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WO 2007/044860PCT/US2006/039963 DIABETES-ASSOCIATED
MARKERS AND METHODS OF USE THEREOF 5INCORPORATION BY

woBERENFE  This application claims priority from U.S. B @%9}339%3

Application Serial No. 60/725,462, filed on October 11, 2005.  Each of
the applications and patents cited in this text, as well as each document or
reference cited in each of the applications and patents (including during
the prosecution of 10each issued patent; "application cited documents"),
and each of the U S and foreign appllcatlons or patents correspondlng to

each of the documents cited or r&‘&fﬁmﬁmiﬁ each of the appllcatlon cited
documents, are hereby expressly incorporated herein by reference. More
generally, documents or references are cited in this text, either in a
Reference List before the 15claims, or in the text itself; and, each of these
documents or referen%g?% ,g W g@well as each
documiiiit apleteiendeoreddrite ﬁolmmj‘ therherdinatitegirefére Scas No.
@@ﬁ%@g %[@ég}p@&g%gmrp@g@oemﬁcatlons instructions, etc.), is hereby

expressly incorporated herein by reference. Documents jncorporated by
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text may be empioye Tac
are ot severs, not recognized, or may%e Absent. Consequently,
hyperglycemla sufficient to cause pathological and functional changes
may be present for a longspepQseasionNaYy ERTQGen years, before a
diagnogsjs is made, usuaII%/ the de tlotgeof h| Ievelstckgllucoee in
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RNRlicAtoRSAUEASHRINARMRYID RelpRtiakblindness, nephropathy
that may lead to renal failure, neuropathy, microvascular changes, and
autonomic dysfunction. People with Diabetes are also at increased risk of
cardiovascular, peripiexafiEB R ANE THIe BNWESTHAN disease
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insulin uptake” The abnormalities of carbohydrate, fat and protéin
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destruction of the beta cells of the pancreas. The rate of destruction is
variable, and the rapidly progressive fofrm is commonly observed in
children, but may also occur in adults. 20 The slowly progressive form of
Type | Diabetes generally occurs in adults and is sometimes referred to as
latent autoimmune Diabetes in adults (LADA). Some patients, particularly
children and adolescents, may exhibit ketoacidosis as the first

manifestation of the disease. Others have modest fasting hyperglycemia
that fcan ranidlvy chande to cevvere hvnernalhvveemia and/or ketoacidocic in
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25adults, may retain residual beta cell function sufficient to prevent
ketoacidosis for many years. Individuals with this form of Type 1 Diabetes
ten-hecome dependent on insulin for survival and are at ris
W‘Igitoa7(;:gidos?s1 Patients with Type | Diabetes exhibit little or nogl%fs
secretion as manifested by low or undetectable levels of plasma
C-peptide. However, there are some forms of Type 1 Diabetes which have
no known etiology, and some of these 30 patients have permanent
insulinopenia and are prone to ketoacidosis, but have no evidence of
angtommmuizith. THesesypajiontsaaredatemetita asodiynd, bidiapathibsédtype
Ehlahelan) e st A AR AL UARSISA AN I AGIHES A Dby be
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active drugs availablé that act on one or more of these mechanisms. With

Il bR RS HRS TRed RS rr g Cab e Teeid Ly Shemer ivsey He By Rsoryrgmia
lewdis Kout:thissis nshialyeterapal afcibfitbrtinte; agdditi il seeangatieilarty
drqgs ars often {&%ﬂgﬁgeadcg 'ﬁ{aéégnta&és?e% 1aE s @wg}&y

e
time, even these multi-drug 25approaches all, a]t%%?& point insuli
ireaet oA Al S s fom@@’é" VBBl ks ics @B PR R aPe (aredsms parérsulin for
Ramévdlype 2Dishaies, iendaidiesearoutBhrmiien Li@mé@a&mﬁhﬁue or 10
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who 0 not ex |tt lassic symptoms o S res
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Unitee &%@ﬁnﬂ@t@ﬂhﬂ&&ﬂﬂﬂ@ﬁaﬂﬁ@% @m% Q&AL FieRIivanvisto @bidence of
dev@gg Tyﬂe ag ?tes T e br, ly referred.t .1, in the literature
AL eticS® REHSPE Efaﬁe icor élssggﬁ £ WHPPHCDiabetes
represéaiirs AAYiabeieson thy popktioaviithneo§ Fiabetesishdtrarhthetbriowiby
ReRLIBHAT IQUERRVESS IO IBsIIUPR2RIADAIES: 18 WEh may be the predominant
2007/044860PCT/US2006/039963 a given period of time. The risk of
developing Type 2 Diabetes increases #ith age, obesity, and lack of
physical activity. It occurs more frequently in women with prior gestational
Diabetes, and in individuals with hypertension and/or dyslipidemia. Its
frequency varies in different ethnic subgroups. Type 2 Diabetes is often
associated with strong familial, likely 5genetic, predisposition, however the

genetics of this form of Diabetes are complex and not clearly defined.
Prea-diabhetice nftan have factina aliicoce lavele hetwween naormal and franlk
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10individual is on the path toward Diabetes; it requires the use of a 2-hour
oral glucose tolerance test for its detection. However, it has been shown
Wt@%dm%%%d glucose tolerance is by itself entirely asymptow;%ﬁggs 1039963
unassociated with any functional disability. Indeed, insulin secretion Is
typically greater in response to a mixed meal than in response to a pure
glucose load; as a result, most persons with impaired glucose tolerance
are rarely, if ever, 15hyperglycemic in their daily lives, except when they
undergo diagnostic glucose tolerance tests. Thus, the importance of
ifepeire Bofluoeseudip iapsarasidesrexsitdiehyrin dsDailisth identify
RRASRRRE! INERRRALISAL IS URERRELBIGHE] 3l t02) ol IR e
conducted by Stem and others, the sensitivity and false-positive rates of e
iR argiti o mistadlisadiers srfuinre’d dstigiontoamy plien
Diaboghest Was 5018%6, dind:lid@Adnsaspoctivell 2euIRPEeSeinG AateaType 2
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i e risk factors., This clustering has been termed "Syndrome X," or
b e ARt e T e S S
precipathete nranel. Albve insalih sowiponenfiof técivstericoniByisnt to
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g‘gggérslea}l on tgexng?%%mi% gnucp more significant. This 4 means that the
management Of persons wfi"il%ygg?ﬂﬁfi‘@ AR EtHR AL O
Metqb%g%mgﬁ@immmbqﬂmmamymw@gipcb@kuﬁmsé@mm iyical
AT Glhge: SaeaistiIedMelion ool AtelavasERL iSRS i hat are
E%ggar% é:urtliihﬁrmorle, such risk factors are non-specific for Diabetes or
Pre-Diabetes Aha are HoEif tHaruBtia SEiRge vyt B
Biibetessnstivfaibteticastatally activ¢ dtvgsid filbtilethaoset be aeteckibal @fhese
iﬁ&ﬁﬁ%@k.ﬂ%ﬁﬁﬁ%ﬁ%@%&%%&%ﬁﬁmﬂﬁ&% '1@%%%%%% ' gnear—
conv?li'gneg t%arﬁrlovascular disease and events. Diabetes itself is one of

QB T &g R CXR S TR RS rs Yo s A ddision sesrshatier, dimes pydipfien
fewtiviedddmmed the coromany-hparchiseiseejuiimateaitbndsealfuindioating
RpeRIRE hAnAReIient IRAmERLIRCLANAllgHovascular event, in a

similar_range with stable angina and just below the most significant

indepé%"&aﬂ% FaRipRdteTaledn dhe AiethoigiseshpeoR @preigisies, and of these, about

arditiondsculdmevethty Haeeshmiisia UTIBEOa0 A IBHOYa S6UIAb HiBRISAYE the
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documented that pre-Diabetes can be present for ten or more yeérs B
SR idetbrioncof glycemic disorders like Diabetes. Treatment of

pre-diahetids slithdguas sugh aﬁi@w@@s,agdﬂ@f@mmmq%&%?b%@m at
igli n _postpone ar.prevent Diabetes; yet few pre-diabetjcs are
R L A 0 S o SHRBI Ry
e SPEdERetisdetdpipdidhetisCaral ubjedEiphhabateon elevelopany person or
fofahaieswiugtarieilemMains SRR G dpulbeaTti MRIRed $.of AR HYiNGes in
and diagnosing these individuals who are not yet diabetics, but who are at
significant risk of developing Diabetes3SUMMARY In a first aspect,
there is provided a method of identifying a subject at risk for developing
Diabetes or a pre-diabetic condition by analyzing Diabetes risk factors,
wherein at least one of said Diabetes risk factors is selected from group
consisting of total cholesterol, LDL, FIDU insulin, CRP, c-peptide levels

and HbAie, the improvement comprising: a. further measuring the level of
an affectivive amoirint of one or more DRRIQRKNAARKERSR calectad from the
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The sample as defined by the present disclosure can be serum, blood
plasma, blood cells, endothelial cells, tissue biopsies, ascites fluid, bone

“[qu(%&égggrstitial fluid, sputum, or urine. In one embodiment of the

: : PCT/US2006/039963
present disclosure, the level of expression of five or more CLUS 20067

DBRISKMARKERS is measured, but can also encompass measurement

of ten or more, twenty-five or more, or fifty or more DBRISKMARKERS.

Also disclosed is a method with a predetermined level of predictability for
diagnosing or identifying a subject having Diabetes Mellitus or a
prerdinbeticieomnaitiontis pvied:16pMPTHiee MRBsL R Hc:laveh BfABbesity,
R 1, B 0 A o s
DBiResk s RdERG By ih ypesimsienfrod oty dutifentizaky Gompmsbingries in
thigrieyelafibeusfioative BRON D oS ONR O h RIS O b AN BFEXal, likely
DBRISKMARKEhFS)g oa refet ence ,alug. In on;Pe bodiment, tp

ISKN . e
rETerende VARIS 1S B naex VAl s Yetds dRER YaiePeish At ppiex and not
démrdisfnad.one or more risk prediction algorithms or computed indices

for the Rianeles:0bRE IRDANGERMIIQNevels IRAAISEIARA LS B MER:C
villth a Qgede.ter ined level g}i@re ictability for assessing a risk of impaired
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embodiment, the subject has not been previously diagnosed as havin
BT R AT E T e PRTE BTG AP RAESD dHTasR ekt fEctarsty: if over,
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identifying a subject having impaired glucose tolerance Is provi
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comparing the level of the effective amount of the ‘one or more (pre ergbly
RS HERET SRRl MbaRerRer Gy g Eherarisec PH seTéAteand a p-
value darzhe Bndndex itabset, reliafiliernativalynihaicaterercevaluesaibance

st@yse&ﬁ&mmﬂomr %%?ég?ss
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Riahetes Meliip efduRie8iRbOEERROIHIE HRiSY RieSto CRAMBIHSING others

ing the level of an effective, amount qgf.one or more, preferably two
A e R e T
[ B8 Brera Ao an corgmripd avilfspessanipies fridng chioveuifjedtiastmdiesclinical
eeriacsat timaidatestingtbe i velel 21 RHesUVE AMRIMOLOLROGIRE MOKSK of
@ﬂ%‘;;%r ?J¥BE¥O or more DBRISKMARKERS in a second sample from the
subject'at a Second period of time; and comparing the level of the effective
amourfP6tnaeusenoYith srpdordeiocosa e BB RISKMARKE RS datleatoche or
i GHepE (R d0rkhR ARRCHB! ABIBr R BPHRIoAT (iR LRIGEANESAAME termed

In.one embodi t, the subject has previously been diagnosed or

SR 6§‘3 s%rff}%f@@ﬂ%?méfﬁﬁ’g@eﬁs%ﬁﬁfﬁ%ﬁﬁeﬂ féthaRdigative of a pre-
cinbditionatén Ahotherdmbodimrentf the dultie chhay previass yleerdedieshd
fanbe RidheteaMalliiysarihe @695%9@&1&%‘9&9{?& BB LANO S fcant. This
embodiment, the subject has not been previously diagnosed or identifie

as suffering from the Diabetes Mellitus %r the pre-diabetic condition. In

other embodiments, the subject is asymptomatic for the Diabetes Mellitus

or the pre-diabetic condition. In the context as disclosed herein, the

first sample can be taken from the subject prior to being treated for the
Diabetes Mellitus or the pre-diabetic condition. The second sample can

taken from the subject after being treated for the Diabetes Mellitus or the
nra-Adiabhetic condition The refarence vvaliie can he derivved from one or




Also disclosed is a DBRISKMARKER panel comprising one or more

DBRISKMARKERS that are indicative of a physiological and/or

biochemical pathway associated with Diabetes Mellitus or a pre-diabetic

condition is provided. In one embodiment, the physiological and

biochemical pathways comprise autoiminune re ulatlon inflammation and
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KER panel comprising one or more
dDBRISKVIERRERS that are specific to a pre-diabetic condition. A

DBR1SKMARKER panel comprising one or more DBRISKMARKERS
selected from mathematical classjfiggtigRigorithms and factor analysis

approach is provided, utlllzln ant past ort of ects, or

e g et T PO S s s o
deactigitar, asmms{xmmﬁﬁbpmeqc@ﬁ@mobmw@ygk@ae%ahﬁmow factors,
\ﬂﬂg{Rﬁlrgal? E%%? %%%R%Eﬁﬁa%@i@&?m Fmﬂir@ iswanetaf M@%l%&@l&)&ﬁﬂmstmo of total
comprisin in 0, n
@ﬁflﬁrﬁy ‘g@gwﬁ ctor dl%gkgfo%ep n: g%i)Lgkgeg%D Rerggglln t(le T mveme '
qvnam)smatauo’iyetbﬂda@@awwmﬁ%) InsdicleABIFHN eﬁh%ﬁma”éﬁz?}m%’c or more
paatidylcipeptidasei&rell (RGE)heqmplementstompd ettt (RBgyeraptoglobin
DlpPd AraupHGA) DA PaIReHIS (R Selentinet(GadaieliRle T, Maris
esion mo (SELE) colony stimulatin factorl macro r]a}]q 2 tidase A)-

b coteny Sulating ecio, 1 (TecioRoHe v
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Pro uct- speC|f|c Rece P |d RP4),
%\W‘tﬁ@ﬁ‘ SENHRERRS) %gﬁ\gl:[ tlo e%ﬁgéqi {?\ |§C?rr%§1 aati;iég?\
classification algorithms using one or more of these DBRISKMARKERS.

A method for treating one or more subjects at risk for developing Diabetes
Mellitus or a pre-diabetic condition is also contemplated as disclosed
herein, comprising detecting the presence of increased levels of at least
one, preferably two different DBRISKMARKERS present in a sample from
the one or more subjects; and treating the one or more subjects with one
or more Diabetes-modulating drugs until altered levels of the at least one,
preferably two different DBRISKMARKERS return to a baseline value
measured in one or more subjects at low risk for developing the Diabetes

Mellitus or the pre-diabetic condition, or a baseline value measured in one
nr more <ithiecte wwhn chow imnrovvemente in Diahetac riclk Mmarkare ac a



15Figure 3D shows the mitogen-activated protein kinase (MAPK)
signaling pathway. Figure 3E shows the insulin signaling pathway. Figure
3F shows the Type Il Diabetes Mellitus pathway. Figure 3G depicts the
apoptosis signaling pathway. Figure 3H depicts the complement and
coag ulatl%yn cascades ure 3 e icts the, Jak- (;I'AT slgsnallngb lute or
ProgutRgs IS R eR s 4 é%% 8f%Iﬁln§1aflop0|e icceftlifeage.
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hist ncaYVc 25F|gure 3N depicts the focal adhesion signaling pathway.
‘Siows the Type | Diabetes Mellitus pathway. Figure 3P is the
pan"éhéaﬁ@w@scéigﬁﬁm@aéaﬁthWalgﬂrF@mé%@fiﬂ?@ﬁwStﬁl*?é ffreR biological
maXGRANNG: @.@ﬁﬁ%}hsﬁ@ul’& Siishopsviherpiaint3 signatiigpathiwalyer analytes,
as WQF'QW St gﬁss 83)%92”‘ SIABRAING RAhwa: Figure AL ShAWGdRE:s with an
ler cellme

natura ted cytotOX|C|ty pathway, Figure 3U shows the
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theSyt@skaiatan. Figure 3CC depicts interactions relating to glloma Figure
3DD, de |§ts Jic Fbna(]ie c:;nd nicotinamide. ”]8% qh%@ﬁf jgure (ﬁgsovgg pre-

the S|gna ng"pat way 0 erens | unctlons F| ure 3FF is a schematic
dxa&ﬁmﬁgdsﬁer@.&mmag %ﬁ%@&@@%@h&ﬁ%ﬁ%ﬂﬁgﬁmé iRspiggperiencing
sucintiraetions yalatinig:te amijeonprocessingsand ipeeséntatieuisRigure Saldik or
p]_eghows interactions relating to long-term potentiation. Figure 3H shows the
" GnRH signaling pathway. Figure 3JJ shows the interactions relating to
colorectal cancer. 15Figure 3ICK shows the interactions at cell junctions.
Figure 311 is a schematic showing the pathways involved in
neurodegenerative disorders. Figure 3MM depicts the cell cycle signaling
pathway. Figure 3NN shows ECM-receptor interactions. 20Figure 300
shows the interactions involved in circadian rhythms.



Figure 3PP is a schematic showing the interactions involved in long-term
depression. Figure 3QQ depicts the interactions relating to Huntington's
Disease. Figure 3RR shows the signaling pathways involved in
Helicobacter. pylori infection. Figures 4A - 4F are listings of ICEGG
pathways with only one or two 25 DBRISKMARKERS each within them.
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Statistics in icating the three relative highest perfooning in
DBRISKMARKERS markers when e ployed on samples in the described
example and non-diabetic patient cohort. Figure 17 is a standard curve
demonstrating a typical result from the methods of the 5present invention.
Once a working standard curve is demonstrated, the assay is typically
applied to 24 serum samples to detelmine the normal distribution of the
target analyte across clinical samples.  Figure 18 depicts a graph

exemplifying single molecule detection data across 92 samples for 25
biomarkers. 10



DETAILED DESCRIPTION OF THE INVENTION The present

invention relates to the identification of biomarkers associated with

subjects having Diabetes or a pre-diabetic condition, or who are

pre-disposed to developing Diabetes or a pre-diabetic condition.

Accordingly, the present invention features methods fo d‘SIdentl dentificd
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the présent invention encompasses
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as a likelihood ratio between 20differing biornarker and index scores,
including those coming from the invention. Unless otherwise noted, and
without limitation, when a categorical positive diagnosis of Pre-Diabetes is
stated here, it is defined experimentally by the group of patients with an
expected conversion rate to Type 2 Diabetes of two percent (2%) per
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having a "pre-diabetic condition” encompasses any expected annual rate
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"Impaired glucose tolerance" (IGT) is defined as having a blood glucose

level that is higher than normal, but not high enough to be classified as

Diabetes Mellitus. A subject with 30 IGT will have two-hour glucose levels

of 140 to 199 rng/dL (7.8 to 11.0 mmol) on the 75-g oral glucose tolerance

test. These glucose levels are above normal but below the level that is
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1 and are collectively referred to herein as, inter cilia, "Diabetes
risk-associated proteins”, "DBRISKMARKER 5 polypeptides”, or
"DBRISKMARI0ER proteins”. The corgesponding nucleic acids encoding

the polypeptides are referred to as "Diabetes risk-associated nucleic

acids", "Diabetes risk-associated genes”, "DBRIS1ICMARKER nucleic

acids”, or "DBRIS1CMARICER genes". Unless indicated otherwise,
"DBRISKMARXER", "Diabetes risk-associated proteins”, "Diabetes
risk-associated nucleic acids" are meant to refer to any of the sequences
disclosed 10 herein. The corresponding metabolites of the
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well as any of the aforementioned conventional risk marker metabolites
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mammal can be a human, non-human primate, mouse, rat, dog, cat,

horse, or cow, but are not limited to these examples. Mammals other than

humans can be advantageously used as subjects that represent animal

models of Diabetes Mellitus or pre-Diabetes conditions. A subject can be
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WO 2007/044860PCT/US2006/039963 In the categorical scenario, the
methods of the present invention can be used to discriminate between
Normal and Pre-Diabetes subject cohorts. In this categorical use of the
invention, the terms "high degree of diagnostic accuracy" and "very high
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sensitivity and increase the specificity. Therefore, in assessing the
accuracy and usefulness of a proposed medical test, assay, or method for
assessing a subject's condition, one shauld always take both sensitivity
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and specificity may vary significantly over the range of cut points. 10There
is, however, an indicator that allows representation of the sensitivity and
specificity of a test, assay, or method over the entire range of test (or
assay) cut points with just a single value. That indicator is derived from a
Receiver Operating Characteristics ("ROC") curve for the test, assay, or
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20(e.g., 100%), against a value equal to one minus specificity on the

X-axis, on a scale of zero to one (e.g., 100%). In other words, it is a plot of
the true positive rate against the false positive rate for that test, assay, or
method. To construct the ROC curve for the test, assay, or method in
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15 invention allows for one of skill in the art to use the

DBRISKIVIARKERS to diagnose or identify subjects with a

pre-determined level of predictability.  Altemative methods of

determining diagnostic accuracy must be used with continuous

measurements of risk, which are commonly used when a disease
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20 before going to bed. A subject suffering from or at risk of developing

Diabetes or a pre-diabetic condition may also be suffering from or at risk

of developing arteriovascular disease, hypertension or obesity. Type 2

Diabetes in particular and arteriovascular disease have many risk factors
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(Ad%lﬁélélf‘@ﬁOQ&%H@?E%%H&EE%QJE%@%%B% ?K@%ﬁ@f%ﬁlﬁc@ﬁ%@? hﬁeptidy

arteriovascular disease, hypertension or gbesity are identified b
PEPRABY I in the Hr @b FE3SHH e BIABeAky Nepiimiahldrighoged fbyevel of the
onemeaswringfaBiing ibBH GRit osetteveismpleinstimeiN ahmalledaivglucdsetes an

mcr@é%@ I3 ﬁ%&%%ﬁ?ﬂé%%bg@sl\i%mﬁlé%%‘d'&é%%&@é%gnmwmh t?{@%‘db ] ect.

rtenS| no press re consi ntI at OI' ab
TR P R P e R s e B g ot B e Baberes
or mpestishetchetaditral lovernlFoneXdishsies LDk dholustars! atrovet BTmsure
protatak @aqhagtew@h@aw@#&@siﬁdnﬁﬁ@@ﬁyﬁ@m heightgngdfiskidt amount of two

1 di d 30 WO
o R R S Sa e R R il SUiBisine of sptin L)
Hapigglohith 5T o dsspmmile ﬁﬁ@\éﬁ%r@&tezgh*ﬁﬁeaﬂﬁ%fﬁw ?okﬂfsﬁFBPS) Resistin
(RENIMernativety, Waistl cipeprickere ice((éstiniate sAfmgidistisbutiortywaisirgo-fipyme
(e (GimRIES. A distipytion il bidkams (hmeaspd dhseypiatue

sites, estlmates fatdls ribution), or bioimpedance (based on principle that
S rﬁagg%r%déél&)rréﬁméué?%ﬂl@fa‘@msé (LB2FAPPRASS impblles?
vasculre at)d @btinbes Wifayis rieasive d- Thaiparmrieier pdormonmelgted (CRP),

Tu@werm@hﬁf?@%%'%em@eﬁgya@ ﬁﬁrﬁq’ﬁo\@@eha}eaew@lqgt\zmm@ SRAGE
0 verwel V
(AA\I I]\?ﬁ? G? GOS ? iglrlac gl%zig UCt“ agl?ltc aevc\zle S?FCL %&enéﬁ%@%’ﬁ“éy]

pepﬁéfﬁweﬁ dPB%@ cﬁﬂdr@ﬁmm@& @ﬁalwaiér todiifieatibsisraieosnthadevanefthe
twd) SO ribwoDBRISBhes® itBRddiaiharacharactaszes as hadnga 10 Bideofan
mci’gstgd ?f%\%o%?é?glt% t%&&ﬂ& S%Qéﬁ;ﬁﬂo&ea %rﬂ"gée %eégm}lft%nh% %bet sabject

aving a rcentage > 30% for women an or me

havirg! sswgﬁ%w&éﬁﬁﬁ@?@ﬁc@ SepnisH @ .%ﬁ&ﬁ?&%wﬂé@w (agtye the
sangones)ifer wamemdiidividsalswdthsenerd ordinaryididbesitiicare to which this
dis&ré@u?cctﬁé%ﬁsas ﬁ@t‘&%\%ﬁ BMKGl 3 Bacavae elihg infeuglaligffhiB those

n Diabetes and arteriovascular disease, som all of the
SHGTLS BRI NA AR AN qotéﬁ%‘f@ﬁ*}a@%@ﬂlﬁaﬁ&%lﬁﬁbﬁhods
anqom@@ﬁalmﬁemﬁmcmw dwérlap c¥lbedicopaspettbly dpipmeiikess pftents, and
otherlerRyasculandisease, @Mﬂngﬁe@m@gsge uaefpbinithe Wa%f@@ﬁc@f fRetheir
entIISF}/Of arterlov cuI chl case. . | emﬂ%a% |ct|on fo Di b{etes Mellj

&Sﬁt‘ 1C prascen On,.1 8 l'k]’[fDnS WuIIESCOH’EFOI
etic con A can also encompass Fis pre fction agorithm

In a@fhtémﬂaﬁtéw%%bﬂﬁéﬂé%s@% asEnBsindatereadibrests apsOigative only
and2@isiofontdevelapingiidiabetes or a pre-diabetic condition with reference to
a h'%ﬂ{é?a%eﬁﬂﬂé’{taﬁﬁ%@%ﬁ%ﬁé@@#‘{h‘ést{‘&l%%ﬁpeRkﬁﬁ'%fé ER PRhemaicaly are

algorithms and computed indices has increasingly been incorporated into
Cncama@fﬁ?ésbf’oﬁha.%%@ﬂ& fetileg drrpRigmTEt C %\@%ncompass indices

obtained from and validated with, inter cilia, multi-stage, stratified samples
from a represealire pARtatione ORI WBRlDEAT gnExepiiQpa Diabetes risk
factors 25are incorporated into predictive models. A notable example of
such algorithms include the Framingham Heart Study (Cannel, W.B., et al,
(1976) Am. J. Cardiol, 38: 46-51) anémodifications of the Framingham
Study, such as the National Cholesterol Education Program Expert Panel
on Detection, Evaluation, and Treatment of High Blood Cholesterol in
Adults (Adult Treatment Panel IH), also know as NCEP/ATP HI, which
incorporates a patient's age, 30total cholesterol concentration, HDL
cholesterol concentration, smoking status, and systolic blood pressure to
estimate a person's 10-year risk of developing arteriovascular disease,
which is commonly found in subjects suffering from or at risk for
developing Diabetes WO 2007/044860PCT/US2006/039963 Mellitus, or a

pre-diabetic condition. The same Framingham algorithm has been found
1N he modecthhy nredictivie nf the riclkk for develonina Diaheatace Meallitiie Ar A
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Archimedes is a mathematical model of Diabetes that simulates the
disease state person-by-person, object-by-object and comprises biological
wiiailsdhatare continuous in reality, such as the pertinent °£%§FH§¥<§§859§9 -

more than 50 continuously interacting biological variables, and the major
symptoms, tests, treatments, and outcomes commonly associated 15with
Diabetes.  Archimedes includes many diseases simultaneously and
interactively in a single integrated physiology, enabling it to address
features such as co-morbidities, syndromes, treatments and other multiple
effectsThiikrehigReeietDeetijnchider-Pigbeie s paddisonplieationsd o
_ 3 2w (i congestive heart failure, and asthma. .
Eﬁgﬁ LB sepioion

FAnARTTBPARHRS Elsctrube danetiodbatinday rafreneraderbisinprises the
;':mato rifjgofedl Suibjfe (ks wwmm%gm@nlrﬂmf@m A% bRASISca1
j intesti racts, fat, muscles, ki S, eye
L e P Raran Rem b oy e
{Rigbsies i Biabake determine the course of the disease and representing

real p_hp}@'mamb&ﬁ&xmﬁfmdﬁ_cﬁpifhig&ﬂé%’i&@f@&mﬂégﬂiﬁﬁ%lt&gsgBé‘%ﬁ*se in

a viara enomena, Q. conce tua pnenomena
By N R el ot
6

the "progression” of disease
Serisstrdsaiadieigiacosdmbtabulisméinbemddestsyred to normal,

diagnosigs:syIPIIRAR, he ghbpitcamas.of g m@ﬁﬁ%w%ighﬁghﬁng three

treatm , degths from Diabetes and its complications,
géglt%rge#om oérgfr causes, care %f(g%)é"g‘égg?hgﬁa‘medical system
resourEE8IEHH dpBtigpicabesividatiohottplemioeeatiithere are thousands of

" simulateghshiegiscaashuiih iU ANAIBRARA physiology, who

will gehsirrl!u!gaéecgla di%e se% can(ggek _car?_ at simulated health care
facilitie;,guwﬁl be Sean by ATRUTEIEHY S e B8 bnnel in simulated
facilitidggwi I 3Btsbives theimittatocitistsed pehiesakinant QAR Wilkiativg pathway.

simulated RUERMRS ASNE $BRA0FFRRQRCT/US2006/039963 in reality,
each aof.the %i%%ategl}%%lienﬁ is different, with different characteristics,

physiologies; beha titeaps e el 2AEAYs, all designed to

match Xienin a6y idbpaity théatioptessedgniting alitywane model is built by

develonmpos Al oA ARl Q6 enaRRghdesgyRtion of 5 the
a

pertinent bio and pathology - the variables and relationships - as best
they a%g%‘%g%%@}{%& \tlﬁ?ﬁa&fiﬁ?gé%rl’ﬁ fHRRa R Sidies are then identified
that péfigire ¥ the warablesand tilatonshipstianeitypisadly comprise basic
researghy, QPIEARIQIOGICBL Q@Q@m@b%@ that experts in the field

identify as the foundations of their own undérstanding of the disease. That
informé’[?ﬁ)‘ﬁe |§‘Lf§é]?f tridiEs At snaireRRIaNsks that relate the
variabléguEd B aeviblopmiintebanyiparticiamseyation in the

anﬁq and coefficients that best fit

Archi . inding the f _
o I\rgﬁ%@ §ME{£¥9&%§&II£@%}1 S?I%-lrt) esg, BHer Which the equations are

the a ble infoimation about the var

progranfied ihiboars Bsjlrescdieinhetesdveflingeatmiasis followed by a series
of exekgpesiin iwtiie piveepiar tapbikpmpaeharsigsted and debugged, first
one atg.}pe fhen in rapriate combinations, using inputs that
have I%r?%gwn C?t?tﬂ %Itsf&%én gr%%?%?%a}éne% qu?(}:vg%ythen be used to simulate a
complBsgtfad Reshiers deniei<brairms imstrefiy e individual parts of the

modelrfautedsasthe %&ﬁﬁﬁ@%@gﬁ@%@” the parts. The Archimedes
calcul@tions%re performed using( distributed computing techniques.

