and link this

aut hentication with transaction spe cific information
that |s onIy acceSS|bIe through the t oken 8, 9 The

o o N a o I T -
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the CA server 64 (SAC- segnent activation code 53, KAC
- Key Ac tivation Code 54) and the |icense renewal
wonborored on ( KRC- Key Renewal code with a new KED:ORY06/000715
expiration date referenced as 77 in Fig. 4 ) . The
| i cense control codes allgﬁéthe i npl enentati on of new,
flexi bl e and nodul ar busi rfess nodels with a charge for
one or several authentication acts or for alimted or
token @4l intbedapdrBod9(license per sale of the token 8,9)
The basic inplenentation of the nmethod according to
the present invention may be done for applications
Insteafihadf ase sabfer ethaVewithe thet extretdaddheswkel enly the smart
aut henti cati on nmet hod however can_be al.so used r th
card CRpERPaHALdy | TP OBBRaCPRGCEy Ster 1 HiciL cRE®) may
be usePl @i Biukl MHX 18k6) tHe | FaBPPhI CALHANSyGUIR TER6 USCBimpli-
authentication (SAP, Secure Adobe, CRM5, CSMs etc) .
fied sbfluthenmoothec PovcHi FPNCSDEh8SpesErt bRy 8ROVEN | s
used for operating systens or applications, the
standard |l ogin and user authentication nod ule of said
The a@PpbhEdtaOhon hdesilce bendepleated wtdording r éspone npresent

, aut henti cati gn_nodul e according_to the present
inventigpent f orf L e®1fevFRe S5 d‘il]h)gf?ﬁe?iﬁe O%regﬁgﬂ'ton models ac-

cordirﬂgwtﬂ{g | QR WA 3 D& RP| Re sl Y PRANSPEEatbgUBE Bhe bperator
and 9 . A person or user 1 establishes a link to a
commurdgdryt 8Thi9 wdddr diegildusheahedhdy aseaescpfbddi Py, 10 to.
13 The card 8 , 9 holds personal (bionetric) data 31 (In
' a multif actor authenticati'on this cre dential is
"sonet hi ng about the user is") , personalized digital
) data 33 and certified dig%%al credentials 34ﬁd34i for _
Figurg hi0 H&howsn st Qe RECEF e AT 1Y atBeft afhAnd-alone opera
tion. abhhentCdaN SNV 68 Po@g¥hEeRtaBH RFhMilneshesh@ roles of ,
per manent, "strong and provable |ink 35, 35 to the n
the ChuSPheeEQ@er $he AuSP apshdiberAe$ié. pBReopiPRREFAFILGNAt UNs an
ta and th Lf] epLi al 3 : h ;
o 1R Gr ) LS SRER LTS B the fonsast gP B ifh Bng, Logioal
accesdeoflone:loheezeddusors ever thdhesdegst af thedemgaaliza®3on. It "
34 may be initjialized,and pre- . sented to an L
gets theefakded AW ofPRt LbRCRERaGORER THA%t drh} | REPIURGT 67 and
. t.heal | tsdicat | ervers 2 , 2'. However, the
d1str%égié%?#%hgﬁé%%9§%%ﬂ§§1, 34" may al so be presented to
any ot her system as known by the person skilled in the

. ar Fig. 3.al sqo._sho the Si_bjli . ‘
rigurd {1 prfyeoris BETEE o ER Et otibntharetpePyteation ser
vice &sesavibohonihheheandtrBeandcaddohi spatvliyet bpetartddd imodel an

equi pped to_verify the identity of the | M5-Servers 2 , ,
organyzatifg t o %?%H\é‘ﬁ%?aF% §gvezal” grganipptigngng6 the service -
of idé’ﬁiﬁ’%axggng exﬁ@ﬁ\: denhce g ‘E?L‘cg! Reehenkig] IdMaiddi8on. The

i nput” of personal data, 1.e. bionet ric data or a
main gpplitatien hafidbedht beoughecdanébei emthenandaits ost efecnline

aﬁ fa;%on 31. Thfsg entries are use when ﬁregthggion ser-
users ¢ hery MU S RIGEIGT R COSEAtSFEr er HbT y2HE RBEL
vice Peeesgari log Caumiiids SHER dallesasoarhe Obat haeteyEC and the -
This has the advantage that the user renains as qwner

AuSP. oftt HésEathuBedl $epiypsidral anfuiernages hhs BidemEtityc creden-" .
tials fjﬁgfl and QQﬂ'e§%%gbﬁegéct§]ﬁ%ngr\ﬁf&gt glg%t 5% %E_{tn%s%mfelation

:side of the ca héeretore no

with abes&EmfUssuchoflata,card. TheougiSHhanky nguby 4 hepdcific Web-: . ..

