DI ABETES- ASSOCI ATED MARKERS AND METHODS OF USE THEREOF
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These include processes which destroy the
i nsulin-secreting beta cells . of the pancreas with
consequent insulin deficiency, and changes in |iver
and snooth nmuscle cells that result in the resistance
to insulin uptake. The abnormalities of carbohydrate,
fat and protein netabolismare due to deficient action
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insulin deficiency and are resistant to the action of
insulin. At least initially, and often throughout

WO b@044869 et i e, these individuals do not needPCTIE810061039979
treatnment to survive. Type 2 Di abetes accounts for
90-95% of all cases of Diabetes. This form of D abetes
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subgroups. Type 2 Diabetes is often assocliated wth

strong famlial, likely genetic, predisposition,

however the genetics of this formof D abetes are

conpl ex and not clearly defiyned. Pre-diabetics often

have fasting glucose | evels between normal and frank

di abetic levels. Cccasionally in research, these

persons are tested for their tolerance to glucose.
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di abetic di sease risk, but together as a conbination
t hey becone nmuch nore significant. Thisneans that the
wortvagersent of persons with hypergl ycenm a and PCTE82006/039979
features of Metabolic Syndronme should focus not only
on bl ood gl ucose control but also include strategies
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Di abetes .or, pre- dlagéélc condi ti ons that can be
dgted,
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I agnose or identify subjects with a diabetic or
predlabetlc condltlon to nmonitor the risk for

ev me iab re-di ahet.ic conditiaon
to FT o the Shplkef bORRIG PPl Bt a@@?ﬁg Sy s Pppssage
ni@hﬂ@@ h€igas® Eheafoné'@niél HRB@drk encoalds.t i on,
differentially diagnose di sease states aSSOC|ated with
Di abetes or a pre-diabetic condition from other
di seases, or within sub-classifications of D abetes or
pre-di abetic conditions, to gvaluate changes in the
risk of Diabetes or pre-diabetic conditions, and to
sel ect therapies for use in treating subjects with
D abetes or a pre- dlabetlc condltlon or for ‘use in
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radi oi munoassay, i munof| uorescence assay or by an
enzyne-| i nked i nmunosor bent assay. The detection can
wa@bk®a/obseachi eved by specific oligonucl eoti de PCT/US2006/039979
hybri di zati on. I n sonme enbodi nents, the subject has not
been previously diagnosed or identified as having the
Di abetes Mellitus or the pre-diabetic condition. In
ot her enbodi nents, the subject is asynptomatic for the
Di abet @B hivdalelr (atUsnsbl60tbits lpng- di abeti ¢ condition. The
sanpl e as defined by the present invention can be
serum bl ood plasnma, blood cells, endothelial cells,
ti ssue UhPRSAdRS (at Bt 448ssitsfibag)d, bone marrow,
interstitial fluid, sputum or urine. In one
enbodi nent of the present invention, the | evel of
TS PORTR AR el W n BB et S Bl T ARY B vies
lohgenty-five or nore, or fifty or nore DBRI SKMARKERS.
I n anot her aspect, a nethod with a predeterm ned | evel
of predictability for diagnosing or identifying a
subj ect having D abetes Mellitus or a pre-diabetic 3
codi t] an,i & PLOYidGd, CoNprd 3ing geasuping Lhe J gvel, o
an ‘eff éctive armount of one or nore, preferably t
or+ ot et - BBFHﬁSKN@ﬁ%<EF&?#;eretﬂ:ed+fﬂ*dnft1ﬁ? grtﬂip+‘+'+'+"+'+‘+

consi stiyag of DRRIESKMARKERS x1- 260 |n aasaﬂnke fromthe |

suQJecj_ @ng_pgnparlngkgne__ vel, mh+ _____ ective . . .4
anotnt ‘of the one or nore (or )

DBRI SKMARKERS to a refer é?f‘t‘,&eA@‘é?&Ifé. In one enbodi nent, |
t he s efenence valug-is.-an.index-val ues-+Therneferancer-+-+
ﬁlue can al so be derived,fromone or nmore risk l
priedi ction al gorithns or conpu ®d indices for the
Ditabet es +or-pre+didbeti-¢-tomndr tion- Aot het-taspect +of-*+-+*
t he present i nvention mﬁeahﬂfsd@mﬁ@thod with a |
Predet epmned. | evel, of, predigta b+'-'+'-w+f9r-a.ss.§§§.' NYRL
ri'sk of a i r'ed glucose folérance in a su

cdnpr|5|ng nmeasuring the level of an effectlve amount |
of+ one or nore, preferahbyntiscadioanr e DBRI SKMARKERS  +
sqlected fromthe group consisting of DBRI SKMARKERS |
1-260 in a sanple fromthe subject, and neasuring a
clii-ni tatity +stgnitf T canttdr terdrirorr i-n-the*tevel-oft-the*+-+
OnleEQEeI{Hllbﬁs(O.r two or nore) DBRI SKMARKERS in the
sample,, wherein the alteration indicates an increased

ri sk of |npa|red gl ucose tolerance in the subject. In
one enbodlnent t he subj ect has not been previously
S. avi i ired glucose tolerance. In

an er gﬁﬁ%ﬁ %&ﬂﬁgkqug?subject i s asynptonatic for
t he i npaired gl ucose tolerance I n anot her aspect, a
nethod wWth a redetern1ned level of predictability

di %@ﬂd@ﬁﬁ@s&iﬂdl@@nﬂf thgi'hitds seiptheatotilgyi ng
|npa|r r onpri si ng
measur ?ggQ‘J'tIﬁél?{sev%ﬁaggégl%ﬁlgfagg@tr?e\%ﬁa rbc%t of one or
nor e, nykaligrdhdiygd wo or nore DBRI SKMARKERS sel ect ed
fromthe group consisting of DBRI SKMARKERS 1-260 in a
sanple fromthe subject, and conparing the | evel of
the ef%@&k&&ﬁdﬁ Wls. Of the e HRNS sQY (BRI ef erably two
or nmore) DBRI SKMARKERS to a reference val ue. The
refer elodemmllesieﬂ@aﬂle&lemrﬁgﬁmtdemelm deny Al ternatively,

ok PROMCR Canen PRt AR L R b eflific for -

i npai red gl ucose tol erance. Anot her aspect of the

i nvention provides a nmethod with a predeterm ned | evel
of predictability for assessing the progression of

D abetes Mellitus or a pre-diabetic condition in a
subj ect, conprising detecting the [evel of an

ef fective anmount of one or nore, preferably two or
nor e DBRI SKMARKERS sel ected fromthe group consisting
of DBRI SKMARKERS 1- 260 in a flrst sanple fromthe
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subject at a first period of time; detecting the |evel

of an effective anount of one or nore, preferably two
woroomo#486DBRI SKMARKERS i n a second sanpl e fronP€T®s2006/039979

subj ect at a second period of tine; and conparing the

| evel of the effective anbunt of the one or nore (or

LWy Orﬁeesa'iosm@ﬁah%ﬁmﬁéﬁ&mrﬁet@dbmsei%1& (a) to the

anount detected in step (b), or to a reference val ue.

The s utqbdcmodamlib 68@%06\1919@ al&a@t@ﬁrems sli¢hyarbeen treat ed
f t he t t t
cond bbb Brarcobfisisst Ens W BBOE OGS has not

been ggﬁgh@@quugiagagﬁgﬂhag identified as having
i mpai red gl ucose tolerance or suffering fromthe

Di abetes Nbllltus or the pre-diabetic condition.
A'Mer”fi\gl e{b fURI fiGhe FADIAE ASHARYFRL I ¢ Tor the
i mpaire ucos erance or is asynptomatic for the
Di abenhede Mqhésts that mhdﬂn@agm'eméumhﬂnalc condition. In

yet anot her, aspect, et hod mn red tern1ned
| evel e’&?apﬁ‘ﬂléﬁ‘?lgfja‘l&z £9r dedperagns tigha ‘?doti‘)ltﬁ

ef f ecipyeness of treatnment for Di abetes Nbllitus or a
pre-di abetic condition is provided, conprising
detecting the | evel of an effective anount of one or

er abl DB ERS sel ect ed
from tﬁ@%ﬁﬁs%%uno& % :ilﬁg@oftlf%% @RW@RS 1-260 in a
first nsaenRigaedts that ftdeorseifljeatliseaiRB ehédpstilagien i od of
time; detectlng the |l evel of an effectlve amount of
one ol!ldpedatagrams funmeled (quhespobilsMedPBRRI SKMARKERS in a
second sanple fromthe subject at a second period of
time; and conparing the |level of the effective anount
ofr t hSeonas zero;ripnaed on recewtionr nore) DBRI SKMARKERS
detected in step (a) to the anbunt detected in step
(b), or to a reference value, wherein the
eﬁﬁectky@ﬂgeﬁmﬁkhhg is nonitored by a change in
the level of the e fectlve amount of one or nore,
preferably two or nore DBRI SKMARKERS from the subject.
I nt for the Diabetes
M% ?ﬁ%ﬁg$g%g%%£mﬁhggacc?%%pgondlt|on conpri ses
exerci se regi mens, dietary supplenents, therapeutic
agents, surgical intervention, and prophylactic

1€ | n anot her enbodi nent, the reference value is

derived fromone or nore subjects who show an
i nprovenment in Diabetes risk factors as a result of
one oﬂhnmuaﬁmre&mnenbsmﬁdnh@ﬁeﬁﬂtﬂhﬁtgbﬁwhhiitus or

th di abet Th ti f
L1 cat KA RRFSPTE £BReiof gRA FORLD by det oct i ng

changeéq[ gtfbpal%egm@ndnnewalﬁmoxffffﬁmdt@ | evel s,
u

bl ood cose levels, HDL levels, systolic and/or
dlast@¥ﬂéﬂblood pressure, or conbi nati ons t her eof .
Changes in bl ood glucose | evels can be detected by an
oral glucose tol erance test. Another aspect of the
prifsanAddregent i on provides a nethod with a
predeterm ned | evel of predictability for selecting a
treatnment reginmen for a subject diagnosed with or at
risk ﬁ%&lﬂa&&&%&@&%hﬁobﬂé’ﬁod&r a pre-diabetic condition
conprising detecting the level of an effective anount
of one or nore, preferably two or nore DBRI SKMARKERS
selected fromthe group consisting of DBRI SKMARKERS
1-260 in a first sanple fromthe subject at a first
period oftime; optionally detecting the |evel of an

ef fective amount of one or nore, preferably two or
nor e DBRI SKMARKERS in a second sanple fromthe subject
at a second period of tinme;, and conparing the |evel of
the effective amount of the gne or nore (or two or
nore) DBRI SKMARKERS detected in step (a) to a
reference value, or optionally, to the anobunt detected
|n step (b). The ~present |nvent|on also prOV|des a
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nore ol i gonucl eoti des or one or nore aptanmers. The
present invention also provides, in another aspect, a
wora@hioms6y eadabl e nedi a contai ni ng one or nor ePO/ERBNEB39979
Mel litus reference expression profiles according to
the invention, or one or nore D abetes Mellitus
subj ect expression profiles according to the
i nvention, and optionally, additional test results and
stbjirAgennf or mati on. A nachi ne readabl e nedi a
contai ning one or nore inpaired glucose tol erance
reference expression profiles according to invention
i's al pR HORIIRIRbAIHRInoKIe RS fbmBRLntl pal 1 ed gl ucose
tol erance subject expression profiles according to the
i nvention, and optionally, additional test results and
sgﬁ%fgg Lnformati on. I n another aspect, a DBWSKMARKER
p ‘Oc%%ﬁﬁﬁsing one or nore DBRI SKMARKERS t hat are
i ndi cative of a physiol ogical and/or biochem ca
pat hway associated with D abetes Mellitus or a
pre- d’ifgfbﬁ address der the epd pithg fBWebed. I n one enbodi nent,
t he physi ol ogi cal and bi ocheni cal pathways conpri se
aut oi nmune regul ation, inflammuation and endot hel i al
f Udemtifioationi ncl udi ng cyt oki ne-cyt oki ne receptor
i nteractions, cell adhesion nolecules (CAM5), foca
adhesi ons, | eukocyte transendothelial mgration,
nat ur al 64pbit hehb&EbdnsiRsie@bp theabbiledndde] dised feregul at i on
of the actin cytoskel eton, adherens/tight/gap
~ j unct inatebingRepigsation FehestavithRegistaty nliegcept or

. binghegidhetion 40l
(1 et B 28 Photr Bl BURRIEC R RAHE 1 TS0

neur ogkbdages.| i gand-receptor interaction) as well as
hemat opoi etic cell |ineage, conplenent and coagul ati on
cascades, intra- and extracellular cell signaling

p i« G| uch t MTOR, TG--b, MAPK, insulin
G?ﬁlﬁmi@f' F4t?faﬁ*ép7r@*§‘esp}? B Jak- STAT. PPAR.T.cel |
receptor, B-cell receptor, FceRl, calcium Wt, and
VEGF si gnal i ng .pat hye and. .ot her cell. £0 ni cation
nechaﬁhgﬁ§?#p&ﬂoﬁggﬁ%%%ﬁmygu?ﬂEfgwﬁgPﬁRg?§g¥hat are
comoBl ¥n@dssReiAsfaHe Pricisidype 1 and Type 2 Diabetes

Mel litus. A DBRI SKMARKER panel conprising one or nore
DBRI SKmmktemgati¢omenabliag iengnden MIEShbe inckided i;ssoci at ed
with D . ' or a pre-diabetic condition is
al so g?%%gﬁgg?&gkélégﬁ'the site can conprise beta
cells, endothelial cells, skeletal and snooth nuscle,

or peripheral, cardiovascular, or cgrebrovascul ar
arteries. In other aspects, a DBRI SKMARKER pane
comptixizng ore70t Mbre 2DBR SKRERRERS tthat3gré 6 78 90 1
i ndi,catj_ve, of .the prograssion-of, Diabetes Ml-Liius+or-+-+
a predi abetic conditjon _is provided. e present

i nvent iSRS urt héer pr%@%ﬁés a |DBRI SK ER pane

CONPr +si-Ag+one - or+-rrot e--DBRHSKMARKERS that - farte +-+-+-+-+-+-+
i ndi cative @fr thsspeed of prjogresshameat i &isaket es
Mellitus or a pre-diabetic condition. The invention . . _.
al'sé~tondef s "at BRI SKVERKER *panel’ tohpri sing one or
nor e DBRI SKMARKERS t hat are specific to one or nore

t s of Diabetes Mellitus and a DBRI SKMARKER pane
c%ﬁg}ising one or nore DBRI SKMARKERS that are specific
to a pB2-diabetic condition. A DBRI SKMAEXER pane
conprising one or nore DBRISKMARKERS sel ected from

mat hemati cal classification algorithns and factor

anal ysi s approach is provided, utilizing a rel evant

past cohort of subjects, or cal culated indices which
wer e devel oped in such past cohorts. In particular, a
DBRI SKMARKER panel of one or gwre, preferably two or
nor e DBRI SKMARKERS sel ected from a subset of the

di scl osed DBRI SKMARKERS conprising Leptin (LEP),
Hapt ogl obin (HP), Insulin-like gromh factor binding
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i nhibitors of dipeptidyl peptidase |V (DPP4);
pancreatic |lipase inhibitors; a-glucosidase

WO pdo7loa4869 s; and conbi nations thereof. |In one PCT/US2006/039979
enbodi nment, the inprovenents in Diabetes risk markers
as a result of treatnent with one or nore
Di abet es-nodul ati ng drugs conprise a reduction in body
mass i ndex (BM), a reduction in blood glucose |evels,
alLengthr ease in insulin levels, an increase in HDL
| evel s, reduction d.n systoljc.and/ or diastolic blood
pr essur4ep3u% e@BW‘bF‘h%tJttiyg??yn% ee‘%'ét I.Ttﬁ’?%éhot her aspect, a
nmet hod of eval uating changes in the risk of inpaired
gl ucose tolerance in a subject diagnosed with or at
risSk for devel oping a pre-diabetic condition is

provid | Si ' el of an
effectsggugﬁg%%#é%¥ﬂg%g%%?§%§gé%pg$%@érabIy two or
nor e DBRUSKNRRKERS sel ected fromthe group consisting
of DBRI SKMARKERS 1-260 in a first sanple fromthe
subject at a first period of tinme; optionally
ded8Rddiagol he | evel of an effective anmount of one or
more, preferably two or nore DBRI SKMARKERS in a second
sanpl e fTFlendefadt anthgndicationtalgorbwowes peri od of tine;
and conpagl \ | evel of .effective anpunt of the
one or M%&Yiﬁﬁ\% cgrpplrlr%raelﬁﬁ' I Ydetected in
step (a) of the@editiRioamesapal ue, or optionally, the
amount in step (b). The present invention further
provides a nethod of differentially diagnosi ng di sease
Aﬁﬁ@ﬁﬁéﬁ Glsffed with Diabetes Mellitus or a
pre-di abetic condition in a subject conprising
dét ecting the | evel of an effective2zanount of one or3
moey prefes abyys two 0n sor ¢ PBRIsSSKMARKERS ssel ect edo o 1
from the, oroup_ consisting, of [DBRI SKVARKERS 1:260.in a,_,
sanpl e from'the subject; and conparing the |evel of
t He ef flweei ve ahountlesfothhe dne or no®& (or--two or
Bm_g)+DBR|L\/EW' §¢dat-eCL-e;d+:LLL+st+ep+(-a)+;+0+they-f+;|+-+-+-+
abet es itus sease subject expression profile
of the rnvé%%i&%?“f% t he inpgired g%ggﬁgéufgfgrdﬁce
subjrett+-expriesston+ptrof it & off -t he +r hivent tom - or+ trotar-+-+
reference value. Further, in a nethod of diagnosing or
inntifying a subject at risk for devel opi ng D abetes
ortY®®pre-di abetic condition by anal yzing Di abetes risk
factorgpy the present invention provides an inprovenent
conprising neasuring the |evel of an effective anount
of one or nore, preferably two or nore DBRI SKMARKERS
sq%%_ ed fromthe group consisting of DBRI SKMARKERS
1- in a sanple fromthe subject, and neasuring a
cl i ni cad plys te@nidbecaftiyted ihehiaAuthentidatdrhe | evel of the
one or nore (or two or nore) DBRI SKMARKERS in the
sanpl e, wherein the alteration indicates an increased
rkﬁg of devel oping D abetes Mellitus or a pre-diabetic
condition in the subject. In yet another aspect of the
pr esenBedunivy Rarameter lmdea (Abytesyl Adi opigagnosi ng or
identifyhggga subject at risk for devel opi ng Di abetes
or a pred8i&b&tic condition by anal yzing Diabetes risk
factors, the present invention provides an inprovenent
conprising: measuring the |level of an effective anount
ofAwhentisatonpr e DBRI SKMARKERS sel ected from the group
consi st fea ' P t ogl obi n (HP)
I nsulin-Ti %f%glﬁ?lﬁ]énﬁg%t%ogra}l T hdi nuggsbr otein 3
(| LGFBP3HMAResMEXSi th cOmplits)a 1286bit 'fedvkdendipenpept | dase 2
(MWP-2), Angiotensin | converting enzynme (peptidyl
di peptidase A)-1 (ACE), conplenent conponent 4A (C4A),
CD14 nol ecul e (CD14), selectin E (SELE), col ony
stimulating factor 1 (macrophage; CSFl), andvascul ar
endot helial growth factor (VEGF), c-reactive protein,
pentraxin-related (CRP), Tunor Necrosis Factor
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are expressly incorporated by reference in their

entirety. In cases of conflict, the present
w@p@cioi4seat i on, including definitions, wll coPCT/OB2004/689979

addition, the materials, nethods, and exanpl es

descri bed herein are illustrative only and are not
i nt ended of @eREgibttdiohinidsaget her features and advant ages
of the invention wll be apparent fromand are

enconpassed by the foll ow ng detail ed description and

o B0 . B Bt R R DTRTR ol B MieDhee

shoRinebdeel id 392 Hif¥iléngl Wiich BMEFREHIO fh inefffkee ud 6f resources when it has
enbodi nents described, may be understood in
todsrifangaitiesiovar & witeless Bapherurpeserigegigzation and handoff. Note

iy . ' > I 1
o e e R o BB R R e
sigmificdnittyl lacpee an piat dateysedundhinairegrne B shid rhingmomniabetis used
of..the .di sease progression from Normal to Pre-
fopillispliQn PYPPseShet es. Figure 2 is an illustration
depi cting classes and desirable characteristics of
DBRI SKMARKERS, and illustrating several differing
i 1 1[0@%k1 at Thesmpaliastpassiblsf MRirkeameplishh Regipleatippatsponsemessage