Archir &35 Hal Das s Miualdss s Faited spiesmamsiyrthe
anatoifigesaHabhysitloGycetl eatipientigasichppteomes pertinent  to
Diabe its,cemplicat nd Schlessinger, L. (2003)
Diabe%ggu?lé;%lg%O%(l%%%%;gégggg%%%wﬁland-based Diabetes Risk
Score is designed as a screening tool}for identifying high-risk subjects in
the population and for increasing awareness of the modifiable risk factors
and healthy lifestyle. The Diabetes Risk Score was determined from a
random population sample of 35- to 64-year old Finnish men and women
with no anti-diabetic drag 25treatment at baseline, and followed for 10

years. Multivariate logistic regression model coefficients were used to
accinn each variahle catennry a cenre The Diaheteae Riclk [enre




WO 20071044860PCT/US2006/039963 drug-treated Diabetes over a
10-year span of time for any combination of risk factors can be calculated

owing coefficients: e(S0+131x11-P2x2+-) p(Dia =51 +

“L{j(?%ﬁl@{%éaﬁ where 130 is the intercept and 131,132, gﬁée@%)zg%nﬁ%mggﬁ
represent the regression coefficients of the various categories of the risk
factors xl, x2, and so on. The sensitivity relates to the probability that the
test is positive for subjects who will 10get drug-treated Diabetes in the
future and the specificity reflects the probability that the test is negative for
subjecBiguith®ut dhpigstratedhRiabelekodie sansilivite Rneutbaspecificity
with 951%2 Ganfi interval. (C1) were calculated for each Diabetes Risk
Score level irr%gc%%%ﬁgtr%%%%&t %%ﬁb&jc}élct?%ﬁg Efe%agggﬁgd drug-treated
Diabetgégﬂ‘@rﬁxfﬁﬁ%tﬁﬁ%ﬁgi’éf figtalveertazes were plotted for the
Diabet@zRisksaeres thewgemsiiviimas.poied on the y-axis 15and the
false-pgsitive, rate.(1-specifi '%Qwas lotted on the x-axis. The more
accura‘?jﬁé%%é%ﬁ(ﬁ%é%orﬁkg esft(fntﬁléﬁ g 1eltl(:i?pl]relF‘eﬁ?ictta)“‘ﬁ]rf)siivard portion of the
ROC chigee 4R fha frifmeatithdoxtng reselasiotmaieucpointtbingdne peak
of the qugues 3ccst@iiaﬂ@ﬁléya§dg@y§@ﬁﬁgggg%ﬁgﬂgent predictors of future
drug-tr 1atgz}fg %%b%teigtsi;n th .Dj(abe&es Risk Score aa%e age, BMI, waist
circumierence; antinypenansive ad]ruﬁlﬁ%tgﬁﬁéeéﬁ?} 8%ftory of high blood
' glucoséimye AR e widivctisgaltisk Sbure siedetreamprisessa concise

model thaiingiudes eawihesesialisiicalinsignificantyarables.aad.a full
modeI,Pwhic@L?ﬁIHde% E'ph%/sical actlyity and fryit and vegetablé .
consumption. 1RE San ARTERIE HdaA et oML Tare evRg and presentation.
commuhgsbEsEd rrostutivioobsriiatioiahstedy phibitbetes and
arteriovaseylan iseask. B MexeAMAMRHEaRs and non- 25Hispanic
Caucaiians, 'ipe stucé}_/éinitially enrolled 3,301 Mexican-American and
1,857 RO HE RIS RRES HORTSRANG Raielpret £AtsRomen in two
phaseF st 1976 thednt@88icRanticip gntstimere 25-64 years of age at
enrolingat:anthwenes SHEEHRI iddl -
tgghg%e neighborﬁ%hgﬁg i%llSan Anto%%%%%@%%% %g?dfeo%%ﬁ?%e
éxam T6llowed approximately 73% of the surviving individuals initially
enrolletignrtvErlidhni 80 Basellnpobhsigadiiepistidssagich as medical history of
Diabetes,AgenReXofi i Bk, sysiolic,and diastolic blood pressure,

fasting_and 2-hour plasma glucose levels, fasting serum total cholesterol,
LDL, ahtEiOtHOREPs I TeRsarsons helv e it igjkjedinandivars, were
compilBigand issessbanAimbliipies tgistiasegressiavamidebiyits-indideasion.
Dlabelfads SRipRiinvataRla s lIsmEnIAIsELaselne
characteristics were applied as independent WO

2007/0488EGBR$ B 8iabns pah B iE oY Hekcabsdet, prinvaideetion.
odds réatipscsan bacamiutiag tanmwh pateatialrskiactor aremen and
WRmRA REDREARY AR farRofh sexes combined. For continuous risk

factors, the odds ratios can be presented for a 1-SD increment. A
multivATEHE D Adichrgemeasiaial Psthisbstes dembinten carfmateveloped
uhmfrsmwﬁeim:ﬁi@mggﬂ$m%§pmmg ReWhiGh: Eh%}@h@b_lgﬁl | Mof
W Istically significant o ratios wpen exami naiviaually
b S R oL D P cotord
analyZBiguy Redeulves amelobyictis o disignedthpeftheROGameestics
es{ala EhBR INKIVDARKBRY & slgeribms svoheasiiBaseHesaiRed B¥orts absent
Dg}% @g%%ehﬁng . Rr%% %I,. (1?588% %lgggefmcs 44: 837-45). The results of
fhe San AStonid Heart St aar et rs espresiBenab b el an
sferdgentéiplivtern of risk factors (possibly caused by obesity,
hyperglycemia, and especially hyperinsulinemia), which may be present
for many years and
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may contribute to the risk of macrovascular disease as much as the
duration of clinical Diabetes itself. Despite the numerous studies and

“%9186%5% Shat have been used to assess the risk of 15D|ak%et.e%§){0§6 1039963

pre- dlabetlc condition, the evidence-based, multiple risk factor

assessment approach is only moderately accurate for the prediction of

short- and long-term risk of manifesting Diabetes or a pre-diabetic

condition in individual asymptomatic or otherwise healthy subjects. Such

risk prediction algorithms can be advantageously used in combination with
the DBRISICMARGOFRSpafithaiprasant 'i.ﬂ\éeﬁﬂmaalﬁbd ISUBE S HREIWERB., as
sHbigeie 6, R 2ARAR ien A el e ASietminelie Lok AUBUiERRal Slute

etic COH

developing Diabetes or a pre- dia
Mﬁ%&ﬁé%&% stigfismsErreteiepicvitedbm- that can be used in
combirEitian Sviih grigh figkdedi @tt@a@tg&fstbmsrsa@sﬁg%%ﬂ%@%%

j b atlc and do xhibit the
g%?r%%?ﬁ%%ﬁéaél drﬁs%esfg%%rs Llofttagé ata &H} erivec r?lglhgor% CBrSBRAThELIgB s
? AR ERE R @Bﬁbﬁe@t’@é&t&%@m@m@m@ﬁm@l@mpamd by

Imear ngﬁ@éSBIQQ ﬂ;m@,@&ﬁ&ﬁfﬁﬁﬁig haBabSIsRadels BersRIAHONSRIRS the entire
Sgt en tg\[otgrarlableiés f| ting.a lin ar e%uéttlont observed data. One

varia e IS conS|dere e an expls e ¢, and the other is

an exp ElEy
considéigdasbie %’@@b@m@m&f\}mﬁl@ afbelassdfingien vatudswibtaineBuclidean
fg@ﬂﬁi@z@d@kﬂﬁﬁé%@m&@mﬁm&?ﬁﬁlﬁ%@ be used as a

depen nt v iable and zed against levels of one or mare 30
BRSNS R0 R AN kS B TR e Eoens rully
mlme%eﬁylﬂtg Giotogytim pfipitrivistbdec iR BISEIYDIR KRR aren(diee to
Eaples ki dligraalivgly, such risk prediction algorithms, or their individual
inputs, lyvhlcl‘&?t’ %eneral 3RISICMAR10ERS themselves, can be
directly IRcorporated” H%ooft/%é R BHRE RIS MARKER panels using three
mmmmmmmmmmmﬂmmmmmm@mmm
Q@fBﬁmj%é@Q@tQére@s%ﬂ%llﬁpﬁﬁﬁﬁQ}ﬂE%w Hhé}shtéé%rdﬁ;%&%&‘ﬁf& valey ranging

lj earr re55| E}e has an equation of the formY =a + where X Is
& ShED RIS 1o treRiepaibrAtape s @t@pserb@iﬁtétm

thé ex ngto
lirséisiet bokanid a is the Sintercept (the value of y when x = 0). A numerical

measupeg&gngggl %@ﬁﬂﬁ E &Y

é%g Wkﬁ%ﬁ%sggﬁv\éﬁt% é\ée{?\?v}é%%% land1in |cat|r§l t?tséusftlfl ngﬁht
3 g@%ﬁ% e BB SR eI iE R VPRI o iiglgsed
éﬁ@mr dpartdd Iagrehecmqﬂ@minﬁihemgxwet @Hﬁﬂﬂﬁﬂ%ﬂ@iﬁt&ﬂ&%&l&s ranging

aﬁfél@'ﬁm)%f@%t%t{&t%ﬁl B&ttgl%gﬁtﬁt@e't' B0 montgfgftt? OF TS etic

total variation in Y explalne by fitting the line i) common
G itting a regression line is the method of least-squares. This
methoaigmicmhms Itkvinp et itigtopline: o B RISRIVEIR @ LYININKR giNTeen
KR KISR0 YO o0, R, e R Hloced

the line (if a point lies on th itted line ex ctly, then'i erticar ¢ 1on‘is

By cLeEsiitestsyianalserihen @t%@ré@lﬁth éﬂdswmw M@reahues raoging
tanceliaions. besverm pagidyeiandnggalivanaluesibi o Ale i IeaIessIA etic
:[Sggeglaédﬁ)%en computed for a group of data, a point which lies far from the

ine (and thus has a large residual value) is known as an outlier. Such

points Hig¥erbbicserpb RO coutedata UE raljsindiattahieshpitfonging three,
eegﬁesﬁdwight&ll Eﬁmmkfﬁgﬁglm%ﬁgbﬂe%éﬂ é%l@%@&?@nples in the
gérse}%gogb )&% IIE \ﬁn as dar{)egflugtrlttlz%tl opservation. The reason for this

A1 ThAR 1H3MSES REE R4 ave a significant impact on the

Istinction'is
slope 20 of the regression line. Once a regression model has been fit to a
group of data, examination of the residuals (the deviations from the fitted
line to the observed values) allows one of skill in the art to investigate the
validity of the assumption that a linearirelationship exists. Plotting the
residuals on the y-axis against the explanatory variable on the x-axis
reveals any possible non-linear relationship among the variables, or might
alert the skilled artisan to investigate 25 "lurking variables." A "lurking
variable" exists when the relationship between two variables is

significantly affected by the presence of a third variable which has not
hean inchiided in the modelina effort I ineaar reAaraccinn analvveae ~an
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Factor analysis is a mathematical technique by which a large number of
correlated variables (such as Diabetes risk factors) can be reduced to
“fs\y‘%r,m(&%%rs that represent 15 distinct attributes that acco%%/f&{z&) ([P
proportion of the variance in the original variables (Hanson,
(2002) Diabetes 51: 3120-3127). Thus, factor analysis is well suited for
identifying components of Diabetes Mellitus and pre-diabetic conditions
such as JOT, IFG, and Metabolic Syndrome. Epidemiological studies of
factor "scores" from these anlyses can further determine relations
betweetigeamp anerkHaf dthesastabioticeyndomeanthinedesceRlive highest

%Q;Q@,Q Yol R el T et bing factor analysis is t th tcorrel gtions,

bserved among a set of variables can be explaine a sma lrl)um%ler of

&?ﬁﬂ@ﬁﬁﬁ%@émaﬁéﬁ&% PAteEREt. Factor analysis involves two
procedEiges: 1) fastamaxitaciia denesimale 1o pumBbsiaf JAGKN seaREs ) the

n.to ete |n .consti nts of.e ch facto rms of the ,
og’%ggﬁf‘ér&%%% es. 55 actor raét%incglévﬁ Be'CBRaTE 5§ é’y AR Ry

FHRESH AP eHRSHER éﬁ%lcvF@é@mpéwm@akélhﬁ@an@mtﬂmamctwﬂytmacross

efiginakyaprbles that are constructed so that each component has a

correlation o ith ea h of the other,cqm s..Each principal
compglgn égags 6%31%'%? t%xenﬁp? 1%%1511153 §" &/ﬂ%:eh (PAgSHOLKTR 3Rigss 92
\?ﬁﬁiﬁl@é@ﬁ?ﬂi@fm@ﬂﬁl variables explained by that component (with each
original variable standardized to have a 30 variance of 1). The number of
principal compo e con tructed is equal to the number of
original vanablegﬁ‘%‘ﬁ;‘%&?ﬁ%&f) Qﬁ%@@r Ir”gi:fg)c?“bs.tomarlIy
determmé@rbvﬁb%mbm@bwms&MMn&whatﬂmmambémtammm
eibpeitaialvaranerdhan ﬁeéﬂﬁ!%l?cgﬁkﬂm' E@%Qlﬁé'p?ek&gi}%d to developing

onents wi en-values of >1). 37 WO
A i e L T
tésatifabim bl baslwivond actolisstation dsvebpihacdahtdes eterprindativeic condition,
QQ&R@Q@ iwonOfactarsitb @IJ@%B%HA%%&%‘%M&H Q2 w&qﬁﬁgﬁt&ﬂdﬁon by

rms of th Iﬁé%ma variables. In factor rotation, "factor loadings,” which

SRR ﬁf‘s%filé%%ﬁ%&f&?lwwﬁ@ﬁﬁ*@fﬁ&%ﬂaﬁs?e%seéﬂefor
@hfalﬁgsdg%mwafs thesezfan dreltadimys:d i:rmsidefasihcless to fodidbate
eeﬁ%ﬁs(\aﬂmﬁmsefaeﬁﬁgmé}amfam&%@eﬂ@%P&%L%ﬂ%aéfg@a%ﬁ aing! %?é@s

factors remains unchanged). A number of metho actor rotatio
Y8 8}%‘3&1’8\%m&ﬁhﬁi&éﬂ“&z%lﬂfswﬁaﬁigﬁé&wmﬁ%@rqﬁwwﬁeﬁa@n’m and
therfined det dhidfaoigrsdonefBitbencorpetatiabatitl aaaian) tieukalsially delay
I&p@yg%ﬁsﬁs%ggggonal methods") or by whether they allow factors to be

correlated (' %) %}e methods"). In interpretation of factor analysis, the
i

10patteH B’ﬁdfﬁé’éﬁ%"éﬁﬁ‘ﬁﬂﬁ@ﬁ R GaEdmTTRiOIpreprEeipRl YPe |
\iaaiaebdeg}wmasemﬁpﬁmamﬁsmwatas"ﬁ;ewnlmta&t@(mg&mﬁmﬁeauv ). The
\eiapleatidavaalealanloadinn ol af 4oL oS 539” 1) with
partlcular factor are consuiere to I'[S maj OI’ const §c

SPRESRTR R bR ABROUL ErP Hedh %&RYQ @BRIFQP@MMI@ERM@@(I@@W

iRRisI0eAS LB DO PARRR SuaRE IR-groupingrsiS NS AFQURSIRE values
markers, 15Levels of an %ffectlve amount of DBRISKMARICER proteins,

FRRISTES QL B b ﬁf&éﬂ)&?ﬁ&%ﬁ&fﬁ%ﬁ%@%gﬁe&n&w&sw@ 2
mmmlﬂgee&fvmeamma aifi dhjadetes or. amneoriaheticrepgilandahe HDL -
B B P D R S B

ect undergoin rea reglmehs e.g

ﬁ?ﬁ%@t@&ﬂ%mlﬁféamweﬂ%ﬁ@@ém inelsiie, Hiptatie>n8 fnaitdigrtbody mass

ﬁa@m&m@mm@rﬁ@%ﬁmmmﬂm SHALQR: SHGICAlIRIRIVERINNAR S20
eatment with therapeutics or prophélactlcs used in subjects diagnosed or

i P B A EE P os e ic condition. If desired, biological
samples are obtained from the subject &t various time points before,
during, or after treatment. Levels of an effective amount of
DBRISKMARICER proteins, nucleic acids, polymorphisms, metabolites, or
other analytes can then be determined 25and compared to a reference
value, e.g. a control subject or population whose diabetic state is known or

an index value or baseline value. The reference sample or index value or
hacaline vvaliie mav be talkken or derivved from one nar more <iithiecrte who
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WO 2007/044860PCT/US2006/039963 pre-diabetic condition and
subsequent treatment for Diabetes or a pre-diabetic condition to monitor
dsRgiess of the treatment. A reference value can also ¢ IS
va?ue eri?ved from risk prediction algorithms or computed ir%g?(?ébsg ?rﬂg%ew%s
population studies such as those disclosed herein. 5The
DBRISKMARKERS of the present invention can thus be used to generate
a "reference expression profile" of those subjects who do not have
Diabetes or a pre-diabetic condition such as impaired glucose tolerance,
and woilid-tiebdie expidiat ideere opRiohettaana RRIABEHE between
cRAdIHAN I8 RRRISICMARIGERS disclosed herein.can alsp be used to -
%ener_a%e % ','s_ubjegt ex]iore_ssioen_p(r?o1 |‘eﬁ1%%é teaﬁe r:%afaﬁjt gﬁgj%ng(tsg W egeﬁgd\fégl tws. Pre
Elteouiitiops decletiatde icémbition Muababafealgneditwslamndt),
Tmﬁaﬁﬂﬁj@mcmegigﬁsm?e Qremw@r@mg@lﬁ:@fﬁfWQﬁ:T refers to
Bression prafi tt%ga se or identi SUEEJ t risk for developin
iabgetes‘or a p_re-%ﬁa e‘t%?gz%r? ?tfgﬁ?{%él%o\%l}%ﬁﬁ %#ggsrt s%’l%%??’“ e that are
dreasiced e fetingstate rhie Wrpiogralts Dinaivisendeinn ddoantn iHE the

eiﬁa?@g\gﬁm%mf;&@aﬁm. o Rabatestr Qﬁémgﬁd@mf%lfét - IS, E?}%le blood 5.6
I C n |ECL.EXPLES N projjje e presen Invenuon can
%ggfﬁ%gﬁ?éac e R e el beat Ao 110
t Hiesigsencrgaifianip Hhy/SRoGDORDMpOMERAM, RuGBm
ftReEP)edish ARG &l $a ke b AT HING Seadabln MediBiSaN RIS e »130/85

contain additional test results, such as, without limitation, measurements

SFE o SR A1 BILRIEESH SR FRRtB Ry Tilckasy stameiprasRStORE I Goen) or >88 cm
pressie rhipoeighscasedevals; laulinievelssBMndises.iangdehplesterol
(%B'c? AN, ozrge DL) levels. Alternatively or additionally, the

macflun -readable media can also comprise subject infonnation such as
medicaFFidiResacin iy rerivemifaeiy it tonenibreindashinte phpadilesical

Rt an GannalsnGO B LI PERHRAtOR A 81T, 1 A RiIARSISSsHsK ted rate of

:al %@é@@n%%sqg (:tgr}:}%i(t ( |99|§e§) stéjchf%s those described herein.

Differences in the geneticmakeup of Sttt RahRestheiframibmiein
faivereRRivepEaBinics dstvietdb BlirBikbsicuscdrirgonsinghbmay tonoptitate o
thereyeapiais oid iskriamiers phRIRRRIGS AN AR RN AREHECORMID: ed in torms

Subjects that have Diabetes or a pre-diabetic condition, or at risk for
A e T R AT o 2A LASyPrd g ey
BUEyins Xenipdexa(l et statehoidsting tesetonbipotbgl ook datels, Unless
binad BEeRA Rk RtaRRAHRHRAISY GG ANt QIS PAIARSLSIR ASSOLdingly.

S otgtrile tB%I;SICMARIF%gRS disclosed 30herein allow fora
pre-datermimad Vet Bristait PR Al AU Reige A aF ABteRfz Bith an oxpeoted
prophgikictitet beped ledtine sbteotpasubizk) will henstitablelfordraasing years,
oF Preventing.Riabat -di | Hoip.ihe subi Q Diabete

e oo AR oL Pl B AIEL e % D

IReat € 4| roﬁswﬁﬂﬂa@ﬁa%meagﬂsj%f&r%%@egeamwmlfﬁ!élgam@aed,
bairige Expetsdto @thigrapentionagent anvetdfdgeaathiienayel 658810k above
mareof i ?ﬁ%‘éléi\{'é*@%é%%r%%% it %%@&:H%CIdaiﬁE&%rgx]logp hlslmi%fon.
metabolites or other analytes can be etermined. The fevel of bhe of more

DBRISKRARK RS BeedhicHbl de fgcchinprins Abbepdraivsepelevel that is
Bighjectdafareshntaliehifk aioiRn o bexpasie IO HIhasa REIHE A0 BIIGER with

Qr, red to sam ived f e Qr more subjects
B D B e SR d S ot e
ertbelnest DlpracEinhesclpesisiesEsarhple sohmiohitbrdeapbelosichat is
dirggsstreqy @3&_%1&&@1@\3@%@1@&&5@@3@@6&%6 %&Moﬂﬁ%l@@ H8ng slucose
symptoms or risk factors of Diabetes include, but are not limited to,
10sulfonylureas like glimepiride, glyburide (also known in the art as
glibenclamide), glipizide, gliclazide; bigianides such as metformin; insulin
(including inhaled formulations such as Exubera), and insulin analogs

such as insulin lispro (Humalog), insulin glargine (Lantus), insulin detemir,
and insulin glulisine; peroxisome proliferator-activated receptor-1 (PPAR-y)
agonists such as the thiazolidinediones including troglitazone (Rezulin),

pioglitazone (Actos), 15rosiglitazone (Avandia), and isaglitzone (also
lknown ac netnnlitazonea): dirial-actina PPAR aannicte crich ac
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“;H%&% L{%\égntlon One skilled in the art will recognize thatt

30 in Diabetes treatment regimens and are described herein.  Table 1
comprises the two-hundred and sixty (260) DBRISKMARKERS of the

CT/US2006/039963
DBRISICMARKERS presented herein encompasses all fowls an

variants, including but not limited to, 40 WO
20071044860PCT/US2006/039963 polymorphisms, isoforms, mutants,
derivatives, precursors including nucleic acids, receptors (including

soluble and transmembrane receptors), ligands, and post-translationally
oelifl eignificiam idslast deeHios R Tyiabedis it thaiclelcrakithoRtateifABthup for
g,gy&g%; ;%%Hctures comprised of any of the DBRISKMAR10ERS as
constituent subunits of the fully assembled 5structure. Table 1:

DBRISIERIARRESCH BEesHo A ERIOH I theaels cigharhedy Rensree
EnisentGete dibkis AlRsdinding ﬁ?&&%ﬁnﬁ%sﬁ@ﬁ%g){c@ e BAMRE ()E 1nsu1m is

%ﬁﬁ‘&@&f rA% g%fsgﬂyhé%rx Cég 1%%&@%: nHel dg n br H lgoji' 13.!}/' Fiﬁl’;‘ﬁ,%’ le):/xe't 1“Es effecis.

SURI1; ABC36; RA g casSett

(CFTR/Nmyl ﬁf@ﬁ?ﬁé@@%’hﬁ@ﬁsﬂuv@a@@em@ (\sthmat)m UR2nABEETC” and

@R 10: 36980 ABEGS %1&1@&&%%&{&&1@&98@(4&9 eheNEXMinol/L (110 mg/dL).
tld | angio In-conv tlng me (ACE) - ACE I,

O T O R P e A PSP g B

éﬁ%ﬂ%?ﬁ%@i%ﬁh@@?@@h@%ﬁﬁtkﬂ@dﬁms versoxydathepgingose

@Lma{&éyhﬁqmypeptidase 1; kininase lI; peptidase P;

tidyldi e A tes cular ECA ACE 4 adenylate cyclase actlvatlng
gglp;é)e)g (§) E]%‘i%l SEARS A, é%@%{‘gr%%}%’@eé’c’ﬁ\? ‘ﬁ%ﬁiﬁﬁ R irgad to have

altered or modified presence or concentration levels in subjects who have Diabetes, or who
exhibit symptoms characteristic of a pre-diabetic condition, or have Pre-Diabetes (as defined
herein) such as those subjects who are insulin resistant, have altered beta cell function or at
tisk of developing Diabetes based upon known clinical parameters or risk factors, such as
family history of Diabetes, low activity level, poor diet, excess body weight (especially
around the waist), age greater than 45 years, high blood pressure, high levels of triglycerides,
HDL cholesterol of less than 35, previously identified impaired glucose tolerance, previous
Diabetes during pregnancy (“gestational Diabetes Mellitus”) or giving birth to a baby
weighing more than nine pounds, and ethnicity.

The biomarkers and methods of the present invention allow one of skill in the art to
identify, diagnose, or otherwise assess those subjects who do not exhibit any symptoms of
Diabetes or a pre-diabetic condition, but who nonetheless may be at risk for developing
Diabetes or experiencing symptoms characteristic of a pre-diabetic condition.

The term “biomarker” in the context of the present invention encompasses, without
limitation, proteins, nucleic acids, polymorphisms of proteins and nucleic acids, elements,
metabolites, and other analytes. Biomarkers can also include mutated proteins or mutated
nucleic acids. The term “analyte™ as used herein can mean any substance to be measured and
can encompass electrolytes and elements, such as calcium. Finally, biomarkers can also refer
to non-analyte physiological markers of health status encompassing other clinical
characteristics such as, without limitation, age, ethnicity, diastolic and systolic blood

pressure, body-mass index, and resting heart rate.
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ADCYAPI 5 adiponectin, Cl Q and collagen domain contai_ning _
Adiponectin - ACDC, ACRP30, APM-1, APM1, 0BP28, adiponectin,

v&gﬁ%)%gg gl Q and collagen domain containing; adipocyte, %T%sze(mmw%s

agen omaln containing; adiponectin; adipose most abuh
transcript 1; gelatin-binding protein 28 ADIPOQ 6 adiponectin receptor 1
G Protein Coupled Receptor AdipoR1 - ACDCR1, C01-45, PAQR1,
TESBP1A ADIPOR1 7 adiponectin receptor 2 G Protein Coupled
Receptor AdipoR2 - ACDCR2, PAQR2 ADIPOR2 8 adrenomedullin

adrenofredintimuciiid apl@ppoadﬁaipﬁmﬁﬂ uﬂmn&’d&l{bﬂt@dﬁﬁaﬁrﬁ%lpﬁ@cﬁamged in

rees RN AL HARSRIRIQIGIN fompled Beta-2 Adre NOCeRLO s'ebf eﬁeﬁopmg
ADRBR, B2AR, BAR, BETA2AR, etaﬁ erferguc#’e ept
B %eﬂsmn@rr@wmw Tebledhaubed gljodsylatiofred

elndipeothuctsspelificDetepioiRAGRinadyaneas gysooaIpIRentk

g‘gwﬁkmewcwu BT i kW GEGEpming mulei acidscncoding
the polypeptides are referred to as “Diabetes risk-associated nucleic acids”, “Diabetes risk-
associated genes”, “DBRISKMARKER nucleic acids”, or “DERISKMARKER genes”™.
Unless indicated otherwise, “DBRISKMARKER”, “Diabetes risk-associated protemns”,
“Diabetes risk-associated nucleic acids” are meant to refer to any of the sequences disclosed
herein. The comesponding metabolites of the DBRISKMARKER proteins or nucleic acids
can also be measured, as well as any of the aforementioned conventional risk marker
metabolites previously disclosed, including, without himitation, such metabolites as
dehydroepiandrosterone sulfate (DHEAS); c-peptide; cortisol; vitamin D3; 5-
hydroxytryptamine (5-HT; serotonin); oxyntomodulin; estrogen; estradiol; and digitalis-like
factor, herein referred to as “DBRISKMARKER metabolites”. Non-analyte physiological
markers of health status (e.g., such as age, ethnicity, diastolic or systolic blood pressure,

body-mass index, and other non-analyte measurements commonly used as conventional risk

- factors) are referred to as “DBRISKMARKER physioclogy”. Calculated indices created from

mathematically combining measurements of one or more, preferably two or more of the
aforementioned classes of DBRISKMARKERS are referred to as “DBRISKMARKER
indices”. Proteins, nucleic acids, polymorphisms, mutated proteins and mutated nucleic
acids, metabolites, and other analytes are, as well as common physiological measurements
and indices constructed from any of the preceding entities, are included in the broad caiegory
of “DBRISKMARKERS”.

A “subject” in the context of the present invention is preferably 2 mammal. The
mammal can be a human, non-human primate, mouse, rat, dog, caf, horse, or cow, but are not
limited to these examples. Mammals other than humans can be advantageously used as
subjects that represent animal models of Diabetes Mellitus or pre-Diabetes conditions. A
subject can be male or female. A subject can be one who has been previously diagnosed or
identified as having Diabetes or a pre-diabetic condition, and optionally has already
undergone treatment for the Diabetes or pre-diabetic condition. Alternatively, a subject can
also be one who has not been previously diagnosed as baving Diabetes or a pre-diabetic

condition. For example, a subject can be one who exhibits one or more risk factors for
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Official Name Common Name Entrez Gene Link advanced glycosy_lation
end product-specific receptor variant SRAGE1; advanced glycosylation

-specific receptor variant SRAGEZ2; receptor for %8{%% &96 1039963
g y%ogé}é%téi%x)n end-products; soluble receptor 11 agouti related 'pro%eln

homolog (mouse) AGRT, ART, ASIP2, & Agouti-related transcript, mouse,
homolog of; agouti (mouse) related protein; agouti related protein homolog
AGRP 12 angiotensinogen (serpin peptidase inhibitor, clade A, member 8)
angiotensin I; pre- angiotensinogen; angiotensin Il precursor;
adnglstensinqgedi{setineoiticysie nebpepitagediibiaival @i des risk factors,
BEMRGIH) m@%9&%@%&&9&%&%@%&%&%& ers?tgj”é‘qé%%rlég{lb' e one

clade A (alpha-1 antiproteinase, antitryp member

aHdTeHSiTRE RS el faeelmtaiRiasin e Rec dphoHnGTtion. -
AG2S, AGERIA, AEERIBIATDE, I iBseATAR A4 B%;%E%E%ﬁéﬂne%&% from
L e DR T e
|FiﬁSATﬁmS%@?\W@%iﬁt%Fiés@Sﬁ?&t@@%riét@‘ﬁﬁi,t'éﬁél@%é fedin knaypesl “extracellular
reeRPtOdRSsoRiRkReE PO TR APIRAR b8 %@Q@eﬁdﬁﬁﬁ@ﬁﬂﬂﬁ%ﬁ%ﬁ%ﬂd | Sngival
ATl i, H5E Aa RN & AR, gigoRrotein; fetin-A AHS
One ot more, preferably two or more DBRISKMARKERS can be detected in the
practice of the present invention. For example, two (2), five (5), ten ( 10}, fifteen (15), twenty
(20), forty €40}, fifty (50), seventy-five (75), one hundred (100), one hundred and twenty five
(125), one hundred and fifty (150}, one hundred and seventy-five (175), two hundred (200),
two hundred and ten (210), two hundred and twenty (220), two hundred and thirty (230), two
hundred and forty (240), two hundred and fifty (250) or more DBRISKMARKERS can be
detected. In some aspects, all 260 DBRISKMARKERS disclosed herein can be detected.
Preferred ranges from which the number of DBRISKMARKFERS can be detected include
ranges bounded by any minimum selected from between one and 260, particularly two, five,
ten, twenty, fifty, seventy-five, one hundred, one hundred and twenty five, one hundred and
fifty, one hundred and seventy-five, two hundred, two hundred and ten, two hundred and
twenty, two hundred and thirty, two hundred and forty, two hundred and fifty, paired with
any maximum up to the total known DBRISKMARKERS, particularly five, ten, twenty, fifty,
and seventy-five. Particularly preferred ranges include two to five (2-5), two to fen (2-103,
two to fifty (2-50), two to seventy-five (2-75), two to one hundred (2-100), five to ten (5-10),
five to twenty (3-20), five to fifty (5-50), five to seventy-five (5-75}, five to one hundred (5-
100), ten to twenty (10-20), ten to fifty (10-50), ten to seventy-five (10-75), ten to one
hundred (10-100), twenty to fifty (20-50), twenty to seventy-five (20-75), twenty to one
hundred (20-100), fifty to seventy-five (50-75), fifty to one hundred (50-100), one hundred to
one hundred and twenty-five (100-125), one hundred and twenty-five to one hundred and
fifty (125-150), one hundred and fifty to onc hundred and seventy five (150-175), one
hundred and seventy-five to two hundred (175-200), two hundred to two hundred and ten
(200-210), two hundred and ten to two hundred and twenty (210-220), two hundred and

twenty to two hundred and thirty (220-230), two hundred and thirty to two hundred and forty
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16 v-akt murine thymoma viral oncogene homolog | Ser/Thr kinase Aid -
PKB, PRKBA, RAC, RAC-ALPHA, RAC-alpha serine/threonineprotein

Mg%m%gne thymoma viral (v-aid) oncogene homolog-1; P{:%%g]z(%g%lssg%ﬁs

B; rac protein kinase alpha AKT1 17 v-aid murine thymoma Vvira
oncogene homolog 2 PICBBETA, PRICBB, RAC- BETA, Murine thymoma
viral (v-aid) homolog-2; rac protein kinase beta AKT2 18 albumin
Ischemia-modified aloumin (IMA) - cell growth inhibiting protein 42;
growth-inhibiting protein 20; serum albumin ALB 19 Alstrom syndrome |

ALBS2ANMGE Bidaechidobaied SvtipaxyganagatP 0. 250), and two hundred and

=i e pl %@ﬁ%r oxygenase/arachidonate 12-
AL ??1%83%%55(%8% b%%%mPCT OO 6/039963 DBBISKMARKER

Official Name Common Name Entrez Gene Link
Diagnostic and Prognrostic Metheds

The risk of developing Diabetes or Pre-Diabetes can be detected with a “pre-
determined level of predictability” by examining an “effective amount” of
DBRISKMAREKER proteins, nucleic acids, polymorphisms, metabolites, and other analytes
in a test sample (e.g., a subject derived sample) and comparing the effective amounts to
reference or index values, often utilizing mathematical algorithms in order to combine
information from results of multiple individual DBRISKMARKERS into a single
measurement or index. Subjects identified as having an increased risk of Diabetes or a pre-
diabetic condition can OptionaIIy be selected to receive treatment regimens, such as
administration of prophylactic or therapeutic compounds such as “diabetes-modulating
drugs” as defined herein, or implementation of exercise regimens or dietary supplements to
prevent or delay the onset of Diabetes or Pre-Diabetes. A sample isolated from the subjéct
can comprise, for example, blood, plasma, blood cells, endothelial cells, tissue biopsies,
Iymphatic fluid, serum, bone marrow, ascites fluid, interstitial flyid (including, for example,
gingival crevicular fluid), urine, sputum, or other bodily fluids.