parti in.a ter. serverstoring such bionetric data,
bas“i%%‘b%@itb?é?u 1S 3L iR Srch bionetric
data cannot be replaced as it is possible with a PIN.
On one hand the card 8 , 9 verifies the identity of
the author ized user through a two- or three-factor
authentication 7 , on the other hand it processes
identity credentials and digital au thentication
requests that may have various different forns. Such
exanpl es of such an authentication service provided by

o oy o o
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ers tottee enflt H5RE whenSiIRES t9HTal

on the card are externally deliverable via a suitable

interface and suitable perm ssions (license or
WQAE@78E03Si ons) and/ or can be updated | ater oRCT/H20@000715

separate uploads . Therefore the structure shown in

Fig. 4 shows a card in use. It is possible to

attribute a first CA a sedffent 71 with only one record

75 and a second CA another segnent 71 with e.g. five -

Figure ' EZOsH6wESLhbt preskateinyenilivay sirpes sty tel figabd@nputhor-

ity op%@%&%.qulé\?vcfl ﬁ?%h%% (r:(%c):]or dsje?o{l/ e %5%18 é.r? %.q.q:'egél‘g/naest%llshed' - '

a newy
and re&6gHEREX, g@ b1k e: %ﬂ(giﬁﬁawadofg@nﬂkabiodetakeseXHa|rqﬁe of
records 75 for said first or second S|ct 69
a CA pbféce dF sHemsi nFer n%‘?‘iionPWYh‘il"nsth%t ?ro Jr?]% Lons
' t yxByabess ag |Q§r 2ds fOlso that
AuSP+£ﬁé8 OE%ﬁﬁP Eé#ggﬁ% segﬁ%nt gnd | DX 7% fe? a ke

ey
these kﬂgmmizé%xpne BaahmnrxiY|th erdet Hent o6f eh Bad Users
according to the |nv t card 8
Whenevﬁﬁst5e¥|ﬁ?FaF g?ﬁlﬁgsﬁ ﬁgﬁ%ﬁlg?eg. C%@% %E?

typically thicker than a credit card, usu ally tMAce
to thrice (the representation within Flg 8 and i S e
Figureeldggdranedihe PEeSORal LRNEBEARE df &8 TS %‘E%“r%% BBera ton.

In thléqemig&éf' Qlév%ﬁ:g.ﬁ.agt%\a”@@nﬁlay&ﬁ{ﬁﬂ?alrﬁ.ﬁﬁ]scgﬁ&sb% 6W:Lth their -

€ picture, rcode, "a radi o frequency chip o
certlfaeyl mdyerasuudahtetyemed@dmnalcmalE@Ch heatdr @ gnay Contaln

ri ses a receptiaqn_pocke rece| agddi a -
Severaghrrgld@é’re&d@ EnHi B et el vl 4afi%ne a1 |
locateﬂndi&aé edipye2ehOWCA2 64 . ThendldCA enalth@m p:pmfad:éﬁl for his

be a chip card analog, to a SIM Card t hat_ may o

. cllent. mgarddatiatheard @0 IMierRendeRa F8 548$%yt%$ssreden'

tial éoe% i Car%@t £flea3.530did e%{]%y %?%egeeﬁe\&rﬁlﬂleﬁ %ggnﬁhe spe-

nay be edit ferent CA s ,
cific awrd 4opeRs=ch ar’s 6Basasleso ppgsd:ha:béyaaddgmgnthectlvatlon Code
dditional security. token it | so_paossi bl e, _
that BEY %%IHOIﬁFBFﬁHPanqH%ﬁ§n£ ﬁg cﬁpé% %W??l%%cs%%ﬁd 59
ment 71N UG desepddian rebading 60 kegs fo aAAWSR dty aa CA 64
operator nmay accept such upload as sufficient for
does @@bes@‘l@rﬂﬁl’@ swihcesher preyiesslinel prasencgestenfials of
C r g%ﬂk e.ca
other u&l’reél %§§ gisggonngwéo |ﬁ%%ta%fégrgeﬁ%n99verlflcétlon
from t&@c@m@|u§dnaadm@rdu@geMEn weenriicy. pPAdcyouch 9 has
also a simlar size as the card 8 in the first
enbodi nent. Personal information 83 is stored on the 4
In a SHREIDYB1PLAECeRMSing SEQERYSLOBANEMPEYibent &i OBl €eliv- -
picture, a barcode, a radio fre%$ency chip or.  an

chat'qﬁee pﬂcﬁﬁﬂﬁht@e Xoaded cre-
dentlag_%rgr'fﬁgs gﬁsh\,\% 931:1‘1&?1 Qf{véPsf%‘Ee' Vedééllégf’é.ﬁigﬂalprocess

card e I'n serted enoved

the cdnﬁhs;airﬁihrm/ ﬁn‘mlfl%te The tldeli AusPal Tdat Au8RBr dag4the ver- .

be a snmart car l.ectrical connect RFI D
ify t@?n@?FEéélcFEﬁeWéF ﬁé%%ﬂﬁnﬁﬁedg%aaﬁ 5%?% ﬁ% Hels nOt
able J@otkegcypthe bﬁelﬁeeehrglah%%e dl"’e%hai‘éé?@'n@@mﬁﬁt ghe AuSP
he additional data card 94 may al so be designated as