.t di.agnosi f subjects l;ng Pre-Di abetes, and

inf 5 DO B P P S G o5 3A © 3RR are
graphic illustrations of the KEGG pat hways

hi ghlighting three or nore DBRI SKMARKERS i n each
discl03%@5%g¥ﬁﬁéﬁﬁtﬁﬂﬂ%$ém§ﬂ depi cts neuroactive

| i gand-receptor interactions. Figure 3B depicts

cyt oki ne-cyt oki ne receptor interactions. Figure 3C

depi ct3DPbeaid (o topstaldibis lengnal i ng pat hway. Figure 3D
shows the m togen-activated protein kinase (MAPK)
signaling pathway. Figure 3E shows the insulin

TR UDM hdabeia Fo1NAY%d by tBYINMRLAE 1B RS shdWon BHIBR: (dt least 160 bits
D abetes Mellitus pathway. Figure 3G depicts the

loagbpt osi s signaling pathway. Figure 3H depicts the

conpl emrent and coagul ati on cascades. Figure 31 depicts

t he Jak- STAT signaling pathway. Figure 3J is a
representation of the hematopoietic zell |ineage. 3

Fi gui e, 3K shouws § Reo RPARs si gnal4 Rgop@tihvey .4 Ei gurg Sy 1
is the Toll-like receptor signaling pathway. Figure 3M
sHc‘n?‘xé*’c*ﬁé‘*I'-*c'érT“*r‘éé‘é‘ﬁt‘éf*‘s‘i'gﬁ‘m“‘u"ﬁg“b*a‘t*hﬁh A =B VTV (<]
ddpi ct srybhe fochl adéesi on silgnal i ng patbewdye Figure |
3Q_shows ,the Tvpe |_D.abelgs Ml lityus, pathway, Figure . .
3P is the pancreatic cancer signaling pathway. Figure
30 depi cts the nTOR si gn&Ping Pt fway. Figure 3R shows |
t ke +TCh-b - stgratiing- pat-hweyr- +F gurre+3S + s- t-he+ calre F tm+-+
s”gnaling pat hway. Fi gurey3E & the natural Kkiller
cell -nedi ated cytotoxicity pathway. Fiqure 3U shows

t He*Brcel'T *riedeptior ~§i'ghal i'ng~ pat Awdy" R gure* 3v*showd ~*
tHe FceRl signaling pathway. Fi gure 3Wdepicts the |
pat hway of | eukocyte tragsgndethealhbal mgration. +
Fi gure 3X depicts the arachidonic acid netabolic
pbthmay. Fi gure 3Y depicts the Wit signaling pat hway. |
Fi+gur € 132~ shiows+{ie - VEGF- sitgrat i -ng - pat-nayt - +Fi gure+ 3WA- +
dgpgggéhéggh§.adhesion nol ecul e interactions. Figure

3BB is a schematic showi ng regul ation of the actin

“tyt 6ske€l"éton. "FTgure 3CC depicts interactions relating
to glioma. Figure 3DD depicts nicotinate and

ni coti nani de nexaboli m Fi gure 3EE shows the
sﬁ@@ﬁliﬁéRﬁﬁﬁﬁﬁE9l§P5§dherens junctions. Figure 3FF is
a schematic showi ng the signaling pathway of tight
junctions. Figure 3GG depicts interactions relating to
antigen processing and presegtation. Figure 3HH shows
interactions relating to long-term potentiation.
Figure 311 shows the GnRH signaling pathway. Figure
3JJ shows the interactions relating to col orectal
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Fi gures 5A - 5E are exanples of Pre-Di abetes
classification performance characteristics of selected
w0 pai7wiaseal DBRI SKMARKERS as shown in ANOVA anedT/85R00639979

said markers between patient sanples from Nornal
Pre-Di abetes, and Di abetes cohorts. Figure 6 is a

t abul ar exanpl e depicting the additive ROC performance
characteristics of pairs of DBRI SKMARKERS i n

clCaglei f Acaflucoindishtiny the Bisalbof the Regisationnmal cohorts
absenBFa thematical algorithmindicating the
trade0fYSt i ncreased sensitivity at the cost of
reduced specificity.Figure 7 is a graph depicting the
change in classification algorithm perfornmnce, as
mbakstimed by R2 versus the Reference Diabetes
Conversion Risk wwth the addition of nmultiple

DBRI SKMARKERS utilizing a forward sel ection al gorithm
Fi gur & t8e Coda figidapdicatepihat tha gegisttdtioasvadi nensi onal

rendering of .the_ perf nce characteristics of the
entir éc%eggedoﬁlegdgegmmfgic{%sget.o ¥ Wg]ﬂt’ecr&r?bl nations of a
group s@oné@re%i%%%gggﬁtﬁhbg de@ﬁlﬁfeﬁe hi ghest

perform ng conbi nations. Figure Is a histogram

depi cekpitedt He value bf zdsoriridigatestthattiee mebflonodnce across
the entiye set of ssi bl e r .mar ker conbi nati ons
shown ﬂ?%bel—efl Feglsé?rgqgi éﬁ’ F‘é‘e fg Bf@%égﬁiﬁ?tﬁ% mat i cal

cl ust gffidig. and cl assification tree show ng the
Eucl i dean standardi zed di stance the DBRI SKMARKERS
shown in Figure 6. Figure 11 presents tabl es of

S jQ§$ISKNARKERS by ei ght Position Categories
ugggﬁ%ggor he construction of panels selecting

DBRI SKMARKERS accordi ng to the nethod discl osed

her ei ' e 12 is a listing of 25 high performng
DBRI s&bﬁ@%&rﬁ%@t ° ‘E@P Q‘fﬁr ee DBRI SKMARKERS sel ect ed
from Position Categories according to the nethod

di scl osed herein. Logistic regression algorithns using
sdlanpagents had cal cul ated RL2 val ues ranging from
0.300 to 0.329 when enpl oyed on sanples in the

descri bed exanpl e and non-di abetic patient cohort.

Fi gur &hd 3P aédrasd df3hé mgbild notle'sthogle dgent. or m ng -

DBRI SKMAKER panel s usi ng ei ght DBRI SKMARKERS sel ect ed
from Position Categories according to the nethod
dﬁaﬁhﬂﬁgglperein. Logi stic regression algorithns using
sal pane?s had cal cul ated RL2 val ues rangi ng from
0.310 to 0.475 when enpl oyed on sanples in the

descri,b xanmpl e a non-di ahet j atient cohort.

i gur & St saaRer Ry RcoaE RRgistatet RFen

DBRI SKiERiRAmsh RepBdNandefod BEReRinpRRhRaVARKERS

sel ected from Posit]lon Categories according to the

met hoterdivsatagkel legisetion mesggssi ¢ r egr essi on

al gorithms using said panels had cal cul ated RL2 val ues
rangi ng from0.523 to 0.6105 when enpl oyed on sanpl es
| IExtdisionhe §atrledseti7ebiasiph® and non-di abetic pati ent
cohort. Figure 15 is a graph ROC curve and AUC
statistics for the highest performng three, eight,
and ei 3&5% el y when
enploggg%gggggﬁgbﬁgwﬁh t 39§E§S§P%§§@gggﬁﬁle and

non- dibgloee bcmpat ofth¢ Ezehsions. Fi gure 16 is an ROC curve

and AYC statistics indicatin ree.relative

i ghedn fefizaheREnblae SR ML &ihar ker s
when anmegiadtionRre@Ama! es in the described exanpl e and
non- di abeti c patient cohort. Figure 17 is a standard

curve denonstrating a typical result fromthe methods
of the present invention. Once a working standard
curve is denonstrated, the agsay is typically applied
to 24 serum sanples to determ ne the normal

di stribution of the target analyte across clinica
sanples. Figure 18 depicts a graph exenplifying single
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suggestive of or indicating high risk for D abetes

Mellitus include el evated arterial pressure > 140/90
wWOr00Hg1486¢d evat ed plasma triglycerides (>1.7 meCT/LS2005039979

ng/ dL) and/or | ow HDLchol esterol (<0.9 mmol /L, 35

ng/dl for men; < 1.0 nmol /L, 39 ng/dL wonen); centra

obesity (males: waist to hip ratio >0.90; fenales:

wai st to hip ratio > 0.85) and/or body nmass index
Asstestiditordx3éskagy n2; mi croal bumi nuria, where the

urj nary al bum n exgretion rate >20 pg/mn or

album n:creatinine ratio > 30 ng/g)."Pre-diabetic

cofdit3d 8n? ¥ &f ér&k % 8 ' 2netalfofit 8sPat & Bhatt s 7 8 2 0 1

i nt-erredi-at-a-bet ween+ nonnal +-gl ucese+ horeost-ask sr-and-+-+-+

t abol.j and state nin frank Qigbetes Mellitus.

gﬁediat}l ?L congitioﬁ%éﬁﬁclu e, mﬁthE%? lim'tation,

Met abbiti-¢ - Byndr bne *( * Syridt ome = X) F -t ipar t et & ucdse ot
Tol erance. (de@T)¢orand | Mpai red Fast i ngnehyoeirba (I.FG) .

| GT.refers, Lo postoprandi al, abnorpal Liles of, glucose. .,
regul ation, while IFGrefers to abnormalities that are
neasured in a fasting state. The World Health

Ogani zation defines values for IFG as a fasting

pl e gl ucose concentration of 6.1 mmol/L (100 ng/dL)

or greater (whole blood 5.6 mmol/L; 100 ng/dL), but

|l ess than 7.0 mml /L (126 ng/dL) (whol e bl ood 6.1

mol /L; 110 ng/dL). Metabolic syndronme according to

t he,Mat i onal Chol esterol Education Program ( NCEP)
critéria are defined as having at |east three of the

f ol | owidngus themochber eSlsyeseinthel 3Gih8BticamrHg; f asti ng

pl asma gl ucose >6.1 nmol /L; waist circunference >102

cm (nmen) or >88 cm (wonen); triglycerides >1.7 mmol /L;
argpiHDL chol esterol <1.0 mmol/L (nmen) or 1.3 nmmol /L
(wonen). "Pre-Diabetes" in the context of the present

i nvent Peqwritn Baremetes Index (pivytesb| dgppaduest ate, in an
individ%agﬁﬁ%rin a popul ation, of having a higher than
normal expected rate of disease conversion to frank

Type 2 diabetes nellitus. Such absol ute expected rate

of conversion to frank Type 2 di abetes in Pre-Di abetes
paptihentice’9 may be up to 1 percent or nore per annum

and pr et Al AR P R Mo Lo ABRUROT MO e. 1T may

al so be stated In terns o relative risk from nornal
bet ween HIMAC-MEY tofcomipsie a0i28alsit amésshgd digesttl rati o

bet ween d%ﬁ%equg bi omar ker and i ndex scores,

i ncl udi n§" PRISESTBIRAECF3Em t he i nvention. Unl ess

ot herwi se noted, and without limtation, when a
categorical positive diagnosis of Pre- Diabetes is

st dP@2]hefbe smallqsgp@@fwmgﬂP&wplmhRagmyatw Resporedugysage
s}&fwrga?otok/g 1 féovﬂi{snorglwﬁf&?%% f%%uﬁ ANEERIN ERLH e%&urgéé Réhefl it has

abetes of two percen per annum over e comng

to/bbrapemitted wier & infitcban lipke forahd pirpo9) ofaégitthain dnd Sthdigt. Note
at, a %iyen t.hr Pol val ue (the selected Pre-Di bet?s
thaf fnpracice &mleefli\? Pvi\itegisiration Resnoasemeassagesase gignificantly larger

tHah R AAREIHES mEAMS] PAI0O bkt saH hiRtAd4aR s ugléﬂvfb{‘ﬂlé&ration

"“pre-diabetic condition” enconpasses any expecte
papnseal rate of conversion above that seen in a’normal

reference or general unsel ected normal preval ence

popul ation. "Inpaired glucose tolerance” (IGI) is

defoeey] aaldomoidihabadit ROGIDkA6PERR e RS kkillB@in 18 alti ®B 8Mallest

than normal , but not high enough to be classified as

p@ysieMebileBivG QP VO cenpljaat BindingnUpdgrediehivhlppsto a MIPv4
- r f 1 8 to .. .

RGN SRR, Sl BY el o e bR AT A ol eeisration

These gl ucose | evels are above normal but bel ow the

|l evel that is diagnostic forqfiabetes. Subjects with

i mpai red gl ucose tol erance or inpaired fasting

gl ucosehave a significant risk of devel opi ng Di abetes

and thus are an inportant target group for primary

o, . o o, -



net abolites, and other anal ytes. Biomarkers can al so
i nclude nutated proteins or nutated nucleic acids. The

w0 esomioideseal yt e as used herein can nean any sSubGI/ERINE6/039979
to be neasured and can enconpass el ectrol ytes and :
el ements, such as calcium Finally, biomarkers can

R@Jév?e@t ‘?giS?%t e. Fthal§ RoRNBAYHsSt R Mo%%fsomagmé@mqﬁe art, the

us encorrpaSS| ng ot her clini cal
srohldestipeseibicsiiobide BYOHMI® vo ) Wanipdiant Bindingad¢kotequinglent to a MIPv4

R e e e SR B

Rggﬁﬁﬁk@j&ﬁpaﬁenﬁgﬁwgorph|sns and net abol i tes whose
| evel s are changed in subjects who have Di abetes or a

pre- dlabetlc condition, or are predisposed to

de | : L '
R0 o YRR e BigPESIG, ARROUEERe 00 Bl oo o
ndfeelrfer mevasnd mnteeafﬁaﬂen‘ameth@dsa@[élhqﬁemémihg dlssestibhiskedent of network
roteins", DBRISKMAR t.i de
PRsavRRGGER T 5 case -l ﬁléé/ 5 1@%@%@%@%&!}%.aeetwork a
hﬁﬁioﬁsto e R cBGs hb&e Qplhyd?H&tch% WitkEa fn%f)ﬁé ﬁ@& én@er@ﬁ new cell.
"Di abetes ri sk- aSSOC|ated nucl ei ¢ aci ds", "Di abetes
rlskaSSOC|ated genes", "DBRI SKMARKER nucl ei ¢ aci ds”
; VARKER . ge. Unl ess indicated ot herw se,
S L B0 et : Eﬁ@iﬁ@% ri sk-associ ated proteins",
"Di abet es rlsk associ at ed nucl ei ¢ acids" are neant to
refer to any of the sequences disclqgsed herein. The

corlPond 1‘?1@“?1%1‘ Hyspiienss direcied do mafodx AmmIaPRIFIOIO8 ns
o b o P RN o gl My s any
netabolites previously disclosed, including, wthout

DR BBl S NS DER AP BRL 2

c&lﬁﬂlﬁﬁf&%ﬁdﬂ’]ﬁﬁl@ %ﬂ?oﬂe%r'?ﬂ_orem%ﬂﬂég ;EseaYighenRkdlchA be used to

estrogen; estradiol; and digitalis-like factor, herein
SYRPPE COBNUNEFaeNs' PERPISKWItRRERo WP teskinodes; e.ghanobilealeyices.

physi ol ogi cal markers of health status (e.g., such as

age, ethnicity, diastolic or systolic blood pressure,

bo c{yem}s SVatric@novahftaidiere dasctahidl yotdlerds uictihriztof

compnl y used. as conventi gnal rlsk factors) are

controdlingthe pgablis TR tpRyEFtGIcEYYy nodeaPiar Sakes are
dr QW LEICELM g%ngﬁt%f‘a%m%ﬁ@&s deé | 3B Bandoft from.a first

nmeasur enent s one or nore refera two or nore o
agdess rafdete amémon@ aewschadeshringfa m%m&mmg kighly efficient
referre s " DBRI SKMARKER i ndi ces". Proteins,

myeRepe @ eﬂﬁnﬁ pol ynor phi sns, nutated proteins and
nmut at ed nuclelc acids, netabolites, and other anal ytes
are, as well as _common physi ol o |caI nmeasur enents and

i ndPe8] cBiahly eficient messreempfion far kot dwadhelgile [Pvd or [Pv6
BB R O B, OB CRRRIRRY b ot s

aquoadnacd with verduscemboslipees ef’aablixyveatinmmml . The manmal
can be a human, non-human prinmate, nouse, rat, dog,
cat, horse, or cow, but are not limted to these ‘
eX3IPI%S - WRIRTEBIS fOHMRE abe AR T8 WirefedteMfinal methods sapd |
advant ageously used as subjects that represent an
apmtis apivelbasivenayvs] mesdageaas the mpypmcm shdred érsa wireless terminal,
ngditions. .,A subject .can be A subj ect
oSl s THEe HBel el ot Ry S aheivein
identified as having D abetes or a pre- dlabetlc
condition, and optionally has already undergone
treatnment for the Di abetes or pre-diabetic condition.
Alternatively, a subject can al so be one who has not
been previously diagnosed asjjhaving D abetes or a
pre-di abetic condition. For exanple, a subject can be
one who exhibits one or nore risk factors forDi abetes
or a pre- dlabetlc condltlon or a subject mho does not