The amount of the DBRISKMARKER protein, nucleic acid, polymorphism,
metabolite, or other analyte can be measured in a test sample and compared to the normal
control level. The term “normal control level”, means the level of a DBRISKMARKER
protein, nucleic acid, polymorphism, metabolite, or other analyte, or DBRISKMARKER
physiology or indices, typically found in a subject not suffering from Diabetes or a pre-
diabetic condition and not likely to have Diabeies or a pre-diabetic condition, e.g., relative to
samples collected from young subjects who were monitored until advanced age and were
found not to develop Diabetes or a pre-~diabetic condition. Alternatively, the normal control
level can mean the level of a DBRISKMARKER protein, nucleic acid, polymorphism,
metabolite, or other analyte typically found in a subject suffering from Diabetes or a pre-
diabetic condition. The normal control level can be a range or an index. Alteratively, the
normal control level can be a database of patterns from previously tested subjects. A change
in the level in the subject-derived sample of a DBRISKMARKER protein, nucleic acid,
polymorphism, metabolite, or other analyte compared to the normal control level can indicate

that the subject is suffering from or is at rigk of developing Diabetes or a pre-diabetic
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lipoxygenase 21 ankyrin repeat domain 23 DARP, MA_RPC_%, Diabetes
related ankyrin repeat protein; muscle ankyrin repeatiniotein 3 XNPEP2,

' ide ligand for API receptor ANKRD23 APLN 22 %@:-lzl' ?ﬁﬁ‘%f-g@%ss
“?pﬁngg%&gés apol poprotein A-1 apolipoproteins A-l and 13, am)g%md‘oss;

apolipoprotein Al, preproprotein; apolipoprotein Al; preproapolipoprotein
APOAL 24 apolipoprotein A-Il ApolipoprotA-1l APDA2 25 a_lpollpopfoteln B
(including Ag(x) antigen) apolipoproteins. A-1 and B - Apollipoproteln B,

FLDB, apoB-100; apoB-48; apolipoprotein B; apollpqproteln 1348 APOB
ﬁ%nﬁB@Ppé‘bFG@WPEW}E mgds m;&@lmr@ihﬁ&tﬂt@ﬂﬁlseﬁ&@ﬂevei
ARt hesoaiaiRdnlainReERh ARAIRRRIIRIE G RERCH S B RIS MARKER
%Qéﬁﬂ?ﬂ&%%nag‘ " ;ﬁ)?y%%rphism, metabolite, or other analyte can indicate that the subiect
1s not suffering from, is not at risk or is at low risk of developing Diabetes or a pre-diabetic
condition,

The difference in the level of DBRISKMARKERS is preferably statistically
significant. By “statistically significant”, it is meant that the alteration is greater than what
might be expected o happen by chance alone. Statistical significance can be determined by
any method known in the art. For example, statistical significance can be determined by p-
value. The p-value is a measure of probability that a difference between groups during an
experiment happened by chance. (P(z>zobserved)). For example, a p-value of 0.G1 means
that there is a 1 in 100 chance the result occurred by chance. The lower the p-value, the more
Likely it is that the difference between groups was caused by treatment. An alteration is
statistically significant if the p-value is at least 0.05. Preferably, the p-value is 0.04, 0.03,
0.02, 0.01, 0.005, 0.001 or less. Asnoted below, and without any limitation of the invention,
achieving statistical significance generally but not always requires that combinations of
several DBRISKMARKERS be used together in panels and combined with mathematical
algorithms in order to achieve a statistically significant DBRISKMARKER index.

The “diagnostic accuracy” of a test, assay, or method concems the ability of the test,
assay, or method to distinguish between subjects having Diabetes or a pre-diabetic condition,
or at risk for Diabetes or a pre-diabetic condition is based on whether the subjecis have a
“clinically significant presence” or a “clinically significant alteration” in the levels of a
DBRISKMARKER. By “clinically significant presence” or “clinically significant alteration”,
it is meant that the presence of the DBRISKMARKER (e.g., mass, such as milligrams,
nanograms, or mass per volume, such as milligrams per deciliter or copy number of a
transcript per unit volume) or an alteration in the presence of the DBRISKMARKER in the
subject (typically in a sample from the subject) is higher than the predetermined cut-off point
(or threshold value) for that DBRISKMARKER and therefore indicates that the subject has
Diabetes or a pre-diabetic condition for which the sufficiently high presence of that protein,
nucleic acid, polymorphisn, metabolite or analyte is a marker.

The present invention may be used to make categorical or contimous measurements
of the tisk of conversion to Type 2 Diabetes, thus diagnosing a category of subjects defined
as Pre-Diabetic.
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27 aryl hydrocarbon receptor nuclear translocator dioxin receptor, nuclear
translocator; hypoxia-inducible factor 1, beta subunit ARNT 28 Aryl

“@/I\%E@a%w receptor nuclear translocator-like Bmall, TIC; Jl'f‘cl?rf%s"\&ﬂ@)go%i)%s

ASD3; BMALIc; bHLH-PAS protein JAP3; membero

superfamily 3; ARNT-like protein 1, brain and muscle;
basic-helix-loop-helixPAS orphan MOP3 ARNTL 29 arrestin, beta 1 peta
arrestin - ARBI, ARRI, arrestin beta 1 ARRB1 30 arginine vasopressin
(neurophysin 11, antidiuretic hormone, Diabetes insipidus,
neurohimibpbysgat} copeiin, tATHHOR ¥Phd YlsehR AR _E’anl\;ﬁ%’ used E:p

iy gﬁﬂ'ﬂ- rophysin.ll; vasopressin-neur sin_llcopeptin,
%ﬂ;ﬁgﬂg@é@@i r? 8AR\‘;/P 31 oﬁli esr%er"_égéael%\t%? %uuﬁﬁép?%ggpfﬁg’% oI “S.S of th‘f’
rEEpHER: BsfipesiiEdssTer Siditgpests BRS33? bt Sreliiighive paeetitingnostic
B85 berzasl thzepine &ﬁ@ﬁﬁ&@ﬁz@?ﬁmgﬂkﬁﬁ&ﬁ@%%ﬁ?w&dﬁ;

® k18, benzodiazepine peripheral binding site,

D e L AL SR et rom
r&ipelstoBRShPHREIER A7 derized fire aetwotorf PERIBEMARKBRS) with the
hearoSREeD e SEGRMOEIBEERE Gh-CAMMSALAEEMEAREBL or absence of Pre-

Diabetes. A perfect test would have perfect accuracy. Thus, for subjects who have Pre-
Diabetes, the test would indicate only positive test results and would not report any of those
subjects as being “negative” {there would be no “false negatives™). In other words, the
“sensitivity” of the test (the true positive rate) would be 100%. On the other hand, for
subjects who did not have Pre-Diabetes, the test would indicate only negative test results and
would not report any of those subjects as being “positive” (there would be no “false
positives™). In other words, the “specificity” (the true negative rate) would be 100%. See,
e.g., O’Marcaigh AS, Jacobson RM, “Estimating The Predictive Value Of A Diagnostic Test,
How To Prevent Misleading Or Confusing Results,” Clin. Ped. 1993, 32(8): 485-491, which
discusses specificity, sensitivity, and positive and negative predictive values of a test, e.g., a
clinical diagnostic test. In other embodiments, the present invention may be used so as to
discriminate Pre-Diabetes from Diabetes, or Diabetes from Normal. Such use Ay require a
different DBRISKMARKER panel, mathematical algorithm, and/or cut-off point, but be
subject to the same aforementioned measurements of diagnostic accuracy for the intended
use.

In the categorical diagnosis of a disease, changing the cut point or threshold value of a
test (or assay) usually changes the sensitivity and specificity, but in a qualitatively inverse
relationship. For example, if the cut point is lowered, more subjects in the population tested
will typically have test results over the cut point or threshold value. Because subjects who
have test resulis above the cut point are reported as having the disease, condition, or
syndrome for which the test is conducted, lowering the cut point will cause more subjects to
be reported as having positive results (e.g., that they have Diabetes, Pre-Diabetes, or a pre-
diabetic condition). Thus, a higher proportion of those who have Diabetes or Pre-Diabetes
will be indicated by the test to have it. Accordingly, the sensitivity (true positive rate) of the
test will be increased. However, at the same time, there will be more false positives because

more people who do not have the disease, condition, or syndrome {e.g., people who are truly
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complement C3 - acylation- stimulating protein cleavage product;
complement component C3, ASP; CPAMD1 03 WO .
71044860PCT/US2006/039963 DBRISKMARKER Official Name

o%%ﬂm%ﬁ%lglgme Entrez Gene Link 35 complement componé)rﬁTﬂsmw 039963

(Rodgers blood group) complement C4 - C4A anaphylatoxin; Rodgers

form of C4; acidic C4; c4 propeptide; complement component 4A;

complement component C4B C4A 36 complement component 4B (Childo

blood group) C4A, C4A13, C4A91, C431, C4BI2, C4B2, C4B3, C4B5,

Cbzatiid))GO bERAMIBBL CAcompl ame MHE4durgler iEhidadorm@f fediut
SR SR R R e

EerteoiIcHEn cus bipiBTiebhishartrshiodsmematient Scordingly, the
apephivigtodn-coaanatomns GRANPH a8 eatpaintdea tium: act VAt
%Ht[él%oéeec%gaese%%yds%i% Ca%ﬁ'%%%’%s%kd{]ej gpcegx gic .StTOhlgrngrg inﬁssessing the
accuracy and usefulness of a proposed medical test, assay, or method for assessing a subject’s
condition, one should always take both sensitivity and specificity into account and be mindful
of what the cut point is at which the sensitivity and specificity are being reported because
sensitivity and specificity may vary significantly over the range of cut points.

There is, however, an indicator that allows representation of the sensitivity and
specificity of a test, assay, or method over the entire range of test (or assay) cut points with
just a single value. That indicator is derived from a Receiver Operating Characteristics
(“ROC”) curve for the test, assay, or method in question. See, ¢. g., Shultz, “Clinical
Interpretation Of Laboratory Procedures,” chapter 14 in Teitz, Fundamentals of Clinical
Chemisiry, Burtis and Ashwood (eds.), 4" edition 1996, W.B. Saunders Company, pages
192-199; and Zweig et al., “ROC Curve Analysis: An Example Showing The Relationships
Among Serum Lipid And Apolipoprotein Concentrations In Identifying Subjects With
Coronory Artery Disease,” Clin. Chem., 1992, 38(8): 1425-1428.

An ROC curve is an x-y plot of sensitivity on the y-axis, on a scale of zero to one
(e.g., 100%), against a value equal to one minus specificity on the x-axis, on a scale of zero to
one (e.g., 100%). In other words, it is a plot of the frue positive rate against the false positive
rate for that test, assay, or method. To construct the ROC curve for the test, assay, or method
in question, subjects can be assessed using a perfectly accurate or “gold standard” method
that is independent of the test, assay, or method in question to determine whether the subjects
are truly positive or negative for the disease, condition, or syndrome {(for example, coronary
angiography is a gold standard test for the presence of coronary atherosclerosis). The subiects
can also be tested using the test, assay, or method in question, and for varying cut points, the
subjects are reported as being positive or negative according to the test, assay, or method. The
sensitivity (frue positive rate) and the value equal to one minus the specificity (which value
equals the false positive rate) are determined for each cut point, and sach pair of x-y values is
plotted as a single point on the x-y diagram. The “curve” connecting those points is the ROC
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proteinThe RONUQIQYS LSk MRS 6 Sigie s Snatning weibirickiakior subfamil.orr

A C en CL2 42 CD14 molecyle CD14 antige

on e et LB B0 THD i mion
G@IB@%%\%@QEWW@@%W@&@S&W@Wml‘m@rd?ﬂhag’eesp%&eﬂ@ngle
aa@gﬁmea%ﬁawm%ﬁnm@l&wmgm@@ndin receptor) fatty acid

oo ALL ChS CE GO PR SR B e,
tresiethes:; ambswm mwﬁﬁo'ﬁ@'ﬁthl@m&@ﬁ@@wange of cut points
RER|SIGMARKER: Official-Name aammas NaneEas an@&{a%n'n&%m area s
thro ondin receptor; collagen, type.| receptor; platelet glycoprotein
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rRERPIRE AN P BRINRENFSECER @  ase and the post-test time horizon of interest.

By a “high degree of diagnostic accuracy”, it is meant a test or assay (such as the test
of the invention for determining the clinically significant presence of DBRISKMARKERS,
which thereby indicates the presence of Diabetes or a pre-diabetic condition) in which the
AUC (area under the ROC curve for the test or assay) is at least 0.70, desirably at least 0.75,
more desirably at least 0.80, preferably at least 0.85, more preferably at least 0.90, and most
preferably at least 0,93,

By a “very high degree of diagnostic accuracy”, it is meant a test or assay in which
the AUC (area under the ROC curve for the test or assay) is at least 0.80, desirably at least
0.85, more desirably at least 0.875, preferably at least 0.90, more preferably at least 0.925,
and most preferably at least 0.95.

Altemnatively, in low disease prevalence tested populations (defined as those with less
than 1% rate of occurrences per anmum), ROC and AUC can be misleading as to the clinical
utility of a test, and absolute and relative risk ratios as defined elsewhere in this disclosure
can be employed to determine the degree of diagnostic accuracy. Populations of subjects to
be tested can also be categorized into quartiles, where the top quartile (25% of the
population) comprises the group of subjects with the highest relative risk for developing or
suffering from Diabetes or a pre-diabetic condition and the bottom quartile comprising the
group of subjects having the lowest relative risk for developing Diabetes or a pre-diabetic
condition. Generally, values derived from tests or assays having over 2.5 times the relative
rigk from top to bottom quartile in a low prevalence population are considered to have a “high
degree of diagnostic accuracy,” and those with five to seven times the relative risk for each
quartile are considered to have a very high degree of diagnostic accuracy. Nonetheless,

values derived from tests or assays having only 1.2 to 2.5 times the relative risk for each
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3%161”%% H&%}%}QW@@ élglé,grg@gahve test result is more likely to be a false
negative. By defining the degree of diagnostic accuracy, i.e., cut points on a ROC curve,
defming an acceptable AUC value, and determining the acceptable ranges in relative
concentration of what constitutes an effective amount of the DBRISKMARXKERS of the
invention allows for one of skill in the art to use the DBRISKMARKERS to diagnose or
identify subjects with a pre-determined level of predictability.

Alternative methods of determining diagnostic accuracy must be used with continnous
measurements of risk, which are commonly used when a disease category or risk category
(such as Pre-Diabetes) has not yet been clearly defined by the relevant medical societies and
practice of medicine,

“Risk” in the context of the present invention can mean “absolute” risk, which refers
to that percentage probability that an event will occur over a specific time period. Absolute
risk can be measured with reference to either actual observation post-measurement for the
relevant time cohort, or with reference to index values developed from statistically valid
historical cohorts that have been followed for the relevant time period. “Relative” risk refers
to the ratio of absolute risks of a subject’s risk compared either to low risk cohorts or average
population risk, which can vary by how clinical risk factors are assessed. Odds ratios, the
proportion of positive events to negative events for a given test result, are also commonly
used (odds are according to the formula p/(1-p) where p is the probability of event and (1- p)
is the probability of no event) to no-conversion. Alternative continuous measures which may
be assessed in the context of the presentt invention include time to Diabetes conversion and

therapeutic Diabetes conversion risk reduction ratios,
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DBRISICMARICER Official Name Common Name Entrez Gene Link
CD68 antigen; macrophage antigen CD68; scavenger receptor class D,

%m%ﬁiss%l cyclin-dependent kinase 5 PSSALRE; cyclln-d%%%gggg)gmg%s

convertase activator; D component of complement (adipsin); adipsin;
complement factor D; properdin factor D CFD 53 CASP8 and FADD-like
apoptosis regulator FLIP - caspase 8 inhibitor, CASH; FLIP; MRIT;

CLARP; FLAME; Casper; e-FLIP; FLAME-I; I-FLICE; USURPIN; c-FLIPL;
C-FLIPR¢cskeh| RS1ifuASRBAR s BIdEpiRb et ddpAHR-likanapli 1RQRIOkGted index

T A R TR S O SRR GBS o

ClsaeHdRragetitiustire s retarrderlpndusiayromuidis viresutiaruch as
|scamata) pulhut syclestapud pretein. GGt unusual for predicted values using
such algorithms to be reported including a confidence interval (usually 90% or 95% CI)
based on a historical observed cohort’s predictions, as in the test for risk of future broast
cancer recurrence commercialized by Genomic Health (Redwood City, California),

The vltimate determinant and gold standard of true risk conversion to Diabetes is a
actual conversions within a sufficiently large population and observed over the length of time
claimed. However, this is problematic, as it is necessarily a retrospective point of view,
coming after any opportunity for preventive interventions. As a result, subjects suffering
from or at risk of developing Diabetes or a pre-diabetic condition are commonly diagnosed or
identified by methods known in the art, and future risk is estimated based on historical
experience and registry studies. Such methods include, but are not limited to, measmrement
of systolic and diastolic blood pressure, measurements of body mass index, in vitro
determination of total cholesterol, LDL, HDL, insulin, and glucose levels from blood
samples, oral glucose tolerance tests, siress tests, measurement of human serum C-reactive
protein (hsCRP), electrocardiogram (ECG), c-peptide levels, anti-insulin antibodies, anti-beta
cell-antibodies, and glycosylated hemoglobin (HbAc). Additionally, any of the
aforementioned methods can be used separately or in combination to assess if a subject has
shown an “improvement in Diabetes risk factors.” Such improvements include, without
limitation, a reduction in body mass index (BMI), a reduction in blood glucose levels, an
increase in HDL levels, a reduction in systolic and/or diastolic blood pressure, an increase in
insulin levels, or combinations thereof

The oral glucose tolerance test (OGTT) is principally used for diagnosis of Diabetes
Mellitus or pre-diabetic conditions when blood glucose levels are equivocal, during
preguancy, or in epidemiological studies (Definition, Diagnosis and Classification of
Diabetes Mellitus and its Complications, Part 1, World Health Organization, 1999). The
OGTT should be administered in the moming after at least 3 days of unrestricted diet (greater
than 150 g of carbohydrate daily) and usual physical activity, A reasonable (30-50 g)
carbohydrate-containing meal shounld be consumed on the evening before the test. The test
should be preceded by an overnight fast of 8-14 hours, during which water may be consumed.
After collection of the fasting blood sample, the subject should drink 75 g of anhydrous
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positive rate, for a 7.5 year conversion to diabetes when used at the WHO cut-off points.

This is a significant preblem for the clinical utility of the test, as even relatively high risk
ethnic groups have only a 10% rate of conversion to Diabetes over such a period unless
otherwise enriched by other risk factors; in an unselected general population, the rate of
conversion over such periods is typically estimated at 5-6%, ot less than 1% per annum.

Other methods of measuring glucose in blood include reductiometric methods known
in the art such as, but not limited to, the Somogyi-Nelson method, methods using hexokinase
and glucose dehydrogenase, immobilized glucose oxidase electrodes, the o-toluidine method,
the ferricyanide method and the neocuprine autoanalyzer method. Whole blood glucose
values are usually abont 15% lower than corresponding plasma values in patients with a
normal hematocrit reading, and arterial values are generally about 7% higher than
corresponding venous values. Subjects taking insulin are frequently requested to build up a
“glycemic profile” by self-measurement of blood glucose at specific times of the day. A “7-
point profile” is useful, with samples taken before and 90 minutes after each meal, and just
before going to bed.

A subject suffering from or at risk of developing Diabetes or a pre-diabetic condition
may also be suffering from or at risk of developing arteriovascular disease, hypertension or
obesity. Type 2 Diabetes in particular and arteriovascular disease have many risk factors in
common, and many of these risk factors are highly correlated with one another. The
relationships among these risk factors may be attributable to a small number of physiological
phenomena, perhaps even a single phenomenocn. Subjects suffering from or at risk of
developing Diabetes, arteriovascular disease, hypertension or obesity are identified by
methods known in the art. For example, Diabetes is frequently diagnosed by measuring
fasting blood glucose levels or insulin. Normal adult glucose levels are 60-126 mg/dL.
Normal insulin levels are 7 mU/mL + 3mU. Hypertension is diagnosed by a blood pressure
consistently at or above 140/90. Risk of arteriovascular disease can also be diagnosed by
measuring cholesterol levels. For example, LDL cholesterol above 137 or total cholesterol

above 200 1s indicative of a heightened risk of arteriovascular disease. Obesity is diagnosed
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complement receptor CR2; C3DR; CD21 CR2 WO N
2007/044860PCT/US2006/039963 DBRISKMARKER Official Name

anm) me Entrez Gene Link 63 CREB binding proteinp(ggﬁlk?'nste' 0963
“g)aybi gﬁ] rome) Chp; CBP; RTS; RSTS, CREB-binding protéin é%?&ﬁé)

64 C-reactive protein, pentraxin-related C-Reactive Protein, CRP, _PTXl
CRP 65 CREB regulated transcription coactivator 2 Torc2 (transcriptional
coactivator); transducer of regulated CAMP response element-binding

rotein (CREB) 2 CRTC2 66 colony stimulating factor 1 (macrophage)
Ffﬂ{ ESpRledBRyStimttdmy. edymiasriadroiRRgkicolenystikplating fasiox
ﬁg@%%?agﬁ%%?é%ﬁ?%ﬁ%@% ess (if measured at several sites, estimates fat
distribution), or bioimpedance (based on principle that lean mass conducts current betier than
fat mass (i.e. fat mass impades current}, estimates % fat) is measured. The parameters for
normal, overweight, or obese individuals is as follows: Underweighi: BMI <18.5; Normal:
BMI 18.5 to 24.9; Overweight: BMI = 25 {0 29.9. Overweight individuals are characterized
as having a waist circumference of >94 ¢m for men or >80 cm for women and waist to hip
ratios of > 0.95 in men and > 0.80 in women. Obese individuals are characterized as having a
BMI of 30 to 34.9, being greater than 20% above "normal" weight for height, having a body
fat percentage > 30% for women and 25% for met, and having a waist circumference >102
cm (40 inches) for men or 88 cm (35 inches) for women. Individuals with severe or morhid
obesity are characterized as having a BMI of > 35. Because of the interrelationship between
Diabetes and arteriovascular disease, some or all of the individual DBRISKMARKERS and
DBRISKMARKER panels of the present invention may overlap or be encompassed by
biomarkers of arteriovascular disease, and indeed may be useful in the diagnosis of the risk of
atteriovascular disease.

Risk prediction for Diabetes Melitus or a pre-diabetic condition can also encornpass
risk prediction algorithms and computed indices that assess and estimate a subject’s absolute
risk for developing Diabetes or a pre-diabetic condition with reference to a historical cohort.
Risk assessment using such predictive mathematical algorithms and computed indices has
increasingly been incorporated into guidelines for diagnostic testing and treatment, and
encompass indices obtained from and validated with, infer alia, multi-stage, stratified
samples from a representative population. A plurality of conventional Diabetes risk factors
are incorporated into predictive models. A notable example of such algorithms include the
Framingham Heart Study (Kannel, W.B,, et al, (1976) Am. J. Cardiol. 38: 46-51) and
modifications of the Framingham Study, such as the National Cholesterol Education Program
Expert Panel on Detection, Evalvation, and Treatment of High Blood Cholesterol in Adults
(Adult Treatment Panel III), also know as NCEP/ATP H1, which incorporates a patient’s age,
total cholesterol concentration, HDL cholesterol conceniration, smoking status, and systolic

blood pressure to estimate a person’s 10-year risk of developing arteriovascular disease,

which is commonly found in subjects suffering from or at risk for developing Diabetes
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W@Iﬁ@.ﬁ.—&%@ﬁﬂ%@nger, L. (2003) Diabetes Care 26(11): 3102-3110), the Finnish-based

Diabetes Risk Score (Lindstrm, J. and Tuomilehto, J. (2003) Diabetes Care 26(3): 725-731),
and the Ely Study (Griffin, 8.J. et al, (2000) Diabetes Metab. Res. Rev. 16: 164-171), the
contents of which are expressly incorporated herein by reference.

Archimedes is a mathematical model of Diabetes that simulates the disease state
person-by-person, object-by-object and comprises biological details that are continuous in
reality, such as the pertinent organ systems, more than 50 continuously interacting biological
variables, and the major symptoms, tests, treatments, and ouicomes commonly associated
with Diabetes,

Archimedes includes many diseases simultaneously and interactively in a single
integrated physiclogy, enabling it to address features such as co-morbidities, syndromes,
treatments and other multiple effects. The Archimedes model includes Diabetes and its
complications, such as coronary artery disease, congestive heart failure, and asthma. The
model is written in differential equations, using object-oriented programming and a construct
called “features”. The model comprises the anatomy of a subject (all simulated subjects have
organs, such as hearts, livers, pancreases, gastrointestinal tracts, fat, muscles, kidneys, eyes,
limbs, circulatory systems, brains, skin, and peripheral nervous systems), the “features” that
determine the course of the disease and representing real physical phenomena {e.g., the
number of milligrams of glucose in a deciliter of plasma, behavioral phenomena, or
conceptual phenomena (e.g., the “progression” of disease), risk factors, incidence, and
progression of the disease, glucose metabolism, signs and tests, diagnosis, symptoms, health
outcomes of glucose metabolism, treatments, complications, deaths from Diabetes and its
complications, deaths from other causes, care processes, and medical system resources. Fora
typical application of the model, there are thousands of simulated subjects, each with a
simulated anatomny and physiology, who will get simulated diseases, can seek care at
simulated health care facilities, will be seen by simulated health care personnel in simulated

facilities, will be given simulated tests and ireatments, and will have simulated outcomes, As
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that experts in the field identify as the foundations of their own understanding of the disease.
That information is used to develop differential equations that relate the variables. The
development of any particular equation in the Archimedes model involves finding the form
and coefficients that best fit the available information about the variables, after which the
equations are programmed into an object-oriented language. This is followed by a series of
exercises in which the parts of the model are tested and debugged, first one at a time, and
then in appropriate combinations, using inputs that have known outputs. The entire model
can then be used to simulate a complex trial, which demonstrates not only the individual parts
of the model, but also the connections between all the parts. The Archimedes calculations are
performed using distributed computing techniques. Archimedes has been validated as a
realistic representation of the anatomy, pathophysiology, treatments and outcomes pertinent
to Diabetes and its complications (Bddy, D.M. and Schiessinger, L. {2003) Diabetes Care
26(11) 3102-3110).

The Finland-based Diabetes Risk Score is designed as a screening tool for identifying
high-risk subjects in the population and for increasing awareness of the modifiable risk
factors and healthy lifestyle. The Diabetes Risk Score was determined from a random
population sample of 35- to 64-vear old Finnish men and women with no anti-diabetic drug
treatment at baseline, and followed for 10 years. Multivariate logistic regression model
coetlicients were used to assign each variable category a score. The Diabetes Risk Score
comprises the sum of these individual scores and validated in an independent population
survey performed in 1992 with a prospective follow-up for 5 years. Age, BMI, waist
circumference, history of anti-hypertensive drug treatment and high blood glucose, physical
activity, and daily consumption of fruits, berries, or vegetables were selected as categorical
variables.

The Finland-based Diabetes Risk Score values are derived from the coefficients of the

logistic model by classifying them into five categories. The estimated probability (p) of
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where Py ps the Ep}tercept and gﬁ, 2, and so on represent the regression coefficients of

the various categories of the risk factors x;, X, and so on.

The sensitivity relates to the probability that the test is positive for subjects who will
get drug-ireated Diabetes in the fisture and the specificity reflects the probability that the test
is negative for subjects without drug-treated Diabetes. The sensitivity and the specificity
with 95% confidence interval (CI) were calculated for each Diabetes Risk Score level in
differentiating the subjects who developed drug-treated Diabetes from those who did not.
ROC curves were plotted for the Diabetes Risk score, the sensitivity was plotied on the y-axis
and the false-positive rate (1-specificity) was plotted on the x-axis. The more accurately
discriminatory the test, the steeper the upward portion of the ROC curve, and the higher the
AUC, the optimal cut point being the peak of the curve.

Statistically significant independent predictors of future drug-treated Diabetes in the
Diabetes Risk Score are age, BMI, waist circumference, antihiypertensive drug therapy, and
history of high blood glucose levels. The Diabetes Risk Score model comprises a concise
model that includes only these statistically significant variables and a full modei, which
includes physical activity and froit and vegetable consumption.

The San Antonio Heart Study is a long-term, community-based prospective
observational study of Diabetes and arteriovascular disease in Mexican Americans and non-
Higpanic Caucasians. The stndy inifially enrolled 3,301 Mexican-American and 1,857 non-
Hispanic Cancasian men and non-pregnant women in two phases between 1979 and 1988.
Participants were 25-64 years of age at enroliment and were randomly selected from low,
middie, and high-income neighborhoods in San Antonio, Texas. A 7-8 year follow-up exam
followed approximately 73% of the surviving individuvals initially enrolled in the study.
Baseline characteristics such as medical history of Diabetes, age, sex, ethnicity, BMI, systolic
and diastolic blood pressure, fasting and 2-hour plasma glucose levels, fasting serum total
cholesterol, LDL, and HDL cholesterol levels, as well as triglyceride levels, were compiled
and assessed. A multiple logistic regression model with incident Diabetes as the dependent

variable and the aforementioned baseline characteristics were applied as independent
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forkhead box 01A Hall; FKHR; FOXO01; forkhead (Drosophila) homolog 1
(rhabdomyosarcorna); forkhead, Drosophila, homolog of, in

VJ@@@W% J¥gsarcoma FOX IA 86 ferritin FTH; PLIF; FTHLG6; P§117§S2006/039963

apoferrltln placenta immunoregulatory factor; proliferation-in
protein 15 FTH1 87 glutamate decarboxylase 2 glutamic acid
decarboxylase (OAD65) antibodies; Glutamate decarboxylase-2
(pancreas);glutamate decarboxylase 2 (pancreatic islets and brain,

65k1-3) GAD2 88 galanin GALN; GLNN; galanin-related peptide GAL 89
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lucagon-like peptide 2 lucokinase hezokinase 4, maturity to
@'Fﬁ‘?ﬁﬁé@é%f’%ﬁé“;}&ﬂ@g?“@@f@ LRETHRFRNpIE 3 el apigtpmedicting
MaeNtEkcH S2gavibixg uia by HeaasiRiasant a stepwise logistic regression

procedure in which the variables that had shown statistically significant odds ratios when

ucin

examined individually were allowed to enter the model. This multivariable model is then
analyzed by ROC curves and 95% CIs of the areas under the ROC curves estimated by non-
parametric algorithms such as those described by DeLong (DeLong E.R. et al, (1988)
Biometrics 44: 837-45). The results of the San Antonio Heart Study indicate that pre-diabetic
subjects have an atherogenic pattern of risk factors (possibly caused by obesity,
hyperglycemia, and especially hyperinsulinemia), which may be present for many years and
may contribute to the risk of macrovascular discase as much as the duration of clinical
Diabetes itself.

Despite the numerous studies and algorithms that have been used to assess the risk of
Diabetes or a pre-diabetic condition, the evidence-based, multiple risk factor assessment
approach is only moderately accurate for the prediction of short- and long-term risk of
manifesting Diabetes or a pre-diabetic condition in individual asymptomatic or otherwise
healthy subjects. Such risk prediction algorithms can be advantageously used in combination
with the DBRISKMARKERS of the present mvention to distinguish between subjects in a
population of interest to determine the risk stratification of developing Diabetes or a pre-
diabetic condition. The DBRISKMARKERS and methods of use disclosed herein provide
tools that can be used in combination with such risk prediction algorithms to assess, identify,
or diagnose subjects who are asymptomatic and do not exhibit the conventional risk factors.