Verlfyac&mttlmal peokaral A;me\cpvrr@aiémi@dth@m thayoe-eﬁsﬁ@tllb’ﬁred with
ar a t C
the. oLy SRR b aRREn LhOlh RIS horel 0 eehocEsrbor o

a trukbedcaini SCQSchéda$§Mthﬁlml Imaqowblee dlfferent for
desi gnated as card 8 9 and the chip_card as wel

each AYRP adthis JEPLRRES TR dUGRF | THEW EéoéééFﬁﬂaPEEaﬁ s"and al- .

lows HAGidd q{é% ke84 anhynfX t'noréﬁlllﬁﬁet he e3¢ +8 ongd

may conprlse several interfaces 85, . The interfaces
85, 95 may be an optical interface, a radlo frequency
interface or an electrical interface. However any
other interface as know by the person skilled in the
art mayal so be used. The optical interface for exanple
|s able to read a fllckerlng code that |s prOV|ded by

o ~ A
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one of the available interfaces preferably optical,
radio fre quency or electrical contact or with the
wonoeErozdodi dentity eredentials, sone ad-hoc reeern#rto06/000715
information that enters the token through one of the
avai | abl e interfaces and sgge additional in formation
fromthe replaceabl e and cdstom zabl e addi ti onal token
84, 94 that is hooked up to the token. The additi onal
token 84, 94 may contain information that speci fies :
: : t [ [ S Lce QVvi de C
The apffeAELuRfibh ENB:TN MR SR T RRURS A B Speration
model prwivilent obnyyhmodddicaidoal ofokbe &5 rdAR dit ey abisleentica-

. contain additional identity.credentjals that, may only
vion WRG Lt by FRr FBLPtI & GWABE16F SrHo Gk 3 ChuyRR g JFor the
virtuéPesﬂaghEboraid t ekenmBhag@thei®y € thEUSEN ity NbF&lientials
party. The additional token 84, 94 may be issued for
has besamgeeebyred carmete]l Bred peveit e such as a bank,
online shop, in surance conpany. O the additiona
token may be issued by a conpany to its enpl oyees in
ReferencerNumepals access to an internal conputer system
Th ddi ti |_token al so be a token that has been
isgﬂ1 %%F#ﬁé?rso?’a qu Bt the cards 8,9. User 1 of

use

Fi gacdesisasnit cadtederttidl .sdhifetiSer ofua W eSS Vi ce
necessitates authentication. Such service nay be the

fi rstEger TRTLLERD My B dOUDl ural ity al ready
?X'n%r_wﬁaé@ﬁfir?g?%etﬂ%&of&f_ AL, ti(;@fé" td i cal
identification the card 8 is linked directly to the
usararufaqter poviehodffatheaesh sekMieecymlhe t ransni t s R
at n 84, t0 ihe r-1 . This token 84 can be issued

Fr o it A 8 P T b, LI S S ars R berver
t hatoriglee 5@ ¥ Rt Dy €ledn t égé}témt fecHerIRr WHrddeunctional
token 84 . The delivery of the token 94 has therefore

r ecCRIRBP 9’ r BPEFERRE hiphersl awthemelecakbencapapdorm with

as ¢ ' farmi Lg. o d
e Sl ahe (Ml At oy gristing
onekMS rmnd apmbichtoron ivdert meacessEtsecur e web- page.
8 Ité'sr nly inpor- : tant, that upon the first use of
thet'0ken 84 the card 8 starts a secure channel 41
9 betegeth t he card and the AuSU as well as a secure
access to_the new segnent 71 or record 75 to be

10 actiiRitedeticed e Rionat Hss ansl Sequelt kuwwhesigen data
a Kes 1 ;1184 y i ecur nnel

1 o e Boenei R R g S s

12 al soewdidtat idiat mpHelese- timetokeres s tusedxi ssing systems .
carad wi t-hout external hardware. Upon opening of this Con
ch&RIE PR AP e payl oad relating to the new

13 | deydiduned sapdlairnaliethd o the card 8 and then either
praocessed and val i dated t hrough the token 84 or

31 yalhskapdidateetfiar ®pthentdea tionmE ateie vexrd fication ok
32 Mentjlned ab hgge Ier, . ngyL se ! orivate
is initiall zgrgs%%%:%é gfng%rrs?gltglgg'zfgi W&%‘#}%nqg?é@&ez private
exikstigg isedgrientkeil redaoudse above descri bed pl atform
Jdent.ity credentials can b airs of signed asymmetric
33,33 keys.HVTheé &?Watp§rl§é3}lag'f”te%§%d§ilrtaﬁs dat® ways encl osed
34,34 N A SN MRIEHOA LY LlRRieiMilly ﬂe%tzdis(%%a» brelRrd)
authenticate itself. The corresponding pdblic key is
35,35'dj SmEnsniead iand tsi gwe® Isysttiem CA to al | instances that
40 wa | dent.i t r. of .the private part of the
keygecqu:le/e%ncr té?éih%é’gfé}{glg%s‘?a,tl&?ef’%?ﬁ& et wor k
41 i nfscastray/cnarepated fdonmunderryphe dharii1t he public key
of the receiver and signed with the private key of
the sender. The systemmay run with different
asymmetric encryp- . tion schenes: RSA, ECC, El Ganal
encryption with appropriate key | ength known by the
person skilled in the art . The data architecture of
the platformforesees a key record for " ; each

o - T
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42
47
51
52
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54
55
61