1 . r . s -




hundred (10-100), twenty to fifty (20-50), twenty to
seventy-five (20-75), twenty to one hundred (20-100),

WO pdorp44869 seventy-five (50-75), fifty to one heeusm06/039979
(50-100), one hundred to one hundred and twenty-five
(100-125), one hundred and twenty-five to one hundred
an ity 255 )i ; i Oe @N
oy YT R Qs RO ek Upelsp o 7 empory

deyéseevlyich istpee 0@ arwoorh wh theawvelimessags)of thagresenhibventianp
two hundred and ten (200-210), two hundred and ten to
two hundred and twenty (210-220), two hundred and
t Wg0021 ] t OAHWE ohal Teieds andibédeifitd of the plsehd Diventidware discussed in
hundred and thirty to two hundred and forty(230- 240),

the gtafadh dessHpteiwhish £9419%5. t wo hundred and fifty
(240-250), and two hundred and fifty to nore than two
hundred and fifty (250+). Di agnostic and Prognostic

BREERMESCREPTIGN OFf THH DRAOWINGS abet es or
Pre-Di abetes can be detected with a "pre determ ned
| evel of predictability” by exam ning an "effective
ampgu2] OfigDBRISKMORKERWRITR URighin oNMEERIHIAS cdmmunications
pol'ynor phi sns, netabolites, and other analytes in a

systest insplemeeted @ agcordaneaitle the ntesent/agerionpl e) and
conparing the effective anobunts to reference or index
val ues, often utilizing mathematical algorithnms in
or gee23 o EBinDilnstrhted e 8RérhslAryf dndode fhiplemented Muhdcofla@ee with
i ndi vi dual DBRI SKMARKERS into a single nmeasurenent or

the persgnt IBYEAtEB: s i dentified as having an increased risk
of Di abetes or a prediabetic condition can optionally
be selected to receive treatnent regi nens, such as
adrii0034t r Bigi dnllusfrates e bydnaplarycacoessinhéde apdermented in accordance
cgqfounds such.as "di abet es-nodul ati ng drugs" as

WHB G RIGSHEPYPHION i hpl ement ati on of exercise regi mens
or dietary supplenents to prevent or delay the onset
of Di abetes or Pre-Di abetes. A sanple isolated from

t hd0@M; eEig. ¢ dhstratepen sxemplary Sevearpiasle implesented| ingpgprdance

othelial cells, tissue biopsies,
Wﬂb%%ﬁ%%%%&ﬁwﬁlggLserunl bone marrow, ascites fluid,
interstitial fluid (including, for exanple, gingival
creyicular, flLuid), urine, sputum aor other bodily .
1 ibesl’ This aﬁhﬁﬁﬂ%ﬁn E¥PAR) MR RIgER (9ds drapimented in

a&Hﬁaﬁ&&wﬁﬁk}%bprE’s%b’fﬁ%xﬂ%ﬁm metabolite, or other
anal yte can be neasured in a test sanple and conpared

to the normal control level. The term"normal contro
l e y ans.the | evel of .a DBRI SKMARKER pr.ot.ei n
nadPATs aERS Rt o Srm Arydpatest e, OB Hessage
inddlahyited acorddBRoVAMRERRoRNY Si ol ogy or i ndi ces,
typically found in a subject not suffering from
Di abetes or a prediabetic condition and not likely to

ha ,abgi es . - g j Ay . .

- o83 Pl b de AR P E oAk 1 Resififlon sesppyse
messtage implemeonted acuotdihg todthisniaeehtge and were found not

to devel op Di abetes or a pre-diabetic condition.

Al'ternatively, the normal control |evel can nean the

| Y29y RigDBRKMARKER PIES! Siiiing B&If&'lr&d% bébordance with the

pol'ynor phi sm netabolite, or other analyte typically
presanh ihvientien wheyj avendsnoide dransitjofiy iombina lbetessnale ta another access

edi abetic condition. The normal control |evel can be

0% ange or an index. Alternatively, the normal contro

| evel can be a database of patterns from previously

tested subjects. A change in the level in the

subj ect-derived sanpl e of a DBRI SKMARKER pr ot ei n,

nucl ei ¢ acid, pol ynorphism netabolite, or other

anal yte conpared to the norngl control |evel can

indicate that the subject is suffering fromor is at

ri sk of devel oping Di abetes or a

pre-di abeticcondition. In contrast, when the nethods
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transcript per unit volune) or an alteration in the
presence of the DBRI SKMARKER in the subject (typically
WO p00d/0smapl e fromthe subject) is higher than PeEUS2006/039979
predeterm ned cut-off point (or threshold value) for
t hat DBRI SKMARKER and therefore indicates that the
QWQM or a pre-diabetic condition for
l'y high presence of that protein,
nucl ei c acid, polynorphism netabolite or analyte is a

nmar, T, resent jnventio be . used.to.ma e 1

ot < TRe BB bad SRpRENET 7 thelify ERGR G T B Eiispine ink
afRR6K RRAné@ionY REacdeddindbed @8d td Suppoflicomnamidadons sessions with

category of subjects defined as Pre-Diabetic.In the

onssarapereicad nodesepgr Mpbile Haviges pyHle wied (with gyvideannge of

oo fRFrARS00R0E. KoRhab P TP, R0 SR ORI, which
suppert afoHileeommwendations ddvives secings dokbpbk dempetersaiquipped with
di,agnqQstj ¢ accuracy".and. "very hi gh degree of . . .
mpSiER GLIAS aad 8 JFide jaricRepether ey iieS pioidh Sypport wigleppjntertaces in
th RdbreBBIRE SkNEEKERIPr DBRI SKMARKER i ndex; wherein :
DBRI SKMARKER val ue enconpasses any i ndi vi dual
measur enent whether from a singl e DBRI SKMARKER or

dery fro i ndex of Rl SKVARKER: W th t .

or A0S R s i Bhorbi PR Poion iy 198 mplemented
inl Ae6brdatidengith the HRéRBEIRvatdn, &8s a8 Bekulaf cddirBunititRpeaictsork Avhich

perfect test woul d have perfect accuracy, Thus, for .
cagpipfsee ¢ PNy 194 pedgsriateroopagsiaddly comypupigaiongdigky Nodes in the

| .

oA RS ErbiMnloopB s}tk 1D Shot RO M0Mp SighRh, ..
messhgese bavedlod commmmicatiah peotomdm eigy,abé Interhet Rrvtoeo! (R dbe

the "sensitjyity' of th est (the tru sitive rate) .
QRO G Ofhe SRue AR Y Brd oot R rcemplso Siifig wires
fib@tophia ¥8u1E%, andofRakRSs cdntuhiBsitondethtliduBd iT%@teﬁeﬁg?l'aby

negative test results and woul d not report any

cqmypyeicatit] wstesn HY ineludes 2 plomlity oeendnades H4ad d6.dldda 146°, 1447,

: 5al pasiti.ves"). 1.n.0 . t "speciflcity, )
g na RS g kPS8R pobfty By il Yo, 140,
140”MaEh€ an o ddS,144 Aciebson, R, 1483} 14eetrhaygbe] bg., Wigsdsst | ve

Val ue, & A Di agnostic Test, How To Prevent M sl eadi n%
cqmmepisatien dryiqs stfergmalsopnd;the peepss nodes, 1485148) . 1407 may be, e.g.,

B BRSSP L BRI e
ineluges a aumbemafedlher dbdepnidds 1 @6, 1631110, andi e nsed to provide

. enbodi nents, .the esent. i nventi o be used.so.as

infgOISEINITY ST SRS Beae oS GhfEc AT Saectialy e

e@ngb R{minf1 @R NSH Bdtem PUG MdhiRs AB%rved 404 BeRtoubp &k Blhisfer
DBRI SKMARKER panel, mathematical al gorithm and/or

and glorgge opyntatpertiigingte eadippdast The Servst Bedeel 04 may be an AAA
r L Is ] G 3

18 P DR SRS IRas R Sl o RO B ARttt
Adiss sarser, fuadtionglitygntl [Goneit Tpekfet savert fanaiinalig. val ue of

a test (or assay) usually changes the sensitivity and

specificity, but in a qualitatively inverse

r eligddnsihPE; Lo ' e ¢ ' [ :

| OB PP IO et (Pl » BEPHc B g ptuces te
Serygi IdHL, the Hiaue Agesitnode $ 09 tisd treanode 186, alitofvdiiclt areconnected to

th hql | ue. bj ect 5. who_have.
o} Qe etas OB nodB 00 B e arren R B arPRGE Jok 001 1 w07
refbSEERElG, TEONKrine@Ate REwSKHINO TR {1Pthe WatvdHk 1 D aks8 Plovides
conducted, lowering the cut point will cause nore

subjects to be reported as having positive results
(e.g., that they have D abetes, Pre-D abetes, or a
predi abetic condition). Thusyy a higher proportion of
t hose who have Di abetes or Pre-Di abetes will be
indicated by the test to have it. Accordingly, the
sensitivity (true positive rate) of the test wll
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that is independent of the test, assay, or nethod in
guestion to determ ne whether the subjects are truly
WQ@OoEI7486¢9 or negative for the disease, conditiPeT/US2006/039979
syndrone (for exanple, coronary angi ography is a gold
standard test for the presence of coronary
i BGHng I@rteafe%rkﬂaaessm £Ebe Iglapfrah%ge &s%e%ﬁ{r@gfthe network
using t test, assay, or nethod in ques
1@bvmwmgwnhbnbdﬂthﬂMmHeh@ub]bmmemamwdﬁepomhe@nagnbémﬁg

HSPHARE Al VERBIT GRS Bt fot PRbay B Bk pnglodes

14G14e, @40radiatienedtR IRkS LS, lhe, f’eﬂJEClréspéétIv)él}(V\hl ch val ue
equals the fal se p05|t|ve rate) are determ ned for

each cut point, and each pair of x-y values is plotted
ng t y 2
o5 1 Nk EaPRIDts B 6, 140Y, 19b 3 @FlcteHIR prOHINE comectiviey
td 2Sp10faﬂlqnoﬂ[§ efd nodey (dé4, 146), 011344e; Maig (1448, b4d™),maspestivedy,evia

cSisRyg %%%aﬁ%ﬁeﬁi&fﬁ?f (IR et 0 4P SE o ORR. 1n the
ity |cBhnh RS ARAY SohN1OONBER bocdl SO 1ABCLANY K abiGhicted as

descri bes the upper corner of the S|ngle | ar gest
umegwanlylsetemhmihgsc e b@relcsamca;ﬁueks terogige\aecesT He radio

area under the. .curyv ndicato

cfie affen s FRRPRR R S50 46 18 b ooh 545 PH0% 140,
15@etAtF] fshactiot fyalstlﬂﬁitrat@l&ﬁ&}urclbrsuf@hﬂdiﬁg méﬁcronfebgﬁ)ndmg access
entire range of cut points with just a single val ue.
nqdge maxi num AUC i s one (a perfect test) and the
mninmumarea is one half (e.g. the area where there is

no discrimnation of normal versus di sease). The

cI dees4|t h&#hédkkemslatyocommaynitdtienlspsterarl 00 $s subseqently asey as a

sxisdof oy Rprintion Gl atets S igRas of fe nDHag Alisribt ke

eﬂ9§d1nfeﬁﬁ§tof tthé‘ﬁv@xﬁ[dnziﬁﬂu@é varifu§ h&Sork Bpofogiddl Gherd @B M@nber
of diagnostic accuracy", it is nmeant a test or assay

ancbtyph obsetpek nedes, the nimber anddyid efrcpess ngdesetheinuipgr mﬁetype
I )
ol e B 30k RSN BB KRS e

afd @pel balalts, ﬁnctﬂi&dhﬁerdbﬁhedtlmty\bet&l&eﬁ hedoAlkay( diﬁeafrumdhait of the
the ROC curve for the test or assay) .is at least 0.70,
exraplarysopngnigationsygems 00 dgpistedda Figalt y at | east 0. 80,
preferably at |east 0.85, nore preferably at | east
0.90, and nost preferably at |east 0.95. By a "very
hi dB03dgr Erevaﬁomiieaﬂndimdnds cfaheipm@sait invientios somemtf tha functional

test or. assay.i h t he /AUC e

cifies dopigRain Eis ot ey ot runBiney. afclStpg o lacement of
tH8S fundldnal @ﬁutﬁe%&iﬁfthe%e%%rkrﬂ%&d&?@é vaRldy at |east

0.875, preferably at |east 90, nore preferably at

| east 0.925, and nost preferably at |east 0.95.

ti ] oW, di.
AP KB Yo b SRR G BB BB RO e pape00- .
a@fobile aode éimpmndmwd 1ﬁ@6¢dﬂanc&%hﬁ:ﬁdpr%‘s&it ¢@entien. The exemplary
nlslesg;n 1Fépafhe clinical utility of a test, and

epghagsie igve 15 pdRtalled xeagesagaw ot ARAPRRTaEiRigt anay be
ubé&l AsBh oﬂé §Pih9%ﬂ& Q08N 4281 KIRLPY 8kt Q4424 £ mfd {ga?n Fig. 1. In

. degree” of diagnostic acclurady. Populatiobns 0 Ject§
thedipe @rebQCbnhema theainslcnoﬂe 20Ginelydes z pnbcessbn%f’q arvtnrdlw

ctppricen® pRBrgr aab wet MR Eintireb Al dhapor 210

cé@léﬂ ﬂog@théﬂ Wbﬁs‘JZOGdA\é@dr@ﬁgI}g Vfarbu§ 066 et Viioli§ Bdponents of the
Di'abetes or a pre-diabetic condition and the bottom

quartile conprising the group of subjects having the

| onest relative risk for devel opi ng Di abetes or a
pre-di abetic condition. Genefglly, values derived from
tests or assays having over 2.5 tinmes the relative
risk fromtop to bottomquartile in a | ow preval ence
populatlon are conS|dered to have a hlgh degree of
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ri sk can be neasured with reference to either actua
observation post-neasurenent for the relevant tine
w@odvant4seor Wi th reference to i ndex val ues deveCDpPEI06/039979
fromstatistically valid historical cohorts that have
been foll owed for the relevant tine period. "Relative"
etd % D RhS eﬁz{(ﬂaﬁ%@m@ﬁtﬂ Bof s ARRA N Bl TR Eorﬁ%?ll?ents 204, 206,
Jject's ris ared elther to low ris orts of
ZmreBQgBlOprf phd etdi nmle 12008 lare lobitedhinsila ashanying 20how
clinical risk factors are assessed. (Odds ratios, the
proportion of positive events to negative events for a

9i {6887 €SThe Rfkleks cAhBuBicaforCiaiimRed ¥3 m@edld@s) d %cﬁﬁrﬁsm by

according to the fornula r/(l-p) where IS
whichhilbinkarnal compenetis obihd epd nogs) 200gran jen b¢w¢ signaj$ to/from
A8l ks AR RAREACHSISLER, kSRR Y8 RRLL MR Rpication

mwr%e rzB(D inchudesitd. @Na reeeivetieirduitrP3 2 twith) ab&tsp@ldi@grreeelsfmgn

and t herapeutic D abetes_conversion risk reduction
ARRIAGS OB aLTBNIISR CTFRIbRAA YA GPESSPORYIAG (fapgMifing antenna 238
uedqsﬁ&ﬁplﬁ%ﬂe Ba6Yo b6 tPothi et Gk addtdIe8X VB Bireless

typi cal ase |near regression curve
cwemmeemMnhehpueﬂicted cont i nuous val ue and the act ua

observed val ues (or historical index cal cul ated val ue)

and utilize neasures such as R squared, p val ues and

COMbe3BINCELE érteerpraty%nd lbdé 300M8lko iKRIYSA ubed inRit Qict 242, ¢.g.,
val ues using such algorithms to be reported including

keyped, rﬁld@eﬁereomnttete\me PROISEY rilyplgn%h;@h g5 Epled g Bes Brvia the
?e lﬂ{_p%l /8£ﬂpﬁf5t e?&?@?mf FHEQNRE in ut%u‘? t%h%ébsz@a%t Bard B&nhange
OI‘ ri S ure ’brea F'ecurrenc
informaeing, sé¢riaksethdhiat{Seitb witer bﬁﬁbdﬂ&n{slﬁ’d\!mﬂ Hade )200 via user

California e ulti eternjna t and g
1@Pﬁw&artdnf6?fater 249 %dshy%gvﬂretsswn% @Bétﬁ@gfjares%’é) and
aRR6LiNRE dEARMKENDI OB i iR A mEckatikh lﬁf' WREL Y o %élr &f operate the end

popul ation and’ observed over the I'ength o
nedezd00dd acqdovdish variows taskissInpraotidudarpthe (userasputtdevse 242 and user

e sari,| retro 1iv oi nt _of view, m
ofPRER RS i i e tspiiiy Bt G M dh sety dikendqode
200 #reiSapplicatub) €t Sro8ules, §rddtamb, [rOwines afd/of fiskstins, that execute in

devel opi ng Di abet es or pre-di abetic condition are
thednerenTy 21 gpﬁéﬁd@é@@§¢2p@entlfled by met hods known in

the art, and future risk is estinmated based on

historical experience and registry studies. Such

met[0e393 i Thd pidbeessbr204mmelencdntiol of vathut modukast!p e Amitines,

.0 stolic dlas olic blo nmeasur enent s
ingJucRd By Priate i Asenols prsfation Ol hemaP At FON e spgarobs
s%ﬂaﬁin 8%he p Rices%]-xﬂ%—as difdussddsettiv. "Phe 3G sUAA8&ed i%\iﬁérﬁory 210 are

rom bl ood sa es, oral glucose tol erance tests,
ezsetcu@d onsstasiup or apealleddymiteraiodulayaModules mag exclanige vata,

rot sCRP) |, el ectrqocardi ogram (ECG).. c-peptid .
plrflafof S 3E o hEG ol B S HaaS 4BEB Sormaton
whed éxcetfet DadheFig. aRehbdtises th@inehoReZTHb LddModERHD 6F the
Addi tionally, any of the aforenentioned nmethods can be