The data derived from risk prediction algorithms and from the methods of the present
invention can be compared by linear regression. Linear regression analysis models the
relationship between two variables by fitting a linear equation to observed data. One variable
is considered fo be an explanatory variable, and the other is considered to be a dependent
variable. For example, values obtained from the Archimedes or San Antonio Heart analysis
can be used as a dependent variable and analyzed against levels of one or more
DBRISKMARKERS as the explanatory variables in an effort tomore fully define the
underlying biology implicit in the calculated algorithm score (see Examples). Alternatively,
such risk prediction algorithms, or their individual inputs, which are generally

DBRISKMARKERS themselves, can be directly incorporated into the practice of the present
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GOT,; GTG; CD224; glutamyl transpeptidase;gamma- glutamyl
transpeptidase GGT1 93 growth hormone | growth hormone - OH, OH-N,

“%IQMWQIQQ@N, pituitary growth hormone GM 94 ghrelin/obes}%%ﬁzmﬁmg%s
' N

preprohormone ghrelin - MTLRP, ghrelin, obestatin, ghrelin; ghre
precursor; ghrelin, growth hormone secretagogue receptor ligand;
motilin-related peptide GHRL 95 gastric inhibitory polypeptide
glucose-dependent insulinotropic peptide GIP 96 gastric inhibitory
polypeptide receptor GIP Receptor GIPR 97 glucagon-like peptide 1

liggeptar, glitdgandikiaqdepiisatinegepind ddhiRO8.puisatnal neieokide
hinding pratein (0 protein), beta polypeptide 3 O-protein beta-3 subunit - G
protein, beta-3 subunit, GTPbinding regulatory protein beta-3 chain;
guaning FRefcsEtres iR dasratshineiay 26 iy form) bt ibutiies: Jifkthine
usleatiste-bindirg:p vteimdeR-deuunisiby PR 8RR on e S8€1RIEMnd » is the
S N ORI SRR eion v
variables is the “correlation coefficient,”or R, which is a value between -1 and 1 indicating
the strength of the association of the observed data for the two variables. This is also often
reported as the square of the correlation coefficient, as the “coefficient of determination” or
R?; in this form it is the proportion of the total variation in Y explained by fitting the line.
The most common method for fitting a regression line is the method of least-squares. This
method calculates the best-fitting line for the observed data by minimizing the sum of the
squares of the vertical deviations from cach data point to the line (if a point lies on the fitted
line exactly, then its vertical deviation is 0). Because the deviations are first squared, then
summed, there are no cancellations between positive and negative values.

After a regression line has been computed for a group of data, a point which les far
from the line (and thus has a large residual value) is known as an outlier. Such points may
represent erroneous data, or may indicate a poorly fitting regression line. If a point lies far
from the other data in the horizontal direction, it is known as an influential observation. The
reason for this distinction is that these points have may have a significant impact on the slope
of the regression line. Once a regression model has been fit to a group of data, examination
of the residuals (the deviations from the fitted line to the observed values) allows one of skill
in the art to investigate the validity of the assumption that a linear relationship exists. Plotting
the residuals on the y-axis against the explanatory variable on the x-axis reveals any possible
non-lincar relationship among the variables, or might alert the skilled artisan to investigate
“lurking variables.” A “lurking variable” exists when the relationship between two variables
1s significantly affected by the presence of a third variable which has not been included in the
modeling effort.

Linear regression analyses can be used, inter alia, to predict the risk of developing
Diabetes or a pre-diabetic condition based upon correlating the levels of DBRISKMARKERS
in 2 sample from a subject to that subjects’ actual observed clinical outcomes, or in
combination with, for example, calculated Archimedes risk scores, San Antonio Heart risk
scores, or other known methods of diagnosing or predicting the prevalence of Diabetes or a

pre-diabetic condition. Of particular use, however, are non-linear equations and analyses to
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Official Name Common Name Entrez Gene Link 99 glutamic-pyruvate
transaminase (alanine aminotransferase) glutamm-pyruvate transaminase

v&@lﬁﬁ% Minotransferase), AAT1, ALT1, GPT1 OPT 100

releasing peptide (bombesin) bombesin; BN; GRP-10; pro%?F%ht;}gs2‘}%/939963
preproGRP; neuromedin C; pre-progastrin releasing peptide GRP 101
gelsolin (amyloidosis, Finnish type) gelsolin GSN 102 hemoglobin CD3I;
alpha-1 &bin; alpha-1- globin; alpha-2 globin; alpha-2- globin; alpha one
globin; hemoglobin alpha 2; hemoglobin alpha-2; hemoglobin alpha-1
chainjine meginbinaipberdkgobiswhginidicShRele Eﬁéﬂﬁﬁfg@pﬁ%&ms of
(hBy%ocretln Ore%gﬁ%%gé%%%)ﬁbgg e{?l%(%ﬁl S%?g?e)%%ll%%&eﬁgﬁs% WI and
synactic classification algorithms, and methods of risk index construction, utilizing pattern
recognition features, including established techniques such as the Kth-Nearest Neighbor,
Boosting, Decision Trees, Neural Networks, Bayesian Networks, Support Vector Machines,
and Hidden Markov Models. Most commonly used are classification algorithms using
logistic regression, which are the basis for the Framingham, Finnish, and San Antonic Heart
risk scores. Furthermore, the application of such techniques to panels of multiple
DBERISKMARKYRS is encompassed by or within the ambit of the present invention, as is the
use of such combination to create single numerical “risk indices” or “risk scores”
encompassing mformation from multiple DBRISKMARKER inputs. An example using
logistic regression is described herein in the Examples.

Factor analysis is a mathematical technique by which a large number of correlated
variables (such as Diabetes risk factors) can be reduced to fewer “factors™ that represent
distinct attributes that account for a large proportion of the variance in the original variables
(Hanson, R.L. et al, (2002) Diabetes 51: 3120-3127). Thus, factor analysis is well suited for
identifying components of Diabetes Mellitus and pre-diabetic conditions such as IGT, IFG,
and Metabolic Syndrome. Epidemiological studies of factor “scores” from these anlyses can
further determine relations between components of the metabolic syndrome and incidence of
Diabetes. The premise underlying factor analysis is that correlations observed among a set of
variables can be explained by a small number of unique unmeasured variables, or “factors”.
Factor analysis involves two procedures: 1) factor exiraction to estimate the number of
factors, and 2} factor rotation to determine constituents of each factor in terms of the original
variables. _

Factor extraction can be conducted by the method of principal components. These
components are linear combinations of the original variables that are constructed so that each
component has a correlation of zero with each of the other components. Each principal
compenent is associated with an “eigen-value,” which represents the variance in the original
variables explained by that component (with each original variabie standardized to have a
variance of 1). The number of principal components that can be constructed is equal to the
number of original variables. In factor analysis, the number of factors is customarily
determined by retention of only those components that account for more of the total veriance

than any single original variable (i.e., those components with eigen-values of >1).
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105 hepatocyte growth factor (hepapoietin A; scatter factor) H(_apatocyte
growth factor (HGF) - F-TCF, HGFB, HPTA, SF, fibroblast-derived tumor

woyRtosiadactor; hepatocyte growth factor; hepatopoietin A; Jg-csna6/039963
fibroblast-derived mitogen; scatter factor HOF 106 hepatocyte nuclear

factor 4, alpha hepatocyte nuclear factor 4 - HNF4, HNF4a7, HNF4a8,
HNF4a9, MODY, MODYI, NR2A1, NR2A21, TCF, TCF14, HNF4-alpha;
hepatic nuclear factor 4 alpha; hepatocyte nuclear factor 4 alpha;

transcription factor-14 HNF4A 107 haptoglobin haptoglobin - hp2-alpha
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uncorrelated with one another (also known as “orthogonal methods™) or by whether they
allow factors to be correlated (“oblique methods™). In interpretation of factor analysis, the
pattern of factor loadings is examined to determine which original variables represent
primary constituents of each factor. Conventionally, variables that have a factor loading of
>0.4 (or less than -0.4) with a particular factor are considered to be its major constituents,
Factor analysis can be very useful in constructing DBRISKMARKER panels from their
constituent components, and in grouping substitutable groups of markers,

Levels of an effective amount of DBRISKMARKER proteins, nucleic acids,
polymorphisms, metabolites, or other analytes also allows for the course of treatment of
Diabetes or a pre-diabetic condition to be monitored. In this method, a biological sample can
be provided from a subject undergoing treatment regimens, e.g., drug treatments, for
Diabetes. Such treatment regimens can include, but are not limited t0, BXercise regimens,
dietary supplementation, surgical intervention, and treatment with therapeutics or
prophylactics used in subjects diagnosed or identified with Diabetes or a pre-diabetic
condition. If desired, biological samples are obtained from the subject at various time points
before, during, or after treatment. Levels of an effective amount of DERISKMARKER.
proteins, nucleic acids, polymorphisms, metabolites, or other analytes can then be determined
and compared to a reference value, e.g. a control subject or population whose diabetic state ig
known or an index value or baseline value. The reference sample or index value or baseline
value may be taken or derived from one or more subjects who have been exposed to the
treatment, or may be taken or derived from one or more subjecis who are at low risk of
developing Diabetes or a pre-diabetic condition, or may be taken or derived from subjects
who have shown improvements in Diabetes risk factors as a result of exposure to treatment.
Alternatively, the reference sample or index value or baseline value may be taken or derived
from one or more subjects who have not been exposed to the treatment. For example,

samples may be collected from subjects who have received initial treatment for Diabetes or a
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weommendame Entrez Gene Link 113 insulin-like growth f &?f

ICAMI 112 interferon, gamma IFNG: IFG; IFI IFNG WO
2007/044860PCT/US2006/039963 DBRISKMARICER Official Name

(somatomedin C) 1GF-1: somatomedin C. insulin-like growt aé%@'ié@?i“
114 insulin-like growth factor 2 (somatomedin A) IGF-1l polymorphisms
(somatomedin A) - Cllorf43, INSIGF, pp9974, insulin-like growth factor 2;
insulin-like growth factor II; insulin-like growth factor type 2; putative
insulin-like growth factor Il associated protein IOF2 115 insulin-like growth
factatidyicidingditatennd snswhinelikegraedhifacionbinding IﬁéQiﬁlﬁhtﬂc condition to
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generate a “subject expression profile” taken from subjects who have Diabetes or a pre-
diabetic condition like impaired glucose tolerance, The subject expression profiles can be
compared to a reference expression profile to diagnose or identify subjects at risk for
developing Diabetes or a pre-diabetic condition, to monitor the progression of disease, as
well as the rate of progression of disease, and to monitor the effectiveness of Diabetes or pre-
Diabetes treatment modalities. The reference and subject expression profiles of the present
invention can be contained in a machine-readable medinm, such as but not limited to, analog
tapes like those readable by a VCR, CD-ROM, DVD-ROM, USB flash media, among others.
Such machine-readable media can also contain additional test results, such as, without
limitation, measurements of conventional Diabetes risk factors like systolic and diastolic
blood pressure, blood glucose levels, insulin levels, BMI indices, and cholesterol (LDL and
HDL) levels. Altematively or additionally, the machine-readable media can also comprise
subject information such as medical history and any relevant family history. The rnachine-
readable media can also contain information relating to other Diabetes-risk algorithms and
computed indices such as those described herein.

Differences in the genetic makeup of subjects can result in differences in their relative
abilities to metabolize various drugs, which may modulate the symptoms or risk factors of
Diabetes or a pre-diabetic condition. Subjects that have Diabetes or a pre-diabetic condition,
or at risk for developing Diabetes or a pre-diabetic condition can vary in age, ethmicity, body
mass index (BMI), total cholesterol levels, blood glucose levels, blood pressure, LDL and
HDL levels, and other parameters. Accordingly, use of the DBRISKMARKERS disclosed
herein allow for a pre-determined level of predictability that a putative therapeutic or
prophylactic to be tested in a selected subject will be suitable for treating or preventing

Diabetes or a pre-diabetic condition in the subject.
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ikk-beta; 11CK2; [ICICB; NFKBHCB; IICK-beta; nuclear factor NF-kappa-B
inhibitor kinase beta; inhibitor of nuclear factor kappa B kinase beta
' KB 118 interleukin 10 IL-10, CSIF, 1L-10, ILIO

“tho z}ééi(g%thesis inhibitory factor ILIO 119 interleukin 18 @‘d}%
(interferon-gamma- inducing factor) IL-18 - IGIF, IL-18, IL-1g, IL1F4, IL-1
gamma; interferongamma-inducing factor; interleukin 18; interleukin- |
gamma,; interleukin-18 ILI8 120 interleulcin I, alpha IL 1 - IL-1A, ILI, ILI-
ALPHA, ILIF1, ILIA (ILI F1); hematopoietin-1; preinterleukin 1 alpha;
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agent or a drug, or can be compared to samples derived from one or more subjects who have

5696/039963

shown improvements in Diabetes or pre-Diabetes risk factors as a result of such treatment or
exposure. Examples of such therapeutics or drugs frequently used in Diabetes treatments,
and may modulate the symptoms or risk factors of Diabetes include, but are not limited to,
sulfonylureas like glimepiride, glyburide (also known in the art as glibenclamide), glipizide,
gliclazide; biguanides such as metformin; insulin (including inhaled formulations such as
Exubera), and insulin analogs such as insulin lispro (Humalog), insulin glargine (Lantus),
insulin detemir, and insulin glulisine; peroxisome proliferator-activated receptor-y (PPAR-y)
agonists such as the thiazolidinediones including troglitazone (Rezulin), pioglitazone {Actos),
rosiglitazone (Avandia), and isaglitzone (also known as netoglitazone); dual-acting PPAR
agonists such as BMS-298585 and tesaglitazar; insulin secretagogues including metglitinides
such as repaglinide and nateglinide; analogs of glucagon-like peptide-1 (GLP-1) such as
exenatide (AC-2993) and liraglutide (insulinotropin); inhibitors of dipeptidy! peptidase IV
like LAF-237; pancreatic lipase inhibitors such as orlistat; ci-glucosidase inhibitors such ag
acarbose, migitol, and voglibose; and combinations thereof, particularly metformin and
glyburide (Glucovance), metformin and rosiglitazone (Avandamet), and metformin and
glipizide {Metaglip). Such therapeutics or drugs have been prescribed for subjects diagnosed
with Diabetes or a pre-diabetic condition, and may modulate the symptoms or risk factors of
Diabetes or a pre-diabetic condition.

A subject sample can be incubated in the presence of a candidate agent and the pattern
of DBRISKMARKER expression in the test sample is measured and compared to a reference
profile, e.g., a Diabetes reference expression profile or a non-Diabetes reference expression
profile or an index valne or baseline value. The test agent can be any compound or
composition or combination thereof. For example, the test agents are agents frequently used
in Diabetes treatment regimens and are described herein.

Table 1 comprises the two-hundred and sixty (260) DBRISKMARKERS of the
present invention. One skilled in the art will recognize that fhe DBRISKMARKERS
presented herein encompasses all forms and variants, including but not limited to,
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Gene Link intracellular IL-1 receptor antagonist type II; intracellular .
interleukin | receptor antagonist (iclL- Ira); type Il interleukin-1 receptor
123 interleulcin 2 interleukin-2 (IL-2) - IL-2, TCG
Iyrnphokine0 T cell growth factor; aldesleukin; interleukin-2; #’;%%'Iuszgnﬁmw%s
regulation of T-cell clonal expansion IL2 124 interleukin 6 (Interferon, beta
2) Interleukin-6 (IL-6), BSF2, HGF, HSF, IFNB2, IL-6 IL6 125 interleukin 6
receptor interleukin-6 receptor, soluble (sIL-6R) - CD126, IL-6R-1,
IL6R-alpha, IL6RA, CD126 antigen; interleukin 6 receptor alpha subunit
pbbRdR6sintetiefokins Soimterte dkiiv:Bi(ts - BB i Q€ inAIMIBIE-tpGNOCIc8]s, receptors
ﬁ Faihy GBI aiia%a&s(é@min%&é& ’gt% hg AP M DNCEMONAE, Mafiea
AP-1,"NAP I, SCYBS8, TSG-I C chemokine ligand 8;
Ve AT RIS ATS: n‘iﬂ]é’ei'i“&?ﬁ%‘ﬁi‘&ifaa&i@: ARG Bfé%tiiitaﬂi‘ti@@i SBHHSe
refeirdeitenaline ((BXEX MR ligand Bnetneatakinngsaio dyily assembled
S%i_h%mr%tactic protein 1; lymphocyte-derived neutrophil-activating factor;
monocyte derived neutrophilactivating protein; monocytederived
neutrophil chemotactic factor; neutrophil-activating factor;

neutroﬁ&i%acﬂmwpﬂﬂlﬂﬁﬂsneutrophil activating protein 1; protein

2.1.0C-—cmallindueible C\l'l-n

%5 RERRE HeHe Y& %Quulallllly Dy |||C|||ﬂlﬁ—,"i§ hl'fé} &i&l IIIIIIJIﬁE T
beta A iactivm A, activin AB Iaipha polypeptilde) activin A - EDF NP, Ge;ie:ie.iznk

Inhibin, beta-1; nzkubimnbﬁgaaékeim HBAZRE [NStlftnyiurea receptor (SURD), | ABCCS

{CFTR/MRP}, member 8 HI; SUR; HHF1; MRPE,
PHEL; SURIL; ABC36; HRINS
2 ATP-binding cassetie, sub-family C sulfonylurea receptor (SUR22), | ABCCY
(CFTR/MRP), member & SUR2; ABC37; CMD10;
1 FLI36852
3 angiotensin I converting enzyme angiofensin-converting enzyme | ACE
(peptidyi-dipeptidase A) 1 (ACE) - ACE], CD}43, BCP,

DCP1, CD143 aniigen;
anglotensin I converting
enzyme; angiotensin converting
enzyme, somatic isoform;
carboxycathepsin; dipeptidyl
carboxypeptidase I; kininase
L; peptidase P; pepiidyl-
dipeptidase A; testicular ECA

4 adenylate cyclase activating adenylate cyclase activating ADCYAP1
polypeptide 1 (pituitary) polypeptide

3 adiponectin, C1Q and collagen Adiponectin - ACDC, ADIPOQ
domain containing ACRP30, APM-1, APMI,

(BP28, adiponectin, adipocyte,
C1Q and coliagen domain
containing; adipocyte, C1Q and
collagen domain-containing;
adiponectin; adipose most
abundant gene transcript 1;
gelatin-binding protein 28

6 adiponectin receptor 1 G Protein Coupled Receptor ADIPOR1
AdipoRl - ACDCRI1, CGI-45,
PAQRI, TESBP1A

7 adiponectin receptor 2 G Protein Coupled Receptor ADIPOR2
AdipoR2 - ACDCR2, PAQR2

8 adrenomedullin adrenomeduliin - AM, ADM
preproadrenomedullin

9 adrencreic, bete-2-, receptor, surface | G Protein~ Coupled Beta-2 ADRB2

Adrenoceptor ~ ADRBZR,
ADRBR, BZAR, BAR,
BETAZAR, beta-2 adrenergic
receptor; beta-2 adrenocepior;
catecholamine receptor

10 advanced ghycosylation end product- | RAGE - advanced AGER
specific receptor glycosylation end product-
specific receptor RAGES;




insulin, proinsulin INS 129 insulin receptor CD220, 1-IHF5 INSR 130
insulin promoter factor-I IPF-I, PDX-1 (pancreatic and duodenal
actor-1) IPF1 131 insulin receptor substrate 1 HIRS-
w%gggﬁ%%%%greceptor substrate-2 IRS2 IRS2 133 potassium i)%%&éﬁi}%)%g%s
inwardly-rectifying channel, subfamily 3, member 11 ATP gated K+
channels, Kir 6.2; BIR; HHF2; PHHI; IICATP; 1C1126.2 KCNJ11 134
potassium inwardly-rectifying channel, subfamily J, member 8 ATP gated

K+ channels, Kir 6.1 KCN.18 WO 2007/044860PCT/US2006/039963
DBFRESKNMA

R Officia} Name Common Name Entrez
: ‘ Gene Link

advanced glycosylation end
produci-specific recepior
variant sSRAGE]; advanced
glycosylation end product-
specific receptor variant
sRAGE2; receptor for
advanced glycosylation end-
products; soluble receptor

11 agouti related protein homolog AGRT, ART, ASIP2, & AGRP
(mouse) Agouti-related transcript,
mouse, homelog of; agouti
{mouse} related protein; agouti
related protein homolog

12 angiotensinogen (serpin peptidase angiotensin I; pre- AGT
inhibitor, clade A, member 8) angiotensinogen; angiotensin [1
precursor; angiotensinogen
(serine (or cysteine) peptidase
inhibitor, clade A, member 8);
angiotensinogen (serine (or
cysteine) proteinase inhibitor,
clade A (alpha-1 antiproteinase,
antitrypsin), member 8)

13 angiotensin I receptor, type 1 G protein-Coupled Receptor AGTIRI
AGTRIA - AG28, AGTRIA,
AGTRIB, ATI, AT1B,
AT2ZR1, AT2R1A, AT2R1B,
HATIR, angiotensin recepior
1; angiotensin recepior 1B;
type-1B angiotensin II receptor

14 angiotensin If receptor-associated angiotensin [T - ATRAP, ATI AGTRAP
protein receptor-associated protein;
angiotensin I, type I receptor-
mssociated protein

15 alpha-2-HS-pglycoprotein AZHS, AHS, FETUA, HSGA, | AHSG
Alpha-2HS-glycoprotein;
fetuin-A
16 v-akt murine thymoma viral Ser/Thr kinase Akt - PKB, ART1
oncogene homalog 1 PREKBA, RAC, RAC-ATPHA,

RAC-alpha serine/threonine-
protein kinase; murine
thymoma viral (v-akt)
oncogene homolog-1; protein
kinase B; rac protein kinase

alpha
17 v-akt murine thymoma viral PKBBETA, PRKBR, RAC- AKT2
oncogene homolog 2 BETA, Murine thymoma viral
(v-akt) homolog-2; rac protein
kinase beta
18 albumin Ischemia-modified albumin ALB

(IMA) - cell growth inhibiting
protein 42; growth-inhibiting
protein 20; serum atbumin

19 Alstrom syndrome ! ALSS ALMS1

20 archidonate 12-lipoxygenase LOG12, 12{S)-lipoxygenase; ALOX12
platelet-type 12-
lipexygenase/arachidonate 12-
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Official Name Common Name Entrez Gene Link 135 klotho klotho ICL 136
kallilcrein B, plasma (Fletcher factor) 1 kallilcrein 3 - ICLK3 - ICallikrein,
wo'agmakallikrein 3, plasma; kallikrein B plasmay; kininogeni; fiasigiesosss
kallikrein Bl KLKB1 137 leptin (obesity homolog, mouse) leptin - 013,

OBS, leptm; leptin (murine obesity homolog); obesity; obesity (murine
homolog, leptin) LEP 138 leptin receptor leptin receptor, soluble - CD295,
OBR, OB receptor LEPR 139 legumain putative cysteme protease 1 -
AEP, LGMN1, PRSC |, asparaginyl endopeptidase; cysteine protease 1;

HRSRIASEARGBINe, 1 (legOfayaE&MN 140

lipopré&esimgn(&)poprot

cinifefyez

Lp(a)). AK38_A
I"\“{I’ N 1
protein; apolipop

QA |1 P Anolinonrotein | n
DA =-APOoHpoRrotelin-p

rotein(a) LPL - LIPD LPA L;

) antianainaenic AK3
—aRHaRgHogerc-AKod
éﬁoxygenase

L, Gene Link i

21

ankyrin repeat domain 23

DARP, MARP3, Diabetes
relaied ankyrin repeat protein,
muscle ankyrin repeat protein 3

ANKRD23

22

apelin, AGTRI, 1 Ligand

XNPEP2, apelin, peptide
ligand for APJ receptor

APLN

23

apoiipoprotein A-1

apolipoproteins A-1 and B,
amyloidosis; apolipoprotein A-
1, preproprotein; apolipoprotein
Al; preproapolipoprotein

APOAL

24

apolipoprotein A~Il

Apolipoprotein A-I1

APOA2

25

apolipoprotein B (including Ag(x)
antigen)

apolipoproteins A-1 and B -
Apolipoprotein B, FLDRB,
apoB-100; apoB-48;
apolipopratein B;
apolipoprotein B48

APOR

26

apolipoprotein B

APO E - AD2, apoprotein,
Alzheimer disease 2
(APOE*E4-associated, late
onset); apolipoprotein B
precurser; apolipoprotein E3

APOE

27

aryl hydrocarbon receptor nuclear
translceator

dioxin receptor, nuclear
tfranslocator; hypoxia-inducible
factor 1, beta subunit

ARNT

28

Aryl hydrocarbon receptor nuclear
translocator-like

Bmall, TIC; JAP3; MOP3;
BMALL; PASD3; BMALIlg;
bHLH-PAS protein JAP3;
member of PAS superfamiiy 3;
ARNT-like protein 1, brain and
muscle; bagic-helix-loop-helix-
PAS orphan MOP3

ARNTL

25

arrestin, beta 1

beta arrestin - ARB1, ARRI,
arrestin beta 1

ARREBI1

30

arginine vasopressin (neurophysin IL,
aniidiuretic hormone, Diabetes
ingipidus, neurohypophyseal}

copepiin - ADH, ARVP, AVP-
NPII, AVRP, VP, arginine
vasopressin-neurophysin I
vasopressin-neurophysin 1I-
copeptin, vasopressin

AVP

31

bombesin receptor subtype 3

G-protein coupled receptor;
bombesin receptor subtype 3

BRS33

32

betacellulin

betacellulin

BTC

33

benzodiazepine receptor (peripheral)

PBR - DB, IBP, MBR, PBR,
PKBS, PTBR, mDRC, pkl8,

- benzodiazepine peripheral

binding site; mitochondrial
benzodiazepine receptor;
petipheral benzodiazapine
receptor; peripheral
benzodiazepine receptor;
peripherai-type benzodiazepine
recepior

BZRP

34

complement component 3

complement C3 - acylation-
stimulating protein cleavage
product; complement
component C3, ASP; CPAMD1

C3




141 lipoprotein lipase 142 v-maf musculoaponeurotic fibrosarcoma
oncogene homolog A (avian) MafA (transcription factor) - RIPE3b1

M@éﬁe%s{&)&f musculoaponeurotic fibrosarcoma oncogene j
MAFA 143 mitogen-activated protein kinase 8 interacting protel

JIP-1, HP1, PRKMSIP, INK-interacting protein 1; PRKM8 interacting
protein; islet-brain 1 MAPKS8IP | 144 mannose-binding lectin (protein C) 2,
soluble (opsonic defect) COLEC |, HSMBPC, MBL, MB!', MBPI,
Mannose-binding lectin 2, soluble (opsonic defect); mannan-binding lectin;

8.%??&?@39963

;
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[
y
G

¢

eceptorG prote
mnelanin-concent

soupled receptor

.@ﬁg@@f@@fmwﬁm

rating hofmone receptor 1 (¢
24 - 0PR24, MCHIR, SLC1, G protein- coupl=g|rweeq§t9¢r®ﬂa;r@ntprotel
24 isoform 1, GPCR24 MG

nmmmvmaﬁmg protein; nmamo&eléolndlng ﬂroteln'mrﬂﬁmsﬁnblndlng

in MBL.2 145 melanocortin 4

Enfrez
Gene Linle

u

l

]

t C4 - C4A

‘,@ é)g 1&t0xm u&%gr(sj fﬁmce
Cpmpong? Wlement

CAaA

ptor
N

etaifoggptidas
MMP), HME, M

matrix metallopr

2lastase)

LA OB EEE B Et‘:‘h'liﬁ%e)
Miscdeaarophage elastase;
dteinase 12; matrix metallopr

Wi ME el etsas

ﬂ:mﬁe,tahlmelas
otei ﬁm?éﬁfﬁ;i%?? 4

form of C4; basgic C4,
complement C4B; complement
component 48; complement
component 4B, ceniromeric;
complement component 4B,
telomeric; complement
component C4B

4B
tase;

e

Q

37

complement componexnt 5

anaphylatoxin C5a analog -
CPAMD4

Cs

38

Calpain-10

caleium-activated neutral
protease

CAPNI1G

35

cholecystoldnin

cholecystokinin

CCK

40

cholecystokinin (CCK)-A receptor

CCK-A; CCK-A; CCKRA,;
CCKI1-R; cholecystokinin-1
receplor; cholecystokinin
type-A receptor

CCKAR

41

chemokine (C-C motif) ligand 2

je); small inducible cytokine

Monoceyte chemoattractant
protein-1 (MCP-1) - GDCF-2,
GDCF-2 HC11, HC11,
HSMCR30, MCAF, MCP-1,
MCPIL, SCYAZ2, SMC-CF,
monocyte chemoattractant
protein-1; monocyte
chemotactic and activating
factor; monocyte chemotactic
protein 1, homologous to
mouse Sig-je; monocyte
secretory protein JE; small
inducible cytokine A2; small
inducible cytokine A2
{monocyte chemotactic protein
1, homologous to mouse Sig-

subfamily A (Cys-Cys),
member 2

CCL2

42

CI»14 molecule

CD14 antigen - monoeyte
receptor

Chi4

43

CD163 molecule

CD163 - M130, MM130 -
CD163 antigen; macrophage-
associated antigen,
macrophage-specific antigen

CDh163

CD36 molecule (thrombospondin
receptor)

fasty acid translocase, FAT;
GP4; GP3B; GPIV; PASIV;
SCARB3, PAS-4 protein;
collagen type 1; glycoprotein
I1Ib; cluster determinant 36;

CD36

falty acid translocase;

44




MMP 12 148 matrix metallopeptidase 14 (membrane-inserted) Matrix
Metalloproteinases (MM!"), MMP-X1, MTIMMP, MTMMP1, matrix MMP 14

WY QA {{0A4860PCT/US2006/039963 DERISICIVIARICEI%
Name Common Name Entrez Gene Link metalloproteinase

metalloproteinase 14 (membrane-inserted); membrane type 1
metalloprotease; membrane-type matrix metalloproteinase 1;
membrane-type-1 matrix metalloproteinase 149 matrix metallopeptidase
2 (gelatmase A, 72kDa gelatinase, 72IcDa type IV collagenase) Matrix

(%jﬂ.@?d /039963

f

be

REBNSEVORHRS

BE-1,721cD iy

e I\.collagenase;-collagen

bs (MMPYiNiPa@e CLG4, G

LGAACHKMbE-NahdONA,

se type 1V-A: m.qtrn(

Entrez
Gene Link:

etalloproteinas
latinase, 72kD)
gelatinase A, 72

metalloproteinas
metallopeptidase
collagenase) Maj
D210 type IV coll

[

e 2; matrix metalloproteinas

e 21@%%&5‘% . 72kD

type IV collagenase); matri
kDa gelatinase, 721cDa ty

agenase; gelatinase B; mad

e-11; neutrophil gelatinase Mhﬂjgzg;ﬁgq
9 (gelatinase B, 921cDa gelatmase;Q2kia. typs; [V
trix Metalloproteinases (MMPY!