62
63
64
65
66
67
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75
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77
78
79
81
82
83
84
85
91
92

woheo7roass09f a new enr ol nent protoco

the user with the card 8 The CA 64 that initialises a
further key storage segnent 71 afterwards may request

enrol ment of the card issu ing CA 64 . The
correspondi ng i nformation {personal enrol nent code
cal l ed FingerCode for the segnent 71 and the

correspondi ng.fingerprint mapping) .is stored inside
 hEeSIBREn I (St me e, U AR ICEE St ho CA
(pukhiGekeylor tHked nitialization by a further CA nay
al so happén after the issuing of the card to the user.
| t tiokegufidesitdity tF@T)t he necessary access codes are
pr i_ned .j af i er-~aythe firmvare | oadi ng 102
(A%%gﬁkgﬁiﬁfgﬁiJggiépgﬁ)Each key record contains
addiegmenal akandtatnign fodiendisiaan whi chdefi nes the used

key | ength, the cr ographi ¢ al gorithm and the
tr %ﬁaqﬁﬂy'ﬁéggh ta. The access to the
segreras 17 bravdl ichrea@drds@y 75 inside is under the

sole control of the corre sponding CA 64 . But for the
i nPeital | Eatrmanadf eavipwgmentatandheheekdyusesordstehevith

CA S 4. [ . c ey

e Sors il AR b R R AT R R Y e
caR#IDr adiacir AXGriRimemt. For each activated key record
an_expi ration data (KED) is defined. The KED is set
at BESRtHE I ThE SFFCFa POy 16 HEUER) recor d

(r e@irstiFalda@y f A sars §calh an AuSP 63) . The key
record is active until the latest date in the Event
andlreRSeLEFTEord is newer than the KED. After that
re [ gt t t f rd

Cr At s AR o, RaktE (DR e
ThiTokesf pesiinvertr r@seestr)a key renewal code (KRC) that

is_als livered the card producger. ,These unl ock
an Or'L@%e\%% %Mr@eﬁq%d\ﬂgacﬁgﬁpéaa&q%ense ac
tiw&ﬁhﬁnAbngﬂdsd($§@Bdﬁin§f%ﬂgﬁhﬁékiib& use. A

simlar nmecha nismallows to révoke a single
cr Eg¥nEitrage IHagmemE card with out affecting the

neoEkrt Hodetf i Pidi: SRAEAT SRS HERaHARE, O, 1

r e&lelyz erenicirll tHdeireae card 8 conpletely different use
cases and busi ness nodel s without altering the basic
{1 FRRSIECRE MSCRsasy GrLegerthy taBPiac S 384r doa7aRd an
adgtiehi @Ralorlgeken 84 as described above is illustrated
in Fig. 4 and 5 and described as follows. The
pr 88lcEtoragle sestdond 8 , 9 conprises the foll owi ng
st o roducti on 100, wherein the card 8
orﬁgﬁérgggﬁﬁﬂg%% tﬁ e manufactured. - Load firmare
10tegheatf ehmsdieny lecbedl oaded on the card.- The

as the firmvare will be tested. If

har dpwar.e as wel |

alpugﬁéct s el successful, the card 8 , 9 is
degéggﬁtggna?déﬁggnynous Card" and is then ready to
load the different identifier, credentials and codes.
Thengektodigestiops i ndi vi dual i ze the anonynous card:

- d.initialization, activation gnd renewal
coggggfégi +H§OFWﬁFﬁgPiYéEPOﬁEPﬁ§?§n@§8éHPers an

I deht.pf HeEamapridnt o the identity credenti al database
and Lni ializes the card 8 , 9 with the identifiers

(1 BF-SFBERCSFDX) and the |icence control codes (SAC
KAG1 oKRC) and sets on each record the key expiration
data (KED) . After this step the hardware and firnware
i slpAkytadteecsiibhe t hrough t he standard conmuni cation
channels (e.g. RFID, optical interface, etc.). After
the production and initialization step the

i ndi vidualized cards 8 , 9 are shipped to the CA 64.
The CA 64 runs on each card 8, 9 the follow ng key

| oadi ng protocol : - Loading the CA public key (PubCA)
for the specific ot PubCA into the segnent opened by