Pigsay inveptebineiudesi Stgnalelt&‘ﬁsmtrat medule 312 3adsignglinggontrol data
4bj ect has shown an "inprovenent in D abetes risk
actors." Such inprovenents include, wthout
limtation, a reduction in body mass index (BM), a

re 'on n bI l.e s, .an i.ncrease in HDOL

3@‘?{0 Thesigealmgl oo A 553 Lol o B SE R0
pﬂ%@s‘é lgrrglatu"i’g‘to' HREL PR Anll @eﬂd’h‘?gglgﬁhlé %gehﬁess%es for management of

combi nati ons thereo The oral gl ucése tolerance test

(OGIT) is prrncrpally used for diagnosis of D abetes

Mellitus or pre-diabetic conditions when bl ood gl ucose

| evel s are equivocal, duringgregnancy, or in

epi deni ol ogi cal st udi es (Def|n|t|on Di agnosi s and

Classification of Diabetes Mellitus and its

Conpllcatlons Part 1 Vbrld Fbalth CXganrzatron
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may al so be suffering fromor at risk of devel opi ng

arteriovascul ar di sease, hypertension or obesity. Type
wWQ207abstes in particular and arteriovascul ar PCHESRE6/039979
. have many risk factors in common, and many of these

risk factors are highly correlated with one another.

| | Chrld ihgK Sof2BY 210

s Tt e ot 1B MeB ] SRty Remory
inplude o remectipe rdgaes nessage® 18] agimaeghmmespenenmeSaps 669, sn IP

suffering fromor at risk of.devel oping D a
rog Pl paet B0 it aSEin i et e B a0 respges 800
anldR0trhdy BSrelicddBs.BOdmall B Nmbdag R Hid invérionSHAPPAR, smaller

D abetes is f[eggentl%,dlagnosed by neasuring fasting
than eenvegtion Mobilp &) uf andfpr vomgbdages. Ndrermgssages istorefl igpergory

s.ar - / I L NSUl- .
mh 556 FRsh 8% BBefles DRIl o YEE B e scuse
inpheesletatl béhﬂzfii Sitggz!iliﬂg\lco&htrobdatﬁlbm fnglhﬁgé 8fte iﬁfo&hgﬁ)dn, e.g.,
arteri ovascu r | Sease Ccan al.sp pe I agnos
PHAREIGTS fatue Rl 5 PP LINTqTEEp el gide to PR OE'%E ehd node. In
pdhAISS Eh%rs?%naﬁﬁg/%{&g&ﬁ Gafdl2 1&%@1 inflA¢ ERteRuPRLANEmARh 216,

I's 1 ndicatTve el ghtened risk of arteriovascul ar

e.gi, sehsale idbuification mfainmgioosadfoperatirpatphiormityoridldy egas s

. I.ndex. dy mass index ) 1S asuted (kag/n? (o
inf i EYion SO VRS Do RSP SIy rs SR e R 5F 6 5 Lo module
2126@by B8deSSarldAdr by th dhiaON), e ¥aisdatd Be Bopfigiahtich information
(estimates fat dlstrlbqtloné, skinfold thickness (if
2 rdbe eperafiopal mforsjaties 218st i nat es f at
di stribution), or bioinpedance (based on principle
that | ean mass conducts current better than fat nass
(i .Je041f at Figa3 praviqes detetailed ildustrptioresf annexeampldy hedeks hade 300
. measured, The parangters for nornal, JIxa)vervvei

IS SBEM N AR WD £ PO AR RS BT GRS s node 300,
de%i%é%cgingﬁg. 18l 5 dE8MiedlRprestiRatlch & an@pBhirdRis 4k mafe sed 8s any

r
Overwei ght individuals are characterized as
otteandi thgaceessaricsies 40, ddt, ddehdepived ndPigcimin the Fkgn3 embsdiment,

cm for .and.waist to hjp ratios > 0.95.in n
g A3t pOBORD AT Sbptter B el . apefiorRiliniillon
in€difica L@ b & ikksHeothm@nitatidd in@irfad®33®) c3dpl8d tdpethrgby bus 306.
greater than 20% above "normal " wei ght for height,

Apearilinglya visduy 3P theperioan eergronenofdicnccossmene aA¢ carmegchange
o5 % 0500 ol S ST 29620 50 b e

nddediO0i ik BicstetMitsideselwesmgd®02nor bi d obesity are
characterized as having a BM of > 35. Because of the
interrel ati onship between D abetes and arteriovascul ar
di g@@@% $REBetRbridnkerBEtwbREintd icy B9 BlovIRBRL SKMARKERDy which
and DBRI SKMARKER panel s of the present invention nay
theietetnabcampdyents of drepmses diody 300 eaneselé prd reiceive signals to/from

rteriovascul ar, di.se ,ymand_ indee e._usef uk~4 n
SRS S Rp O SRS R o PR o R R alt R fotudes, o
reBeiskr @fcRizeR iafd a irahshit@beik@st Ikl dsed B colipltng the node 300 to other

pre-di abetic condition can _al so enconpass risk

neSERk Radedi- @i Y8 CORIHEYERA @1 EbeARtie dines dihe eraless comsmigation
e T T A i e
naleti0dtoan iseml andabarive sifhadktodEen estean dexdeesgnd metwork nodes, e.g.,

edj ctive mat hematical .al gorith an onputed . .
e it 7S 5 BSR4 OB S 7P R WS P deceiver cirouit
3 TNvAR b cBEEspoRBing r&@RA8E hitefuRSIICHAd ANFhnbhfRk CBBLi 33 dith a
enconpass i ndices obtained fromand validated wth,

inter alia, nmulti-stage, stratified sanples froma
representative population. A plurality of conventi onal
Di abetes risk factors are ingprporated into predictive
nodel s. A not abl e exanpl e of such al gorithns include

t he Fram ngham Heart Study (Kannel, WB., et al,
(1976) Am J. Cardiol. 38: 46-51) and nodifications of
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called "features”". The nodel conprises the anatony of
a subject (all sinulated subjects have organs, such as
wWhearis$i86d i ver s, pancreases, gastrointestinal PCHUSR06/039979
fat, nuscles, kidneys, eyes, linbs, circulatory ‘
systens, brains, skin, and peripheral nervous
M N . } - t . f
c B e A LT isa PR R b the
accessgrode BA@ tnatibenetwbrkmiodes, greamsa vhrelgissicansmunigatéon channels.
deciliter of plasma, behavioral phenonena, or
conceptual phenonena (e.g., the "progression" of
di $6@B3¢) » Thé prockR6t F4SundeNEInEONELvarRd ndaE 8881 Autiaks,
. the disease, glucose netabolism signs and tests .
ingludemh smemory, it eomirolsipparatinn gf thegreess spdeyd Qigsriorm various
; . Bt . . ;
10l PEbogh g THE M TR nhory (P8l oneb8E on sartup
orcaWaksd by ather modales thasmapbel presehitdainesysy 8. Msdulecmsy

For a i.cal application of the npdel, .there are
xRS Epruf i LR e SXeoRBEMaPHIRS ik Ay shprgdata
arRNAFRAML SR hheh ¥§éc§(llteﬁ915fr th¥vrgy y\étlrllbocgﬁ{en‘?; ‘tﬁ@&hﬁﬁl@fif 310 of the access

di seases, can seek care at sinulated health care
ndde00iof ithsspreguntt invientiasiapludes aPiatel Maragemsal mhdeapé? and a

per.sonnel. i.n sj ted facilities, ;w be gi yven
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simyl ated patients is different, wth different
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t -at I '
wEEARO0ST 310 LLAaMR N A8 b0 AT LANEH A RalEh FipdE message
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onceptu escription. of . ertinent biol ogy, and
wizRRet whgter tmeropSnBEdebila R Pala SRensspees Vel 10 also
inkR@Y¥s AMOBHIRAPYS LD Mbbille 146 EA5trAtIHhAh&BAdeWB0. Fhe HhedSages

are then identified that pertain to the variables and
storeflan menarhy paty berdessages vdiidhyare genrated aylen rgceiverk aFlmessages

| demi ol ogi ca i.ni cal studies that experts in

wﬁﬁiée llgéelfsae(?{ enﬁ{’ﬁef%&glsb%l%‘g foundations of their own

under st andi ng of the disease. That information is used

to develop differential equatjons that relate t

he ,
valPeddl es Thefteidprrgspeahtiognleatly conirels dha ripcesging of gireived
S PP G B S o Ry R U M Ee bRst Tl The

StatravitnddesmentiDatald 18 dnclades or. g whndzhoderelaggiliafdarmatomsueh as the

rogra into a bj ect - ar.i ent ed | apgu . Jhis |s

stRsioF BRRAT By St Rl obttcssed e i il B AR okod § some
otfbr AdMRoADEIRIe. BhESTaRNVIBheRMdnBPUAE 8 nfalyabbesd AGI/8E mBdify the

tinme, and then in appropriate conbinations, using
Statedviesagement dx9é1known out puts. The entire nodel can

then be used to sinulate a conplex trial, which

denonstrates not only the individual parts of the

n0Je#45] buThaSipalimgComtrolenddutas] oeintvetitheptoctdithgndTsighals

tgge Ar chi medes cal cul ati ons are .perfornmed _usin
O,

%lfflrepg BPERF EHPGCTIHICS SERAGiraon migched e figwpter
ntdbidRiRd 038: fle E&@Joﬂf/fn‘t&né%ﬂ@ﬁﬁ‘ﬁa@& BoH c?g fheldd€ary for other
anat ony, pat hophysi ol ogy, treatnents and outcones
oppeatidng entch asobaSicabiatless famdions etworkphacageinonts c(cEHky

D. d . Sch iznger, L. (2003),D abe Care,.26(1
- sightnedd sl e s s s BB ST G IR igss
cHIREEIGREENASNIN0E BAsREserdionOfld diRér deBPokirbMidadiald @lohak He
subjects in the popul ation and for increasing
awar eness of the nodifiable risk factors and heal t hy
lifestyle. The D abetes Ri sk Score was determ ned from
a random popul ati on sanpl e of7 35- to 64-year old
Fi nni sh men and wonmen with no anti-diabetic drug
treatnment at baseline, and followed for 10 years.
Multivariate | ogistic regression nodel coefficients
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AUC, the optimal cut point being the peak of the
curve. Statistically significant independent
w@e@dioetsey s of future drug-treated Di abetes i nP€TES2006/039979
D abetes Ri sk Score are age, BM, wai st circunference,
antihypertensive drug therapy, and history of high
2 QO0f Ao ARRal BYRER: sl AR, DlbGlARnTrRbmatal for BRI hetwork
conpris a con |se no i ncludes only these
canmtbisational The Siggalidy/Cantrol wadilslsilésnagnatcessfantiior modiy the
which i ncI ysical activity and fruit and
S%’fb}atgé ‘ﬂgﬁ tion. The San Antonio Heart Study is
a long-term comunity-based prospective observati onal
stu%géof Di abetes and arteriovascul ar disease in
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depivi@iini Figt A\a5s plasited kpicsaatichOIAnapparh@S ghat may be used as the
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year f ol f ow up” exam f ol d approxi nately 73%of t
b0 Apcxgdmgw wuajlw|4@6 |ﬂm wtarlaut wmmr@lntw theradchss roded)0 can

oA BE AR LB S e S e b b e

addb@Slodk 400 Bic06atpd BSRYhtoudiagtdng and 2-hour plasna
gl ucose levels, fasting serumtotal cholesterol, LDL,
and HDL chol esterol levels, as well as triglyceride
e . [
YR, "EEpSRTRL A ERERSE o B B e by e
the frte e pesmigorientsaifitledfeevamdde hed edmseadend ranpd simalelto/ﬁem

characteristics were i ed as.i.ndepend
eXtEmAIavFes o Bemork rdsa et g e 0 Retudes, o
e ONBUIRM 149D 8AGHROhRRE Lidduit d29KisE AR QoupiHg BB Bo@éw()o to other
wonen separately and for both sexes conbi ned.
netwntki mdesise.g.i vik coplpdr ovirss ot fiberoypdis lings.i os can be
presented for a 1-SD increnent. A nultivariate
predi cting nodel with both sexes conbined can be

de\@i43pedTHS pRigesosi@PIMdsLcdn@l 6f Vatidue dikiuldsOflg., routines,
procedure in which the vari abl es that had shqown

insfugled i memory 4 K} @cmtlp scopstation 5 theatervs QR énpearfaim Yrsipus

S B MG U QAR b BT ey, TR ensl o

o1%'s%am:ctby) bthieh modukeathaﬂmelg be preseR@Cemore 4 1e.dn |t]an1gd4 by

r&cﬁ & a %%@g@g%r Ioé‘hhea$esr9%%§é)ftt}%o%eﬁﬁn$ }Srgfrghtbe 1nc1¥1des a Core
sé?eﬁwﬂl@gemtéﬁenfoaﬁtélm a8d CoREStIRMARemeR: ddeal 13, ShaldWAA
i ndi cate that pre-diabetic subjects have an
matileddfeni ¢ pattern of risk factors (possibly caused
by obesity, hyperglycenm a, and especially
hyperi nsul i nem a), which may be present for many years

anqoean] cOhé UofRIStatetMaﬁdgeméﬁﬂ{odxﬂe HB2 coMasS thedrocessing of
di sease as nuch as the duration of clinical D abetes

receiyed flgn@é §iom ethenervrpracenss NRYsigpaactwirk nadghragariag state

b
o e P Dl ol A Endhode
stateskfofraetia@r. Ths Cxss Sttt Mamgenastmbdule Al Y nraydecass eh(j/or modify

ur r the prediction of short- and | ong-term
déz Sa ?%%??ﬁ 4i%etes or a pre-diabetic

condition in |nd|V|duaI asynptomati c or otherw se
heal t hy subjects. Such risk prediction algorithnms can
be advant ageously used in conbination with the

DBRI SKMARKERS of the present invention to distinguish
between subjects in a popul afg on of interest to
determine the risk stratification of devel opi ng

Di abetes or a prediabetic condition. The DBRI SKMARKERS
and nethods of use dlsclosed hereln prOV|de tools that
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summed, there are no cancel |l ati ons between positive
and negative values. After a regression |ine has been
w@omp4sad f or a group of data, a point which | PEEUSENNG/039979
fromthe line (and thus has a large residual value) is
known as an outlier. Such points nmay represent
er r@g@gus AAA I ; icati
regres iog ?I ne. H{ofd H%y%lcs) :bg{ﬂ% |Sgo % gfraﬁfrlre%tfﬁrﬂtl%%ﬂow ‘F]hgltlcatmn,
authorézatinn,tand anoauntiogt al direction, it is known as an
i nfluential observation. The reason for this
distinction is that these points have may have a

si qoos1] Ccapig. b ipatiated An khR@nslhHNgoaé Algbft ARIgr589SmPmented in
l'i ne. ce a regression nodel has_been fit to a grou

agsprdgnecwith amiprasent iryention: Hexemplary ikomae Agom nade b casrlts used
SRR e! e Fik o 870 13 ORISR BT RS A o

thietitig. dcanibaliment, thediona dgemamide 560 aichwies hn pax/ostpst interface 501,
Plotting the residu on.the y-axi s agaiLn t.he
a Q%F%%H%\g@r Jnd mpmaR @73 HO‘H%P edthely W oRp s”fﬁwements 501, 502,

5P U7 rMHRhe dg@ﬁﬁ(od%%b@%i&ﬁéﬁé&’in@ﬁ@ R%houBg %08 @«Q! &8ase of
or mght alert the skilled artisan to investi

ate
plabtia dadfng nvedali epressnted By thereithngle vanrounding'the mb8¢'$intd1reai

the r tiQnshi en two,vari.abl S .
el ST SOL PR AR ! S8R 82 hf variquscpmponents of
théalctedp heda00cdanashaigt ilfeematioAcibkitsandddti eTheaggitiontput
effort. Linear regression analyses can be used, inter

injrfage 501 instucies eiroyiing ussdsier spunliog dicomdec Oita s ﬁet@/roﬂanodes,
o T R P RS Y APARE L E SRS, 1o

corhmbineatiyrschsinedsct ual observed clinical outcones, or
in conmbination with, for exanple, calcul ated
Archi medes risk scores, San Antonio Heart risk scores,

or [0o3m" *FH@P!%cH@bPQ@!ﬁmﬁfer S AN OF VbR mRMuEA §I, RitinBe
preval énce ot Di abetes or a pre-diabetic condition. O

instded umamous 207 ¢raolscaperativn ohte-Homeeagentiepsiet 061ie penierm
n 10 rm ne .at | [
BRSNS P b eGP LR e o
ioBRESKIMABKBRES Geire ekethitddonasta&tily dek caldstibyeothé¥ modules. Modules
particul ar interest are structural and s%(/?acti c

Ry g¥eiange data.gpiosmghen.iandsignals vhe exesgdedo Maduigs mayalso share
S58504 5188 A B 210 SABRL. O b 597 o
hétnb adéednedd SMeofghd preseiBansntingincDees s nmbility egent nidetutead06

BB LR B R B8 e B 158
ifFbidsadioh] odri9In@haatiod, BA® oHSthOdntReafibh felstR 8 THH BBde

_which are the basis for the Fram ngham Finnish, and
intActiontand(os cpatuniqetior wibenascesrupdthandiraaothendevice. Mobility

e anagee: otendey
ABER bRl 2k Ao UL SCIMAUESIRE BANGRARE IR bEisyeen
efidigodef Hsoeid addnessed dndcaraasf dddrdsé®. use of such

conmbi nation to create single nunerical "risk indices"
"risk scores" enconpassing information from

or
Im(j| bofd e PREINSSIRRLER MRS 06N oB% Mﬁemﬁg support end node

Isti'c regression’is described herein in the
ity kebconBactidty mazdgpmiest sewvicesmEliusethethoow agenicindie 06 is