ST ATl gens ginRse 2

el golitrgerassermatri

S5

DM M8 (Cla@d BpeG E
(BEFAn GRS, ma

X

| B,
[rix

I
(

netallopsoteinas
jelatinase, 9210
gelatinase B, 92

eChsfhaltbgametalloproteinas
type IV collagenase); matri
1(Da gelatinase, 921rDa tyy

e[ GORUNERE BisH2ZKD

nrétallapioieindséag;

Y. ﬁ@;ﬁégﬁoé"éﬁfh‘fype

CD33

V

sollagenase MM

3d molecule, delta (CD3-TCR
complex}

CD3-DELTA, T3D, CD3D
antigen, delta polypeptide;
CD3d antigen, delta
polypeptide (TiT3 complex);
T-cell receptor T3 delta chain

CD3D

47

CD3g molecule, gamma (CD3-TCR
complex)

T3G; CP3-GAMMA, T3G,
CD3G gamma; CD3yg antigen,
garnme polypeptide (TiT3
complex}; T-cell antigen
receptor complex, gamma
subunit of T3; T-cell receptor
T3 gamma chain; T-cell surface
glycoprotein CD3 gamma
chain precursor

CD3G

48

CD40 molecule, TNF receptor
superfamily member 5

Bp50, CDWA40, TNFRSES,
P50, B cell surface antigen
CD40; B cell-associated
molecule; CD40 antigen; CD40
antigen (TNF receptor
superfamnily member 5); CD40
type 1l isoform; CD40L..
receptor; nerve growth factor
receptor-related B-lymphocyte
activation molecute; tumor
necrosis factor receptor
superfamily, member 3

CD4g

45

CD44 ligand (TNF superfamily,
member 5, hyper-IgM syndrome)

CD40 Ligand (CD40L) (also
called soluble CDAOL. vs.
piatelet-bound CD40L),
CD154, CD40L, HIGM1, IGM,
IMD3, T-BAM, TNFSF3,
TRAP, gp39, hCD40L, CD40
amtigen Hgand; CD40 ligand;
T-B cell-activating molecule;
TNF-related activation protein;
tumor necrosis factor (igand)
superfamily member 5; tumor
necrosis factor (ligand)
superfamily, member 5 (hyper-
IgM syndrome); tumor necrosis
factor ligand superfamily
member 3

CD40LG

50

CD68 molecule

GP110; SCARD?1; macrosialin;

CD68

45




151 nuclear receptor co-repressor 1 NCoR; thyroid hormone- and retinoic
acid receptor- associated corepressor 1 NCOR1 152 neurogenic

wdifigsemliation 1 neuroD (transcription factor) - BETAZ, BHF-I;ICM%ZJ
NEUROD | 153 nuclear factor of kappa light polypeptide gene en

EB&QQ%ZS

ancer in

B-cells I(p105) nuclear factor, kappa B (NFKB); DNA binding factor KBF1,
nuclear factor NEkappa-B p50 subunit;nuclear factor kappa-B DNA
binding subunit NFKB | 154 nerve growth factor, beta polypeptide B-type

neurotrophic growth factor (BNGF) - beta-nerve growth factor; nerve

O PR BRI e

Mellitus (rnmmn

ta subuniéGFBmEb5 non-ir
N, type 2).1 NIDDM1 NIDDIV

sulin-depensaahDiabet
11 156 non-insulin-depe

S Entrez

e Link

Diabetes Mellitus
insulin-depender

5 (common, type 2) 2 NIDDM
t Diabetes NIDDM3

ST e M PPRIS,

antige s SCEvVenger
receptor class D, member 1

51

eyclin-dependent kinase 3

PSSALRE; cyclin-dependent
kinase 3

CDK5

52

complement factor D (adipsin)

ADN, DF, PFD, C3 convertase
activator; D component of
complement (adipsin); adipsin;
cormplement factor D
properdin factor B

CFD

53

CASPS and FADD-like apoptosis
regulator

FLIP - caspase 8 inhibitor,
CASH; FLIP; MRIT; CLARP,
FLAME; Casper; c-FLIP;
FLAME-1; I-FLICE;
USURPIN; ¢-FLIPL; ¢-FLIPR;
c-FLIPS; CASPSAPI, usurpin
beta; FADD-like anti-
apoptotic molecule; Inhibitor of
FLICE; Caspase-related
inducer of apoptosis; Caspase
homolog; Caspase-like
apoptosis Teguiatory protein

CFLAR

54

Clock homolog (mouse)

clock protein; elock {(mouse)

.| homolog; circadian locomoter

output cyeles kaput protein

CLOCK

55

chymase 1, mast cell

chymase 1 - CYH, MCT1,
chymase 1 preproprotein
transcript E; chymase 1
preproprotein transeript I;
chymase, heart; chymase, mast
cell; mast cell protease I

CMAL

56

cannabinoid receptor 1 (brain)

cannabinoid receptor 1 -
CANNG, CB-R, CBI1, CB1A,
CBI1K35, CNR, central
cannabinoid receptor

CNR}

57

cannabinoid receptor 2 (macrophage)

cannabinoid receptor 2
(macrophage), CB2, CX5

CNR2

a8

cortistatin

CST-14; CST-17; CST-29;
cortistatin-14; cortistatin-17;
cortigtatin-29; preprocortistatin

CORT

59

carnitine palmitoyltransferase I

CPT3; CPT1-L; L-CPT1,
carnitine palmitoyltransferase I;
liver

CPTIA

60

carnitine palmitoyliransferase II

CPT1, CPTASE

CPT2

61

complement component (3b/4b)
recepior 1

complement receptor CR1,
KN; C3BR; CD335; CD35
aniigen; C3b/C4b receptor; C3-
binding protein; Knops blood
group antigen; complement
component receptor 1;
complement component
{3b/4b) receptor 1, including
Knops blood group system

CR1

62

complement component (3d/Epstein
Barr virus) receptor 2

complement receptor CR2;
C3DR; CD21]

CR2

46




NIDDM3 WO 2007/044860PC T/US2006/039963 DBRISKMARKER

Official Name Common Name Entrez Gene Link Mellitus 3 158 nischarin

winiazling

transcription factor NRF;NF- kappa B repressing factor; NF-kappa
B-repressing factor NKRF 160 neuronatin Peg5 NNAT 161 nitric oxide

synthase 2A NOS, type Il; nitric oxide synthase, macrophage NOS2A

receptor) imidazoline receptor; IRAS; 1-1 recepﬁe&m%%&&as
protein; imidazoline receptor candidate; imidazoline receptor antisera

selected NISCH 159 NF-kappaB repressing factor NRF; ITBA4 gene;

DERISKMARKLR

Official Name

Common Name

Entrez
Gene Link

63

CREB binding protein (Rubinstein-

Taybi syndrome)

Cbp; CBP; RTS; RSTS,
CREB-binding protein

CREBBP

64

C-reactive protein, peniraxin-related

C-Reactive Protein, CRP,
PTX1

CRP

65

CREB reguiated transcription
coactivator 2

Torc2 (transcriptionzl
coactivator); transducer of
regulated cAMP response
element-binding protein
{CREB) 2

CRTC2

66

colony stirulating facior 1
(macrophage)

M-CSF - colony stimmulating
factor 1; macrophage colony
stimulating factor

CSF1

67

caithepsin B

cathepsin B - procathepsin B,
APPS; CPSB, APP secretase;
amyloid precursor protein
secretase; cathepsin B1;
cysteine protease;
preprocathepsin B

CTSRB

68

cathepsin L

CATL, MEP, major excreted
protein

CTSL

69

eytochrome P450, family 19,
subfamily A, polypeptide 1

ARO, ARO1, CPV], CYAR,
CYP19, P-450AR0OM,
aromatase; cytochrome P450,
family 19; cytochrome P450,
subfamily XIX (aromatization
of androgens); estrogen
synthetase; flavoprotein-linked
mOoNooXygenase; microsomal
NONOoXyEenase

CYP19A1

70

Dio-2, death inducer-obliterator 1

death associated transcription
factor 1; BYE1; DIO1;
DATF1; DIDO2; DIDO3;
DIO-1

DIDO]

71

dipeptidyl-peptidase 4 (CD26,

adenosine dearninase complexing

protein 2)

dipeptidylpeptidase I'V -
ADABP, ADCP2, CD26,
DPPIV, TP103, T-cell
activation antigen CD26;
adenosine deaminase
complexing protein 2,
dipeptidylpeptidase IV,
dipeptidytpeptidase [V (CD26,
adenosine deaminase
complexing protein 2)

DPP4

72

epidermal growth factor {beta-
urogastrone)

URG - urogasirone

EGF

73

early growth respense 1

zinc finger protein 225;
transcription factor ETR103;
early growth response protein
I; nerve growth factor-induced
protein A

EGRI1

74

epididymal sperm binding protein 1

E12, HE12, epididymal
secretory protein

ELSPBP!

75

ectonucleotide

pyrophosphatase/phosphodiesterase
1

ENPP1 - M631, NPP1, NPPS,
PC-1, PCA1, PDNPI, Ly-41
antigen; alkaline
phosphodiesterase 1;

ENPP1

47




162 Niemann-P ck disease, type C2 epididymal secreting protein 1 - HE!,
NP-C2, epididymal secretory protein; epididymal secretory protein El,
wWisshespgeific secretory protein NPC2 163 natriuretic pepti 5 rg :
B-type Natr?uretic Peptide (BNP), BNP, brain type natriureti%%gff)?f?%tdeo,%%s 763
pro-13NP?, NPPB NPPB 164 nuclear receptor subThmily 1, group D,

member 1 Human Nuclear Receptor NRIDI - EAR1, THRA |, THRAL,

ear-1, hRev, Rev-erbalpha; thyroid hormone receptor, alpha-like NRF1;
ALPHA-PAL; alpha palindromic-binding protein NRID1 NRF | 165 nuclear

SHPRISEON RETIO!

1 166 omGecmuprepro- (1

europbysathok)Naxytocin -

O Emrez

irf=ene Link

DT-NPL oxytocir
DXT 167 puriner
Coupled Recept
P2Y10; P2Y puri
eceptor P2Y, O-

-neurophysin I; 0xytocin-ne

gic receptor P2Y, O-protein
br P2Y10 - P2Y10, O-protein
noceptor 10; P2Y-like recep
protein coupled, 12 G Prote

urophysin |, preproprote

cgjﬁr{jﬁ]ﬂ@gla BB Protejn

COMRISCRILINETTIC Técd

tijlmﬁaa:anvﬁﬁoﬂ}ﬁaﬂpmk‘ter
%ﬁ?@!ﬁi@’é&%ptor P

2ptor
gic
PYI2 -

5P1999, ADP-gl

" feceptor

ADPG-H; HORK

5i-coupled ADP

BE RATAERBAC), P2Y
icose receptor; 0-protein ca ] )
receptor HORIC3; P2Y puringgggbr%ﬁf?‘?‘ﬁﬁf@l@temt

AEIS R RN lbe Y 12
upled:recepiqrmRHE999;

"BP300

P

el

eceplor;puriner
coupled 12; purir

IFEERPEE PR W, purin

esyieprdeeptor P2Y12; puta

PPN e Lo L VAR o SR
lagdrnbabrttict 2. O DTS
lived+prateincaupled
chain; Coagulation factor XIII,
A polypeptide; TGase;
{coagulation factor XIII, Al
polypeptide); coagulation

factor XIII A1 subunit; factor
XIla, coagulation factor XIII

Al subunit

78

coagulation factor VIII, procoagulant
cormponent (hemophilia A}

Factor VI, AHF, FR protein,
F8B, F8C, FVIIL, HEMA,
eoagulation factor VIII;
coagulation factor VI,
iseform b; coagulation facter
V1lic; factor VHI F8B;
procoagulant component,
isoform b

8

79

fatty acid binding protein 4,
adipocyte

fatty acid binding protein 4,
adipocyte - A-FABRP

FABP4

B0

Fas (TNF receptor superfamily,
member 6)

soluble Fas/APO-1 (sFas),
ALPSIA, APO-1, APTI, Apo-
1 Fas, CD95, FAS1, FASTM,
TNFRSF6, APO-1 cell surface
antigen; CD95 antigen; Fas
antigen; apoptosis antigen 1;
tumor necrosis factor receptor
superfamily, member &

FAS

81

Fas ligand (TNF superfamily,
member 6)

Fas ligand (sFasL), APTILGI,
CD178, CDI5L, FASL,
TNFSF6, CDO5 lgand;
apoptosis (APO-1) antigen
ligand 1; fas ligand; tumor
necrosis factor (ligand)
superfamily, member 6

FASLG

82

free faity acid receptor 1

G protein-coupled receptor 40 -
FFAIR, GPR40, G protein-
coupled receptor 40

FFAR]

83

fibrinogen alpha chain

Fibrin, Fib2, fibrinogen, A
alpha polypeptide; fibrinogen,
alpha chain, isoform alpha
preproprotein; fibrinogen,
alpha polypeptide

FGA

84

forkhead box A2

(Foxa2); HNF3B; TCF3B;
hepatic nuclear factor-3-beta;
hepatocyte nuclear factor 3,
beta

FOXAZ2

- 48




P2RY12 169 purinergic receptor P2Y, 0-protein coupled, 2 Purinoceptor 2
Type Y (P2Y2) - HP2U, P2RU1, P21J, P2U1, P2RY2 WO

waP R4 R44860PCT/US2006/039963 DBRISKIVIARKER Officy
Common Name &nag Gene Link P2UR, P2Y2, P2Y2R, AT

P2U nucleotide receptor; P2U purinoceptor 1; P2Y purinoceptor 2;
purinergic receptor P2Y2; purinoceptor P2Y2 170
progestagen-associated endometrial protein (placental protein .14,

D3%6/039963
receptor:

regnancy-associated endometrial alpha-2-globulin, alpha uterine protein)

ORI SENA-REER

dometrial nrnf

n PA

rodelin-Fogijdddetin-S; proglesteroﬁem'a%ﬁ%i’ated

PavA (transerintio

Entrez
oh Gene Link -

LA™ A=y

actor) palred d
factor 1 visfatin;

D 171 nmrerl hox.a

oA PAXA 72 p

torkhea
omain gene

4172 pr
nicotinamide phosphoribosy

éfﬁ&ﬂ%@ﬁﬂﬁﬁm

lireinslerase-dBiF 1
forkhead, Drosophila, homolog
of, in rhabdomyosarcoma

"FOXO1A
ng

86

ferritin

FTH; PLIF; FTHLSG; PIG1S;
apoferritin; placenta
immunoregulatory factor;
proliferation-inducing protein
15

FTHI

87

glutamate decarboxylase 2

glutamic acid decarboxylase
(GADGS) antibodies;
Glutamate decarboxylage-2
(pancreas); glutamate
decarboxylase 2 {pancreatic
| islets and brain, 65kI))

GAD2

88

galanin

GALN; GLNN; galanin-related
peptide

GAL

89

pastrin

gastrin - GAS

GAST

90

glucagon

glucagon-like peptide-1, GLP-
1, GLP2, GRPP, glicentin-
refated polypeptide; glucagon-
like peptide 1; gincagon-like
peptide 2

GCcG

H

glacokinase

hexokinase 4, maturity to onset
Diabetes of the young 2; GK;
GLK; HK4; HHF3; HKIV;
HXIKP; MODY?2

GCK

92

gamma-glutamyliransferase 1

GGT; GTG; CD224; glutamyl
iranspeptidase; gamma-
glutamy! transpeptidasge

GGT1

93

growth hormone 1

growth hormone - GH, GH-N,
GHN, hGH-N, pituitary growth
hormone

GH1

94

ghrelin/obestatin preprohormone

ghrelin - MTLRP, ghrelin,
obestatin, ghrelin; ghrelin
precurser; ghrelin, growth
hormone secretagogue receptor
ligand; motilin-related peptide

GHRL

gastric inhibitory polypeptide

glucose-dependent
insulinotropic peptide

GiP

96

gastric inhibitory polypeptide
recepior

GIP Receptor

GIPR

97

glucagon-like peptide 1 recepior

glucagon-iike peptide 1
recepior

GLPIR

98

guanine nucleotide binding protein
{G protein), beta polypeptide 3

G-protein beta-3 subunit - G
protein, beta-3 subunit; GTP-
binding regulatory proiein beta-
3 chain; guanine nucleotide-
binding protein GUIYG(SYG(T)
beta subunit 3; guanine
nucleotide-binding protein,
beta-3 subunit; hypertension
associated protein; transducin
beta chain 3

GNB3

49




173 phosphoenolpyruvate carboxykinase 1 (PEPCK1) PEPCKI; PEP
carboxykinase; phosphopyruvate carboxylase; phosphoenolpyruvate

weihPilasse PCK1 174 proprotein convertase subtilisin/kexi

/%%2%0(/93)9(3

proprotein convertase 1 (PCl, PC3, PCSK1, cleaves pro-insulin) PCSK
175 placental growth factor, vascular endothelial growth factor-related
protein placental growth factor - PLGF, P1GF-2 PGF 176
phosphoinositide-3-kinase, catalytic, alpha polypeptide PI3K, p110-alpha,
P13-kinase p110 subunit alpha; Ptdins-3- kinase p110;

hhespratiinRsitol 3-kinaseiatatabyiic, 110-[LCD, aiph@pn Name Entrez
asphatidylinositol 3-kinase, catalytic, alph DQ|VDeDtIde Gene Link
V
hhosph&tidylinosi ?ﬁm o BICHHOSHRER 3-IcihAsEar S{lﬁfsubunlt alpha
isofonn P1IK3CA 177 phosphomos ide-3-kmagga e gggmmbunlt 1 (p85
alpha) phophatidylinositol 3-kinase; phosphe tmhmnﬁgﬁbl 3-kinase,
egulatdt), 1; phpESHATRRTIFCSREE SRsEd abs r%p BPdfpha; | &P
bhosphoinositide-3-kinase, regulatory subunlt11 Ed)  F(R8% alpha);
osphatidvlino=|tol 3 klnase requlatorv suld urlitsipphepBiptide 1 (D85
; - 2ol BRERE W,&{iﬁ]_ Ip| A2G12. %rmlp N
secreted phospholﬁpgié%] 2 group XIIA secregégigﬁﬁghapj@l Eﬁ@%ﬁa_ > | FBAT
PLA2G12A 179 phospholipase A2, group HDglobin; alpha one gtobin,
hemeoglobin alpha 2;
hemoglobin alpha-2;
hemoglobin alpha-1 chain;
hemoglobin alpha 1 globin
chain, NCBI Reference
Sequences (RefSeq)
103 hemoglobin, beta HBD, beta globin HBB
104 hypocretin (orexin) neuropeptide orexin A; OX; PPOX HCRT
precursor
105 hepatocyte growth factor Hepatocyte growth factor HGF
(hepapoietin A; scatter factor) (HGF) - F-TCF, HGFB, HPTA,
BF, fibroblast-derived tumor
cytotoxic factor; hepatocyte
growth factor; hepatopoietin A;
lung fibroblast-derived
mitogen; scatter factor
106 hepatocyte nuclear facior 4, alpha hepatocyte nuclear factor 4 - HNF4A
HNF4, HNF4a7, HNF4a8,
HNF4ab, MODY, MODY1,
NRZA1, NR2A21, TCF,
TCF14, HNF4-alpha; hepatic
nuclear factor 4 alpha;
hepatocyte nuciear factor 4
alpha; transcription factor-14
107 haptoglobin haptoglobin - hp2-alpha HP
108 hydroxysteroid (1 1-beta) Corticosteroid 11-beta- HSDI11B1
dehydrogenase 1 dehydrogenase, isozyme 1;
HDL; 11-DH; HSD11,;
H8D11B; HSD11L; 11-bete-
HSD1
109 heat shock 70kDa protein 1B HSP70-2, heat shock 70kD HSPAIB
protein 18
110 islet amyloid polypeptide Amylin - DAP, IAP, Islet IAPP
amyloid polypeptide (Diabetes-
g associated peptide; amylin)
111 interceilular adhesion molecule 1 soluble mtercellular adhesion ICAMI
{CD54), human rhinovirus receptor molecule-1, BB2, CD54, P3.58,
60 bp after segment 1; cell
surface glycoprotein; cell
surface glycoprotein P3.58;
intercellolar adhesion molecule
1
112 interferon, gamma IFNG: IFG; IF] IFNG
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phospholipase A2, secretory - SPLASH, sPLA2S, secretory
phospholipase A2s PLA2G2D 180 plasminogen activator, tissue tissue
wdlasminaggn Activator (tPA), T-PA, TPA, alteplase; plasminQg&icaees/izssss
activator, tissue type; reteplase; t-plasminogen PLAT WO
2007/044860PCT/US2006/039963 DBRISKMARKER Official Name
Common Name Entrez Gene Link activator; tissue plasminogen activator
(t-PA) 181 patatin-like phospholmase domain containing 2 Adipose tissue

I
1

SL-AT

TGL,.TTS-2.2_adipose trigl

ceride lipase; desnutri

ranspo%ecrgtl

bn protelﬁ’ﬂjcﬁij ]ﬁ"‘lﬁﬁ/cerlde h

drolaS&mBplaEs 182

Eunfrez
Gene Link

proopiomietanoc
nlpha-melanocyt

f&!,{lh&ﬂ%‘:‘glrmpﬂdbpy opintbe
gsstipnwatng hormone/ betg

RO e
-melanecyte stimsating

IGF1

normorié# beta- ¢

alpha-MSH; gan
met-enkephalin;
N-terminal peptig
proACTH-endoryj
Corticotropin-lipg

endorpiingrprodpiomelanocd
HCE PRy 4ma-MSH:; cort
lipotropin beta; lipotropin gana:
le; melanotropin alpha; mel
bhin; adrenocorticotropin; pr,
trophin; adrenocorticotropicihg

riqyF-11 b@tfawrbﬁ?ﬂit beta-M

AP seon

aaomlmﬂogamma;. +like

&rt’ﬁﬁat‘ ve

E, in-l1 (e growt factor' 11

ma%rotem

7

pnin;

t

nlpha-milanocyt
peptide POMC 1

1+ ESA, PUN, Pal

esstimlitatragthBrmbnéycort
g¥B4raoxonase 1 ESA, PU
aoxonase

cedropire likevinterinedia

PSS ey

hIGFBP-1, IGF-binding protein
I; alpha-pregnancy-associated
endometrial globulin; amniotic
fluid binding protein; binding
protein-25; binding protein-26;
binding protein-28; growth
hormone independent-binding
protein; placental protein 12

"YGEBP1
onase

116

isulin-like growth factor binding
protein 3

insutin-like growth factor
binding protein 3: IGF-binding
protein 3 - BP-53, IBP3, IGF-
binding protein 3; acid stable
subunit of the 140 K IGF
complex; binding protein 29;
binding protein 53; growth
hormone-dependent binding
protein

IGFBP3

7

inhibitor of kappa light polypeptide
gene enhancer in B-cells, kinage beta

ikk-beta; IKK2; IKKE;
NFKBIKB: IKX-beta; nuclear
factor NF-kappa-B inhibitor
kinase beta; inhibitor of nuclear
Tactor kappa B kinase beta
subunit

IKBKB

118

interleukin 10

IL-10, CSIF, IL-10, IL10A,
TGIF, eytokine synthesis
inhibitory factor

119

interteukin 18 (interferon-gamma-
inducing factor)

IL-18 - IGIF, 11218, IL-1g,
IL1F4, IL-1 gamma; interferon-
gamma-indueing factor;
interleukin 18; interleukin-1
gamima; interleukin-18

120

interlevkin 1, alpha

IL 1-10-1A,JLT, IL1-

ALPHA, IL1F1, IL1A (IL1F1);
hematopoietin-1; preinterleukin
1 alpha; pre-interleukin-1-alpha

iL1A

121

interleukin 1, beta

interleukin-1 beta (IL-1 beta) -
{L-1, IL1-BETA, IL1F2,
catabolin; preinterleckin 1 beta;
pro-interieukin- I-beta

IL1B

122

interleukin I receptor antagonist

interleukin-1 receptor
antagomist (IL-1Ra) - ICIL-
1RA, IL~1ra3, IL1F3, IL1RA,
IRAP, ILIRN (ILIF3);

ILIRN
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PONL1 184 peroxisome proliferative activated receptor, alpha Peroxisome
proliferator- activated receptor (PPAR), NRIC1, PPAR, hPPAR, PPAR

“%%@7}3@&%\?#\ 185 peroxisome proliferative activated recept
PerOX|some proliferator- activated receptor (PPAR), FAAR, N

9&5?@?0&“ 963

[, NUCI, NUCII, PPAR-beta, PPARB, nuclear hormone receptor 1, PPAR
Delta PPARD 186 peroxisome proliferative activated receptor, gamma
Peroxisome proliferator- activated receptor (PPAR), HUMPPARG,
NR1C3, PPARG1, PPARG2, PPAR gamma,; peroxisome proliferative

ACBRASBO ABEEBL(

(
b

amma; peroxis

DI gammaytpesaxiseme proli

hme proliferator-activated receotor gamma.1; ppar

erator@acivaiedniecepto

[ Entrez
Gene Link

f

amma?2 PPARC

oactivator | Pgcl alpha; PPAR gamma coac

odulator-6; PP

protein phospha

5 187 peroxisome proliferatiyé’

AR gamma coactivator varig
lase |, regulatory (inhibitor) g

s e
nbgrm8EPARGE: IA 1

mﬁgom‘c?ﬂ\ TGHfebgen an

Common Name

sarcoplasmic ret]

protein phosphatase | glycogenassociated re
phosphatase 1 glycogen-binding regulatory F
2007/044860PC

G RIpdig suburmit, sket

T/US2006/039963 DBRISIC
Entrez Gene Link

imma,

38

SRl RO B 905 PPP
~g@@0mﬁulﬁmm croteil

tj} az km,
@fﬁ’@@j Name
expansion

124

interleukin 6 (interferon, beta 2)

Interleukin-G (11.-6), BSF2,
HGF, HSF, IFNB2, IL-6

L6

125

interleukin 6 receptor

interleukin-6 receptor, soluble
{sfL.-6R} - CD126, IL-6R-1, IL-
6R-alpha, IL6RA, CD126
antigen, interleukin 6 receptor
alpha subunit

TL6R

126

interleukin 8

Interleukin-8 (IL-8), 3-10C,
AMCE-], CXCLR, GCP-1,
GCP1, IL-8, K60, LECT,
LUCT, LYNAP, MDNCF,
MONAP, NAF, NAP-1, NAPI,
SCYBE, TSG-1, b-ENAP,
CXC chemokine ligand 8;
LUCT/interleukin-8; T cel
chematactic factor; beta-
thromboglobulin-like protein;
chemnokine (C-X-C motif)
ligend 8; emoctakin;
granulocyie chemotactic
protein 1; iymphocyte-derived
newrophil-activating factor;
monocyte derived neutrophil-
gotivating protein; monocyte-
derived neutrophil chemotactic
factor; neutrophil-activating
factor; neutrophil-activating
peptide 1; neutrophil-activating
protein 1; protein 3-10C; small
inducible cytokine subfamily
B, member 8

IL8

127

inhibin, beta A (activin A, activin
AB alpha polypeptide)

acfivin A - EDF, FRP, Inhibin,
beta-1; inhibin beta A

INHBA

128

ingulin

ingulin, proinsulin

INS

128

nsuiin receptor

CD220, HHFS

INSR

130

insulin promoter factor-1

IPF-1, PDX-1 (pancreatic and
duodenal homeobox factor-1)

IPF1

131

insulin receptor substrate 1

HIRS-1

IRS1

132

insulin receptor substrate-2

IRS2

IRS2

133

potassium inwardly-rectifying
channel, subfamily J, member 11

ATP gated K+ channels, Kir
6.2; BIR; HHF?2; PEHIL
IKATP; KIR6.2

134

potassivm inwardly-rectifying

KCNIL1

ATP gated K-+ channels, Kir

channel, subfamily J, member 8

KCNIB

6.1
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subunit 3; protein phosphatase type-1 glycogen targeting subunit; serine
/threonine specific protein phosphatase; type-I protein phosphatase

wissletalmuscle glycogen targeting subunit 189 protein pho
regulatory subunit 13" (PR 53) protein phosphatase 2A - PP

S Ao

PTPA, PP2A, subunit B'; phosphotyrosyl phosphatase activator; protein
phosphatase 2A, regulatory subunit B' PPP2R4 190 protein kinase,
AMP-activated, beta | non-catalytic subunit on list as adenosine

monophosphate icinase? - AMPIC, HAMPKb, 51-AMPactivated protein

kinEgEkategEsupbunit; AMiaatiated protein KinaSe-kata aen-CatdlYiigtre:
subunit: AMP-activated nrotein kinase beta gubunit. AMPK beta -1 chéirme Link
B AP Aﬁéa | nroilg‘?tb Ra AP :mh\mfn Hﬁﬂi?‘ KIAR|
O PTG krem p ésma rg?(‘:letc er acto kd'f} KLKB1
191 protein kinase, cCAMP-dependent, T ﬁga zg:gmg}sﬁe
PKACA, PICA Ctalpha; cAMP-dependent prab&mdgmezﬁatﬁhym subunit
alpha; cAMP-dependent protein kinase catalyi i@@@‘t&tﬁ‘nﬂ%ﬂfﬁ‘ﬁ%o m1;
Protein Knase A Galad yitespH I, dtsdr oA 1L ;fml"&ﬂ"tb!a&"l% Ebpmﬂ Sien
PKC-epsilon - PKCE, nPKC- epsilon PRKCE &f3dnpraiensamapdprosome,
macropain) 263 subunit, non-ATPase, 9 (Brd;ﬁfﬁl)f’%ﬁ?’ BUEnhomol )g of
rat Bridge 1,265 proigasee regutatory-subt |bpm”°é’e§iﬁ&%}émc 2631551
mon-ATPase regulatory subunit 9 PSMD9 194prestefamelia-Gtgynthase
MPGES¥*MGST-8M&GST1- Li, MGST1LL, RGES cm@igprmamz LGMN
PP1294, TP53112 Other Designations: MG§ rL Toaflis ‘E@Agene
$-transferase 1-like 1; microsomal glutathiorje eﬂﬁﬂ&@fﬁﬁ@r&em&e 1
f ptosis nrr{r?ugm 12; p53- mdure;‘-pl@mé(k@%mﬂogggt ‘ISPA
. . i3 11, a mpoprotein {a &}, N
P53 indiible protBRIs™ 12 APOA. LP}gpgigf}}}}m
Lp(a); antiangiogenic AK38
protein; apolipoprotein(a)
141 lipoprotein lipase LPL - LIPD LPL
142 v-maf musculoaponeurotic MafA (transcription factor) - MAFA
fibrogarcoma oncogene homolog A RIPE3b1, hMafA, v-maf
{avian) musculoaponeurotic
fibrosarcoma oncogene
homolog A
143 mitogen-activated protein kinsse 8 IB1, JIP-1, JIP1, PRKMSIP, MAPKRIPI
interacting protein 1 INK-interacting protein 1;
PRIMS interacting protein;
islet-brain 1
144 mannose-binding lectin (protein C) COLECH, HSMEBPC, MBI, MBL2
2, soluble {opsonic defect) MBP, MBP1, Mannose-binding
lectin 2, soluble (opsonic
defect); mannan-binding lectin;
mannan-binding protein;
mannose binding protein;
mannose-binding protein C;
soluble manmose-binding lectin
145 melanocortin 4 receptor G pretein coupled receptor MC4R
MC4
146 melanin-concentrating hormone G Protein-Coupled Receptor 24 | MCHRI
receptor 1 - GPR24, MCHIR, SLC1, G
protein-coupled receptor 24; G-
protein coupled receptor 24
isoform 1, GPCR24
147 matrix metallopeptidase 12 Matrix Metalloproteinases MMP12
{ruacrophage elastase) {(MMP), HME, MME,
macrophage elastase;
macrophage metalloelastase;
matrix metalioproteinase 12,
mairix retalloproteinase 12
{macrophage elastase)
148 matrix metallopeptidase 14 Matrix Metalioproteinases MMP14
{membraae-inserted) (MMP), MMP-X 31, MT1-
MMP, MTMMP1, matrix
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PTGES 195 prostaglandin-endoperoxide synthase 2 (prostaglandin O/H
synthase and cyclooxygenase) Cyclo-oxygenase-2 (COX-2) - COX-2,

“56%%3;94'?’4963
prostaglan

prostaglandin-endoperoxide PTOS2 WO
2007/044860PCT/US2006/039963 DBRISICMARKER Official Name
Common Name Entrez Gene Link synthase 2 196 protein tyrosine
phosphatase, mitochonthial 1 PTPMTI - PLIP, PNAS-129, NB4

IHS, PGHS-2, PHS-2, hCox-2, cyclooxygenaseP%l:i,;-mS2006’,@3g;%3
in O/FI synthase and cyclooxygenase;

apBpiosNAdiftere
97 Peptide YY

htiation rekatednaeatein; P T
PYY 1 PYY 198 retinol bindiy

N-like grRsRhamse P TH
1g_protein 4, plasma (RE

"M dtrez

PGy Link

RBP4; retinol-bin
interstitial RBP4
protein, pancrealf

ding protein 4, plasma; retin
199 regenerating islet-deriv
ic thread protein)

c : v
O BT Tt
Ea,mph% preatlc S
membrane type 1
metalloprotease; membrane-
type matrix metalloproteinase
1; membrane-fype-1 matrix
metalloproteinase

fone

14%

matrix metallopeptidase 2 (gelatinase
A, 72kDa pelatinase, 72kDa type IV
collagenase)

Mairix Metalioproteinases
{(MMP), MMP-2, CLG4,
CLG4A, MMP-H, MONA,
TBE-1, 72kD type IV
collagenase; collagenase type
IV-A; matrix metailoproteinase
2; matrix metalloproteinase 2
{gelatinase A, 72kD gelatinase,
72kD type IV collagenase);
matrix metalloproteinase 2
{gelatinase A, 72kDa
gelatinase, 72kDa type IV
collagenase); matrix
metalloproteinase-11; neutrophil
gelatinase

MMP2

150

matrix metallopeptidase & (gelatinase
B, 52kDa gelatinase, 92kDa type IV
collapenase)

Matrix Metalloproteinases
(MMP), MMP-9, CLG4B,
GELB, 92kD type IV
collagenase; gelatinase B;
macrophage gelatinase; matrix
metalloproteinase 9; matrix
metalloproteinase 9 (gelatinase
B, 92kD) gelatinase, 92kD type
IV collagenase); matrix
metalloproteinase 9 (gelatinase
B, 92kDa gelatinase, 92kDa
type IV collagenase); type V
collagenase

MMPS

151

nuclear receptor co-repressor 1

NCoR; thyroid hormone- and
retinoic acid receptor-
agsociated corepressor 1

NCORI1

ot

neurogenic differentiation 1

neureD) (transcription factor) -
BETAZ, BHF-1, NEUROD

NEUROD!