- ANA P~ 1 A NN A o

or nmay aceepiCH2b@s/000715
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ment protocol is provided by the authentication server
of the CA. As a 2nd |level enrolnent security a trusted

wonrew/omeel applies. .-. Enrolnent in the preseat&Enhoca00715

trusted and already enrolled person that is entitled
to enroll new users (enhaéied security level) . The
new end-user gets his card™8 , 9 from an agent who
knows hi m personally and who owns al ready an enrol |l ed
carek sl netnfentatse@r gets the corresponding

enr d me secure channel than in the
(ﬂ%éé#%%%%%?n§%§€.§%%§run the ...; " : enrol nent

priitoeofades the new card 8 , 9 the agent has to start
' ;. it at _any internet connected conputer with his
caf PB2I® 2 hen the new user runs the standard

enrol nent process fromthe sane conputer termnal. The
agent knows the new user and thus .guarantees that
only the right person gets enrolled. He acts as a
tenporary nobile EC. A s a 3rd level enrol nent
security a certified authentication nodel applies.
Enrol ment inside a trusted site (EC) under human
supervision with a presentation of an officia

identity pass (high security level) . The CA nandates
and certifies specific sites in a protected
environnent to be an enrol ment centre (EC) . A new
End- User receives the card 8 , 9 in the EC after a
verification of his identity through an EC-officer
(e.g. presentation of a governnental issued passport)

. The new End- User then runs the enrol nent protoco

at a dedicated terminal in the EC The enrol nent code
Is provided by the EC-officer. A user 1 that |ater
wants an upgrade of the security level of his card 8 ,
9 has to go through a new enrol nent process or a
verification of his enrolnment that is conpatible with
the ained security level. The initialization and

enrol nent process of the CA and the EC may be
certified according recognized certification standards
(CC, IPSEC, FIPS) to guarantee nutual trust if nore
than one CA issues cards and certificates. The

enrol nent process is the sane for all three security

| evels. It estab lishes a strong 2-or 3-factor |ink
bet ween the user as a person and the card 8 , 9 .
After a proper enrol ment each certificate represents
an i ndependent certified digital identity credentia
for the User's identity. In all authentication systens
the enrolnment is a critical step that includes a
priori know edge and certitudes on the identity o f a
person 1 . In nost cases the initial identity

i nformati on conmes froma governnental |MS. The

regi strati on and nmanagenent of the identities of their
citizens is one of the nost inportant tasks of any
state. All IM5S have to bootstrap on sone sort of

of ficial government issued credentials.After

conpl etion of the enrol nent protocol the enrol nent
secu rity level is witten into the card 8 , 9 and may
be queried in further registration or authentication
processes. After the enrollnent the card is ready to
be used. For this the user (enrolled card hol der)
makes the followi ng two operations: - Registration at
the AuSP 106 at the first access to a new site or
service - Authentication as often as the user needs to
proof his identity to access restricted sites or
services 107. After the above nentioned steps, the
card 8, 9 is an operative card 8 , 9 for the use with
AuSP 66. However if the credential expires, they may
be unl ocked with a key renewal code 108. If the code
is valid, the card will be unlocked. If the code is in

N 1 I T ' T R I 1 . [ R 1
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server may be part of the I M5 of the operator hinself
or may be operated by an external Authentication
w@&enorioass0Pr ovi der (AuSP) . In the network regi BCTAIH2006/000715
the card 8 ,9 is registered in an I M5 of an
Aut hentication Service Prayj der (AuSP) . The card 8
9 registration activates the next unused key in the
list of the initially stored keys (1DX) . The nessage
al so contains the CAsigrigkei®fhKey of the AuSP. This
al lows then nutual authentication between server and
card 8,9. The key renewal section in each key record
1. i ssaclhirtepseokent r(@l, b)ebtdmpristogtai ns the key
renewal code (KRC) that blocks the access.to this

- fi8l @oFEPhRdn dRUf (PREPEY hesSigeS: MRA% 97 cPgifgnal data

(31) ogl FAKYs BXPARG bPNpELEEna &N @etdNegigheavaliehntyty cre-
ate of the actual record. After passing the validity
dentiadst d33a Béw RS r &fdval code (send by the authorized

- i nahar}&g:)uém%p%?i?ﬁcét Qre9 iy thersfcend &Rdqt her KERid pex-
has™t 0 be se 0 e new éxpiration date. For all _ .
sonal edhted paeder®hly® withe apr ovi dboamdi ntdémeigy verification
, credenti al nagenent system_ This systemdelivers the
using ﬁécé%égffuggggg%fgﬁgfg?&%q i ti‘al i ze and operate the
- | dgntdeyy Koottt Hats mBmbhg: qand. 7i5) wd |sedse atl dwast one

. reproddcing in collaboration with the involved CA Io§t '
identigy siwsidantclalisohi dhoBetaeeker v EORSEPTV AT el 8t | BHSF) oF of

' of USELoESrBBESS T Vit lu-
an ap%ﬁ]éltr}'eﬁr éﬁ%%?é’?@ "7 pfﬁ%@ t rgsteegrnet %f)r k of ore 4@ p_
ralityopef atigtent st necessany indsr calizialdeed | by fadereatiidiication
Many djfferent nmutual trusting or non-trusting
authc”ﬁﬁﬁgﬁﬁ?QVions may use the same card 8,9 to

