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54y Ttk DIAGROSTIC ASSAY

573 Abstraee: The present iwenlivn nelites genendly o o chiagmastic device including o mognostic assay lor puneters which
are ingdhicative of o condition or event associated with the systemic vasculatars, More particilardy, the present imvantion provides an
assay to delect parsmeters assaciated with a varcular direase including cardiovascular, stroke, polmanary, renovascular, carghiovas

ur vy condh eraleumie such s Taun e limined 10
acule myacardial wtiun, heart Eailore, sth wl Mese parameters or mote
paricalanly a parern of parameers saahles the dingnosis of a conditian or event of the denerminzgrion of the risk of development of
1 condiion or event essocisted 10 the systemic vascukmmre. $1ill mors particularly. the present invention is dircted 10 2 disgnostic
ibers, wharcin on o iore of sk nembens s or
e o subjeet wheeein the petiern of biding of the menbers o the binling padvees is
Ledd with an Bikelihood el a condition ar event within U sysl cascldlwre, The absemce
~alee, ‘This s particalac]y Impormne in cases
= whore patients arc unable 1o canunmicats advice 1o & physician on thelr own condition. such as during sargery or for patients in
I R Tt s afsiz wseful 30 delenuining the risk of a vascular civease incluching comdiovascular, siroke, pulinonary, reevascolar,
P
(o)

. or generalized arlerial or venous conditions or zvents in a healthy subject or a subject entering into an

= EXPOSIEE 10 B5k such as surgery of chemotherapy, The present invention is vsefn] inter alia Tor e J2enrificaton andior quanisation

of biochemical markers of conditions ar events i the systemic vasculanirs sech az hoan discase, heart disonders, infeetions of the

) icunt, shroke: and Thrombeosis ws well ws e totermination of  risk ol dovelopmant af sy conditions mehading the bsanos ol dis-

a orders arabsence of risk of the development of a disprder. The asseszment of such conditions may bz made in g chinieal seiting, as
part of wage, as pan of a rontine festing protocol andior as 2 laboratory procedure.
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DIAGNOSTIC ASSAY
FIELD OF THE INVENTION

The presont jnveniion relates gonerally to a disgnostic device including a prognostic assay
for parameters which are indicative of a condition or event associated with the systemic
vasculature. Mare particularly, the present invention provides an assay te defect parameters
associated with a vascular disease including cardiovascular, stroke, pu].mahary,
renovascular, cerebrovascular, thromhotic or generelized arferial or venous condition or
event including acute coronary syndrome such as buf not limited to acute myocardial
infarction, heart failure, atheromneina or a thrombote condiiion. The identificaiion of these
parameters or more particularly & paitern of parameters enubles the diagnosis of a
condition or event or the determinztion of the risk of development of a condition or event
associated to the systemic vasculalure. Siill more particularly, the present invention is
directed to a diagnostic device comprising a set of members wherein one or mote of said
members has or have specific or generie binding partmers in 2 biological sample from an
amims! 1neluding a buman subject wherein the pattern of bipding of the members to the
binding partners is indicalive, predictive or otherwise assaciated with 2 likelihood of a
condition or event within the systemic vasculature. The absencc of detection of specific or
generic binding partners is also of indicative or predictive value. This is particularly
important in cases where patients are unahlc to comniunicate advice to a physician on their
own condition, such as during surgery or for paticnts i a coma. It is also useful n
determining e tisk of vascular disease including cardiovascular, stroke, pulmonary,
rencovascular, cerebrovascular, thrombotic or generalized arcrial ar venous canditions or
events in a healthy snbjeet or a subjeet entering into an exposure to risk such as surgsry ot
chemotherapy, The present invention iz useful frer afie for the identification andior
guantitation of biochemical markers of condifivns or svents in the systemic vasculatare
such as heart disease, heart disorders, infections of the heart, strolee and throobosis as well
ag the determination of a risk of developraent of these conditions including the absence of
disorders or absence of misk of the development of a disorder. The assessment of such

conditions may be made in  clinical sctting, us part of triage, as part of a routige testing
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pratocal and/or as a laboratory procedure.

BACKGROUND OF THE INVENTION

Bibliographic details of the publications refemed to by author in this specification are
collegted at the end of the deserfption,

Reference fo any prior art in this specification iz not, and should not be taken as, an
acknowledgment or any form of suggestion that this prior art forms part of the common

general knowledge in Australia or any other comtry.

Cardiovascular disease such as coronary arterial disease and acute myocsrdial mfarctions
(AMI) are examples of conditions or events associated with the systemic vasculuture.
Cardiovascular disease itself affects over 70 million people in the Western World. AMI s
the largest contribufor lo cardiovasculzr disease affecting approximately 1.5 millien

patients per year. Fatients with AMI fall inta one of two catcgorics.

A first category comiprises approximately 20-30% of patients and is characterized by
“gilent” infarctions. Such nfarctions are “silent’ as patients ave frequently wnaware of the
infacetion due to an #hsence of pain, A second category comprises the remaining two thirds

of patients and represents those paticnts who present to physicians with severe chest pafn.