153

nuclear factor of kappa light
polypepiide gene enhancer in B-celis
1{pl105}

nuclear factor, kappa B
(NFKB); DNA binding factor
KBF1;, nuclear factor NF-
kappa-B p50 subunit; nuclear
factor kappa-B DNA binding
subunit

NFKB1

154

nerve growth factor, beta polypeptide

B-type neurotrophic growth
factor (BNGF) - beta-nerve
growth factor; nerve growth
factor, beta subunit

NGFB

155

non-insulin-dependent Diabetes
Meliitus {common, type 2) 1

NIDDM1

NIDDMI1

156

non-insulin-dependent Diabetes
Mellitus {common, type 2) 2

NIDDM2

NIDDMZ

157

Neninsulin-dependent Diabetes

NIDDM3

NIDDM3
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regenerating gene product (Reg); protein-X; lithostathine 1 alpha;
pancreatic thread protein; regenerating protein | alpha; islet cells
factor; pancreatic stone protein, secretory; |sI

“@r%ggiﬁgr%gd;egeneratmg protein REG1A 200 resistin reS|st|n8%{)%?9Gmw%3

FIZZ3, RETN1, RSTN, XCP1, C/EBPepsilon regulated myeloid-specific

secreted cysteine-rich protein precursor 1; found in inflammatory zone 3

RETN 201 ribosomal protein 86 kinase, 9010a, polypeptide | 86-kinase 1 -

1115-1, RSK, RSK1, 86K-alpha 1, (ribosomal protein 86 kinase, 9010,

poBpSpNUREERN90- RSKdkn#bosemal protejn 86 kinasemaipha 1; Entrez
ibosomal.protein 86 kinase, 90kD, 1; ribosomal protein 86 kinase ¢ Link
polypeptide 1 RPEBKE? 202 Ras-related associated with Diabetes BAD,
RAD1, REM3, BAS«{BADrafhicbBEMplike UTPibidrdéiig S<BRABAN)B SEFIHTH
amylo d Al Serum Amyloid A (SAA), P104, S Aﬁ%ﬁ%%aﬁﬁﬁﬁw rotein
p53 inducible protein 4 E-selectm, CD62E, ELA E;ﬂe/ée@g Eﬁé{EE
ECAM?Z, leukogyte endothelial cell adhesio 1smadaécule 2; selectin E
endothéfial adhesiBritoTeeure e SRR SELE URISEIdemeE (endothelfak”
. . . transerl tmn ctol
adhesion molecule 1) 205 serpin peptidase) i hgﬁ)[f Qhyr Al(’alph
antiproteinase, antitrypsin), member 6 cortlc Js’ltexgd b&mﬂmgfaﬁmll :
ancgg}ﬁh; corticd 1)
inhibitor - clade A (ATSRA-1 XhtitSteinase, anti oshleichpere | Yo%
SERFINZA0 Niemann-Pick disease, type C2 epldidyma] se:cretmg protein 1 - | NPC2
HE1, NP-C2, epididymal
secretory protein; epididymal
secretory protein B1; tissue-
specific secretory protein
163 nairivreiic peptide precursor B B-type Natriuretic Peptide NPPB
{BNP), BNP, brain type
natriuretic peptide, pro-BNP?,
NPPB
164 nuclear receptor subfamily 1, group Human Nuclear Receptor NR1D1
D, member 1 NRID1 - EARI, THRAI,
THRAL, ear-1, hRev, Rev-erb-
alpha; thyroid hormone
receptor, alpha-like
165 nuclear respiratory factor 1 NRF1; ALPHA-PAL; elpha NRF1
palindromic-binding protein
166 oxyiocin, prepro- (neurophysin [) oxytocin - OT, OT-NPI, OXT
oxytocin-neurophysin I;
oxytocin-neurophysin I,
preproprotein
167 purinergic recepior P2Y, G-protein G Protein Coupled Receptor P2RY10
coupted, 10 P2Y10 - P2Y10, G-protein
coupled purinergic receptor
P2Y10, P2Y purinoceptor 10;
P2Y-like recepior
168 purinergic receptor P2Y, G-protein G Protein- Coupled Receptor P2RY12
coupled, 12 P2Y12 - ADPG-R, HORK3,
P2T(AC), PZY(AQC),
PZY(ADP), P2Y(cyc), P2Y 12,
SP1999, ADP-ghicose
receptor; G-protein coupled
receptor SP1%99; Gi-coupled
ADP receptor HORK3; P2Y
purinoceptor 12; platelst ADP
receptor; purinergic receptor
P2RY12; purinergic receptor
P2Y, G-protein coupled 12;
purinergic receptor P2Y12;
putative G-protein coupled
receptor
169 purinergic receptor P2Y, G-protein Purincceptor 2 Type ¥ (P2Y2) | P2ZRVYZ
coupled, 2 - HP2U, P2RUI, P2U, P2U1,

e
A ]




206 serpin peptidase inhibitor, clade E (nexin, plasminogen activator
inhibitor type I), member 1 plasminogen activator inhibitor-1 - PAT, PAT-I,
H1, plasminogen activator inhibitor, type I; plasmj
WEQEZ{%%%%RPINE WO 2007/044860PCT/U82006/0399£M§%06m39%3

DERISIC1VIARKER Official Name Common Name Entrez Gene Link
inhibitor-1; serine (or cysteine) proteinase inhibitor, clade E (nexin,
plasminogen activator inhibitor type 1), member 1 207 serum/glucocortico

d regulated kinase Serum/Glucocorticoid Regulated Kinase 1 - SGK1,

SOHREMeBKEIR protein lamasEa&K; serum and glueasamosid regulated:re:
kKinase SGK 208 sex.hormane-hinding globulin sex hormone-binding &ene Link
hlobulin (SHBG)|- ABP, Sex hormone-blnd|ng;ifj!ﬁ(tgfL_ﬂ]ﬁ;@%lc dtoljen binding
protein) SHBG 209 thioredox n interacting proteiR.swil; SiRLalkha;
Sir2-like 1; sirtuin type 1; sirtuin (silent mating#peuinfemaetiemitegalation
D, S. cerevisiae,|lhomolog) 1 SIRTI 210 ‘I'f;;‘;“’r P2Y2; purinoceptor
170 progestagen-associated endometrial glycodelin-4; glyeodelin-F; PARP
protein {placental protein 14, glycodelin-S; progesterone-
pregnancy-associated endomeirial associated endometrial protein
alphe-2-globulin, alpha uterine
protein) .
171 paired box gene 4 Pax4 {transcription facior) - PAXA4
paired domain gene 4
172 pre-B-cell colony enhancing faetor } | visfatin; nicotinamide PBEF!
phosphoribogyltransferase
173 phosphoenoipyruvate carboxykinase | PEPCK1; PEP carboxykinase; | PCKI
1 (PEPCK1) phosphopyruvate carboxylase;
phosphoenolpyruvate
carboxylase
174 proprotein convertase proprotein convertase 1 (PCH, PCSK1
subtilisin/kexin type 1 PC3, PCSK], cleaves pro~
insulin)
175 placental growth factor, vascular placental growth factor - PGF
endothelial growth factor-refated PLGF, PIGE-2
protein
176 phosphoinositide-3-kinase, catalytic, | PI3K, pl10-alpha, PI3-kinase PIK3CA
alpha polypeptide pl10 subunit alpha; Ptding-3-
kinase p110;
phosphatidylinositol 3-kinase,
catalytic, 110-KD, alphs;
phosphatidylinositol 3-kinase,
catalytic, alpha polypeptide;
phosphatidylinositol-4,5-
bisphosphate 3-kinase catalytic
subunit, alpha isoform
177 phosphoinositide-3-kinase, phophatidylinositol 3-kinase; PIK3R1
regulatory subunit 1 {p83 alpha) phosphatidylinositol 3-kinase,
regulatory, 1;
phosphatidylinositol 3-kinase-
associated p-85 alpha;
phosphoinesitide-3-kinase,
regulatory subunit, polypeptide
1 (p85 alphs);
phosphatidylinosite! 3-kinase,
regulatory subunit, polypeptide
1 (p8S alpha)
178 phospholipase A2, group XIIA PLA2G1Z, group XH secreted | PLA2G12A
phospholipase A2; group XIIA
secreted phospholipase A2
179 phospholipase A2, group [ID phospholipase A2, secretory - PLA2G2ZD
SPLASH, sPLAZS, secretory
phospholipase AZs
180 plasminogen activator, tissue | tissue Plasminogen Activator PLAT
(tPA), T-PA, TPA, alteplase;
plasminogen activator, tissue
type; reteplase; t-plasminogen
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solute carrier family 2, member 10 glucose transporter 10 (GLUT10); ATS
SLC2A10 211 solute carrier family 2, member 2 glucose transporter 2

W& &ish C2A2 212 solute carrier family 2, member 4 glug

8%‘%&006/0399( 3

transporter 4 (GLUT4) SLC2A4 213 solute carrier family 7 (cationic amino
acid transporter, y+ system), member I(ERR) ERR - ATRC1, CAT-1, ERR,
HCAT1, REC | L, amino acid transporter, cationic 1; ecotropic retroviral
receptor SLC7A | 214 SNF1-like kinase 2 Sik2; salt-inducible kinase 2;

salt-inducible serine/threonine kinase 2 SNFILK2 215 suppressor of

CpeikisEvsigialng 3 CIS3p@sh3piOCS-3, 58I1-3, 88ldntmbdnduced Entrez
STAT inhibitor 3; cytokine-induced SH2 protein 3 SOCS3 216 v-srg | Gene Link
sarcoma (Schmigt-Ruppin A-2) viral oncogenécgﬁ" m?:lﬁf )FMFﬂgﬂSV, SRC
1 U OR YR OUm ST L gl R B b St e St 1< Jh‘diﬁdéé Néﬁgﬁl‘}'asP G T T orpiaAz
protooncogene SkiailR@Uus sarcoma; tyrosinga GH,SH‘EQpﬁ@@de&
tyrosine-protein kinase SRC-1 SRC 217 sterptigbigeilétd binding
_ transport-gecreflon protem 2 2;
transcription factpr 1 wighyceride hydrolase
182 proopiomelanoecortin procpiomelanocortin - beta- POMC
{adrenocorticotropin/ beta-lipotropin/ | LPH; beta-MSH; alpha-MSH;
alpha-melanocyte stimulating gamma-LPH; gamma-MSH;
hormone/ beta-melanocyie corticotropin; beta~-endorphin;
stimulating hormone/ beta- met-enkephalin; lipotropin
endorphin) beta; lipotropin gamma;
melanociropin beta; N-terminal
peptide; melanotropin alpha;
melanotropin gamma; pro-
ACTH-endorphin,
adrenocorticotropin; pro-
opiomelanocortin;
corticotropin-lipotrophin;
adrenocorticotropic hormone;
alpha-melanocyte-stimulating
hormone; corticotropin-like
intermediary peptide
183 paraoxonase 1 ESA, PON, paraoxonase - ESA, PON, PON1
Paraoxonase Paraoxonase
184 peroxisome proliferative activated Peroxisome proliferator- PPARA
receptor, alpha activated receptor (PPAR),
NRI1CI, PPAR, hPPAR, PFAR
alpha
185 peroxisome proliferative activated Peroxisome proliferator- PPARD
receptor, delia activated receptor (PPAR),
FAAR, NR1C2, NUCI, NUCI,
NUCII, PPAR-bets, PPARB,
nuclear hormone receptor 1,
PPAR Delta
186 peroxisome proliferative activated Peroxisome proliferator- PPARG
receptor, gamma activated receptor (PPAR),
HUMPPARG, NR1(3,
PPARGI, PPARG2, PPAR
gamma; peroxisome
proliferative activated receptor
LATNTNA; peroxisome
proliferator activated-receptor
Eamma; peroxisome
proliferator-activated receptor
ganmuna 1; ppar gamma2
187 peroxisome proliferative activated Pgel alpha; PPAR gamma PPARGCIA
receptor, gamma, coactivator 1 coactivator-1; ligand effect
modulator-6; PPAR gamma
coactivator variant form3
188 protein phosphatase 1, regulatory PPIG, PPPIR3, protein PPPIR3IA
{inhibitor) subunit 3A (glycogenand | phosphatase 1 glycogen-
sarcoplasmic reticulum binding associated regulatory subunit;
subunit, skeletal muscle)} protein phosphatase 1
glycogen-binding regulatory

Ln
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sterol regulatory element- binding protein Ic (SREBP-1c) SREBF1 218
solute carrier family 2 member 4 SMST, somatostatin-14, somatostatin-28

W%%&%&&s%%matostatm receptor 2 somatostatin receptor su
220 somatostatin receptor 5 somatostatin receptor 5 - som

2%%%?3%%?9%:55563

receptor subtype 5 SSTR5 221 transcription factor 1, hepatic; LF- 131,
hepatic nuclear factor (HNF1) HNFlu; albumin proximal factor; hepatic
nuclear factor I; maturity onset Diabetes of the young 3; Interferon
production regulator factor (HNFI) TCFI 222 transcription factor 2, hepatic;

| BEHERMATIEHH
HNEIB, 1INFIbet

epatic notiea kialior NepatoCyle BhnlRA NaRior 2 -
a, HNF2, LFB3, MODY5, TCF2. WO

VTS nirez
Gene Liok

?007/044860PC]
—Common Name

Entrez Gene Link

T/US2006/039963 DBRISKNFPHI@NERYQ‘}F%?&FMH%

type-1 glycogen targeting
subunit; serine Ahreonine
specific protein phosphatase;
type-1 protein phosphatase
skeletzl muscle glycogen
fargeting subunit

189

protein phosphatase 24, regulatory
subunit B' (PR 53)

protein phosphatase 2A -
PP2A, PR53, PTPA, PP2A,
subunit B'; phosphotyrosyl
phosphatase activator; protein
phosphatase 2A, regulatory
subunit B’

PPPIR4

190

protein kinase, AMP-activated, beta
1 non-catalyiic subunit

on list as adenosine
monophosphate kinase? -
AMPEK, HAMPKD, 5“AMP-
activated protein kinase beta-1
subunit; AMP-activated protein
kinase beta 1 nop-catalytic
subunit; AMP-activated protein
kinase beta subunit; AMPK
beta -1 chain; AMPK beta i;
protein kinase, AMP-activaied,
noncatalytic, beta-1

PRICAB1

191

protein kinase, cAMP-dependent,
catalytic, alpha

PKA (kinase) - PKACA, PKA
C-alpha; cAMP-dependent
protein kinase catalytic subunit
alpha; cAMP-dependent
protein kinase catalytic subunit
aipha, isoform 1; protein kinase
A catalytic subunit

PREACA

192

protein kinase C, epsilon

PKC-epsilon - PKCE, nPKC-
epsilon

PRECE

193

proteasome (prosome, macropain)
268 subunit, non-ATPasge, 9 (Bridge-
D

Bridge-1; homolog of rat
Bridge 1; 268 proteasome
regulatory subunit p27;
proteasome 268 non-ATPase
regulatory subunit 9

PSMDS

194

prostaglandin E synthase

mPGES - MGST-IV, MGST1-
L1, MGSTIL1, PGES, PIG12,
PP102, PP1294, TP53112
Other Designations: MGSTI-
like 1; glutathione S-iransferase
1-like 1; microsomal
giutathione S-transferase 1-like
1; p53-induced apoptosis
protein 12; p53-induced gene
12; tumer protein p53 inducible
protein 12

PTGES

195

prostaglandin-endoperoxide synthase
2 {prostaglandin G/H synthase and
cyclooxygenase)

Cyclo-oxygenase-2 (COX-2) -
COX-2, COX2, PGG/HS,
PGHS-2, PHS-2, hCox.2,
cyclooxygenase 2b;
prostaglandin G/H synthase
and cyclooxygenase;
prostaglandin-endoperoxide

PTGS2
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VHNFI, transcription factor 2 223 transcription factor 7-like 2 (T-cell
specific, HMG-box) TCF7L2 - TCF-4, TCF4 TCF7L2 224 transforming

Wg{%g%jgég@r beta 1 (Camurati-Engelmann disease) TGF-hgta. .

1 protein; diaphyseal dysplasia 1, progressive; transforming gro

LGRS

actor

beta 1; transforming growth factor, beta I; transforming growth factor-beta
1, CED, DPD1, TGFB TGFB1 225 transglutaminase 2 (C polypeptide,
protein-glutamine-gamma- glutamyltransferase) TG2, TGC, C polypeptide;
TGase C; TGase-H; proteinglutamine-gammaglutamyltransferase; tissue

hrombospondin

IarsgklarEse; transglofaiiRase Z; (rans
1 thrombospondin - THBS,

TSP, TSP1, thrombosp

glutamiBasenaklieVIZ 22

'O Entrez
pItirg-Link

1p180 TEES | 227 thrombospondin type l,

[eaibzin %ontaining 1 ™

ntainin

TSP,

ndin

type |, dom:ain 1

TN nln

Iﬂfﬂ%éWO:ﬁ‘ﬂé p}%gfjﬁa{a\-dul Rath
Hanassmgrnbrane molecule

THSD1 228 tumor necrosis factor (TNF sup

arrpcic fantar AlnhAa)

=r¢hﬁd|by9tme?ﬁib@ﬁz@)
ﬂ!@sph&tpge alpha,TNEA,

;\E&Iﬂg'ﬂ"? }.‘P PN}{ &i{;{é

dufe

TINT w7a \lulll J?e %fgc\nllryolo raoctorarpTry

JPYYII‘ TN

AL

PYY

macrophage-defi

Antar alnha TNE.
TACTUOUT TTCA

INFoFs APL Q@ﬁﬂ'&n&éﬁﬁré&@@ﬁ%ﬂ'%

PATNF, monocytederive

W{eﬂnc Lﬂmmg protein

protein 4, interstitial

4, npa@heeiiﬁmltumg necr

RBP4
osis

regenerating islet-derived 1 alpha
(pancreatic stone protein, pancreatic
thread protein)

regenerating gene product
(Reg); protein-X; Hthostathine
i alpha; pancreatic thread
protein; regenerating protein
alphs; islet cells regeneration
factor; pancreatic stone protein,
seeretory; istet of langerhans
Tegenerating protein

REGIA

200

resistin

resistin - ADSF, FIZ73,
RETN1, RSTN, XCP1, C/EBP-
epsilon regulated myeloid-
specific secreted cysteine-rich
protein precursor 1; found in
inflammatory zone 3

201

ribosomal protein S6 kinase, 90kDa,
polypeptide 1

S6-kinase 1 - HU-1, RSK,
RSK1, S6K-alpha 1,
(ribosomal protein S6 kinase,
90kD, polypeptide 1); po0-
RSK 1; ribosomal protein S6
kinase alpha 1; ribosomal
protein S6 kinase, 90kD, 1:
ribasomal protein S6 kinase,
90kD, polypeptide 1

RPS6KAL

202

Rag-related associated with Diabetes

RAD, RADI1, REM3, RAS
(RAD and GEM) like GTP
binding 3

RRAD

203

serum amyloid Al

Serum Amyleid A (SAA),
PIG4, SAA, TP53H4, tumor
protein p53 inducible protein 4

SAA]

204

selectin E (endothelial adhesion
molecule 1)

E-selectin, CD62E, ELAM,
ELAM]I, ESEL, LECAM2,
leukocyte endothelial cell
adhesion molecule 2; selectin
E, endothelial adhesion
molecule 1

SELE

205

serpin peptidase inhibitor, clade A
{alpha-1 entiproteinase, anutrypsm),
member 6

corticosteroid-binding globulin;
transcorting corticosteroid
binding globulin; serine (or
cysteine) proteinase inhibitor,
clade A (alpha-1 antiproteinase,
antitrypsinj, member 6

SERPINAG

206

serpin peptidase inhibitor, clade B
(nexin, piasminogen activator
inhibitor type 1), member 1

plasminogen activator
inhibitor-1 - PAI PAL-1, PAI1,
PLANH]1, plasminogen
activator inhibitor, type I

plasminogen activator

SERPINE1
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229 tumor necrosis factor (TNF superfamily, member 2) tumor necrosis
factor receptor 2 - DIF, TNF-alpha, TNFA, TNFSF2, APC | protein; TNF
member 2; TNF, macrophage-derived; TNF,
Wﬁﬁ(ﬁé@txg%enved cachectin; tumor necrosis factor alpha TKI?%%OPS';%%? 63
necrosis factor receptor superfamily, member IA tumor necrosis factor
receptor 1 gene R92Q polymorphism - CD120a, FPF, TBP1, TNF-R,
TNF-R-I, TNF-R55, TNFAR, TNFRI, TNFR55, TNFR60, p55, p55-R, p60,
tumor necrosis factor binding protein 1; tumor necrosis factor receptor 1;

WRRDIKMECYBESS factor recepterype 1; tumar necré@ilsﬂﬁactﬁwalpha receyten”
TNERSF1A 231 tumor necrasis.factor receptor st lnnrfamll\/ memb (Gige Linlc
soluble necrosis factor receptor - CD120b, @ﬂt@mﬁﬁﬁﬁ;ﬁﬁ@ ?? 75
TNFBR, TNFR2, TNFRSFIB WO 2007/044 468K 6i#l52606{639963
DBRISKMARICER Official Name CommoniNAREIs selLin
TNFR&Y, p75, p W PSR & epto ',i%%]u°°°°ﬁ§%md%@@tor hEtA
receptor; tumor{necrosis factor binding proteigizs/ et peerosiestactor
receptor 2 232 tryptophan hydroxylase 2 engge W@ﬂ%‘if’?&%@h tonin;
neuronaltrvpton varavadac ITRLH-TR LﬁgulatEd nase
g I '"s'e?'}'mnﬁoneubﬂdmg gibbuh'nr TN & hormone-binding giobulin | SHBG
(SHBG) - ABP, Sex hormone-
binding globulin (androgen
binding protein)
209 thioredoxin interacting protein Sirt1; SIR2alphe; sir2-like 1; SIRT1
sirtuin type 1; sirtuin {silent
mating type information
regulation 2, S. cerevisiae,
homoleg) 1
210 sotute carrier family 2, member 10 glucose transporter 10 SLC2ALD
{GLUTL1O); ATS
211 gsolute carrier family 2, member 2 glucose transporter 2 (GLUTZ) | SLC2A2
212 solute carrier family 2, member 4 glucose transporter 4 (GLUT4) | SLC2A4
213 solute carrier family 7 (cationic ERR - ATRCI, CAT-1, ERR, SLCTAL
amine acid transporter, y+ system}), HCAT1, REC1I., amino acid
member 1{(ERR) transporter, cationic 1;
ecotropic retroviral receptor
214 SNF1-like kinase 2 Sik2; salt-inducible kinase 2; SNEILEKZ2
salt-inducible serine/threonine
kinase 2
215 suppressor of cytokine signaling 3 CIS3, Cish3, 80CS-3, S51-3, 50Cs3
SS8I13, STAT induced STAT
inhibitor 3; cytokine-induced
SH2 protein 3
216 v-grc sarcoma (Schmidt-Ruppin A-2) | ASV, SRCI, ¢-8RC, p60-Sre, SRC
viral oncogene homolog (avian) proto-oncogene tyrosine-
protein kinase SRC;
protooncogene SRC, Rous
sarcoma; tyrosine kinase
pp60c-sre; tyrosine-protein
kinase SRC-1
217 sterol regulatory element binding sterol regulatory element- SREBF1
transcription factor 1 binding protein 1¢ (SREBP-1c)
218 solute carrier family 2, member 4 SMST, somatostatin-14, 88T
somatosiatin-28
29 somatostatin receptor 2 somatostatin recepior subtype 2 | S3TR2
220 somatostatin receptor 3 somatostatin receptor 5 - S8TRS
somatostatin receptor subtype 5
221 transcription factor 1, hepatic; LF- HNFig; albumip proximai TCF1
B1, hepatic nuclear factor (HNF1) factor; hepatic nuclear factor 1;
maturity onset Diabetes of the
young 3; Interferon production
regulator factor (HINF1)
222 transcription factor 2, hepatic; LF- hepatecyte nuclear factor 2 - TCE2
B3; variant hepatic nuclear factor FIHN, HNF1B, HNFibeta,
HNF2, LFB3, MODY3,
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233 thyrot op n-releas ng hormone thyrotromeleasing hormone TRH 234

transient receptor potential cation channel, subfamily V, member 1
W‘;‘Hp%g Jggeptor 1 - VRI, capsaicin receptor; transient receBEQErlﬁ)&t(ﬁ}p}é%g 6

vanilloid la; transient receptor potential vanilloid Ib; vanilloid receptor

subtype 1, capsaicin receptor; transient receptor potential van|II0|d

subfamily 1 (TRPVI) TRPV1 235 thioredoxin interacting protein

thioredoxin binding protein 2; upregulated by 1,25- dihydroxyvitamin D-3

TXNIP 236 thioredoxin reductase 2 TR; TR3; SELZ; TRXR2; TR- BETA,
semmeproieixz;[thioredoxmdadualase 3; tNipredoXii i RRINERE DT Eatrez
TXNRD2 237 urpcortin 3 (stresscopin) archipelin, urocortin Ill, SCP, |S#@x Lisk
UCNIII, stressegpin; urocortin 3 UCN3 238 Lﬁ@%llmsﬁrﬁt@ifﬁ@”

arviar) LIC. 1

M:MTI&&E‘AF ak-f transcng’uon ﬁ:ﬂ)r"f‘[’kei(?—lgi UJW&F%%WW
protein-2 UCP2 Pg8-mpsirganddranscription factor 1 major late

transcrig#tion faciordsfttSikd cR460:. BroteRgih 2 | TGF-beta: TGF-beta 1 protein; | TGFBI1
{Camurati-Engelmann disease) diaphyseal dyspiasia 1,
progressive; transforming
growth factor beta 1;
transforming growih facter,
beta 1; transforming growth
factor-beta 1, CED, DPD1,

-r.

TGFB
225 transglutaminase 2 {C polypeptide, TG2Z, TGC, C polypeptide; TGM2
pretein-glutamine-gamma- TGase C; TGase-H; protein-
glutamyltransferase) glutamine~-gamma-
glutamyltransferase; tissue
transgiutaminase;

ransglutaminase 2;
transglutarninase C

226 thrombospondin 1 thrombospondin - THBS, TSP, | THBS1
TSP1, thrombospondin-1p180
227 thrombospondin, type [, domain TMTSP, UNQ3010, THSD1
containing | thrombospondin type 1 domain-

containing I; thrombospondin,
type [, domaxn 1;
transmembrane molecule with
thrombospondin module

228 turnor necrosis factor (TNF TNF-alpha {tumour necrosis TNF
superfamily, member 2) factor-alpha) - DIF, TNF-aipha
TNFA, TNFSF2, APCl
protein; TNF superfamily,
member 2; TNF, macrophage-
derived; TNF, monocyte-
derived; cachectin; tumor
necrosis factor alpha

229 tumaor necrosis factor (TNF tmor necrosis factor receptor 2 | TNF
superfamily, member 2} - DIF, TNF-alpha, TNFA,
TNFSFZ, APCI protein; TNF
superfamily, member 2; TNF,
macrophage-derived; TNF,
moneceyte-derived; cachectin;
tumeor pecrosis factor alpha
230 tutnor pecrosis factor receptor tumor necrosis factor receptor 1 | TNFRSF1A
superfamily, member 1A gene R92Q polymorphism -
CD120a, FPF, TBPI, TNF-R,
TNF-R-I, TNF-R55, TNFAR,
TNFRI, TNFRSS, TNFR60,
P35, p55-R, p60, tumor
necrosis factor binding protein
1; tumor necrosis factor
receptor 1; tumor necrosis
factor receptor type 1; tumor
necrosis factor-alpha receptor
231 tumor necrosis factor receptor soluble necrosis factor receptor | TNFRSFIB
superfamily, member 1B - CD120b, TBPII, TNF-R-II,
TNF-R75, TNFBR, TNFR2,

>
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PRO 1068, U-Il, UCN2, UH UTS2 241 vascular cell adhesion molecule 1
(soluble) vascular cell adhesion molecule-l, CD106, INCAM100, CD106
Wﬁ@%@é&AM'l VCAML1 242 vascular endothelial growth f@ 10 %Cé -
VEGFA, VPF, vascular endothelial growth factor A; vascular %e/r{r]nééa?b{?ﬁfl%s
factor VEGF 243 v mentin vimentin VIM 244 vasoactive intestinal peptide
vasoactive intestinal peptide - PHM27 VIP 245 vasoactive intestinal

peptide receptor 1 vasoactive intestinal peptide receptor 1 - [IVRI, I,

PACAPR-2, RCD1, RDCI, VIPR, VIRG, VPAC |, PACAP type Il receptor;

V/ it retepions k)
eceptor, type ||

E T, piilitaifcatiendate CyClgse aclbmling Ramgpeptid
VIPRI 246 vasoactive intestinal peptide receptor 2

Hutrez
Gene Link

/asoactive Intes

linal Peptide Receptor 2 - V

PRERSS/ PRI TAFR, p75

TNF receptor; tumor necrosis
factor beta receptor; tumor
necrosis factor binding protein
2; tumor necrosis factor
receptor 2

232

iryptophan hydroxylase 2

enzyme synthesizing serotonin
neuronal tryptophan
hydroxylase, NTPH

TPH2

thyrotropin-releasing hermone

thyrotropin-releasing hormone

TRH

transient receptor potential cation
channel, subfamily V, member 1

vanilloid receptor 1 - VR,
capsaicin receptor; transient
receptor potential vanilioid 1a;
transient recepior potential
vanilloid th; vanilloid receptor
subtype 1, capsaicin receptor,
transient receptor potential
vanilloid subfamily 1 (TRPVD)

TRPV1

235

thioredoxin interacting protein

thioredoxin binding protein 2;
upregulated by 1,25-
dibydroxyvitamin D-3

TXNIP

236

thioredoxin reductase 2

TR; TR3; SELZ; TRXR2; TR-
BETA; selenoprotein Z;
thioredoxin reductase 3;
thioredoxin reductase beta

TXNRD2

237

urocortin 3 (stresscopin)

archipelin, urocortin III, SCP,
SPC, UCNIIL, stresscopin;
urocortin 3

UCN3

238

uncoupling protein 2 {mitochondrial,
profon carrier)

UCPH, uncoupling protein 2;
uncoupling protein-2

ucpz

239

upstream transcription factor 1

major late transcription factor 1

USF1

240

urotensin 2

PRO1068, U-II, UCN2, Ull

UTS2

241

vascitar cell adhesion molecule 1

(soluble) vascular cell adhesion
motecule-1, CD106, INCAM-
100, CD106 antigen, VCAM-1

VCAMI1

242

vascular endothelial growth factor

VEGF - VEGFA, VPF,
vascular endothelial growth
factor A; vascular permeability
factor

VEGF

243

vimentin

vimentin

VIM

244

vasoactive intestinal peptide

vasoactive intestinal peptide -
PHM27

VIpP

245

vasoactive intestinal peptide receptor
1

vasoactive intestinal peptide
receptor 1 - HVR1, 1I, PACAP-
R-2, RCD1, RDCI, VIPR,
VIRG, VPACIL, PACAP type I}
receptor; VIP receptor, type I;
pituitary adenylate cyclase
activating polypeptide receptor,
type I

VIPR1

246

vasoactive intestinal peptide receptor
2

Vasoactive Intestinal Peptide
Receptor 2 - VPAC2

VIPR2

247

von Willebrand factor

von Willebrand factor,
FSVWE, VWD, coagulation

factor VIII VWF

VWF
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10

15

von Willebrand factor von Willebrand factor, FSVWF, VWD, coagulation

factor VIII VWF VWF WO 2007/044860PCT/US2006/039963
“Qﬁﬁj ARICER Official Name Common Name Entrez e Link 248

\Wol r?#%?%drome 1 (wolframin) DFNA 14, DFNA3S, DENA?%‘I’WEJ& 63

WFRS, WFS, WOLFRAMIN WFS1 249 X-ray repair complementing

defective repair in Chinese hamster cells 6 Ku autoantigen, 70kDa; Ku
autoantigen p70 subunit; thyroid-lupus autoantigen p70; CTC box binding

factor 75 kDa subunlt thyr0|d autoantigen 70kD (Ku antlgen) thyr0|d

S Y U G R - dent EYN A HRIERSE 70 Bamrez
kDa subunlt XRC CG 250 c-peptide c-peptide] 251 cortisol cortisol - | Gene Link |
hydrocdrisone is théfayrtréeiesfofp 2B vita RV E3. DFNA3S, DENAG, | WFS]

DIDMOAD, WERS, WES,
WOLFRAMIN
249 X-ray repair complementing Ku autoantigen, 70kDa; Ku XRCCo
defective repair in Chinese hamster autoaniigen p70 subunit;
ceils 6 thyroid-lupus autoantigen p70;
CTC box binding factor 75 kDa
subunit; thyroid autoantigen
70kD (Ku antigen); thyroid
autoantigen 70kDa (Ku
antigen); ATP-dependent DNA
helicase I, 70 kDa subunit
250 c-peptide c-peptide
251 cortisol cortisol - hvdrocortisone is the
synthetic form
252 vitamin D3 vitamin D3
233 estrogen estrogen
254 estradiol estradio}
255 digitatis-like factor digitalis-like factor
256 oxyntomodulin oxyntomodulin
257 dehydroepiandrosterone sulfate delsydroepiandrosterone sulfate
(DHEAS) (DHEARS)
258 serotonin (5-hydroxyiryptamine) serotonin (5«
hydroxytryptamine)
259 anti-CD38 autoantibodies - anti-CD38 autoantibodies
260 gad65 autoantibody pad63 autoantibody epitopes

One skilled in the art will note that the above listed DBRISKMARKERS come from a

diverse set of physiclogical and biological pathways, including many which are not

commonly accepted to be related to diabetes. For convenience and ease of analysis, a

representative subset of approximately fifty of the disclosed DBRISKMARKERS was

studied in depth in order to elucidate the more important pathways. Figure 1 is a matrix

depicting DBRISKMARKER physiological and biclogical pathways and categories, with

reference to the Kyoto University Encyclopedia of Genes and Genomes (KEGG) pathway

mumbers and descriptions. These database inquiries to KEGG (and subsequent literature

searches to update that database) were combined with expetimental work interrogating actual
human serum samples from relevant populations cohorts, as detailed below in the Examples
section. This was done in order to ascertain the actual levels of expression, translation and
blood serum precense of this representative group of DBRISKMARKERS, s0 as to calibrate
the DBRISKMARKER results with respect to Normal, Pre-Diabetes, and Diabetes cohorts.
In Figure 1, the highlighted horizontal rows of the matrix indicate the most significant
biomarker signals and algorithm contributors to the DBRISKMARKER panels that constitute
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15

20

25

30

vitamin D3 253 estrogen estrogen 254 estrad ol estradiol 255
digitalis-like factor digitalis-like factor 256 oxyntomodulin oxyntomodulin

werhianysliipepiandrosterone sulfate (DHEAS) dehydroepiapgiosissonseoss

sulfate (DHEAS) 258 serotonin (5-hydroxytryptale) seroton(5-
hydroxryptae 259 anti-CD38 autoantibodies anti-CD38 autoantibodies

the invention, The highlighted vertical columns indicate the KEGG pathways numbers and
their descriptions which have representation by the most statistically significant
DBRISEMARKERS for the classification of individuals or cohorts with Pre-Diabetes, or
prediabetic conditions, from those within Normal non-diabetic populations. The total counts
in the bottom row of the figure indicate mentions only due to the highlighted
DBRISKMARKERS, Although there was broad general representation across most of the
listed pathways by one or another DBRISKMARKERS, a differing concentration of
pathways appear evident in the more statistically significant DBRISKMAREERS versus less
significant DBRISKMARKERS. As will be detailed below, these groupings of different
DBRISKMARKERS even within those high significance segments may presage differing
signals of the stage or rate of the progression of the disease.