I T T S Ry S AT
seriiR6d 10Icdnnddie erddafides e nttibility AgéntahdduldSVEMay Baimplemented
account for a large proportion of the variance in ?he

original variables (Hanson, RX. et al, (2002) D abetes
51: 3120-3127). Thus, factor analysis is well suited
for identifying conponents ofg Di abetes Mellitus and
pre-di abetic conditions such as IGI, IFG and

Met abol i ¢ Syndrone. Epi dem ol ogi cal studies of factor
"scores" fromthese anlyses can further determ ne
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>0.4 (or less than -0.4) with a particular factor are

considered to be its major constituents. Factor
wW@r@9ps$iss9 can be very useful in constructing PCT/US2006/039979

DBRI SKMARKER panel s fromtheir constituent conponents,

and in grouping substitutable groups of markers.
1n|'aeﬁ/1§11aﬁﬁp(§f @a{}r efnftRE i/ eﬁ{’%Hﬂﬁen‘i?ft i %Mﬁ%gﬁ%h a collection of

tel cl'eic acids, polynorp , metabolites,

Subr-modlﬂe’s‘ Aanﬁmsynawsl ﬁnbsmlallﬂymgsnﬁmdtﬂméoﬁzmh@es Mobile IPv4 sub-

Ay st Blgbh PR 8- Rt s 007 o7 BRbTERBCAES 26 pma

sdzle ﬂwrﬁyblﬁ@dag%ﬁaﬁb@ﬂé sbds RCdapabilél 6f Bﬂlntgrrﬁlﬂhﬁl%rﬁersmns of
imtens, e.g., drug treatnments, for Di abetes. Such

MOb gim@gnalm@gnqi’echgg iledBy4ard Mobile v sighaling plinpvagious

t l.e
S SABR S BB RS m 210U TS ot 50
amirsq;trshpwhmﬁig 6 sSFarseample, fikneatiments ageresddbide IPv6 is not

identified mn abetes or_a abetjc condition.
refpirefs e Mgbily, Paﬁ%%%ﬁgs% P&fﬁ%g%wf e8MH%m t he

subj ect at various tine points before, during, or

after treatnment. Levels of an effective anmpunt of

DBV EHIARRERS flustratenan examaplaiyaedusied size @Bqugmmhnmsage 800

. tabal ites ot her_ anal can t

i egr ARt RE ol P I iRn S fE et 30 alfiafe FifitidfiTor the

pErEBYes of saﬁn%agph&t%maymﬁedﬂwap ahd eedsieatin mbﬂa DVRun@éls, as
an i ndex val ue or baseline value. The reference sa

ml e
shewn in dsdnyention, isrof smaber siee than enventhg smallaspressiblg Mobile IPv4
o o S o A os® AR 6 e N En B on. Bxemplary
retlneah sumeIPaeglstmtmnsnﬂfspget &)O\Ahdudﬁ‘sea Meshape Tyips iiebf 810, a reserved

BRI SRSt 22,0k B L AU ERELLG £000LA" SOl it

850TBAOY&FRR hidrd 8ptBn§pE&t%§s16ﬁsSé60f actors as a result of
exposure to treatment. Alternatively, the reference

sanple or i ndex value or baseline val ue nay be taken

d@@é&l e%ﬁr?g flg,]«rgn 1?_%? AL el%l}e Wiy ch hc%}(lgﬁes Lai P gx%glsage

as:@ielde@dd@zeflmaglmioa&hessagwhhm&: armlssdiment o nradentmn
treatnent. for D abetes or apre- dlabetlc condi tion

d
megse e dield yadug idenfifios dhe mesies assa Mobdity Mangeementi Péotocol
r%ﬁ b fdrGed 1 a@@RE Str. tib%R%%&&Eﬁé& g& the treatnment. A

rence val ue ca so conprise a val ue derived from
risk predi ction algorlthnB or conputed indices from

Do fbneBiess i B FaBnte OGP Ghe a8 ant Frgoment o this
in¥e@tbnl Be YSNE bPFeSerded HiSIIWONE Sot BXREE %? HRNscRB& dnldes igdbred by
t hose subjects who do not have Di abetes or a

themreceiiieabet i ¢ condi ti on such as inpaired gl ucose
tol erance, and woul d not be expected to devel op
D abetes or a pre-diabetic condition. The

DB%W%&E@@&&B&Q fiBRY 830rinéeladesal wdudowhidh ésllitdes whether
generate a "subject expression profile"” taken from

ﬂ%wwégeslsm tp sReastey ek layerQr i derpgisist fremcppigously
relgislfé?ed % | ucose tol erance. The subject
xpreSS|on profiles can be conpared to a reference
expression profile to diagnose or identify subjects at
ri sk for devel opi ng Di abetes or a pre-diabetic
condition, to nonitor the progression of disease, as
well as the rate of progression of disease, and to
nonitor the effectiveness of Diabetes or pre- D abetes
treatnment nodalities. The reference and subject
expression profiles of the present invention can be
contained in a machi ne-readafj e medi um such as but
not limted to, anal og tapes |i ke those readable by a
VCR, CD-ROM DVD-ROM USB flash nedia, anong ot hers.
Such nachlne readable nedla can also contaln
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gliclazide; biguanides such as netformn; insulin

(i ncluding inhaled fornul ati ons such as Exubera), and
w0 p@alos4seanal ogs such as insulin |ispro (Humal Bgy/US2006/039979

insulin glargine (Lantus), insulin detemr, and

insulin glulisine; peroxisonme proliferator-activated
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g3 SRR st Eb L S Ralta ol Sof pirGiere
tilagh@ps of Diabetes or a pre-diabetic condition. A

subj ect sanple can be incubated in the presence of a

candi date agent and the pattern of DBRISKNARKER
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veepqus edditional @amfnelt@s @n seme emlﬁplaigeaﬁlmduméxﬁs efithds invention such
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acl ds, receptors inct udi ng sol e and trans
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e B s ert e 50 a0 h e Bt apegs noce
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fully assenbl ed structure. Tab
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exFObIT}  THE P URE VAP eirgfenfies e e Engion and an

authénticRioo Yikkl theahlubaif Whﬁclﬁmﬂhdnﬁaétb@the Sad¥sdpd/crbod8fhically; said
flled on Qctober 11, 2005, titled "WRELESS TERM NAL

nafighd Apipa calsiated dpsadonxpkeysihrred hebreardis egudereqd the

re@%gﬁlr#&% R Al At T e

idbytifierfeatonsion 886 isHioDirORudEHIEVHNVENTAI QN ﬁh@ OP] fileth 840 1nd1cates that
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is eSd18id whdnNge ¢A088Etk ONSHiled 84D 18i83Ss th& Hessageeddoul 86t an
conmuni cat i ons networ ks. BACKGROUND OF | NVENTI ON
[ 0003] Conmuni cations system frequently include a
plurality of network nodes which are coupled to access
nodes through which end nodeg, e.g., nobile devices,
are coupled to the network. Network nodes nay be
arranged in a hierarchy. Access Authentication and
Authorlzatlon (Awwo servers are nodes mhlch are
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protocol. The Accounting Server may be part of the AAA
server or it may be an independent server using the

WG 2002/0p1862 ocol with the authorization server. PET/UR®06/039979
user is connected to nultiple Access Routers during a
singl e session then the mul tiple sessions need to be

. [ 12003 ABA,

lnisit %g tE %r%agi?g lt?lysglﬁlga y usedﬁ& tﬁﬁ ﬂlég{)n%]on[t Pt oenman argeeXtenFS’lon

8id me ©ptiahdl @xEnsion so (tm&slje onpitted fnoaminessage/SQG{. | baratue

to di.st roflle to the cess, Rout er
ccghlihafi s o 3blired PGt UB e PP Y R PTG TR O e
ehFUNRES B 1AHshtHoR 18PEdIAEzdrb Cord thvol drittiree EXEndibHI 490,

Node, an end node which is capable of changing its

p0|nt of netmork attachnment, typically sends a MP

TEIOET PR SR EN R B . L B0 et s

isISasis. loﬂ'gleedéyﬁ%dl\ﬂ\dlcb%w is|1¢ bie dorgpe EDF ifield &30aik e litdt Ibhgﬂag, “r°

d fromthe AAA syst e Access ter
figld 0 ot = 4B mneékagcwgeﬁ%@gwg%@ ORI comgE TENE %@ﬁquence
&Eﬁ&%d*a@' Bit RREMmP fm@tet éﬁﬁ{el%n%dd‘ﬁﬁ&mtthls fivantiord Hhen the
ey nove fromone cell to another cell. This involves
omtwoabextglsudm gt pasiesstnode idemntifieh$handf lasjmseess hedstidentifier 880,

S first router ec CESS
o durdicee 15 1he sl . Pt OB ot BLBE E0f, RIS
fiKlaQWA abodt AUEBERIhtifiASINABE barfé edbbdRdaf 6f thidenMNtiSn, when the
CoA/ CCoA needs to be updated and then transferred into
optmal_wthmtwgtog/pxte@qugh ( is gncdusledrin theyaessages80fy # comprises a 8 bit
SREPE SRR Al Y 16 URNEAREESS UL B oftiment o
thag mlvétaﬁin the maxmﬁum ItEelgﬂ1 asfsi redmdmerlﬁutgstreﬁw&hﬁmage 800 is312
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bR MR SHALEE beS tecmallesSpstibis IR qorppliat
RESEALRH REuBSHimdsSIgR NS ﬁl‘:{he Egﬁk%rcﬁﬁﬁ(‘sgétﬁ)rﬂ i8 KA 592 bits

ate Transfer. Statetransfer may include, e.g., the

longansfer of AAA profile state information that was

previously delivered via RADIUS to the AR, at which

the MN access session comenced. It al so may include,

e. 2[0061] heFid. ankilistatedtin ékémlblbj}kre&ﬁ&drsizte)Z[P\t@giﬁMﬁ)n response

MN | P Address, MN\-EUI - 64,  remai ni ng
mRé?@B‘?; PQ(Aﬂnﬂﬁmenﬁpé@?q%dmm thin ipyvention. §aid @wsweﬁﬁepsamheugh

tsfo? 'Eheg@‘ﬂ]{)ésgé %f%ﬁhgsu [REIUHGEy dr e ftetal D Qndslteaﬁgctmg

-serv ion state, conpressor stat
M‘vzﬁshls dP adukeisnap shosmadn thednddnbionnia 0y smalheﬁrsmeahamt\aea tthe smallest

PG e L L OO0,
Ekélﬁﬂ%f%%ﬂ&&d@&‘ie‘ IPQeéisch’ﬁ%ﬁ%Jpoh& ﬁE&Qﬁ@%(ﬁB@lﬁd&Y aM&sage Type

new access node to | e node is connecting
figldrid Ongy I\@S@tgatléerttlﬁahﬁﬂé f929r£@,1§eiyen$d\(€@iegiheld A20, a Reserved field

o RS % ch e oo REEER RS 01

access node forwards state information to the new
access node. Alternatjvely a core node is used to

st dP63Yt aMessagedapafield Wi0tincladesia eluawhich Mdeagifies wahelﬁssage
assélfe‘augé@éléaelmgﬁgﬂ&l%gtoﬁsé RefRYE I_g Qo8 Qﬁllggﬁm{eﬁ{s%tthls

access no access- node can retriev
1rsfewlcm ths ddessageadpendi¢lth Vslzue idemtibies therdB d@gfstramlsﬁeaponmlﬂessage

S5 Mep IR Phitetal b s ap o o ruk K pResponse

Hﬁgﬁge(NN) to register its tenporary |ocation indicated
by a care-of address (CoA) to its Home Agent (HA). The
HA t hen keeps a mapping (al so called a binding)
between the MN s pernmanent address, otherw se called
Home Address (HoA), and the gggistered CoA so that
packets for that MN can be redirected to its current
| ocation using IP encapsul ati on techniques
(tunnellng) The CoA used by a NN can be an addr ess
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| Extensions ... Type 1 (Registration Request) S
Si mul taneous bindings. If the 'S bit is set, the
wodoessnode i s requesting that the hone agent P€EUSL006/039979
its prior nobility bindings. B Broadcast datagranms. |f
the "B bit is set, the nobile node requests that the,
home agent tunnel to it any broadcast datagrams that
it receives on the home network.D Decapsul ati on by
mo DOt nodNkessage IddntifiePO2(yiincladss ge'laluetwieclurmatdhes mestege 900
i tsel f.dec | a dat sent
withe solzpSsosping ey sthe i b B EnelBioR 0B 5 sR R empdpippnts of
thas Rehtmahe Mes oo 18dnt e Figld 920 Midds e Trilues Feohl slkas bai of the
If the "M bit is_set, the nobile node requests that

valne ofibadesgege [dpatifianifieldh®10 afibaptasaending Tedugedssize [P

STARLTIR RS0 S el TR BRI (RS Code fipta 20

inchgiees valut fndiich indichtestheasgedess oisfail@Riof el BFegisabti@noperation.
[16] for datagrans tunneled to the nobile node. r Sent
as zero; ignored on reception. T Reverse Tunneling

r eqgees] e dRederviificld 948 & RserlQNBF AfuRMisk ARBIk @hbodiment of
Li feti me The nunmber of seconds remaining before the

thigigiventiamt the Malug of thissiesravestifield 90 atiset W xead b thef sen@frr@nd is
i ndi ttﬁs a request for deregistration. A value of
1‘?(5)?fefd i NAl CArss infini ty. Hone Address The | P address
of the nobile node. Hone Agent The | P address of the
nobi | e node' s hone, agent. Care-of Address The |P

addP@es] f Bifeiilﬁé fisktd inﬁlﬁée& iyahes whichdpdicatesthe fifgtime of the IP
%mnghgn rI ﬁnﬁgaﬁﬁé'n Hl&k?ﬁvehﬁgn {H%Wa]!ﬁ mg@hfeﬂﬁl%qield 950

egl stration Requests wth Registrati
chregsbomds, to dmjhﬂe’omepr ah éEaddrgssagsmcuﬂ;&td wgbh Itl&yree&n?emﬁ maséage 900.
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expites felifiveing sedephioRelinessege 909.1 2 3 01 2 3456 7 8 9
01234567890123456789011 Typel
Length | SPI . . . . . . . SPI (cont . ) |

Aut[0e6f]i cZer or.more.optionat Extensions 960rmay be inctuded-that niay-include
T R e T T T R ST I ST SR I
variqus additipnal paramegers. In_.som¢ embpdiments qf twr;gveg@lgg ﬁbqlhex,jfensmns
RIS Hidie SRR x%s@ﬂb?@ VYI%C]%E%.H tah&fétsé £3bQhted With the

Security Paraneter |ndex ytes opaque
récdiont q)ifmasageﬂ&ﬁ(}(@rg;,l tbaiaddféss of et[ldanxbde HAbtihéng 8); ttei Fbome Agent

| t.hm. HVIAC-. t
AJSE PO D P8 et P el T Al
séP¥ingiRd HBmE Ndd@es% uﬁbhldea i edteRsibn §7(8arﬂi &h ai!utl?enﬁcﬁtoﬁe)@elﬁlon 990
89012345 789011 Type | Length |

authenticating megsagg g@q)}tln sor)le pxomupl peyrrmibogliments of the 111ve11t1on gach of
sa_?ld %}_;tel}_s_lori_s_ §‘7*(_)]ang_19 80 _1nq|11}de£ Bt ledst a-'Type “field, tHe valie of which identifies

the type of the extension, a length field, the value of which identifies the length of the
extension and an address field, the value of which represents an IP address. In some
such embodiments of the invention the authenticator extension 990 includes at least a
Type field, the value of which identifies the type of the extension, a length field, the
value of which identifies the length of the extension and an authenticator field, the value

of which authenticates the message cryptographically; said authentication field value
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Type 32 Length 4 plus the nunber of bytes in the

Aut henticator. SPlI Security Paraneter |Index (4 bytes).
w@\oospagee i dentifier. Authenticator The def auP€T/US2006/039979

aut henti cation al gorithmuses HVAC-MD5 to conpute a

128-bit "nessage digest"of the registration nessage.
ce{&gﬁgtgcl bada8 off Wﬂeg SRire@ BSRveRh theMehi4 AQ MR de8diber, In jome

egl stration ReQuest nessage shown above is 592 bits
exendaryfeinbodiceemty efsbistinventionghé home addressextdnsioa X 0rané bome

ogaEadlitsp SEEntien DR R nshiaha SRR AT oGERE i §4l in the
cAHRFSAES feiikcadizeNPRYgiseATH rhesthgsR0i fikssaké 900 36 ¥a&Pbnse to,

_nessages are significantly larger than the cal cul ated
indioatesraninitisluegibitationa wdiilaihe homa addrese exisnsienfl7q and home agent

' at.i S T S j
oty R P S Rt (L BURT 0 O OB e
c@tesp@iibig tetitcddalizedPi rogisthasansssageR 0] rleskage 900 3 iheagerise to,
.(at least 160 bits |ong) -, UDP header é)t | east 64,
indiqetss P SHEPPIHHE TIANeRd feripus $omipgies ? Oplnal HFpsionsEre
PGS IC ARG ol B Rb b Ry iyl goPone
tvio & thret of yxtendioBo), P8Q,i%96time | ] Hone Address | |

Home Agent | + ldentification + | Extensions . . .