- autheptigahectbs QAMIEr red8tvenl yinhiest foet irdtsinddas secure
t he or gani zations nust_assure or_ belief that the card
channgls (4R} | $LrRCERY RENI AR 1Y | B Beefalhdlthigntyeation
ong; by, nggl i er@kor aGAe) dQrSWelteifi-
SerVEﬂg gﬁ%cfmggpgnégtgﬁg&éégﬁggﬁeg¥§¥éFﬁgt(?Eée enrglnent B
catiompraddoetity NoRhaltloy Handle s#ifd dientrébardt K1, 75) relat-
. oper at or ts agccess to a specjfic credential inside, _
ing t¢haatd ABTIGREIE Gl G4~ THASEA PhoABBIIcation op
eratoUANRES AR SR £1 & iS8f Wdnodianel (ddat ddipectively,
identified card 8,9 is in the sole possession of the )
- | e@i t¢PmEBCDWNSLE APerobiEPhedder franYhl tke¥ hapdygrlgpeiver
.. £as tar The  u |.4S g hj erspna ; £
anit E80HeR? 35ing REy\REkokH babRORERERY QT oIS R ar view ©
said lgeidlime, acompsisbde &nraohéonf frbe phe- gnoup alfi Zetrerpret-
: i.dentjty,credential, stored in the card 8 9 _an .
ing, SSPRBNPLIEH: an ARty IR onEoPEr SRS on ALTRTAHIBS 2D
furthéis efePasesb ol hheaspegiddiciotd ocated identity
credential . This schene realizes an unlimted
identity federa tion across all operators that accept

th ent i Lon., ,There . : 11S€S :
2. saﬁ%ﬁﬁ%gﬁggt§g%%gdéﬁfigpsg¥§%ﬂﬁgggégf§agl§éﬁlQés%ﬁ%reln the
contemphysf cah adddsd orbile tadkear atd4n et weenihpgt cal thed control
) hysi cal access, systens cones partly fromthe fact , .
unit EQRaPerHETH Pfer n?%ﬁﬁnﬁﬁ%&ki PR oREEPELNGr QTS ivating a
r jcalyiac s Na4!S | gkaledecord with a
R (i S A i S =
new pxykowmhtimstmhichome have to present (contact or
contactless) to a reader at the entry gate. For
| ogi cal ac cess we often have to submt a secret code
3. OVGB_'ecﬂlﬂKB?bQ%]Qeﬂl N($ heo R dentdiany it diloess, Wdnpiiwing an
devi ce and nethod according to the present invention
these two fornms of authentication are integrated in
the sane schene. The sane identity credentials are
used to deliver the requested identity proofs over
appropriate conmunication chan nels. The card 8 ,- 9
generates the proof (OTP) and delivers it over the

o g,
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be used as plug-in into the card 8 . This would all ow
a sinpli fied solution for the pouch concept as
wdesrorbme above. The aut hentication devi ce an8CmEH20w/000715
according to the present invention is flexible to
serve different operation gpdels according the
aut henti cation needs of tHx operator or the operator
comunity. This will be illustrated by means
electrbngqr esre0ito el®memtg@ce the ﬁﬁ@ﬂstitqif@lpr‘é%}éw 84 94) com-
e er n
prisingy bl AP AR oD B M HeReS P (fnte B
addlthAalt bech&e tdrarmeSP g tde sUSU. sather brygandkeni ba receive

runs an_o us t aut.hentication to co
2 messHRoPRN R (4 oot ol S £t S SeBPEE | Zb7pcause)
or app@%%%‘t&oﬁf M@an{Zat iEu) ! fed Sptbeesaitly dmeatst be for-
I'i cense codes fromthe producer 67 and distributes it
ward atEIPF§S§§érQESE@@@réolfaéﬁoﬂ§nFﬁ@ pEBdEnt invention in
an aut hentication ser vice operation. In the

aut hentication service operation nodel an organization
4. 68SdehtmEystbkeﬂewenaB)oaganrdangone 6datihme 2sewheteinf a se-

cxet A, The e LM oo mpbtf caliidn 9 SUERCsdiyi G@iFEel the

controtith@naut henti cati on of onllne users for business
pl atform operators. The authentication ser vice
provi der 68 conbines the roles of the CA the EC and
th ! {riouths Jhe, @ bEnggesiiigs 1 to 4,
> | dgﬁtélﬂ?gtg ; gr?til aq s f9gr t he rgﬁfI%Zr ent operators t%at
whereihave @ﬁmxmd&ﬁﬁarpﬂumalntwwwm ke Eadords ¢75a, cwhgrein the
un a ci Veéh- base ort
contzop it ar g iR PR e P B Y ffapitng ome

certifRlc@Eadh | HYERGE OBy N6a,Carn)i fbﬁatamauﬂﬂwwdw server (63,
operation. In this operatlon nodel an al read

AuSP) ¢ ARG AR Kedc HAMOREE fish JLSEF Lpite apethorizations to
or n e ol f u

nand </ GEELERLLEN KAES kel 9 oo gy AR Fenedacion

servereerﬂﬁBuedApsbblcokeyappﬁ1¢amﬂmnucbpenatdﬁﬁu Bt , respec-

organi zations can verify the identity of the End Users

Ythenever they get in business relation with the AuSU

Figure 13 shows the present invention in a federated

operation. In this nodel several CA 64 may, |n|t|aI|ze

6. caﬁ@§ughﬁﬁttQHﬁﬂr(%er??fﬁééOK@9HQSQQkﬁﬁ4¥? , wherein two

edent i h dy in, I
or me énd]gg % gentlﬁ)rcrg%gE??g?a%ggme pa 1'legaca}]t o%gaSt one
each aff theapé@ﬂaiutyﬂdfekeytrénpﬁds (Eﬁ@h(@&éﬁbimehhe control