The strongest signal comes from inflammatory markers concentrated on the cytokine-
cytokine receptor and adipocytokine signaling pathways, and significanily the Jak-STAT
signalling pathway, which is concentrated in a group of markers including LEP (Leptin) and
HP (Haptoglobin). Another overlapping signal also covers the MAPK and insulin signaling
pathways and, inferestingly, the mTOR signaling pathway, coming from
DBRISKMARKERS including ILGFBP3 (Insulin-like growth factor binding protein 3) and
such DBRISKMARKERS as VEGF. This group also has the overlapping involvement of
ECM-receptor inferaction and cell adhesion molecule (CAMSs) pathways, together with
complement and coagulation cascades and hematopoistic cell lineages and toll-like receptor
pathways, perhaps indicating endothelial and vascular changes, and is further represented by
(D14 and CSF1 (M-CSF). A final signal, involving the DBRISKMARKERS such as VEGF
and SELE (E-Selectin), is concentrated on focal adhesion, ECM and other pathways related
to vascular and endothelial remodeling. The kinetics of these expression relative to status of
pre-diabetic risk remains to be ascertained and validated, but it is believed that such distinct
patterns may allow a more biologically detailed and clinically useful signal from the
DBRISKMARKERS as well as opportunities for pattern recognition within the
DBRISKMARKER panel algorithms combining the biomarker signals.

The above discussion for convenience focuses on a subset of the
DBRISKMARKERS; other DBRISKMARKERS and even biomarkers which are not listed in
the above table but related to these physiological and biclogical pathways may prove to be
useful given the signal and information provided from these studies. To the extent that other
participants within the total list of DBRISKMARKERS are also relevant pathway
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260 gad65 autoantibody gad65 autoantibody epitopes One skilled in
the art will note that the above listed DBRISKMARKERS come from a

“;gvz%% ﬁg&pf physiological and biological pathways, indUdiQQ]leQé{G}{Y@%};;

are not commonly accepted to be related to diabetes. For corivenience
and ease of analysis, a 5 representative subset of approximately fifty of
the disclosed DBRISKMARKERS was studied in depth in order to
elucidate the more important pathways. Figure 1 is a matrix depicting
DBRISICMARKER physiological and biological pathways and categories,
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s S R e A R

the ovEHRFpHIGNUBHakRest or Eiffinsesemimbrackon theduselpeful in the
anbesinnnaoiRey|ef (CAMS)RAtNAYSHIRY @Bﬁ%ﬁh&%@@%ﬁé@@fe%ﬁﬂ% of
g%%%%%g&%rs%%des dﬁhe atopoietic celléi eages anz toll-like
receptor pat%w‘éyss,epr%%pgqln ica ?ﬁegmglﬁ%oontﬁe[ﬁ%\?‘ PR L TR Gredfigure.
AR Gdifn FRsBliarndy insbyithd! RPB I EAVARKERE privide Sk rindiprthwigrmakd
invelvingneRBRISHCMARK ERS sich-as YRGB AN S hkEof G R8l8GHN).
Mfﬁ?ﬁﬁ[ﬁ ed on fqcal ?pjhesmn, E?ﬁ%{l{ and other pathways related to
vascuiar ana e"lc%ﬂ%’li PR Y e kIR i d ey raeals i
relfniveeneeste e ditia ey nisldimbetivais kecbmpies Bidnecdsort teéneshpades the
H@c&k&’gﬁ&@%ﬁ@@c{?&ﬁ%y@%ﬂ St 6P AL NELRAURLNS Mg AP BMUE or two
ai

biologically detailed and clinically useful signal from the
DBRISKMARKERS as well as opporté@hities for pattern recognition within
the DBRISICMARKER panel algorithms combining the biomarker signals.
The above discussion for convenience focuses on a subset of the
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30 DBRISKMARICERS; other DBRISICMARKERS and even biomarkers
which are not listed in the above table but related to these physiological

widPiplagical pathways may prove to be useful given the signal;ands 130063

information provided from these studies. To the extent that other
participants within the total list of DBRISICMARICERS are also relevant
pathway 64 WO 2007/044860PCT/US2006/039963 participants in
Pre-Diabetes they may be functional equivalents to the biomarkers thus
far disclosed. DBRISKMARKERS provided they additionally share certain

dﬁfm&ﬁm@&é@ﬁ@sm DRRISH MARRAES livbiCkbive wigpinthde Higthdiis
Riglegical B &F]wag,gl%m% nt.and.also analytically important

characterlsmcs ast |oava|?nf)|llt of said 5markers at a useful
signal 176 E‘@‘F&HE}H ngisd frbrusuted @aﬁa&éﬁﬁﬁa&ma%%«h%%m s@pdipone
SuChotas| binembatsty pigalndimit theUSENHRESKIMARERYR SNRAMBHSQ R0
Jionlel KhGG pauar. 25 Ria s unlieln e PR aRaRial e GhoR. o
re uen occurs only in pathway members a CoRst te secrmtofy

Q)ﬁ@t@ﬁ@é‘é RirbstesRepasdipne erdiassiampiarehcihthansed oleslis dassifiging any
asihpsertiheh @{@g&@mmm&ﬁ%m@m&@mm@d uestﬁs@e@éo&@siy

or for 10c9ther reasons such_ as en.d thell remod oth
tmentmne rﬂ ol metasure of statlstm cance 1s a e 1c: ind%ﬁates the
urnover br cell necCrotiC processes, er or no 1S I’e

obalulitp #b@mssﬁ?@w@ﬁmé@&abmés’ s;lwdlqa |Mamem¢pmausatmn

reRaiRNgsaadfviwg mgmker&sh@bf%ﬁﬁﬁgﬁ bioh stardard 4r observation of
DBRISICMAR ‘58?1 are likely obe alu ble. Our inventjon

SRS ARSERY lfﬁlﬁc}flaéﬁfél Jr%‘rgt EWE:E‘(IS& ARG FEAtHeLe s e
BBRRISHAERKERELFHIBREIN AR KEB $h di sthtistictk MR STYUGHER
ORHIARARBRISHEMARK ERRis sthsiantialrene pARnt QBN across ail three

cr ss-correlation between marker(? and new markers will often be required

{5 R PRI 3355t FRUSTEEF %ﬁa%?%fté%%%éa?ﬁﬁ@%ﬁwme
ahiterhpirgebiddogy . 1t is Astisusitbvmtaw Bt b2 onigoyeDB RS KiMkRiKE Relied
Wﬁ&ﬂﬁ@fﬁ@ﬁ@ﬂ&@&@af@@&ﬁé&@@%ﬁd&%ﬂ& fify.AR0)REE GlaRelye

correg%ted and clustered in groups that thus rise or 20fall in their

O T TP 488 81‘?1% F*t%??ﬁ“&&ﬁi%‘i’t’é"ﬁaﬂ%‘&‘ﬁ&?fé t9 b LR BRBY fhance
Wiiites thid thegyradifexinnu tipteroispoitunitibs fosenevt @nckuisafuh variances between
RRRIBIGMARLACRSoithinknown and pipuioHsly disclesed Q&ﬁl@&i&% such

pathwaﬁs: our invention hereby anticipates and claims such useful

Rt e pidiraind e Sdhe frsrasioRbRithetb e idiels and
such cOrrglaitnsiadicidd B RISk ARIGERCeoin dehtr atigas anta istClas@dention
%@Jt%m&f%@&ﬁs9&@%&%&!@&8%%@&%&@%%@@%@&@9&& of

other biological pathway members in.  Figure 2 also illustrates Several

drvERting peiedsh %?%@f&%%ﬁ%%&@ﬁmmﬁé%aaﬁegigﬂmaaects of
PrerRDiaheiasans Bisheiésdrann Notmealysearad spmetﬁqﬂ@uﬁueg&afor

gg é‘&éﬁl a‘?h%l??sr 'Xnﬁ*?ﬁ%r‘ﬁ%m%f%'%&&%%g’glﬁ\% § fg‘lg%%sefui

ta and in the figure. As earlier mentioned, In
&wééthf'rﬁléﬁﬁ&%ﬂ%ﬁ@flé%lmﬁﬁém@fg?éw%ﬁﬂaﬁwﬁ%ﬁ@aﬂn@@w&
Qfséb@dﬂymﬂgmar&mmmd&oﬁaamwm@ﬁﬁﬁﬁ teta A RiGdeRnagneals the
which, ol C'oem Mf"tﬂ'at!%ﬁi%%é{@p ‘%ﬁ?”k%@%sgn perom ance over
trag?loné rns ass smen’[tec nrques ure and encomp asses the

rsHfeed I PSSYSAPNEY SRR Hatsecs rsmbr@ O m@wasmwrm? group

QF PHRLRAS @aﬁmﬁgm&%ﬁ@@dﬁﬁa&@%@%&%ﬁ@ ihecaseor
of F| ure fth ISKM RKER sged abov ﬁectlvely
0

ghl mﬁ?@ R t éarg BAn B r%SPor%ao G HERS paTber of
mehmsl{yrmot@bma& melify @fdth@nh@mwsal Rlapdcrsllidte shloihenthindieh
REARARALE5 MARPALALR RIS PAHRERRELRA, strong significance around
DBRISICMARKERS, have little or no Sstatistically significant differences
in their concentration levels between N¥rmal, Pre- Diabetes, and Diabetes
populations, and thus cannot reliably be used alone in classifying any
patient between those three states (Normal, Pre-Diabetes, or Diabetes).
As also previously mentioned, a common measure of statistical
significance is the p value, which indicates the probability that an

observation has arisen by chance rather than correlation or causation; 10
nrafarabhlyv/y <c1ich n valiiee are N O Ar lace renrecantinn a OR04 ~rhance
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15statistical techniques. It is particularly noteworthy that only one (IL-18)
of the fifty studied DBRISKMARKERS has a p value under 0.05 indicating

Wr&g@(gl@ 4%' j)ty in disease classification; in many cases the p 8"{")@2&9}(

very significant odds of random chance having had the predominant ro%gg%3
in describing the observed concentration variances between and within

the subject populations. It can be concluded that when taken individually
such 20 DBRISKMARICERS are of limited use in the diagnosis of
Diabetes or Pre-Diabetes.  Despite this individual marker perfounance,

ritsifhe sathiectinatierof BETINVERIDAINAL sarainsRecficotRRRNAIRNS and

S5 T8 RS AR e 0 6

BERISRONMRKE TRSTRRAT A0k 1o REmiedite (RE BN eimudioge without

physidlagicalaloabhiiagigatnatvay s and thatsreinormation sanhe
con%tglntelg %?%rggg Sg\)l‘;lt c%%g .uselful through thg use.of various statistical ¢
PSR Sh ARG S ARt LR TBSE comiORTAls do8tian lairgy et o
rsgekEIOAN anthits seppaiadaltker dataiiod walijestimaltes b tive ¢filRERIMnd
et ughalgodtms wheneptinizeddontheinest cHnical SlassificRHOR wit

erform easured by line fitting statistics such as R2) across a
ﬁé%‘é%n"fﬁ%c%%ia 855()%eégsg%féﬂ?i&ﬁ?%}@n’ﬁmﬁadMvﬁwﬁr@w@mh
abtooatnuors PREISKMARKERS]. thetisk pireodiieisien tiafypeiirbethan

will sy SbaeORe At %ea SliscLale Mumbeh A MUlimarket s s cTive

components motifs and combinations. These include, solely within the
R R B o PSR R S Sl Sy S kR AgUCTS
SRPHIFHS anee drBRN i\ EEn2R 0704 486 ARIETAIS2R0L 0BOG6E araupirs

agusntlibe marker L ERII NALE @*ﬁ?%ﬁ%&ﬁ@ﬁ@@%@g% (aka

ermutations and component combina \
PPN E AR ERE TR RN Biteyi ez hess isciosed,
({GEBPB)mhnd RESIGENNARE W) inokidiag fwBeus KMitatiopR she various

subset,of,twQ.9LHOLE 9%6@9twefzé%ﬁ%&%%g%m%%g@ggg{a%a%{ers ate

combination of those sets with additional markers. ative genera
&ombasd ey erndimye e fivarhintd esdpolineraosef drapane FRE-
iREIER) volveditve ugakof aENERT thnth 26, typicallytagehamak Figure 6
) ) ith ather s (i j it the yse of
By e e R S e

T §Wﬁ%€é’@fc¥rfﬁ%€ B St e iefhrgndd. theriveisrie astishRatsed
pesfibemiogstat agy sihas st iR isleulsemareg enepdiaset is

fi i .as C-REACTIVE PROTEIN (CRP
N e e
deiveds g AeseiRicvahtihgetised isylsmraiousamsts)o ke s/nard “either A or
st s oioie e sl ot
a .
PR B A P R R R e et b coven
iadgatalirbels & isrdbiembination with more specific DBRISKMARICERS.

The genarslisRberRERRIGNAMESISINISRRCIES R QWRkRRHQL NG vty (2 larger

biamarkers are.combined into novel an re useful combinatijons for the
R SR B8 o L L S B KRR e
mdentiornaRigustzativerexamml e Heigane, 6ppraSentsandivited dramplienlly, to a
Resormanes . oit-ERTIN AN AR TG %%ﬁ&%&d&ﬁ@?om%%@%ﬁéd (58

showing each mar one. In the lower left panel, the two tests are

RO VSt Cer N B8 BTG CAHaE QM ach oo ey, an
wiperecthet steksivitjet s cosisitieder) & ppsifiidp aneipesidohdizeaseaailers
SEhSEMPHE WS, abQyg.its individual ROC defined clinical cut-off level

(those used in the previous panels). This type of "either A or B" rule is

very commonplace in medicine; for ex@&mple, a patient is considered
dylipidemic if 25any one of the three total cholesterol, HDL or triglycerides
measurements are above certain individual cut-offs for each test. As

the lower left panel indicates, while the test has maintained its sensitivity

(a larger patient cohort might show an improvement, but LEPTIN had

excellent starting perfoonance, and only one false negative remains),
Howaevaer conecificityy hace declined dramaticallyy to a 20 level woree than
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their own, as did the HAPTOGLOBIN in the example, at only 62.5%
sensitivity and 41.5% specificity, a conclusion which would not be obvious

“’W@b% ;g%rdng the two markers together with an algorithm. %@%&2%%}0399 63
su ma the

opti performance in teitus of high false positive rates on
individual test in may very well be the indicator that some important 20
additional infoi illation is contained within the tests results - information
which would not be elucidated absent the combination with a second
marker and a mathematical algorithm. The example in Figure 6 was

shownysigractaatpatient iparkalcd alaand calaulated slaRetesdisther when

outcomes. Figure 7,is.a further demonstratign of tqﬁ.s nergy and often ]
g A s
deartristiabassiteatinii Ankararhien isqjdsbeanietdban vidleabhskant troabihyof

WRIgHtes: deiRaninantivh emusRAsINe: LEa¥an Withens fk SQxRHaataRY

markers, may significant ange. in its contributjon with the addition of
e R AT AT s S SRR e
tbrealisainple sttt fogicwe scrplessibis solifibErtior dnerket duidingy foattbtizal
f&ﬁ@i@i@%@ﬂf&%@a@é@QE‘Qlé@f%‘é%@%&%&ﬁiﬁ@éﬁ@g@?ﬂi%ﬁﬁé@%@ﬂé_ _
|Qd|%ates that the vv.el%ungvof the magker has.changed wit thgﬁ?rowsmn

ST TLRG PEPSHE FREr& IHa AT SH P AT e Bt L Bl GBI s

is agaihhistngraredBasatesammpld oflhews tlihinfusnioisdevitidp edkerseral often
ofidfesmui n@@@!&%@ﬁﬁiﬁiﬁ&é@@&%%aﬁégtop%ﬁéﬂ RehAeSRAML-AIRarM

which seeks the best additional marker 6 L o

B EEEPEFRIESo T30S ST iRe YoiTpsiiviyred saefsithend
atgolitima eesrcAlS(epTinsrovihiethemigotithint deiput aftalimicel inglexeived
%ﬁ%@%@%ﬁﬂg‘%ﬁ&lﬂ&&!qgi&&k%%@é%mﬂ%ﬁo%a{ﬁﬁg%&Q%fg%ﬁ%ﬁm

improved performance at each DBRISICMARICER addition, as measured
(SRR ISR Sheresififiteth v drarkaeeepitibes s ki iomnvias v igh! true
curndptimobigh Widchdditerncolly rlipta BRI SKMARIGERSISebhyatepn

iz e 2acla AR PRI AL SAmRAIAG L POSSIDIS HSMAINIA 5,
additions to the panel at each I%lven panel size, and then choosing the one
VHRET PR Ry PRAST IR SR SR 15 Mo PRYARSEPTIOr tpHiesiing AbR/arRagEsTst
Stxg&thimmzﬂrehsé@ﬁmn tﬁc@tqﬂesd@ﬁnﬁaﬁqmﬂaﬂhﬁg:ﬁé RoBrHieH m@@t‘alse
RutNahe R YR BIPHIAUGD Cof e ARG RY AIRQIESINE. A
"step 10backwards" in order to reassess each existing markers remaining
fthmatiBremetimitromaissny ifoe e fstits o smanderaren i riepld not be
stctidsiiebgias theabmighitoe elankeddy theltegaas shepsdaken iAREatdo The
t _ J ize. This f nd.backwards technigue.c .
B R R N b
CBHfipIERity of more markers outweighs the incremental gain to further
markeFagehtions, farsratehingihiachniqus cemmenty: Galled g sisRwiser s
searching algorithm. It is clear fro e R2 graph in Figyre 8 that the .
e R e R BBt B G S aSiesyec oo
FAleimaad Arareroihied ipitminetahesuishelmnore eeteveth ofinisakveral
iﬁﬁﬁﬂ?ﬁﬁ%!&fﬁsﬁ?ﬁtﬁ@aﬁt@ %ﬂﬁﬁgﬂ%&dﬁﬁrﬁgﬁﬂ'&@@@@&hﬁﬁdﬁ%ﬁ%ﬂif:jg
complexity.and redun information, decreasing algorithm usability an
b e e BB o A T g e
reaistErertelition elefSkttnher buitliintpafie fintsl DBRISKVARKSER! through

acdifonsaleash: HeRaddIuaddsa AeRicion ahia PRSI RSl RIgN S i
- fotal e.n.um(gt{{zil_gjon of ALL of the possibilities, which is increasing|

ORI G ErIeER AL APE SPRPUTE PBURAS bt HsotRymmicshy ety e Gnis is
fagaprobiens ovel exeertrinfdice tiadheoroplebeitylophiesgraphof dpistsidnthiee
dipensionatgule Wb iskatallihe 49, MArke/s ANERCHOLING Xiko A tharker
axes. Marker combinations are depicted by interior cubes within the

interior of the base cube; an interactivéfuser interface allows the viewer to
highlight algorithms with specific members or levels of performance. The
cube pictured represented a total of over two hundred thousand individual
logistic regression calculations covering all possible combinations of
approximately sixty DBRISKMAR10ERS, each with 30intercept,

coefficients and R2 calculated. The "rods" suspended within the cube
ranracant hioch contribiition markere <cirich ac | EPTIN TNER1 and CD2A
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Figure 10 is a histogram depicting the distribution of the R2performance
measure across the entire set of possible three marker combinations
“ﬁy%g(mg%iously in Figure 9. Clearly there is a division of ﬁ?ﬁg/ 1039963
small minority of high performance algorithms, regardless of the technique
used in panel construction. 100ther statistical tools such as factor and
cross-marker correlation/covariance analysis allow more rationale
approaches to panel construction. Figure 11 is a mathematical clustering
and classification tree showing the Euclidean standardized distance
tedww eieptbey RBRISK MIBRIGE R&aﬂ&ﬁ@%ﬂﬂ&t@gﬂﬁ%&vﬁ@mﬁ a‘ilg/akﬁlﬁlﬁ %ﬁﬁ:ut or
orm [ ins nto the bi sire
L D e

r%@@%mmwwameé%@@a ﬁl@%ﬁm@aﬁhbh% ofersus the
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sta empl ure 12 sent tab es of
Se}lgtz?e? éww IVI #{E‘%‘I rv{r\?\}'o f(ege C% ass

| presHariRg Al aﬁsébéeaﬁnm@éﬂﬁmn@w mﬁk@tga@is@ﬁﬁm na@emm,x @mh gxen
%&a&rﬂ@uﬁe%@@ﬁn@ﬁ %&@Bﬁ%&@&ﬁéﬁt@ﬁ Rahgls.sAs previously noted,

the po of the indivi BRI RKER on the neI is.closel
related t0'i és?)r‘éa\lﬁtsa‘ﬁ?ﬁ o%fj |'f‘1ai‘r|§?ﬁ’é% RS EB S efg?ﬁ.‘ﬂ]%ﬂgyg%ﬁﬂhf‘tep
swith eolpittes.of lwonsvibartistici s fightyidepe hd gained el stheticoaStitpent

RERRIEMARIERS D 08:RA0eLAHIBRIRE s MARKER ARAGHS LOMRARE the
of a series of individual DBRISKMARKER 25 components. Within our

SERyHLHTFED I prReshiRive BRI STeiREisiER B e &iiawed pily legacy
reigpk éakap preeich 8w wihieht pamebezas ethinftewerdded thaddmyandsarctaiger can be
Rapgsa e desiadcanb %@Jmﬂgl PELIR, AGHISHR %ﬁﬁ&%‘if%&ﬁ%ﬁ% Iy

a DBRISK1MARKER panel: the first, which we term the Key Indivi

NRSPR SRR SHRF R BT R P TeRtsh 8818 o BE G ek ddinRs a Srarhisiter
viethutheehigheshindiviclal sepwilouticmdbifg 2 ndioan ink ek ih fangthaRaukoh
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representative WO 2007/044860PCT/US2006/039963 populations for the
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theildighéw peiffoshDBG ISACISRKE Ry edtidiiaty o2 b@&ﬁeﬁ[SFifg&ng@mﬁﬁztmn ofa
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performance en each of the eight marker positions is octupie

éﬁf@%&ﬁ&ﬁ%@ﬁ%&%@ﬂ@épmun@ﬁt DU EPRR) wRlevaddB siiamy over a
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R B R R Ry R e e
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and CD26, and of several of the other members with Key Individual
Markers, notably E-Selctin, MCSF, and%EGF. Often the Key Combination
Markers are added late in a DBRISICMARKER panel construction
approach, of when factor and information redundancy makes multiple
statistically similar high performance solutions 20 to the optimal
DBRISICMARKER panel possible. A final, third approach is to work

within the group of more generalized inflammation cytokine, adipoldne and
coantilatinn markere inchidinao CRP RACE Il 212 ADIPONECTINI
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technique, which is an inherent part of the invention, comprising a mechanism for selecting
the best DBRISKMARKER combination, has the added benefit of allowing complete trends
to be seen across the entire space of probabilities — trends which may be continned in larger
panels and enable deeper insight into marker interrelationships and biology, ultimately and
allowing higher effectiveness in DBRISKMARKER panel construction.

Figure 10 is a histogram depicting the distribution of the R® performance measure
across the entire set of possible three marker combinations shown previously it Figure 9.
Clearly there is a division of a relatively small minority of high performance algorithms,
regardless of the technique used in pane! constroction.

Other statistical tools such as factor and cross-marker correlation/covariance analysis
allow more rationale approaches to panel consiruction. Figure 11 is a mathematical
clustering and classification tree showing the Euclidean standardized distance between the
DBRISKEMARKERS as shown in Figure 1 and 2. While such grouping may or may not
give direct insight into the biology and desired informational content targets for ideal Pre-
Diabetes algorithms, it is the result of 2 method of factor analysis intended to group
collections of markers with similar information content (see Examples below for more
gtatistical techniques commonly smployed).

Figure 12 presents tables of selected DBRISKMARKERS dividing them into two key
classes of Key Individual Markers and Key Combination Markers, useful in constructing
various categories of DBRISKMARKER Panels. As previously noted, the position of the
individual DBRISKMARKER on the panel is closely related to its provision of incremental
information content for the algorithm, so the order of contribution is highly dependent on the
other constituent DBRISKMARKERS in the panel.

A DBRISKMARXKER panel is comprised of a series of individual DBRISKMARKER
components. Within our study using 50 representative DBRISKMARKERS, there are three
core marker approaches which can be used independently or, when larger panels are desired,
in combination in order to achieve high performance in a DBRISKMARKER panel: the first,
which we term the Key Individual Marker approach in Figure 11, centers first on LEPTIN as
the core marker with the highest individual contribution to R? and continues through a rank
ordering of other Key Indivdual Marker positions such as HAPTOGLOBIN, ILGFBP,
RESISTIN, MMP2, ACE, COMPC4, and CD14. While substitution is possible with this
approach, several forward search algorithms have demonstrated and confirmed the order of

the core markers shown below as a high relative contribution to R in representative

70



10

15

20

25

30

PAPTOGLORIN MORI LEDGE IMPLOGLODIN 110E1. COGE RAGE
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11,19 AGPSIN ADMONEGIM CRP

populations for the diagnoses of Pre-Diabetes fromm Normal. In general, for smaller panels,
the higher performing panels are generally chosen first from the core marker listed under Key
individual Markers, with highest levels of performance when each of the eight marker
positions is occupied. The carlier positions such as Marker Position 1 (LEPTIN) have the
typically have the potential for the highest contributions.

An second alternative approach is to begin building 2a DBRISKMARKER panel using
what we have defined in Figure 11 as Key Combination Markers, which achieve high
performance primarily through their close interaction in sets, most particularly the TNFRI1 ~
CD26 pairing, but also pairing and supporting various members of the Key Individual
Markers, where they are identified as common substitution strategies that stiil arrive at high
overall DBRISKMARKER panel performance, In fact, as a group, some substitutions of
Key Individual Markers for Key Combination Markers is beneficial for panels over a certain
size, particularly when Key Marker substifution has already occurred, or when panel size is
beyond the core eight Key Marker positions,

Key Combination Markers do not have a set order of hierarchy or order beyond the
common upfront pairing of TNFR] and CD26, and of several of the other members with Key
Individual Markers, notably E-Selctin, MCSF, and VEGFE. Often the Key Combination
Markers are added late in a DBRISKMARKER panel construction approach, of when facior
and information redundancy makes multiple statistically similar high performance solutions
1o the optimal DBRISKMARKER panel possible.

A final, third approach is to work within the group of more generalized inflammation
cytokine, adipokine and coagulation markers, including CRP, RAGE, IL-18,
ADIPONECTIN, ACTIVIN_A, and ADIPISIN, This is a common fill-in strategy for
approaches begun with Key Individual or Key Combination Markers, as the more generalized
and broad information content of some of these multi-potent markers (such as CRP and
RAGE in particular) makes them amenable o being added to many different panel
combinations without creating information redundancy.

Examples of specific DBRISKMARKER panel construction using the above general
techniques are also disclosed herein, without limitation of the foregoing, our techniques of
marker panel construction, or the applicability of altemative DBRISKMARKERS or
biomarkers from functionally equivalent classes which are also involved in the same

constituent physiological and biological pathways.
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Figure 12 is a listing of 25 high performing DBRISKMARKER panels using three
DBRISKMARKERS selected from Position Categories according to the method disclosed
herein. Logistic regression algorithms using said panels had calculated R”2 values ranging
from 0.300 to 0.329 when employed on samples in the described example and non-diabetic
patient cohort.

Figure 13 is a listing of 25 high performing DBRISKIMAKER panels using eight
DBRISKMARKERS selected from Position Categories according to the method disclosed
herein, using single marker substitution from a base set of markers assembled using a
backwards secking algorithm with an AIC feedback loop (see methods below). Logistic
regression algorithms using said panels had calculated R? values ranging from 0.310 to 0.475
when employed on samples in the described example and non-diabetic patient cohort.

Figure 14 is a listing of 55 high performing DBRISKMAKER panels using cighteen
DBRISIQ\([ARKERS selected from Position Categories according to the method disclosed
herein, using single marker substitution with three options from a starting set of markers
previously assembled using a backwards seeking algorithm with an AIC feedback loop (see
methods below). Logistic regression algorithms using said panels had calculated R? values
ranging from 0.523 to 0.6105 when employed on samples in the described example and non-
diabetic patient cohort.

Levels of the DBRISKMARKERS can be determined at the protein or nucleic acid

level using any method known in the art. For example, at the nucleic acid level, Northern and
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Southern hybridization analysis, as well as ribonuclease protection assays using probes which
specifically recognize one or more of these sequences can be used to determine gene
expression. Aliernatively, expression can be measured using reverse-transcription-based
PCR assays (RT-PCR), e.g., using primers specific for the differentially expressed sequence
of genes. Expression can also be determined at the protein level, e.g., by measuring the
levels of peptides encoded by the gene products described herein, or activities thereof. Such
methods are well known in the art and include, e.g., immunoassays based on antibodies to
proteins encoded by the genes, aptamers or molecular imprints.. Any biclogical material can
be used for the detection/quantification of the protein or its activity. Alternatively, a suitable
method can be selected to determine the activity of proteins encoded by the marker genes
according to the activity of each protein analyzed.