Type 3 (Registration Reply)Code A value indicating the

r eimbﬁs_] Of Inf dheexBRlHY eibo@indBe LM invdrtion] MeBsabé Typefield 910
_Code field indicates that the registration was
issfckitsd ot Mespagellfentifiond2f issqamprised ef a { 6 bit sedusnaBimbsr,

RSSRABALAT 2010 A58 KR TSR L0 clons g Lime
fialdt$i5D és hobiies loag. Thelensatey agbclimescdS tifis ualengomg fwhenfthd éptional

i ndi,cates infini nme Address, Th P address. of the
eﬁmq@%méad%%y%@ﬁomgepﬁ%ﬁﬁs 3st afsrm?lﬁgeffm;? glessage
o0® dectSis ROMBri R a8 bitl §peiffelE RtiitRnAh Frididd AWHRES) YRED

for matching Registration Requests with Registration
adRbrgsisi lsghe samk ¢robodimentafithisgxteysionswhanghé apticral awthentishitor

r.eqi strat.i on sages. Ext igns (at | 176..-bids
Y S FRelRa SRR st R Negelieaty B ome S § Bt leneth
fitldlah@We oo 4Bitadlientihor. Oh thdameentiodimd of Mis invention the
aut hori zati on-enabl i ng extensi on MJST be included in

imume fangthrafta reduard sizedB registradionirespppie Imsasages? Whis @32 bigs

mgK
ngcg i%signigc%r@ %agléeﬁ fl'%ﬂglﬁeé?lﬁalfésé%ﬁsiSIefoP\% ch]pli%n?’Régi?l:ration

responsd message whick: ih-the backgtouhd sectioh-isshown to-be-560-bitslongt-
H-+++++ . . . SPI (cont . ) | Authenticator
Type 32 Length 4 plus the nunber of bytes in the

ﬁﬁt[g%ngg 'u gﬁf‘g.og @11@85&%&&5@@9 FMBHE b8 FornMASH ablorice With
exemplary embodiments of the invention. The signaling is illustrated in the context of
exemplary system 100 illustrated in Fig. 1. The End Node 510 corresponds to any of the
end nodes 144, 146, 144°, 146°, 144”, 146” of the exemplary system 100 and is
implemented according to exemplary end node implementation 200 of Fig. 2; Access
Node 520 and Target Access Node 530 are simplified implementations of the exemplary
access node 300 of Fig. 3 and correspond to any of the access nodes 140, 140°, 140” in
the exemplary system 100 of Fig. 1. The Server 540 is a simplified implementation of

Server 400 in Fig. 4 and corresponds to Server 104 in the exemplary system 100 in Fig.
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identifier. Authenticator The default authentication

al gorithmuses HVAC-MD5 to conpute a 128-bit "nessage
waelr@estdseof the registration message. [0012] TPET/US2006/039979

snmal | est possible M Pv4 conpliant Registration

Response nessage shown above is 560 bits | ong which ’

18 [

L RN g Sl SR Ren P ollb BBk SO 85 Fie 5
argf coregpaids &t hane ageiit haded ¥ in eXemplathsytsteim 1 () iadtig.cle

typical M Pv4 Registration Response nessages are

significantly larger than the cal cul ated m ni nrum val ue

butjoea) d IHFI%“SJ%rﬁéélléShd sintsed , 691, 554 | m%atsscp rl‘epresent nodes
ur poses. Al'so note that as it is well know to

SHep30m30s 50rin time where therparts whlinesst! 1p8akisBll 541 and 551

RS N e -

8 tSiﬂlld HolieorstatHides $1 0,629s 640, €60) 6204 68m BP0 20t 710 and 720 represent

SE BHPERHE o DoR S AR 350 Vi Gous ks 60, 630

arRl &5l reﬁﬂesa@gfdupé 8t Y14 exdh%{&d(ﬂ&&’éfeﬁ)noamd 9@6 530, 540 and

Bi ndi ng (equivalent to M Pv4 Registrafio
5 %ibdn@é)nes 621 andyetl nepmsentmétemaavet sgmalpwmgxtaﬂseGm 40,

SRR B LERR, PRRRALSS T 895, ISR R St o

nddee ifthé Enérepeenting sutle Weambrihsg fsidnaisandicares 4 asksat die
npl ementing the establishment of network |links to

V%%aé dige repmesenting sapbnededa tisge. Foneamnle sigerd 6l Qiig fransmitted at
mlrgl@gu 84 !riy‘?‘léﬂrl]cﬁgbtdﬁ" espb afld ggge%é@e b}ataﬁ%g g?JeEs ﬁogae%gg BLuRRTIGE.
new cel | . SUMVARY OF THE | NVENTI ON [0015] The present

oo YBBi) ShpiGicebl et ErtahSpentodingy PerEeabed Rt Bdhe end
ncﬁi%cblécé%ff)%ﬁn raodeﬁanshﬁgla@lgﬁé@ éﬂaﬁl{ﬁf ﬂﬁeeéﬂaeﬁ 8f aggalem&@wget

of the invention can be used to establ
acsessrnode 639 raguedting lpbywalﬂaxm @casss topasl nmlmsBé Targetsiceess node

53%31%@9 l/esstng ggnél é qLdt q‘ﬂgg gl %SIEIQ%%] §0(§ raP ﬁcBPt 60&8 &nﬁ ga.ggmts another

s@nﬂ part6iird 1 B¥EnaBS600] (ehdlnoda sl Ousamingehysieatlbye ccess to
are dlrected to nobil e node nethods of controlling the
endiodgiSil@hnent of initial links to a first access node.
O her features are directed to the establishnment of a
new | ink as part of a nobile node handoff froma first
acfeER] n obhakt[rayer es@bhsidnerﬁmﬁmommﬂaaiedmﬂhedgEm hadeddfOfat point
rati usi n efficient nessages and_ spgnal. .
s RSB Ghrgetem Srtabe hesbiril Craadeees Reuss il feduesting
thé BabIEARich€ofl 1IR%4na mddRy QC(:@&S%%ISIa&a%nﬁhﬂﬁéatf%ﬁs W darget
to performsimlar tasks are generated, used and
aceessmede 30.de semel axrreplaiy embasitnents obthis deNention ﬁiecﬁfortnhetlon

01 f eat S ar di, r
RS The Qe g0 dhactl 4 8 oo BB T8 nOUE SEL I oG8
erhisodimet oﬂ’&ﬁsslagaﬂloﬁfsaidhﬁeslslg@@m A5 tRaesh sddoad 1dent1ﬁer
W [e] ess ot her features are directed

t
O Eine o S e Ho0E LRI ade S b Bed prewouID Gplishag &
 conRURI A £%. Feins BlE T SpldialiRl o8l o0 SO ERAHRE Connection
Rm_stl mereagedgOsit phint OOt erdett tima vergarameteds (2] jdentifiers)

. Addi ti on featu s and benefits of t esent

inpied i R mSon S0 SRR Ebe ety ¢ OarBEE R Rode 430, Tn

othéH exBmbRiry eMBodiBBhishof BESHReRdiMNesdhgd b0 WRAWNSE Request
[0022] Fig. 1 illustrates a netvvork di agram of an
exenpl ary communi cati ons systeminplenented in
accordance with the present invention. [0023] Fig. 2
illustrates an exenplary endsnode inplenmented in
accordance with the present invention. [0024] Fig. 3
illustrates an exenplary access node inplenented in
accordance mnth the present |nvention [0025] F|g 4

T
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comuni cati ons systens. For exanple the invention can
be used with systens which support nobile
W@ ooomniseat i ons devi ces such as not ebook conpuP&r/ES2006/039979
equi pped with nodens, PDAs, and a w de variety of
ot her devi ces which support wireless interfaces in the
m'e gé SRl Guifg ﬂ%‘%&ﬁoq&%'ﬂa& YarlieP Odlishé Beondmunications with this
strates an exe ry conmmuni cation system 100
onaqdﬂenemkeﬂnode(ageacdmmnedaﬁﬁﬂh the present invention,
e.g., a cellular communication network, which
conprises a plurality of nodes interconnected by

COTpOT] C ahh(é&&nbla?;k@oremﬁﬁ@(t MRadshe eSbBAMRACHE Will be described. At

conmmuni cati on saﬁfen1100 exchange i nformation using

paincsaidanage 53 mg@ﬁta@é%eauesi meseagminp tasarest 540, requesting
( T

aﬁ%&nirzu%ﬁglé z d §tr1i1§f ?tla’[% E@%@%ﬁﬁﬂ&ﬁo cgltrlrclg)(%%émn%é; ?eb%eqtﬂlgst message 620

inchydeenE Bise §bmé of theyampleesrs stStedgrc pbihe610cf ih gy memb'ry:of node

5@21&;&5‘?’ VEEBM% Itne > Co 1@/%; g%%jrq%%fyeqtjgt@hnllge lljlgs% message 620
atFlﬂoﬁ[t@ZbH ¥n@Feaplids 19 ﬁﬁ?nol-ﬂfor stftCassdéiftied withnd nbd4510. In some

whi ch access the communication systemvia a
mmmawlmgbwmwee@be mydefsomwbere :Bdﬂbr 541i§'a cofihstate transfer

146 b s
sporerid St s R doiodeE mrscpes T Pott 54 fucing
a@B6eA%ion etesantidfiher b€ (e.glAScuri® ke ps IP @ddresseyriEdtBES

access routers or base stations. The exenp| ar

y
PamaieH) aatocistedsyidh end nwle 540 sbargeiaioda 30 gecaiygpeaid gressage 640
atgif Ii‘rﬁr6 BOYRS stoid in f't.Q ?@at lé'élSQ art Bt %?ate é@&g?&e&) with end node
e I'n erconnec provi de specific
Smathm xselscluxiedfmmmssagamo Speci fi | cal ly, the exenplary
comruni cati on system 100 i ncludes a Server 104, used
to support transfer and storage of state pertaining to
enqodrRl €S An ARA IBFNEEEMDRHRreA ORIl MY d 6. AVONRESHE exemplary
or it my be a Context Transfer Server, or it may be a
ernbodimenisof [this invgntiet Whekaseryer 34d)is autheutivatipn gnchauthorization

ext Transfer .server functionali Fi g.
CARBS Shlrar V8, 2 R THE i tes TR M opkiO Brouft b ages
630)at pslase3deregasstiag fpi&ff,foﬁ the iddats; Fpanod® ). Bl wsid 510

the node 106, alll whi ch are connected to an

IECRIVeY WELRES @H O SENR Of GRrssaen O} ahpeist $30a58A drapgmit proof of
Teanl i I

SISt Pl AREione 0BT 0 Mypoll gins

oﬁhwhnkamontsewenmﬁemdi endtnpde 61®1ex<xhange aditemal inagsagesahat prove

er.nal m t he. per ctive the n 102 vi.a. .
M IGRRT bk S Ao 0B Rerh i mreapl O dleretryes S0 i
seMIAERAthithd RIEARYi0RbRd RS0kt BORE 640t séals etbspargemd @fcluding
further connectivity to a plurality of access nodes

authorizating 'statelapg! othﬁratatmdwmmcmm lkeyst 4R addragses andqather
pérgf?lg%%st) 8?508}{‘%3‘51[ ?12311 %Clgc aé%?t a’%%%% n% e0 5301 elgesldég)d

i VI
m@fsapk 64‘@ aﬂﬁﬁhﬁ$40<1414d st&14:§ In it§ Akdory M@as) Fari ﬂ;ﬂt‘he staié&s&)clated
respectiv vi a correspondi ng access links (145,

e

with pnd n("i%@l(}/thiﬁl?'ll}cmd(ejd_%messﬁgv #0. respectively. In the
exenpl ary comuni cati on system 100, each access node
140, 140', 140" is depicted as using wreless
t edB0itd] ogn ezemplaryPeceitePecraCatad Tramifa enthodiment ivde be

acces A radio over onnuni ca
AGEiPEL oo g mplary gmginasieh oLk GBS Eabo! matege 620 the
taddt accek LHRROII0EBhS mesﬁagé 1S b RhRb38, 18 a@éa@gh&e 520; said
surroundi ng the correspondlng access node. 34] The
exenpl ary conmmuni cati on system 100 is subsequently
used as a basis for the description of various
enbodi ments of the inventiomgAlternative embodi ments
of the invention include various network topol ogies,
where the nunber and type of network nodes, the nunber
and type of ‘access nodes t he nunber and ‘type of end

o o o Y o o o



[0038] The exenplary end node 200 al so includes a user

i nput device 242, e.g., keypad, and a user out put
waelewroesgnd, e.g., display, which are coupl ed POI/DER06/039979

206 via the user input/output interface 240. Thus,

user input/output devices 242, 244 can exchange
aéc@ésq{o‘ai@tstz@g, n%' 90 Bk SacBOd ndad @aa%ﬂcfhd&%'ﬁ b K@ HEQ&%&E&n Rfith.

he end no 00 via user I nput/output interface 24

Sadaindswema actbr;hngterthlsnmmmomtlpdudmgae}ebacsemawﬂwmmameters

DG R gBE o e R ol R ae s

A@@eﬁs@ﬁ@dtd sy féaéﬂv%eésagd@l 3t PoR@ 62 1 sl dBearchBEitd®8ory for state
i nput device 242 and user output device 244 provide

agspated vath endaiade p 10.n%d agcpsvroda Sge Epnsmaiteissinanss meptage 641 at
C

p&ﬂ%{@ﬂ&cﬁggg%]ﬂﬁlggi%a}nd& s?)&rte %ﬂﬁ Ctthg os%%te ({Tg. é%'écﬁﬁglc ceys, L IP addresses

aﬂdmherqmmmetaﬂsw agbceibted vathtendawde 200. TdrH &9116 3'3'(Erece1ves said
procea or 204(ﬂ3der contro| of variaqus nodul g;, e.g., .

51ET ek at RO Grd e and FOFRS A MSOTY: BirlEash Part hRe sfatoesspgiated

wﬁh%n@ﬂgd@9ﬁﬁﬂﬁ9ﬁx&QmRﬁﬁﬁHﬁﬁ&&é%hPus si gnal i ng and
processing as di scussed bel ow. The nodul es included in
nenDry 210 are executed on startup or as cal |l ed by

and0Gie ot Teht SYuR Dy SRS RRGURREE 15 i e Rt pa of oo

pl&ﬁkﬁilt Iilﬁifeﬁﬁdiﬁtvhﬂfho%lﬁﬁde@mdt Bﬁsoniel’blﬁ‘thﬁnﬁblﬁs oﬁthls 1nvent10n where
enbodi nent, the nmenory 210 of end node 200 of the

CRETEEIORO .dﬁvlérﬂfﬁe i neﬁerqsideer thedink bstweey/cad medo | hendlipeeet

Q
o212 AP0 5D RO S0 i, e B0 g o
mgssagesaiSOpat poiak GhH0octe sstablishrag leabt angericoyption d{eym@ eadaode 510.

quglgé\?gl (?’ﬁ'gnal S{niegﬁggtpapgggfao%&f gl{eg%pﬁensagg(gdlt pomt 650a and

tridsRER%SY R&tab TSR 8RO Rk df%rdiﬁ"ﬂ%ﬂes%%@s 656, ¥4 & access
connectl on request message 61 a connectl on response

neAesSAgh BeE embodiments gf gy mq‘:réwnﬁetsse@eesomdaﬁao ard ¢r@ node
' S e s 800 and
0 BB R e G e
i nventi on which are snaller t han convention Mobile IP
v4 and/ or v6 nessa es The nessages stored i n nenor
‘@qu Target

may0® | meSempistionsr Ll aycpetiishmantandl nsw bedescy
| I
o8 583305 pk ol CUSTISSEL IR e 49, Bllpe
leestgink lmar aceesetosgndstode 610. d%nd/m»de 61 Bregceivie$ saidrateiseage 660 at point

6{(ﬁlleﬁ]gt:h§ %g:ltb 1815) S a% 1n§%}tlj§ggﬂ%?%gq%§%pmgpaaﬁt id%% r%crlﬁest
meQAke, Hks3dde@E0IiS h PLaBSF RBspdhbe mBsslge. €Nd node

i dentification information, and operatlona
i nformation 218, e.g., i nf or mati on about current

o L0078 e Byl B ler A b KB e i Se 210
cansgucts irpiamembheacbidnsaits adduoed §ind mﬁgtstr@ﬁo@ﬂaﬁssagéj 670, at

the,ﬁgeratlonal |nfornat|on 218. [0041] Fi

PPV taragacsrssdipde Ppo ssduettingmetyork Aasesz e%eblehgnent with and
pRKEERGirOAE vaP&id dee%nfr%n}erbx@& 2 aRBEdid % (%fl'iﬁe invention,
present i nvention. The exenplary ccess node

Samldsmduc%kblzerﬁPmegmtr@t;on mesaghed 74 ik adplempnied én tabordemco fvithrthe

. apparat us .t hat .a one of the acgess .
i BB et oot are ORI, gt Sopesq TodR a0 ves
m3ssesDOT) Aidlint ¢7 b@ aRE 6f%S tHeOHR1e300 af 1853t Y6BE oBIRRIASAAUded in
304, nenory 310, a network/internetwork interface 320
and a wireless comunication interface 330, coupled
t oget her by bus 306. Accordingly, via bus 306 the
various conponents of the acgess node 300 can exchange
i nformati on, signals and data. The conponents 304,
306, 310, 320, 330 of the access node 300 are | ocated
|nS|de a hou3|ng 302 [0042] The netmorkllnternetmork

Y ~ NN o o o o




900. Messages 800 and 900 may be reduced, e.g., snall
si ze, nessages of the invention which are smaller than
w@enwrensbon Mobile | P v4 and/ or v6 nessages. MODU$2084/039979
al so includes a Mobile IPv4 and/ or Mbile |IPv6
regi strati on nessage 680 The nessages stored in
sl RS 4o EBY0 Hﬁtﬁﬁéﬁqﬁgﬁ ff& Q118856 bttt cANbBIe TP
recei véd. The nessades i scussed in nore
regisstraﬁld)n ine$sage 6$Q)®¢u‘qraﬁl§tmts$t aauaemr/é&@gtedeme ageduf ¥. Ateording to

t h . f
taetioh thy TR ARG s SRy T e Biof b e 680
inede bElehdt @\patt of TheMBkaibe Iddanaaciad 8508t deskhde BOG bEFIES6.
e.g., end-node related information such as the state

or part of the state, or the location of the current

en

R RO LS
exmtjjl:iry ehiveditiait ef Mnmyemtnt redatel s3A3IP r[e@@ttﬁ}onﬁhessage 670

g 3P esor b Fomesrte FliEd 6 0ahe (e 4P agieass b
re%%ﬂgf-ﬂ(m (Iﬁml@@mb&!hﬁfeﬁl@&iethg’ RRent@difkatdel e RIdRe30ReANRI

nodes over the network/internetwork interface 320, as
Mobide &R agistiation otehzage 686 pad iransmitsutat panti689¢ to hdmeagent550.

g e borRfys €51 P TE REREHE pn Rl Rsypee ogpuesgspapccss node

53¢t feshpita agsogiatedi with Wd ®de $30 Ghaviat retsBied atPsint 640 from
basi ¢ operation, and aqther network-related data such
segeert) H@aﬂgmnewberiue% b this mxeritperEnre thersgwies 540 is a AAA server,

IB9RL A S0l TR 016 PSRty s o
arablnmssa@ndaiddresswdhfey a$sbe1af6d gvith éndgiodo 11 0,cdaidladae éﬁkﬁess and