, operates for his client organization 69 as.an ‘e
unit QAR E TR POr TR 0T COLNPPAT® SEBRBAL P En PRe Cor b tl-
catiorPae[Lﬂ:lﬁbltiL?* has, bean Q:thha{ﬂc‘}lje by11 h@gesPereddids @€ done key -

Each CA 64 has to purchase a segnment activation Code §

segmenthat7k) | an8 e t%l%mrbeltleﬁ satmwemat@l@&bnte bpadile differ- .
Sl R L e B

AuSP) prire\dpplsicaticadesbearaaaant i (@usuwdf. ot her CA' s 64. Each
CA 64 may request an enrol nment verification fromthe
End User according her security policy. In a special

7.  Prigedeni@Rhagidiy {£chnoloaeehefli tenbnd 68 dekiMseisto 6,
to the enghuser thg sFQned certlflcateenfor the | oaded

tively

whereigy ddentied sonahedabal- nerery hand dehevénpubt agpliance is pro- . -

regi r S i: res di 0
vided (73 SHAR' WP RREER, AR O Y A BEFbbpREChERO anasor
a secrdt! Butpeasdomg tdu LA Antet Imesetrhose is not able to
track the business relations of a user nor can the
AuSP verify further personal information than the ones
delivered with the certificate. This schene all ows
establishing the concept of a trusted and certified
pseudonym whi ch may be different for each AuSP. This
protects the ‘user fron1prof|I|ng attacks and al Ioms

o oy
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33,33" private key, personalized digital data 34, 34
digital identity credential record (key record) :; .:
wWGa3p@H73d09 ansmi ssion to AuSP system 40 secure/eﬂtmypbmmmwns
comuni cation channel 41 secure/encrypted
comuni cati on channel g% ayl oad with secret nessage
and instructions 47 deI|ve‘§ of token 51 token
identity (IDT) 52 segnment identity (IDS) 53 segnent
activation code (SAC) 54 key activation code (KAC) 55
I t e p -
5. {ni-BhacuShP SRPhehFipefiSh DF 8 HECE erniencnaRelsaty o
ken ac@bkdaab tbi eoker bfig ciades62 RBEl D, ream@mlequgpm@@ts@eps
Aut hent i,cati on s rvice er (AuSP _
- CeFPRPFELRBI GOk é??lf%fgrt%ag%%amfeﬂ% depertReverity v
thorizA¥H BENIFC #hleOR ST L &1 gléS @ 1A AESYuraRgr aloleh,61 Token
producer (AXS-Pl) 68 Joint CA and AuSP operating
- or gaaaiangora R IBE R Chaspel\uéetwﬁéﬂatqh‘?g %@@%Jr%ét Feken to
71 k 2 nt L ol o, h
hanale) 5 By AR T FATERn® o Lo PR e SRl e P (63,
AuSpP) necom@@luuﬁmmﬁmcepeeapbatd§6andAsS@}ewcm®rheyiwkc@md§cti0n
76 key storage section,77 k I sectiQ
From gy i b HBHELPECDFAS 70O RGLPTEERRY: of BRG], ohecking,
renewilRCERLIteR K’ﬁ_t] B | fieiHe rdiKeSC @180 Hperdn’) actions.
i nfor mation wit storage nedium 84 chip data card 85
interfaces 91 slot 92 insert direction93 persona

9. I N{QLERLY %%%afl ttengha%t% C%Eex%iﬂ néﬁ”uﬁi%u%@d iden-

storage mean gcurity to
tity Haodgta tsi org Bspprsvmdbddwwauhanngepcthabrehebas@dr@hy token

ersonal data of th r and/ or r onal, d
. oBoracelves: al measRed PREHD Ao saha3ucsRNC gAt on server

(63, Bdsp) ar il @RBldmnesetdOort qeal,| Q%(Sﬁ)ec&ﬁr@ﬁ ehe secured - -

sai d per sonal data, preferably with an on board
channgldefd ]} yapdr spbmati Gaigsinrpsagde ocpvegr aghhefdiitdongd secured
chann%lzgttbzn th kg}ﬁ rgci;cﬂgl 7 [E%'E% Yy @5‘)) t§r§&8§§1ﬁ§ sald: :

e 1dentity credenti al an authentl at1 on

messager ¥ed @éﬁdlégg%hewpnbcaasa@pmesaagenhﬁﬂke&@rt@665ecur1ty‘7f:

SU) , preferably, to st lurality of identit
coken (Hoquh 10 SUTHTIA S T AR F b P Sy (pken-
(CA) , atransmtter and receiver unit for creating a

secure channelg§41) directly or |nd|rectlg (66) to
10.  saMethachemreerding Ser gdrife?, AUGHY Bpl PEdiitépnal se-

cured o@ﬁ Qgg?d%%’g) o= é a%k?. 1‘% af'E.PQE' 'i:YLmEC@éxe addi- =

e sa ey recor at 1ng to
tlonahuthbaml¢a&yoB4$emaﬂiﬂ&Kbdd&é§31nnoammélcatdods 9) to cre-

oper at or o certi catlo thorit CA :
ate, FBCHECEFVEFy D oMbl St " Gt (s 7s) Witnin the .
memor§ré§uﬂﬂétégc@y§k§e%5ka@r unit as wel | as the key

record data menory (71, 75) in view of said handling,

conpri sing an actlon fromthe group of |nterpret i ng,

11. deg@o&gﬁn& &[cﬁ AS d %ﬁf ENgpe’ 98%89; é'é‘i?n%v‘"sr‘%o 10,

ey r I'ng ac i ons.

whereimwkehe ( 8eclr)toctokenng & axgddi 1o lscanhear élllicﬂde&"lng code on.

content of an additional token (84, 94) is input
a displayceht FBe 8RPLLFBLpER! epﬁfraﬁordéﬁéu uéﬁécenumer to au-
thent FESAL 1110 OFa PEA MRALL PG e ”P:Y\Eé‘@ﬁ’aieecord (71, 75) or

usi ng an actlvate ey record wth a new payl oad

i nstruction. . Security token (8, 9)- accordlng to

cl aj m.2 rising_anel ect c circuit el
12. thi”e?&m@o%%%p 4 e eamT oht b, BregrrgeRudlainmae o 11
whereid arsid t%@él@i}der eaﬁih@{tlr&m&)ﬂ Oof! ehé Frcaddidyl obeken is
secure channel (40) to said security token to receive
a nmessage payl oad (42) fromthe authentication server
(63, AuSP) or application operator (66, AuSU) , and
processing neans to for ward a processed nessage to
said control unit. 4 . Security token (8, 9)
accordlng to cIa|n12 , mhereln ‘a se cret is the

M e a e
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certification authority (64, CA) or authentication
server (63, AuSP) to handle all key records to
wdai2ed7ro7kreb e aut hori zati ons to handl e di fferent PREXCH2006/000715
records (75) to different authentication servers (63,
AuSP) or application operaprs (AuSU), respec tively.
Security token (8, 9 ) according to claimb5 ,

6 .
wher ei k 7 '
ssea t{IGHTLR, RS LS KX SO SO AL, PLELERGe: o ooy

.

ment, tOCRAHH’R) ti¥REEEi Bot heceantr @l detidetcampsssps or to al-"

segnent activation el enents enabling one certification
low physiksii agcess, especdafandte gPEikeéydrPe&ords of one
key segnent (71) and to distribute authorizations to
handl e differ ent key records (75) to different _
13. auMbehbicébronusbentisatbdn AGSR) userappltic&heogecurity to-

o aREERERLS b o g ol KRR, £ dger concronies

manageR@h$0sd €Réa iRt @ncrddent iylild apghednds itshgrOA usable
vided to store and check bignetric data as persoq?

to genpifateand/ fecirSectRt h¥upkedoddikdilyf ORfie Asdriiy key re-

cords \ot h0@}5f>0£vi%gltifﬁe@ﬂecaéd1@a qQfg, @ gyser with the security
to ken according to one of clains 1 to 7 , conprising
the steps: checking stored personal data of the user
to verify authorization of the user to use said
security token, creating a secure channel between the
security token to handle a key record relating to an
aut henti cation server (63, AuSP) or application
operator (66, AuSU) conprising an action fromthe
group of interpreting, deciphering, creating,
checki ng, renewing, w thdrawi ng and further key record
handl i ng actions. 9 . Method according to claim8 ,
wherein an unlimted iden tity federation is provided
by the step that the security token (8, 9 ) receives a
nmessage payl oad from an aut hentication server (63,
AuSP) or application operator (66, AuSU over the
secured channel (41) and submt said nessage over an
addi ti onal secured channel (4 0 ) to an additiona
token (84, 94) processing said , nessage and sendi ng
the processed nessage back to the security token (8, 9
) to authenticate the user via this security token.
10. Method according to claim9 , wherein the
addi tional se cured channel (40) will be established
the first tine the addi tional token (84, 94) is
introduced into the card (8,9) to cre ate, activate or
be linked to a key record (71, 75) within the nenory
of the security token. 11. Method according to any of
the preceding clains 8 to 10, wherein the security
token is used to scan a flickering code on a display
of the application operator (66, AuSU) in order to
authenticate the validity of the interface. 12. Method
according to any of the preceding clains 8 to 11,
wherein the positive authentication of the security
token isused to allow access to a software
application, to effect a pay nent, to create a ticket,
to receive a secret nessage or to al-" /.;'". . |ow
physi cal access, especially to open a door. 13 .
Met hod for authentication of a user with the security
to ken according to one of clains 1 to 7 with a user
control |l ed managenent of the identity credentials
signed by the CA usable to generate a secure and
trusted link with one of the key re cords (71, 75)
within the token (8, 9 )