The DBRISEKMARKER proteins, polypeptides, mutations, and polymorphisms
thereof can be detected in any suitable manner, but is typically detected by contacting a
sample from the subject with an antibody which binds the DBRISKMARKER protein,
polypeptide, mutation, or polymorphism and then detecting the presence or absence of a
reaction product. The antibody may be monoclonal, polyclonal, chimeric, or a fragment of
the foregoing, as discussed in detail above, and the step of detecting the reaction product may
be carried out with any suitable immunoassay. The sample from the subject is typically a
biological fluid as described above, and may be the same sample of biological fluid used to
conduet the method described above.

Immunoassays carried out in accordance with the present invention may be
homogeneous assays or heterogeneous assays. In a homogeneous assay the immunological
reaction usually involves the specific antibody (e.g., anti- DBRISKMARKER protein
antibody), a labeled analyte, and the sample of interest. The signal arising from the label is
modified, directly or indirectly, upon the binding of the antibody to the labeled analyte. Both
the immunological reaction and dsiection of the extent thereof can be carried outina
homogeneous solution. Immunochemical labels which may be employed include free
radicals, radioisotopes, fluorescent dyes, enzymes, bacteriophages, or coenzymes.

In a heterogeneous assay approach, the reagents are usually the sample, the antibody,
and means for producing a detectable signal. Samples as described above may be used. The
antibody can be immobilized on a support, such as a bead (such as protein A and protein G
agarose beads), plate or slide, and contacted with the specimen suspected of containing the

antigen in a liquid phase. The support is then separated from the liquid phase and either the
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support phase or the tiquid phase is examined for a detectable signal employing means for
producing such signal. The signal is related to the presence of the analyte in the sample.
Means for producing a detectable signal include the use of radioactive labels, fluorescent
labels, or enzyme labels. For example, if the antigen to be detected contains a second binding
site, an antibody which binds to that site can be conjugated to a detectable group and added to
the liquid phase reaction solution before the separation step. The presence of the detectable
group on the solid support indicates the presence of the antigen in the test sample. Examples
of suitable immunoassays are oligonucleotides, immunoblotting, immunofluorescence
methods, chemiluminescence methods, electrochemiluminescence or enzyme-linked
immunoassays.

Those skilled in the art will be familiar with numerous specific immuncassay formats
and variations thereof which may be useful for carrying out the method disclosed herein. See
generally E. Maggio, Enzyme-Immunoassay, (1980) (CRC Press, Inc., Boca Raton, Fla.); see
also U.S. Pat. No. 4,727,022 to Skold et al. titled “Methods for Modulating Ligand-Receptor
Interactions and their Application,” U.S. Pat. No. 4,659,678 to Forrest et al. titled
“ITmmunoassay of Antigens,” U.S. Pat. No. 4,376,110 to David et al,, titled “Immunometric
Assays Using Monoclonal Antibodies,” U.S. Pat. No. 4,275,149 to Litman et al., titled
“Macromolecular Enviromment Control in Specific Receptor Assays,” U.S. Pat. No.
4,233,402 to Maggio et al,, titled “Reagents and Method Employing Channeling,” and U.S.
Pat. No. 4,230,767 to Boguslaski et al., titled “Heterogenous Specific Binding Assay
Employing a Coenzyme as Label.”

Antibodies can be conjugated to a solid support suitable for a diagnostic assay (e.g.,
beads such as protein A or protein G agarose, microsphereé, plaies, slides or wells formed
from materials such as latex or polystyrene) in accordance with known techniques, such as
passive binding. Antibodies as described herein may likewise be conjugated to detectable
labels or groups such as radiolabels (e.g., g, 187, By, enzyme labels (e.g., horseradish
peroxidase, alkaline phosphatase), and fluorescent labels (e.g., flucrescein, Alexa, green
fluorescent protein) in accordance with known techniques. ‘

Antibodies can also be useful for detecting post-translational modifications of
DBRISKMARKER proteins, polypeptides, mutations, and polymorphisms, such as tyrosine
phosphorylation, threonine phosphorylation, serine phosphorylation, glycosylation (e.g., O-
GlcNAc). Such antibodies specifically detect the phosphorylated amino acids in a protein or

proteins of interest, and can be used in immunoblotting, immunofluorescence, and ELISA
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assays described herein. These antibodies are well-known to those skilled in the art, and
commercially available. Post-translational modifications can also be determined using
metastable ions in reflector matrix-assisted laser desorption ionization-time of flight mass
spectrometry (MALDI-TOF) (Wirth, U. et al. (2002) Proteomics 2(10): 1445-51).

For DBRISKMARKER proteins, polypeptides, mutations, and polymorphisms known
to have enzymatic activity, the activities can be determined in vitro using enzyme assays
known in the art. Such assays include, without mitation, kinase assays, phosphatase assays,
reductase assays, among many others. Modulation of the kinetics of enzyme activities can be
determined by measuring the rate constant Ky using known algorithms, such as the Hill plot,
Michaelis-Menten equation, linear regression plots such as Lineweaver-Burk analysis, and
Scatchard plot.

Using sequence information provided by the database entries for the
DBRISKMARKER sequences, expression of the DBRISKMARKER sequences can be
detected (if present) and measured using techniques well known to one of ordinary skill in the
art. For example, sequences within the sequence database entries corresponding to
DBRISKMARKER sequences, or within the sequences disclosed herein, can be used to
construct probes for detecting DBRISKMARKER RNA sequences in, e.g., Northern blot
hybridization analyses or methods which specifically, and, preferably, quantitatively amplify
specific nucleic acid sequences. As another example, the sequences can be used to construct
primers for specifically amplifying the DBRISKMARKER sequences in, e.g., amplification-
based detsction methods such as reverse-transcription based polymerase chain reaction (RT-
PCR). When alterations in gene expression are associated with gene amplification, deletion,
polymorphisms, and mutations, sequence corparisons in test and reference populations can
be made by comparing relative amounts of the examined DNA sequences in the test and
reference cell populations.

Expression of the genes disclosed herein can be measured at the RNA level using any
method known in the art. For example, Northem hybridization analysis using probes which
specifically recognize one or more of these sequences can be used to determine gene
expression. Alternatively, expression can be measured using reverse-transcription-based
PCR assays (RT-PCR), e.g., using primers specific for the differentially expressed sequences.

Alternatively, DBRISKMARXER protein and nucleic acid metabolites can be
measured. The term “metabolite” includes any cherical or biochemical product of a

metabolic process, such as any compound produced by the processing, cleavage or
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Figure 12 is a listing of 25 high performing DBRISKMARKER panels using

three DBRISKMARKERS selected from Position Categories according to

the method disclosed herein. Logistic regression algorithms using said

panels had calculated R*2 values ranging 5from 0.300 to 0.329 when

employed on samples in the described example and non-diabetic patient
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selected from Position Categories according to the metho dIS loged

Ao ST B AN COb e A A g SRBR O e
stertiogset, dfmspryensectroscopy combined with mass spectrometry, capﬂlary
electrophoresis, NMR and IR detection. (See, WO 04/056456 and WO 04/088309, each of
which are hereby incorporated by reference in their entireties) In this regard, other
DBRISKMARKER analytes can be measured using the above-mentioned detection methods,
or other methods known fo the skilled artisan.

Kits

The invention also includes a DBRISKMARKER-detection reagent, e.g., nucleic
acids that specifically identify one or more DBRISKMARKER nucleic acids by having
homologous nucleic acid sequences, such as oligonucleotide sequences, complementary to a
portion of the DBRISKMARKER nucleic acids or antibodies to proteins encoded by the
DRBRRISKMARKER nucleic acids packaged together in the form of a kit. The
oligonucleotides can be fragments of the DBRISKMARKER genes. For example the
oligonucleotides can be 200, 150, 100, 50, 25, 10 or less nucleotides in length. The kit may
contain in separate containers a nucleic acid or antibody (either already bound to a solid
matrix or packaged separately with reagents for binding them to the matrix) , control
formulations (positive and/or negative), and/or a detectable label. Instructions (e.g., written,
tape, VCR, CD-ROM, etc.) for carrying out the assay may be included in the kit. The assay
may for example be in the form of a Northern hybridization or a sandwich ELISA as known
in the art.

For example, DBRISKMARKER detection reagents can be immobilized on a solid
matrix such as a porous strip to form at least one DBRISKMARXKER detection site. The
measurement or detection region of the porous strip may inciude a plurality of sites
containing a nucleic acid. A test strip may also contain sites for negative and/or positive
controls, Alternatively, control sites can be located on a separate strip from the test strip.

Optionally, the different detection sites may contain different amounts of immobilized
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Kits 15The invention also includes a DBRISKMARKER-detection reagent,
e.g., nucleic acids that specifically identify one or more
woBRHRIGsMARICER nucleic acids by having homologous nyicleic agidiseoss
sequences, such as oligonucleotide sequences, complementary to a
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DBRISICMARICER genes. For example the oligonucleotides can be 200,
156 2 560350 cPEafifherdestnrt tie elidas niang thsadh EHidtkin aysobaiaiielted for
%)% ate &%qéglin I@Snuclelc acid or antibody (either already bound to a
matrix or pac a?ed separately with reagents for binding them to the
matr.xﬁawﬁﬁ&%ﬁﬂmgﬁéﬁer(p%%m@bsawe%riﬁéﬁéﬁvéa sefaIo slimical
deteeiahiedarelvinsbiv elionslfgisvtien, Rhiape méGRILI- RO, Riea)et al.

far oyt the assa nclud he kit. The assay

i, e e A B b e 5 YT B cac
a81ikvidivie ivf sedegion, agF-eprekaigiblecBERISIVARKeiRisiEtcsly history,
r@@ﬁ@ﬁﬂ%@@d@ﬁ@ﬁm&bﬁuﬂa@&@&a@@@lgium@g%@maﬁeeeﬂﬂrmsamé@wm

for, t least o e ER detection site 30me men
R S e s el S B e PR
co ntaurﬁﬂrg@lrﬂwteles am@eM@@mSm gryniag allsbewrmmlswee sorvibgatiVe. Each

@a\l@l{g& %S&h{@kﬁ@ niEalscttarnativehorsaniselsites:can bedesaled Ah@ations
§atate str glrm the test str : ﬁ%&’ﬁ naII the dlffer nt detection sites

S S e
mwomeﬂmmmmmmwm@wm@m@m NighGreamuortdinto a
the. firsh detgstian site and lesser amounts in subsequent sites. Upon the

addition_of test sam number f sites display detectable S|gnal
provideea i S?]ﬁl’&l%g ﬂ% \iokeu %“éfﬁ?o%}ﬁ‘f"%q ﬁgﬁﬁ e RREERE e

prbsenirin thelsdimpié siffydedetettiorditesmaydbéqonfigueatsimmmay into
%&&@%%Q@J&%@Jﬁ%é? anespand AHRUYRIC AR 1D esbaRe Rfa.Rar PH a0 e ded

anning the width of a test strip. Alternatjvely, the kit contains a nuclelc

eidey Bg‘ﬁ%feasﬁﬁ’éy Cosipreieg lBPﬁf BT ATRNSIE A P OB M s Patie
rhacieic ddadghim e arbeyspedical hridedifjodnsaledtrerdddeidladitks
&SP | ‘
VR Jl DS v e
1018192 d38%7s§.75 200, 210, 220, 10 230, 240 or more of the sequences
represéitécdypd BRH@M&BA@ER&ﬂ:ﬁﬁﬁmwbea@athmeMded
@&Ma@s@@r@Efe@{caTe'a‘?oSé{B%f&}ﬁrﬁE@é Cﬁo DR, g 4 %&E%%Qéy@%‘?e

as described in U.S, Patent 5,744,305. Alternatively, the
&m&%ﬁeerﬁi}léa%%p%&%ﬂ%wﬂé@ ayONPARE FERA ﬁ?&%%fé‘f‘ fach assay.
Tk}, SEyipler pldid siindy G gin Diege pC)itiosl Ko asd (V¥ itk Biostieateymples were at

'\4:9?;51}%&% Gl uﬁ'(%) ANSR YRR QS Mé’éﬁ‘n?célgég&é [Hog8n %ﬁﬂ g%%d into

artisan can routlnely make antl Ies, nuc eic a
phelsegyeigte W&B HLETRlsairler SjsarRker sRACTafkiREpsach sample plate well

aligesayginalides wag astamuel aiBRREMOMARKE Bﬁi}!@ wablgeh be processed

ZOEX%MEL %gﬁam&le 1 206(111%% Qﬂgtt CnaSbSIBO, m £{‘ ee\{’ rea Sl¥¥ﬁ %88‘{0 CS0
etermmned by ana yzmé%r Proteins in NUMan Serum samples d

freymuaeib U o1 U6 provanad pre-fiabstelcdneeidisedagse @ents?» Blirpeal
ReapRaty 1A (aidena ek Hiue SRR IRy %M&m%wezuﬁemtqm&ewhm

25i noreagents S 0|nt faor assa dev nt, Suf
R B0 A A SRR RS A e R ot
Biogdawesis, ca‘mé@m%ef‘li_@b%)ﬁh@eﬁes @@atmiedfemgl@etblw?erdwsm@h@ﬁl@@nss
Ipsernationah shesmakieg, Clontech, Cytolab, DAKO, Diagnostic
BioSystems, eBioscience, Endocrine Technologies, Enzo Biochem,
Eurogentec, Fusion Antibodies, Genesi8 Biotech, GloboZymes,
Haematologic Technologies, 30 Immunodetect, Immunodiagnostik,
Immunometrics, Immunostar, Immunovision, Biogenex, Invitrogen,

Jackson ImmunoResearch Laboratory, IC_MI Diagnostics, Koma Biotech,
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LabFrontier Life Science Institute, Lee Laboratories, Lifescreen, Maine
Biotechnology Services, Mediclone, MicroPharm Ltd., ModiQuest,

WMg@gMﬁngnovatlons Molecular WO 2007/044860PCT/U§89RQ/2(3§333@§63

es, Neoclone, Neuromics, New England Biolabs, Novocastra, Novas
Biologicals, Oncogene Research Products, Orbigen, Oxford
Biotechnology, Panvera, PerkinElmer Life Sciences, Pharmingen, Phoenix
Phamtaceuticals, Pierce Chemical Company, Polymun Scientific,
Polysiences, Inc., Promega Corporation, Proteogenix, Protos

ImmunpiesRaialetRiEd ﬁé@g,&@'@f@%@h Mﬁma&@lﬁyﬁ&ﬁﬂf&afﬁsﬁﬂﬁﬂm&h the
Resear ostics, 0SCr Santa ruz Biotechno i
S 2? ?r%néln%él éro o %%%P’%ra on‘ieéerc?)lt‘(?avgre 0%%? tﬁe ofinical
@neﬁt@eﬂsw@hm@g@se@wapﬁ@ s%éﬁ@ Chby4! Téoﬁ#@maﬂﬂcqietﬁ%using
MRva.Ripteshnlegy skite tMaxpdalivmdinanastiess Wnstatefomm of a logistic
Biotechnology, US Biological, Vector Laboratories, Wako Pure Chemical
(A% es, and Zeptometrix. A search for capture antibodies, detection 10
antibodies, and analytes was performed to configure a working sandwich
immun@ﬁs}é@y’rfflx he reagents were ordered and received into inventory.
Immunoassays were developed in three steps: Prototyping, Validation,

Kit Release. Prototyping was conducted using standard ELISA

formats wtfggﬁ?l r%e{g%gntl podies, us C? Lin, Hl‘iﬁfﬁgt YEsiram g Hﬁ%ﬁﬁt}&es

host species idard con |t| ns, ant 15secondary anti

&Qﬁ%ﬁ?&dhﬁtﬁm@%@m@l@%ﬁ%ﬁéﬁ@%ere evaluated in a standard

curve. If a good standard curve was detected, the assay proceeded to the

next stapﬂaﬁﬁqayﬁotb@tﬂmdﬁhﬁmm@h@atewﬁib@diﬂ&msemedﬁedtlwemﬁélow-up
Heih G0 A dRe R mPH‘%ﬁlr%’i‘é""oﬁ? Reig ASSAYRINRUGAUODIOLA 0 if non-

ng-assay was performed using th e Zeptosense detection platform
%ﬁ@mosﬁfhgméﬁ stest £lgne wdﬁwgaé&ﬁawéﬂﬂ?éﬁvwmuw Hg
Q@njug atgddaﬁh@ mmmemm&temﬁﬁzngme eonjegatipnmissedkx in

er chemistry, for ar
o e L TP B B ARG JAIG: o it o rom o
saridfieh assay format using standard conditions. Each assay well was
solubiligestdsr aodemaby ing ey cangttheimadarplkyy as reackary hedifications
7e§tose§ St% B'ngs‘,tf()%m%?e?sl jétsfrﬁl Vi3 aAgx Ccaalnrs.;ea%ﬁli—lf'ora%m q’[}k‘}g gl lyded in the
standard curve. once a wor mtj standard cutve was demonstrate , the
dgslawlmsowrémM@pﬁkﬂ%@m@éﬁ%ﬂ@wﬁo@@mﬂ@@f@%m@wﬁérﬁawawere
digkibetionmefdhetrrgeh anahde-AcKeBRal RiCERBampletelibe antRutDkere
serum feduireq 1o measurehe biomarker within the inear dvamic range
of the aessa WAt deSimined. and the a assay procee ed 1o Kit re eag For

ttrenﬁiﬁraleggnﬁamé@dlﬁsswe ,f@. mm@drmemmw@@é@lﬁb? Inglh Epsfom

ayelaoe-in mEARRLQUIRARNt Of the kit including manufacturer, catalog
numbers, lot numbers tocka %[kl aq\l}\?oncentr ons staqldard curve,
1k €ac

an d se Hﬁ% rera i(?_SS 113 6 Atd \(/)Vne‘tlf_eec pl 2 6(301}.061’1 on O umvariate,
2@@?@@4486@@%1&18@8@BI@@Q%@%Y\@@S@W&M@W@%W@H ofel
fes&a%%mmﬁ%% AR5 Y mbBlk kbt releasedfaruseirigshs

clinical samples. Samples were collected from several sources. In all
SRttt clinical annotations were available to calculate risk

factors Msitdy fagamiee Hdeveloped byrSiernl eed i §(200@)arTypidailiydasnd
rgeéﬁmgme%c% iolloyvino elinicalanneialiens Wereavilalie from Rakke marker

study: Date of collection, age, sex, height, weight, waist, BMI, ethnicity
s R b R T e s e e
chelestesal, Thessamplsiverelcoldntdd gihgistandaed protocols, and

were stored at -80C from the time of collection. Clinical samples arrived

frozen on dry ice, and each sample was stored at -80C. Each
80
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10sample typically had many clinical annotations associated with it. The
clinical annotations associated with each sample set were brought into a

Wﬂ%ﬁﬂ%ﬁd nomenclature prior to import. All of the cIinicab%qﬁg%%@gm

associated with each sample were then imported into a relational

database. The frozen aliquots of clinical samples were thawed and
aliquotted for use in the 15laboratory. Each clinical sample was thawed on
ice, and aliquots were dispensed into barcoded tubes (daughter tubes).
Each daughter tube was stored at -80C until it was needed for the
immunadssaysicThesdadghiasdbbaddvere sielk asrayrddnte sahpléeplaicsy
RSN RRENASA A LIRLIbG 0 heesay A allared o pakcades
or 384 we In?) ates sampffe plates). 'Fﬁe aughter tube to sample plate well
@@m@%gﬁwwﬁ%rwm%vﬁ%w@ poiﬁaéﬁlﬁfé?g Bl ofi drese
wisidi eRas askias nswneassaanali sieclited Stawehdisimatedrssay
D e e A0 PIOMIALKET Bel ARG PIC e A A3
plates were derved from each sample plate aepenélng upon the amount
afrBsilerregahedsforbasiEsShliarserhpleisiae werrime agicliiaricte

at dilutions lensuiethakibe slipicalisamplas vesR Bl BRI pfiate

dilution for each i unoassay., Ihe.clinical samples were then depgsited
R LA IR RO A rRSASRS oo nitsd siion s i
ddickrshiva ldusteioavestinp thssaydptdize it onad tréc ke inetie fedatiohdiased on
datahase R ARSAY ML e he WiReesaet dasin thstanRa W agglomeration.
immunoassay procedures, and the assay plate was read on the

e IR

ZeBTBELRES Hetrin s WRACF R P e 1 for a single biomarker
across Hiedull@8itglmicdl80stimplesihef reswiting thista filesduardethioping
impetiad haskiniodhe ketatianal alabasc.bgre standard curves were

calculated and the concentration values for each biomarker for each

SATBIEURERE CaRTAEE IR 2 shows an example of single molecule
detbletto S admtenanioss 92 samples for 25 biomarkers. WO

AL A-A-O-L-LO T - O OO LD

oG Aa4BB0PCTIOS2006(139563 “The DR AR AES | Iﬁ%{g@%@

each clinical sample.were reassociated with the oriainal clinic

AnRsesiiEnBIONHR quantitative BIRERE: datd WdE Wtrelated th 2910

climsakaGmetaons associatesivishieach saropi@rbiabetes rigk 05825

Atk = F£aYaYatall

ranra-ipiac—ealerdatad H1eia Y PEpEp oy W Poew by Qiann ~t bl
y (éli}eoc V(\_Sﬁ.%b%\é IClL.CU usn Etjfg Iglblugucca?éJCVC ﬁ%OT)LCI” Cl (11}‘2 M
e clinical model is of thie fount of a logistic 5 equation p = 11(1 +e),

where  x=-13.415 + 0.028(age) + 0.661(sex) + 0.412(MA) + 0.079(FG)

+ 0.018 {8 RhirvRiB3 UEINb)a WONZ AEBNG:H k434 Miamibvhistordd $hig of
equation, p = the probability of deveIoB‘ij-[l%diabetes over the 7.5 yea

) 3 r
FERBRRLA RS dilaigE 1 Gpiras Puten 005 N raatateorfl mgidiffed o § fje/ml and
Mexinan idmeticaly, Kiiin aseHisp anibaudhite; Rty fasiing gheoserin The plate
ma/dL; SBP, = systolic blood.pr in-mm Ho; L. = high-densi
e SR e Rl 2R SRR MBS B0 RAbay), ana
alridciahin 3Rist SESba i rosioingnid RFen 6 8 Bitiing HASHRIS: der onadyie

NALASLER Slidaalwd008k at rdbhPidglta-astimals fiskipieicahastbhationts

samples, the following modifications were made to these parameters.
Firgo vk s g el RS 4 Aot 2 Rars T A B THETRER HEiend
Opespard tbriviesigast A ericarzmnapatients with a diagnosis of

hypertension were assumed,.to. have a. = atients wit an 1o
Shpo 1o e AR AL P e R e
coriterratio nTcths toeckedhnthdiké pivierddodiv i stordards anttiiilsted wgmown
thenipRYSfenatveral ineadeorrasion medels Andhs lagjiansfomef risk

(x in the above equation), Linear regression gfg on the Iogruo blot{gba@??m .
O R O A B AP A T e AT T o
s&ts WasdiedfntelSAl decotinplendmeamrsbidiveds 2BuriloinBitioms. i hesay bulfer
quality of models was judged on the basis of the coefficient of
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determination, R2.  Models larger than three markers were developed
using forward, backward, and stepwise selection based on Akaike

W@E%%%Q% Criterion (MC). Alternatives to these marker sets \Waf&sos/039963

identified by eliminating each marker and searching the remaining set for
the best 30 replacement, where 'best' is the marker with the highest R2
value. WO 2007/044860PCT/US20116/039963 A full model was also
created by adding a single variable to the null model one by one until all
markers were used. Each marker was selected based on the coefficient of

slalerip inrtie b efdRe o plelama keI segi NG us@akuioto HEBL BOHs allowed

Selected fits of these models were used t Iculate sensitivity.and .
EEE Gy PR e OHBI e e RGOy B (mes o 100

biearkebdndbntratiods hasinvessyatett dising prinvipleddotnboniéfitsg/ml in
anadysis (PSAN higrarchical fasierng a0 simrls correlationuddh e tesHuliter

of the PCA were evaluated graphically using Scree, plots, bi-plots, and
SAPHOojECBN Y518 BERATS N S i eSS BT S E RIS st
NG shag@narﬂb@ﬂﬂgar@hﬁﬂmwﬂéﬁﬂgmﬁsm@ﬁﬂadﬁtanmzm& 0.001%
g%%;%? afiat 69 “r%eﬁﬁg%t%% ¥ gﬁ Q%%ﬁ&%éa%%%ﬁ‘ﬂ?@m%ﬁ?{b%%as a

tdnce metric an aras me as the means of agg omeration.

GrostEiwefie g GrmsRig AR ara e W B o ARy Instroppgat.
f0”0V;/i![lei$o%B M&é&‘d&lﬁxmw%@f@dﬁ%@@sﬂi&hﬂf@ﬁi@dﬂl’clqnjunction with

evelopl rotein bloma [ tests In accordance wit Inyentiqn.
S R . R RO MO AR o
isviidbe CepalidhR invissionoviNdniviaficeRasbnreopeettite A Bistbefialy Other
Gep20d -26Anta204 294 hSamimiendntibadyiR BiglogicalsislinQds @R ims.
L4030562 Detection Antibody Uﬁﬁi%lﬁgﬁalﬁscmorlo L2121306M
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Each individual well on a NUNC Maxisorp 384-well plate was coated with
20 ul of capture antibody diluted in coating buffer (0.05 M carbonate, pH

wo Sdiligsh to 1 tig/mL and prepared immediately before usg)-aadsane/a30063

incubated overnight at room temperature. The plate 20 was then washed
three times in 100 ill of Wash buffer A (PBS with 0.1% Tween 20), and
blocked in 30 ttl PBS buffer containing 1% BSA, 5% sucrose, 0.05% NaN3
for analyte capture for at least two hours at room temperature After
incubation, blocking buffer was removed and the blocked plates air-dried

for &t |BAERSbarE aErdGHrmpe ?‘afu?éaérﬁaoﬁﬁéﬁﬂéﬂnﬁﬂf§¥6?ﬁ@fa¥m@aor
for Ze fg § g%@ﬁ@%@g’%l’é@ i dn oRsser A 2

buffer c Mg 1% BSA, 0.1% Triton X-100. To the blocked and dried

platgy 20:pdwellofstandards g UAEd, HnkDoWN SAMRISSINE"S E\Jdmgn insulin
and aliQyaghte: '@E%ﬁﬁﬁ&&%@&%@é@?ﬂﬁ@?ﬂ%ﬁ#&% ipeubalion,
the plageimaspivasihed fiug tnesiin wash.pyiffer B (BS buffer with 0. 02/0
Triton X-100 and 0.0001% BSA), detectlon antibody A647 was diluted to

50 hg/Bait, é‘s@ylb@fﬁaﬁkeW@aZQ@W@nmm@m@ﬁ@ﬁma&%&amﬂ(l as
was addendidath inkiesimdnbasiiygrno| 2Rl Amlbciihel Nesteb A5(3 18Dy
Was aIIowed to bind for 2 hours at room tem erature after WhICh the plate
was vv § e %Eq @gﬁ&wﬁeb @Pe?w&‘sﬁﬁ%ﬁé?@? Bf mekyaAgapacEth 3/% one
generaf ROLAROFBIETR REH By RS Eléﬁff‘b?’at(g-@géﬁﬁaﬂ(lo) 3043-

dl|utIOI‘IS from 100 ng/ml to 0.01 pg/ml in calibrator diluent (assay buffer 5

+ aqgliianakb B RN WRIG.PLER AT YP iR B RRIES RIIRING FRRARE: factor

curve Wshag ndtRERIMRE AR GRS aflo R SRS i(AnbA AR RAMMN

0.02% Iiribeni b0y cnopBRdiie BSAY(Maszadded in an amount of 20

gl/well and incubated for half an hour at room temperature, after which the

saniﬂlé?ww@ia@ ki, Z2epidaeiie Redrrafenseltistindse 2 in glucose
erdRberanasakipRiteuimaGH Ferirs Add BB R deEaritR i mMOR Y ratient (W itseb

10the 4&f4hba I&gécﬁ'lptlon thereof the foregoing description is intended to

|Ilusltga1;§ gaeqal . en %J(l:l%p 980 V%]cyoq é’%’a@{g Qe!:se qgrfs%ed ¥a€peethe

g E R G A ey s * Ilin

modlflm@&%@[mgggg@g .3pepe;@f the following claims. REFER
151. Aalto, K., L. Korlionen, et al. (2002). "Nerve growth factor in serum of

chiléifeRivhith S{sterdigbopsle@abBniRidsis: iscoosselgiedanmithodisease
activityiyiesitoklineca0¢3)d88:9a conce@ratibatef BoluMe Chasidatis]eubds in
(2005)p2EaP PitfRmpaird ZivespsNanerp RSkl ZobuerctiDishaogtib#iy):
to typeziotﬁabetes Diabetes 54(4): 1207-13. 3. Adam, T. C., J. Jocken, et

al. (2005). r 981 I e, peptide 1 r ht loss in
oveﬁl]voggég ? %a asxg ae'} 5 R ig% \fm? %4? Y ﬁﬁf)a%‘rg?f}%m
L., C.G. NICh 199% Ionlng 0 eta |gh affinity
sulfpsny&um ﬁecepmﬁa aef@g(ﬂ@@(sy ofinslin %ﬁﬁﬁ%ﬁ&ﬂne 2618962208ERR M ene
423-6.1b: Antthalisity," ML EDORGren) ciql. (2005). "Enhanced
insulin-stimulated glycogen synthesis in response to insulin,
metfBrisksnrosiylitatoRe Psaaxso ciale@With 30intretisethsrRNAsitivity of
expres@}%wm&%ﬁ@mw Phifsraity ettt recleptdictor-1beta
gammaifolatigdrgtations) 1@B@MP-1173-9. 6. Arosio, M., S.

Po%\t% et aI Q?)\[er%levagtga gééaun somatostatln levels i |gs figgulin
acromg&%g d 9l 911 rieve% ﬂeu - mter %ﬁf—?n? 1 necrosis
Afshart, bl R0 Letal gligNdebl Sanatb/mbdJaialol §§'~42
growth factor and nitric oxidé in blood and sallva of Insulin- epe
diabetBupatien!s:, AbMedRES8611) &R kidR8 A%bé%lﬁam% in the
Kouachr,geml vé%@@‘éésmﬁi&dﬁ@hmﬁi qmrgetenfymufamuﬂa% likevgrvitibipidus.” Exp

5 DdemphiDabBeddMiEin bidcathepsin B." FEBS Lett 579(20):
4309-16. WO 2007/044860PCT/U82Q96/039963
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. : 1., "CoVerdich, etar. t2003). "A_ssohatiqn between
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L. A method of identifying a subject at risk for developing Diabetes or a pre-diabetic
condition by analyzing Diabetes risk factors, wherein at least one of said Diabetes risk
factors is selected from group consisting of total cholesterol, LDL, HDL, insulin, CRP, ¢-
peptide levels and HbA,,, the improvement comprising:
a. further measuring the level of an effective amount of one or more
DBRISKMARKERS selected from the group consisting of: Leptin (LEP),
Haptoglobin (HP), Insulin-iike growth factor binding protein 3
(ILGFBP3), Resistin (RETN), Matrix Metallopeptidase 2 (MMP-2),
Angiotensin I converting enzyme (peptidy! dipeptidase A}-1 (ACE),
complement component 4A (C4A), CD14 molecule (CD14), selectin E
(SELE), colony stimulating factor 1 {(macrophage; CSF), Tumor Necrosis
Factor Receptor Superfamily Member 1A (TNFRSFIA), and RAGE
(Advanced Glycosylation End Product-specific Receptor [AGER]), and
b. determining said risk as an absolute or relative risked based upon the
measured levels of said Diabetes risk factors and said
DBRISKMARKERS in reference o index vatues developed from

statistically wvalid historical cohorts.

2. The method according to claim 1, wherein said risk is determined by applying an
algorithm to the measured levels of said Diabetes risk factors and said

DBRISKMARKERS, wherein said algorithm was computed from said historical cohort.

ad

3. The method according to claim 1, wherein said Diabetes or a pre-diabetic

condition is Type 2 Diabetes.

4, The method according to claim 1, wherein two or more of said

DBRISKMARKERS are measured.
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