004 royi des.a d |Ied | 1 ust atlon
e s itess oBied e wBped htestinl i, 1Sond Paliiin of tis
1n%ﬁttbntth§ h&he 28t aﬁ&fé@é"ﬁabﬁﬂed fﬁ%ldes)ﬁ@r@@ k@feyis BBt Yftfal PHOALo and
O, depicted in Fig. 4, is a detailed representation

~ ta@ﬁet awesapmea%@sascm@ud walye drepanisefdheieorraspoging &eldidahe Mobile

R it s 0 i e B TRl o g home

agenDeddness Kihdludedrin shidakdeed ﬁthteﬁi eqial thfero aalipled amgemdmmo
by bus_406. Accordingly, via bus 406 the variou

uses Al cenfigured bonge agens addyass by aspartax élrf‘arﬂjaespondmg field of

N LR SO U RTINS0
invensticobetha hévne saddlgssdfmﬁlud{ed)ﬁlélsajd STored satevis nki ¢quiaktorerovmrdktarget

nt erf 420 d
eRiHar S SRS oRE YL B S e Sheintibgd e e ounpite
re%[b@aﬁ&?ﬁ:’q\i@st %&%%SD Ol’nfahchﬁtlﬁ%hﬁfdﬁ?dodﬁﬁéfﬂt%@%@ﬁﬂ/entlon the
networ k nodes. The network/internetwork i nterface 420

home pdditess inejudesiaiseig stered statetis aqrl tnepraand minaccteér node 530
uscels Ccﬁ:el'lzlt g RSS Sa(tjrt I)Ptﬁle %81%3 l Iorrl1 né P gldnoqqﬁe ﬁ?p?ul%?P? ?ra‘uon
het Wor| op er "W res or

relqummesa{a@@és@ The processor 404 under control of
vari ous nodul es, e.g., routines, included in nmenory
410 controls operation of the Server 400 to perform
var S I j |

o DT TGRS AR 330 cDlsRGRE S sl xRkl Bl Fflessage
71ﬂ drtepomtﬂdi 0¢ tsgraitzthe negjstiagiop mlsresttreqewed@aﬂrey Beiget abcess node

ment, the e Sery

s Gt & reEP RS Linb b Biseiegh 700 artaey 100 el oS ast part of
thBARGS Hi%[iideﬁ@rﬂﬂieﬂ‘_ie‘lés'zoﬁﬂé%s&[@rﬁO% 215 SR ORIE N deds0R
413, and a AAA nodul e 415. [0049] The Core State
Managenent Modul e 412 controls the processing of
recei ved signals fromother Servers, access nodes, or
network nodes regarding statgg storage and retrieval .
The Core State Managenent Data 413 includes, e.g.,
end- node state information. The Core State Managenent
nodul e 412 may access and/or rrodlfy the Core State

AR I T AA PN ~NAAreos o A A A Y



data and informati on when executed. In the Fig 5
enbodi nent, the nenory 507 of honme agent node 500 of
wWo b@7/ps486€nt i nvention includes a nmobility agePCT/DBz0é/e39979
506 which includes, e.g., paraneters, conmunication
session and/or end node status information, security
cdn@gl%tyﬁf h&Rory3Red/ tf%ﬁlSlﬂitE] &f pdif ﬁ@mdug&l §1§é ﬁi 1B B0 Rfssage
e I nteraction and/or conmunication wth an access
72oiegram diconetarondt Ingsr refgstiration rivipiest totepd Ag@lﬁSOTMﬂileem&plary

B e e ERah S RRREY haf 0P I ub SR asssagg 720 i
indsleth &86® Socol RRDRI mdREadWBE bOG ¥f FIgE In MR B BB fiRyvS
the node 500 to support end node nDb|I|t¥ and

ch@tﬁWéethe\M@S;iag?dﬂa@ pas dtel R0 ofaaessagprlfl in Fie7 Fopiesdgeom the
cdg‘lgag rdiig M[%aséégé’?cﬁhﬁﬁ%f m@l‘ilgé’d g tﬁgl\/fé‘gérjrag 'i‘c‘ti’é?ﬁlhe} Yeld 850 of
mesayd 8@Bintkig 6 aink asisexde endsmitide $n refhensaoRithe h()ma@ﬁl"réss value

. 506 may. be inplenentedin a pluralit
m?ﬁﬂ?igl rp?fgagesy Wb tREReRR 300 1 @ﬁ@a&t@ﬁ% efRe:0f the home
adapdsk 8&fehQn 970 %‘e@@é’éjb(ﬁ?m PQ‘% 71 dpk 1%’[’11?‘1@%1% 1H<9uded in said

mobi ity agent nodu I udes bi |
ms&‘zﬁbm)'alﬂ ie uS@basthel UMEI!J Illlnfa’t fopylg: WQﬁH@Lﬁeﬁﬁd fleBg/950 of message

di nd .504,
e 7o e HTR A APl e ot Tt wetpe TEfs woed
paﬁif ofhbivhlge bf’HSh]@UQéelnﬂAddfé@é éidéﬂw)nml dfeéndsEapt 9B0dn Fig 7.
Mobile IPv6 signaling. In various enbodi nents, the

nmobi l ity agent nodul e 506 includes a subset of t he

T8 o RaP SR PRI YO Palcit G fo Rl R, Rone

exbh’qxldrg einPBudintdatref hieintertion; rdoddeiZdR re@ytrdmmomskamm 0

inf gt B TR0 ARt e N S50 mdieaes Snppginitil
re?ﬁ&@t‘fﬁﬂ Acordietto RS %ﬁﬂ)@dﬁ%t ofdht RRKERoS Y disGlseRi infT85 6, in a

pur poses of settlng networ k | ayer. connecti vi
ncahmltraé digisseation glew&gp BE0 e lasinpedss no@dsattdim ektensihe 880 is

i on tha e s t

ik U B meiie S0 Alceiouh et ARGRETRe) B il
idemtsiier Geses bomnideiti fidiehdl dddngifies ndesaride 300. Exenpl ary

reduced size | P registration nessage 800 includes: a

Message Type field 810, a reserved field 820, a "D

( %6(%1 Stl'i@tfﬂs%ﬂ‘)bggnt Ir? o?"r)h% éggéﬁtloﬁ t %ét'%éés@%déc Sﬁj gonstructs

, a Message | I er ero or nor
Mobptil¢ BheigisErti@nmsiessage SﬁDanq m&ﬁn]lts fitees paimpe 63 Homﬂ ageﬁﬂﬁ 0.

R i b LR 5o RE 08 s e

sdRtbinRat®issbdib@dl wmeéﬂdl 8e 5IESERIRd XREivEL 8 15&&864@@ from
identifies the nmessage as a Mbility Managenent

seprep 56@.dn one swhgdinreat of ﬂa@om@lsm vt@ne@w@mt péhiRe(tars Context
2
iSRSy AORR ERSHNE G o R BRE efh 0

inviatesea dme adressadd hosle dtg&&@tddfésésﬁlués(hsﬁﬁia@emth REd node 510.

sender gnd is_ignored by the receiver.
In(one caodiment phikys PV ipnionses aserss dede é3Q/a$et§éamoerw address and

' t
hdnﬁ@%%ﬁtﬁcﬁi%% ?Efglr% ?éo ﬁﬂé-%ﬁﬁé S48yl r?dlﬁg REidlo? tﬁ@lgio% 1@ fp @

net eregl ster previ ous
regigatsineegebshmeswpk 68Giyer . [ 0058] "I " (In|t|al) fleld
840 includes a val ue which indicates whether this
nmessage is the initial registration nessage for this
network | ayer or a subsequent registration for a
network |ayer that was established earlier. [0059]
Message ldentifier 850 includes a val ue which
di sti ngui shes the nessage 800 from at | east anot her
message of the sanme type (nmegsage 800) sent prior to
this one. In sone exenplary enbodi nents of this
i nvention the Message Identifier field 850 takes the
values of a nDnotonlcaIIy |ncrea3|ng sequence nunber.

o, . o a1



receiver. In sone exenplary enbodinents of this

invention, the |ast access node identifier extension
w@3@7iossspot | ncl uded when the val ue of the "I "PET/UBN06/039979

840 indicates that nessage 800 is an initia

registration, while the |ast access node identifier

ext[ ° nT O doBess ?185 §erta 191 @&s&ﬁ&s \!1"1\116@16‘1&) rb8i8tratlon message

f|| I ndi cat es t at nessage 8 is not aninitial
69()eegldstrananmts it.at point 6¥fle te abeeds nedet SZOQWhidhl isidentiBed ingthe last

the a cat r extension LS an..optional .
a5 andp SRS N sl Bitsfae G101 ASsePnEde o) Bspives message
6Pt ipdiis OO RANRAdsHRS aGbsRREd MBREhg&ROPRPoRNT00E.E arget access

possi bl e, in accordance with various enbodi nents of

nadee 30 aeesitas sridimrspagsi g ak Beist 7Qseln anthsr emfypdignent of this

I
infiS ORI 80 and Pidre il SEMBENoRTARR Malbpll
emlaribmericb{Tthie litveBA6h therelate bites phakiegredirét nﬁésﬂiigds 88&otrding@to this
1n§g§1§ggtgl Lo gqrs]g@iéq%%ﬁgﬁﬁgg at llelgsqc 6W840 Ini)élg 55,8 Ig olq_ig g%qbz)ldi%?e’nt of this
1n§&ﬁib%rk%ﬁi LR, béﬁﬁg i ﬁ’%d‘%késs (H&ﬁé ta&(![PEs,s) bf‘eﬂcﬂ?ocﬁ:@"l@
nbodi ment of this invention, when the 0Optional
extenS|ons target access node identifier 870 and | ast

1A G L O R R S—
718 dipoidtgngé 1o drineilthe BTt o RGhed dedtivied led@lef r[fat@% acdeBs node
t he sanme enbodi nent of this invention

t he
S¥yeranen rea@trﬁém Tegnenss messesn 4] Gat rogy 7119c alaftq;tgtfé @t Jepst part of
bi t
top 3810 RO B iclas OB 10 it Phleotf Sald At S0p
cosmaﬁmcte ntmdmneyrmldctfansﬂmts af poietriiZiOo nedubed simex [Pegistration fesponse

of uced ze | P.regi stration nessage [
miisple Gt orerin T G P SR S SRR aP R <o @085 ] 8 fhe
exRipHD et bWiRYeht 60 ihddHtioRedi® ferdﬁééd%'i‘zm & §fratmi‘ﬁ*%§tgﬁse

whi'ch”in the background section i s shown to
mpg$spge Vﬂhlg 1mp®@mpdlapgordmguto messaga s X0 @F@rﬂ Iarﬂyls

e. N L8
o R P el P B N DR IR T s hng e
is Qaﬁ,ed ﬂohhﬂid @brrssﬁoﬁdmg M]ésszigér Tdédtiiep inohatedsn tHe Medshigd\Bentifier
et wor k ger connect|V|ty and redlrect|ng Mobi | e
ﬂqlﬁ 8t59 /h megsaga 0@ ioliig 6 thatrthis messaget’2914s being gansmyied gy response
tosa!na?hé DARiEY $hlul RIRIERE £3d RS %é bl ¢ 15%9% Ll?%'k %éger limit for the
Regi stration response nessage shown int ackgroun
vadecof the Lifssieapicht 950 dfdnessabesd00an Fi 7.dgitlis embbdiment of the
response, nessage 9 i ncl udes:,,.a Message Type f.i
ing GO s pEES S rrdrd o AP sb e s ras et SBD G Fig 7 are
ndtigd16d330 mAsdgeyeoved field 940, a Lifetime field 950,
and zero or nore optional Extensions 960. [0063]
Nbssage Type field 910 includes a value whi ch
I e I c ze | R
o J0Ussh . O R e HERRROR ARl HHEIHRNER ol neds s L0 o
coﬁﬂ&nambmewith eargéthaecdye asdgs3(t ssphowhnéh ng\l&lw&ﬁlel edmiotlé b e(s has

I P Reg rati on Response Message 900 as_a Mbility
%ﬁﬁ %%pbeﬁwomearg@nnw@nﬁé@bmeégvﬂh the same or

o
codfumicaths with targetspcassinode $aschdwsiiz Big § wislyi entimatie 6h0 has at

ssage 800. nme_enb ments of . thi nt.i.on t he
e SBa s Rviqal 1R oF pEP o a0k caotctanpstablhed Wi ftfe or
diffeRnt adddtd nddk etdlacverk uedos20.he Message Identifier
field 850 of the correspondi ng reduced size IP
regi strati on nessage 800, said nessage 900 is in
response to Response Code field 930 includes a val ue
whi ch indicates the success g failure of the IP
regi stration operation. [0065] Reserved field 940 is
reserved for future use. In sone enbodi nent of this
|nvent|on the value of thls reserved fleld 940 |s set

a - o o o o




agent address extension 980 are only included when the
value of the "I" filed 840 in the correspondi ng

WO e@aoes6si ze | P regi stration nmessage 800, mnmesBemESHI039979
IS in response to, indicates an initial registration,
whil e the honme address extension 970 and hone agent
address extension 980 are not included when the val ue
of the "I" filed 840 in the correspondi ng reduced size
| P[908$] st avarions mobedigeni8 @0desdesetilbps 180¢in age implemented using
r esponse t i.ndi cat es a subsequent. regi stration.

ol SRR Sncifiso i Praiat Be By PORGPORinE 2ot apg hethods of he

prP&mS ilveftion) fRCE@IPET) SignMlipkbeeydhn s AbdssArHIRAEABBh Sndbr t he
i nvention including zero, gne two or three of

gl pIRgTOTIePsg 7Adhus.ds gome gmbodligtsats| variqus featwesgf the yresent

GG, P2 Dby Sl e REGRAS PR iy
soditwige, thiatd vesare nea cembinatier of sREspemel loodiearti Maty 88fe abowd
bits |ong, .Reserved field . 940 js 8 bhits | ong.and
despigsd ‘H%tg’r)ﬁise‘i’fdn@‘gﬁ)‘? FIGPIEN P B <yegted g fBachip executable
inSFiReIdhEROEL & sdivase, iMIERHIIR R maMiBR (toBbRIMERAR such as a
ext ensi ons hone address 970 and hone agent address 980
memery ¢ryiasd 4., iIRAMhBopnyslisky etcopocongnat i maghipemg.i sedrabpurpose

N e s
desxifilsdanethodspe ) i bee ophbendded Wdderlingt Atadion@)diRsd $hiafs, the
990 |s included in the nessage 900, it conprises a
PrRtept nypRiiqn isdliregted fa a mastiperqerable madia inchiing waching
. | .
oRSESAGR s 0 ORI P, B0 b0 Sooipgt rrcvar,
torpetfosn oa¢ bomoresitbe stepneftbagimveaiRsiribed3Rethod(s). whi ch i s
significantly smaller than the snall est possible MPv4
conpliant Registration response nessage which in the
ba PunEfusefful Q8ditiSnat RENEONS oR ehSBLHBUS Snd Hpdratus of the
[0069] Fig. 8 illustrates exenplary signaling .
pregent Biveiépn deseidladrabarewillbe #ppeseairtst tioge siiaskinrtears inofiew of
' l.on. e_si & s llustrated in the...
B R or IS8 S BB Dl ki
scapeeofHhe ilNedton 1Dhenethedpanidpphanaf tef prekt BVenti@t@asy be, and
. 144, 146, 144', 146', 144" 146" of the exenplary.
in JRUPR ™M RIIRREES ke, PirgI WHERDMA exthaeansldraayensydipisiany
i . ! = :
A TR bl g O ot GRS B
bej uspd tavprov alei voindess fcomhainsetiond linkg beteeasicomss ao&B8Andinobile

Fi.g.+.3 and cortespopnd to any,of the access nodes 140, .
noflg In SpfenioMANE s aicest JOdes are HBIBESHRS pf bise plalipgwhich
es@lisesorhlnicatichsSink With in@shile AL BMAOFDM hd/SECHRIA. In

400 in Fig. 4 and corresponds to Server 104 in the

vagieuhpmbpdimeptsithemebide noflerpxs. implerpentedarmnotghonk caguteB50
[ [ FEd e ' f; hone nt 500 | .
peby BT LAY SRS R D ol R s i
cirengsrdaliogicsansitos mout@s, ifor iripfemdntinGR Alethods bf the pBesent
. vertical solid lines 5 11, 521, 531, 541 and 551
myeWiPBsent nodes 510, 520, 530, 540 and 550 in time
where the parts of |lines 511, 521, 531, 541 and 551 at
the top of Fig. 8 represent earlier tine than the
parts of said lines at the bottomof Fig. 8 Solid
hori zontal |ines 610, 620, 640, 660, 670, 680, 690,
700, 710 and 720 represent signals between nodes 510,
520, 530, 540 and 550 W de double arrow Iines 600, 630
and 650 represent groups of signals exchanged between
nodes 510, 520, 530, 540 and 550. Dashed |ines 621 and
641 represent alternative signals to signals 620 and
640. Dotted lines 630 and 639 represent optiona
signals. A signal is transmtted between two nodes if
the line representing such signal or group of signals
indicates a dot at the vertical line representing said

— o o ~ AN " L
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i ncludes at | east sone of the paraneters stored at
poi nt 610c in the nenory of node 530; e.g., the
wo denifsser of end node 510. Server 540 recei VRGT/BEBN&039979
Request nessage 620 at point 620d and searches its
menory for state associated with end node 510. In sone
W ATAISSCY. ATV I§ENt s of the invention where server
540 1S a core state transfer server, said server 540
transmts state response nessage 640 at point 64Cd
i ncl ydi uthorization state .and other state (e.g.,
Lsec ugi IF‘%}H%@?@?I) Sraing fpeless G%BQ&OH@FISB%' anet er s)
as s oghihAfling o Jdneedion Qefchilessde 8 Qltardeiease 3RtibRC el Ves
said nessage 640 at point 640c and stores inits
me nofepeiying apppeipnresponsehaessagn Somdbo targat basesitationdm cesponse
[ .S LGl i n nmessage 640. [0074] An
K%%%ﬁ%@%%gﬁmg%%%%$%@%?ggﬁﬁ? be descri bed. In sonme other
exenphmmjitteglaadhterrt Braadeol (PP rdgint@tibn efesyizes @idBY égiktration

540 is .an authentication_and aythorization (AAA)
MEERgRPeng solst oy Pobile Fﬁwgk%gl%é@a FeUEFhPIesEHEean
optional group of nessages 630, at point 63Cd,
requesting proof for the identity of end node 510.
2.5ai dTeoooiethod©f claineily whensbstsangmittipg séid ebnggetiop rajfuest message

. sages 630, at, point. 630a and transnit praof of
R Rebnioe shl BRhfiod Fefied it sstetiet mBL BBk (o
Server 540. In sone enbodi ments of this invention

server 540 and end node 510 exchange additiona

3.mes s hiemethed of glagn e, vhereingait qonpediongeguestmgssagelinchules a
teBRfabRAEY : .sarver 540 is
BB b icr ol AR R\l oot BiA8 °5 10 2t poi nt
640d it sends nmessage 640 including authorization

t at d h t at . g., It Kk 1P
R CR M A T .
regﬂﬁf@ti(ﬁllﬁess gé, %@hetﬁﬁ&@ﬁd 10d8isRAFor REGLYE %ﬁﬁg%eﬁ?%gééﬁgﬁding:

40 at poin 40c and stores in its nenor

par ta pessage typeddentifics slentéfyong said messagk aroaielPSe@istratinn ressage;
included in nmessage 640. [0075] An exenpl ary

eer-to- Peer Context Transfer enbodiment will be

descd mes¥dge |dRntNerzca¥ied b3 siideshedisteiminal) thettb@l number of bits
. invention jinstead of nessage 620 the target access

inglyded magidbagistraticngessazeibeing lepuihap 480 bHs. t o access

node 520; sai daccess node 520 being the | ast access

node that end node 510 had a connection with. Said
5.mes sHyem6thad ofickan d| whertim thé pencirated IRt fegisiratiot neskiapg dads not
. least .sone, of t araneters stored at point 610c in
mflﬂae ﬁ%%%?ntﬁggrgg%%; e.g., the identifier of end

node 510. Access node 520 receives nessage 621 at

point 621b and searches its nenory for state
6.as s obecame@odiof pland, wheteinghogergzated Htregistrationmesage also does

: 1.1 nmessage 641 at point 641b incl uding

n"%@%‘{ré}az%?’.ﬁ"g?@?% ‘e and other state (e.g., security

keys, | P addresses and ot her paraneters) associ ated

wi th_end Epge 510. Target node 530 receives said
T-nes 2516@“8“ 9d gf clapn f: Whorein thegenstaie P egistrationmpgsage also does
ndt S@pldeRAl fretRfie {,%ﬁe.st ate associated wth end node 510
that is included In nessage 641. [0076] An optiona
security association phase, used in sone enbodi nents
of the present inventjon, Wll now he described. In
8. one AP Bh el Phitain it esnefi HFreebuenion poiss o does
noll dtctuderaal ik Grissidiggui red over the |ink between end
- node 510 and target access node 530, said node 530
“transmts a nessage, part of an optional group of
messages 650, at point 650c, to establish at |east an
encryption key with end nodg,510. Said node 510
recei ves nessage, part of group of nessages 650, at
poi nt 650a and transmits key establishnent nessage,
part of group of nessages 650, to target access node

. . Y '



For the construction of Mobile I P Registration Request
nmessage 680, target access node 530 conbi nes state
wasaooisbed with end node 510 with state recei REDUSL006/039979
poi nt 640c from server 540. In one enbodi ment of this
i nvention where the server 540 is a AAA server, the
st at h stored at
O ode BETR AR St e R g el ont
addr aserpesdting sn aisitialcie gistration inflicatod valoe asdsllt0 indicdtel \thther said
and hone ag ent addr ess val ues.bein l.owed

dd
IR R8s AR BEEHEST MRS for it AT P

sitieqaiRgREeiin e d&l@ﬁﬁork N lekthatwhilessaldhed @ikst. St at e
is not equal to zero and target access node 530 uses

said value as part of the corresponding field of the
b| | .

(')/b ﬁe Hoﬁ?&%%lirgbr gz\ﬁ}gn éé?é%ﬁﬁ?ﬁeﬁ%&u% dlg%of\;r eb%él@% one
bnmbguded in said stored state is equal to zero and

target access node 530 uses a locally configured hone
agent address value as part of the corresponding field
10f t@ﬁeH@ﬁbh%fhﬁnﬁqghéékﬁiﬁﬂf odiiepHiRgindlegzage 680. In
anot her enbodi ment of this |nvent|on t he home address

i ncl ingexporating ai @-@gletret@brsmétcetor galne whecdpuah besetAerindieateithat

de. 530 d f the
R R S Y e S
request nmessage 680. In an additional enbodi ment of
this jnvention the honme address included in said

I 12 or &be method of slaii Jd| Whereweseis deresgisiatien indisstg gaisdia on bit

AN O bW NN =

ﬂ?.o uses the zero value as part of the correspondi ng
eld of the Mobile IP registration request nmessage
680. [0080] Hone Agent 550 constructs and transmts

egl rat e se. Ness 710 at nt. 710e to
Ly anth RetPd gt SRRA R ShoramoLnerBeciRRig fia e
Target access node 530 receives registration response
message 710 at nt 710c and stores at |east part of
14he qu: methoded pﬁmd whereiresaid Bessgoidentiierdg e seqeneqnumber.
its menory. Said node 530constructs in nmenory and
transmts at point 720c reduced size |IP registration
15res s@agemétiddiod cpiradt wheeimeidweksabaidentifi@ds acomblmation of at
request to end node 530. In this exenplary enbodi ment
legst & [Ieench PuRPSIGRd adinesta@Buced size | P registration
response nessage 720 is inplenented according to

nmessage type 900 of Fig 7. In this enbodi nent of the
16.nv eithé owthotlioé clubs < agbeetesaid M EgisfrhMIdm@mg@fncmdss agmitial

900 j.n Fi 7 d fr h di Me
regirdaliny frdbofon s iyGee Fir s oot | 11 00 1o de:
850 RlcBZwATR r@@@trétibn"_rbﬂ)oﬁsé RbSafPOSAREIPre 3RE M Irf Bbksage,

in_response to, the hone address value included in
S%é%@@estrm@l foSPRTSh aHfssagg drtludss @ H@nméédreaiscqrmspomtmg foecsaid

WIYr% gsletgeﬁ‘r?l’ngfﬁlégﬁ)é?de @?tﬁag ?%é?tﬁa)él%:ﬁ 212 1Ca or Va?ue 1§ ggﬁg ﬁ%(g(gagg %10 initial

regidratisn.used as the upper limt for the vaIue of the
Lifetinme field 950 of nessage 900 in Fig 7, and the
Home Agent Address val ue included in said nessage 710
s u V. :
e A
dwb@eqmbldb theelgomc Aaldress whieh oalil imgtial registrativovinthieator value is set to
igﬁsggi g n._9 ltaexenp ary enbodi nent of this
BORPE T ﬁeunIéoru%étﬁ Y%e 1P registration message 670
i npl emented according to nessage 800 in Fig 6, the "I"
field 840 indicates a non-initial registration.
According to one enbodi nrent of the invention as
di scussed in Fig 6, in a non-initial registration.
message 800 the | ast access Rede identifier extension
880 is included in said message 800. According to this
invention said |ast access node identifier is set to
an |dent|f|er that |dent|f|es access. node 520. [0082]
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constructs in menory and transmits at point 720c

reduced size IP registration response nessage 720 to
w@e@nn44she network | ayer registration request POI/BRII06/039979

node 510. In the exenplary enbodi nent of this

i nvention, said reduced size IP registration response

Ss [ .

T o A R B e i S
inMedesag bfetiderdssdeiated Witk e H@fe dfddnsssage 900 in Fig 7

Is copied fromthe correspondi ng Message ldentifier

included in the Message ldentifier field 850 of
197eS SPREmEMAd b clking 19, WihkdbintsRidSIPYBSISRM RN 1éksage 1B61LAE a one bit

transmtted in response to and the Lifetinme val ue
daregistrption indicajer whige sabbreset 1@indicatesederegistrationupgpiest, and

i m f L [ ' [ f

ress e Sbigh e ol el il R sta Bt RP 2
acknvwledpemerit ediduoreand ddifegsie aahie hssoeiatgiewith adidiesAddress of
aﬁgten ions 970 and 980 of Fig 7 are not included in
saipWagless torpinak 0085] | n one exenpl ary enmbodi ment of

this invention, end node 510 comruni cates with target

access node 530 as shown in Fig 8, while end node 510
2(has Aovirgl¢se terpiined comprisingnk or network | ayer

connegrti on _est abéi s?eq_fvvi th.the sane.or di ffter ent to a target

acc S EHEURI0N HOMHR (A FAgpLHpe & cOnnechBRIRY. TFsqenitg a targe
bdse¥@tibh;on, end node 510 communi cates with target

‘access node 530 as shown in Fig 8, while end node 510

has afeceidgisno@He farspei Ay §iconpectipn Fepese meastrge frqm thertarget

i ld ' T ferent

bSO AL L RELER) Rt st A B85 vt ous

enboah eepistratmhanesdegecgenbmtioh etceiute far gerenpingrmaihiehet Protocol

sing one or nore., ules to performthe ste )
ey 0% SHL S et Bn REHES Do SPch e aobile TPv4
RédMBAoh WequisPnes4@8P! €, signal processing, nessage

generation and/or "transm ssion steps. Thus, in sone

enbodi nents various features of the present invention

are +0pl epent.ed .usi no es. Such dul.es m e.
2oy SRR B ARAR) Shiarel s PR SR s pupted
toGh ad@hhiesreraasditiied s@EshneMidtyreghiest iRsABO¥Eerdasel lidked

nmet hods or net hod steps can be inpl enented using

machi ne executabl e i nstructions, such as software,

i nclpgled;,d [ . a ' .slich as a nenory
226 evi ce, g%lgs.sﬁe%%é/lgl d?l%})ag%?:i o! ?lslﬁj,epg%ﬁﬁgtlgg control a

mac hinepryeingligding @rstored conirepidsrereqoesp nessagey thérstored connection

wi t hout additional, hardware,.to .i.npl enepnt all] or .
refit RHEL oo UG e i A KBRS A wirflgssgfgninal

or nore nodes. Accordingly, anong other things, the

present invention is directed to a machi ne-readabl e
23vedi Tha whelessdemynated elatm 22x 8otheabdrepiisieg:r uct i ons for

causj . [ . d. .0Ccesso nd associ at.ed . .

mar i 2 Dtfess S irue O BRaRls Of R REREE B eiygnion
medsayebimslidingda sané réastflon nhdde4pé] Numer ous addi ti onal

vari ations on the nethods and apparatus of the present

i nvehiesaceee [eptilerigentiying seidyaesspgsaasantP resistiriipa message;
andKilled in the art in view of the above description of

the invention. Such variations are to be considered

wi t hi messhge wlentpieer gendrhted ibyseidt wineless Torninad; the detalmanber of bits

in PR Rt EBisor e A ec e It BB { nogona

frequency division nmultiplexing (OFDM), or various

ot her types of comunications techni ques which may be
used to provide wirel ess comrunications |inks between
access nodes and nobil e nodes. In sonme enbodi nents the
access nodes are inplenmented;as base stations which
establ i sh comruni cations |inks with nobile nodes using
OFDM and/ or CDMA, hi various enbodi ments the nobile
nodes are inplenmented as notebook conputers, persona
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6. The nethod of claim5, wherein the generated IP

regi stration nessage al so does not include a Hone
w@daressss9 7. The nethod of claim6, wherein theCT/US2006/039979

generated | P registration nessage al so does not

include a Lifetime value. 8. The nmethod of claim7,

er‘ 0 - . o .

2 oes hOpRRpRARAl B F AR SR RRAT0 fog §iBn message
dedsaiotint]udstadi@ne Agentdddesssr at i ng i ncl udes:

incorporating an initial registration indicator val ue

used to indicate whether said IP registration nessage
2.5 amWhé Hideledd tefraBiabsf A4irOIY, FERSaAS thd RhetddaP\WosiKirdiRY. Hhessage

or a subsequent registration for a network | ayer that
algdogsgioh cludeadiere Aiddiess.10. The net hod of claim 9,

wherein said initial registration indicator value is a

one bit flag. 11. The nmethod of claim4, wherein said
2@enelh¢ wmglebmtehnﬂlal_sofhdlajnm58 oviRtdin gle%eﬁgmteag'l) Ség’hiﬁtdti@ﬁ_néessage

i ndi cat ot ue whic an be set to indicate that sa
alp 9§d}o§fm§{a4e&ﬁ;l¥£%@§1q.s a request to de-register

said wireless termnal. 12. The nethod of claim 11,

wherein said de-registration indicator value is a one
2bit Thawyireless tehimahefidlaioh 26, vdleadinrthe, genbratedilR registchtion

identifier.is~a ti tanp. 14. The net hod of

g Sgige?h%%o \Bﬁ%rrl%ﬁ lﬂcelg%ef %Cﬁ'éeé%tg%%d%Fﬁent ifier is a sequence

nunber. 15. The nethod of claim4, wherein said

message identifier is a conbination of at |east a
28 e queht BiRlespiermingofelaimmgs, stherain said [P mgistigtiom pigswe

I ' Al i LOF i ncl udes

R e S S S RC A Lt S

f ur t dremitcad megistsiting indietei waluegisad td Rdica wlietldr isaid IP registration

response .nessage, to said | P.registrati on nessage, said
R R GG R Lot SR R
 reRHRRGB0R AeRARR MeP that Wa$ altshlibhéELLRS t €rm nal when

said initial registration indicator value is set to

indicate an initial registration. 17. The nethod of

| ai ; I i d . ived.l P.regj.stration . ..
2% o p b s RSB AaR R St W i B D o ticator
valiieein asmie it fivigt | al regi stration indicator value is set
to indicate a subsequent registration.18. The nethod
of claim 17, wherein the received IP registration
ESPRARS SRR .a lifetinme associated with
3({'he %ﬁﬁgﬂﬁggress}cgékﬂgﬁg'nethod of claim 17, wherein
sai da mPmogghatingstored theswagelH registraiden mewsage, baitl IP registration

deregi strati.on jndicator [ch can .set to..indjcate
mShEPaE el Bhaht  GB SF AL 0hE EeRiSa i aneits
intl@@ingt r ati on response nmessage i ncludes an
acknow edgenent indicator and a lifetine val ue
associ at edimgpsage ppideatifiatidesislyote sid messhgedsawdP registration
terni,pal...a0qg A Wireless termnal conprising: a
transm a8 én nodul e for transm tting a connection
request nesssgee idenidfidrarigeti wasgenesited bp R wirtldse GRmtRil.
nodul e for receivi-ng arconnection response nessage
fromthe target base station in response to said
31CONNE W RBlELBMERA JTRESAGD, WABRiPfhe sl FB I%Efl'sé%ﬁ&ﬂnessage
message generation nodul e for generating an-Inter net
dopeg petdpolud¢ p Blonreetyget rddressn nessage, said | P
regi strati on nessage being snmaller than a Mbile |Pv4d
Regi stration Request nessage. 21. The wirel ess
termnal of claim 20, wherein said transm ssion nodul e
is coupled to an antenna for transmtting said
connection request nessage over an air link. 22. The
wireless termnal of claim2 1, further conprising:
menory including a stored coggiecti on request nessage,
the stored connection request nessage including a
termnal identifier which identifies said wireless
termnal. 23. The wireless termnal of claim 22,
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28. The wireless termnal of claim23, wherein said IP
regi strati on nessage generation nodule includes in the

w@esanased | P registration message: an initi al PCT/US2006/039979
regi stration indicator value used to indicate whether
said | P registration nessage is an initial

37.€91 Phd RibREs ARARA0ET cflélfnf A, WL el S?(M‘E& Ipfegﬁhration message
subsequent registration for a network [ayer "t hat was

ales d@sinios hethdearflomme Add®ss. The wirel ess terninal of
claim 28, wherein said initial registration indicator
value is a one bit flag. 30. A wreless term nal

33.0NPThS WitBlesStefRIRAT f 1M 319 wheRi® thelsREE ANre@btrhffon message
regi stration nessage, said |P registration nessage

alsmeoasdiohinclusles lifesimeavalus and abfo dpge npi ingluded Gam:bﬁ!addxgs&
a plurality of elenents including: a nessage type
identifier identifying said nessage as an I P

34.eQi 'She wircless wRaHADES clanB (g whessmged sesd [Pfregistrattvinahiessage:

was generated by a wireless termnal. 31, The wrel ess
{ or nRENeH 0 ] Reeigratigh SndleaiorRetsed Myingisate whether said TP

rep L Al A AR KRGS medRLU R ane R 1REREe |
subseustioegitrhfion fogiasevark tayenthst wgeesttdishetbaslierot
i nclude a Honme Address. 33. The wireless term nal of
claim 32, wherein the stored IP registration nessage
35 SOTEHORSeREY tekmflalefclAn 34, fhedin YAH UatiANegiskfRdndAESsator
not include a Care-of Address. 34. The wirel ess
valeg isiarpe bifflag. aj m 30, wherein said stored IP
regi stration nessage: includes an initial registration
i ndi cator val ue used to indicate whether said IP
36.e0i ‘The wircless wRakabel dlanmed0, whetdimbaid e@ral IPatgiotation message
ss.age for a network layer or a subsequent
8FdeS'on for a network |ayer that was established
ear | j g€ regitratiblEndiAi&! RhR WRERLARbe & t¢indidle3fat said TP
wherein said initral registration indicator value is a
registraidrt me$sage is3oreqiasetoderreistss said witatess tafimdlai m 30,
wherein said stored | P registration nmessage further
i ncludes: a de-registration indicator value which can
3he SEhe witeleBsticgaingl dMadinSH, vhefdit S0 dbhrédistRifioNBSEaIEr value is
IS a request to de-register said wireless termnal.
age bitfag.wirel ess termnal of claim 36, wherein said
de-regi stration indicator value is a one bit flag. 38.
The wirel ess term nal of claim 30, wherein said
38ressElgewirdlend fetmmal ofscla@int 30yevistampaid 3ssaph édentifiet 8 atime
term nal of claim 30, wherein said nessage identifier
st@Pone of i) a sequence nunber and ii) a conbination
of at |east a sequence nunber and a tinme stanp. 40.
The wireless termnal of claim39, wherein said stored
39.P r'Elg wireless wrmingbefagdainy 30, wherein paifl owbesagamdentifies ialone of i) a

regi stration indicator vallfe .
sequiehce number and ii) a combination of at least a sequence number and a time stamp.

40.  The wireless terminal of claim 39, wherein said stored IP registration message

further includes an initial registration indicator value.
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