The dingnosis of cither catsgory of AMI requires 2 series of induced tests requiring
multiple independent blood-bused analyses 1o determine potential myocaxdial fHissve
damage. Typical AMI is associated with severe and prolonged chest pain, otherwise
refarred to as angine Cwreni diagnosis involves changes in elecirocardiograms (BCG)
usually including elevated 3-T segments where there are Q or QS waves and changes in

seTum enzyme levels,

Silent ischemia and infarction arc alse important elinical problems. Breathlessness can be

due to 2o infarction and there is 2 need to rapidly asscss cardizc damage when this ocows,

JP 2004-531687 A 2004.10.14
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However, detection of silent infarctions cau be problematic. Ft may be induced by excreise
where ECG perfornmance is monitored by continuous ECG monitoting over 24 hours.
Depression (>1 mm) of the ST scgmenrt of an BECG is dizgnostic but about one third of
AMI patients have apparcntly normal ECGs. Alternatively, sungiographic screening can be
performed. The detection: of small infarcts (which cormenly contribute to the pool of
silent infarcts) is limifed by the comparatively poer sensitivity of some biochemical
markets. There is an incieased mcidence of mortality associated with small infarcts.
Determination af the MB isoform of ereatine kinase (CK-MB) Is a particulaily wseful

marker of silent infarcts but is generally not correlated with a range of other markers.

The causes of AMI can be multipls and they are not cleady understood, A recent impetns
was given to the concept that AMI is an inflaramatory response by the heart to an infection
that may be evident elsewhere such 28 a poriodental infection (Herzberg & Meyer, 1998),
but which can manifest itself in the heart.

Atherosclerosis and vasculwr endothelial imjury can be the result of an immunological
response by the patient to proteins produced by microbiological infeetions. Heat shock
proteins {HSPs) from microorganisms such as Escherichia coli end Chlamydia are highly
conscrved and resull in immounological cross-reaciions with related hwman proteins
expressed by cells in the cardiovascular systerm such as endofbelial cells (Mayr e af,
1999),

As stated above, cardiovasenlar conditions are one example of conditions and events
involving the systemic vasculature. The systemic vaseulature comprises infer alie
capillaries, veins, arleries, arierioles, venuoles, the heart and other organs. A range of
conditions such as renal failure, dwombosis, organ lwansplant rejection, infection and
vascularization of Wmorous and cancerous growths are associated with the systemic

vasculaiure,

There is a need to develop an assay which simultaneously determines rauliiple parameters

required o assess a condition or event of the systemic vasculziure. The toim “multiple™ in

JP 2004-531687 A 2004.10.14
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this context means two or more. The present invenfors have developed an assay uscful in
determining the risk of a condition or event avising, the presence of a previous event ot
condition as well 15 post-operative prognoses and future events in a subject including a

human.
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SUMMARY OF THE INVENTION

Throughout this specification, uniess the context requires otherwise, the word “comprise™,
or varialions such as “comprises™ or “comprising”, will be understood te imply the
inclusion of a siated element or integer or group of elements or integers but not the

exclusion of any other clement or integer or group of elements or integers.

The present itrvention is predicated in part on the use of multiple markers or parameters to
assist in the diagnosis or prognosis of a particular condilion or eveni associated with the
systemic vasculatare. Examples where such diagnoses or prognoses are useful is in
assesging healthy and unhealthy animals inoluding human subjects, diagnosing particular
conditions or cvents such as a vascular disease including cardiovascular, stroke,
pulmonary, renovascular, cerebrovascular, thrombotic or generalized arerial or venous
condition or event or renal or heart failure and in determining the risk of development of
such a condition or event in, for example, bealthy subjects or subjects io be exposed to

cortain risks such as inter afia surgery, a course of therapy or vaccination.

Accordingly, one aspect of the present invenlion conternplaies & method of assessing the
parameters assoclated with a condition or event of the systemic vasculatire or assessing a
risk of 2 condition or event ncewrring, said method comprising obtaining a biologieal
sample from a subjcet to be tested wherein said biological sample comprises one ar mors
members which sre present, absent, elevated or otherwise activated or up or dJown
regulated in a subject prior to, during or following said condifion or event and contacting
said biclogical sample with a sgcond set of members wherein one or more of said second
set of members are binding partners to one or more of said first sct of members and
wherein the pattern of interaction between said first and second sets of members including
the absence of interaction is indicative of said condifion vr event or the risk of

development of same.

Another aspect of fhe present invention contemplates a method of assessing the parameters

associated with a condition or ovent associated with the systemic vasculature, said method

JP 2004-531687 A 2004.10.14
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comprising contaciing a biological sample from a subject to be tested wherein said
hiological sample comprises ene or more members which are present, absent, elevated or
otherwise activaied in 2 subject following suid condition or event, said members being
selected from two or more of myoglobin, myosin light chain (ML), myosin heavy chain
MHC), total creating kinase (CK) including CK-ME, lactate dehydrogenase (LDH-HA),
aspartate aminotzansferase (AST), eardiac troponin 1and T (cTn-7 and cTn-T, respectively)
and ¢Tn-T and ¢Tn-f RINA, fatty acid binding protein (FAB protein) including FABP1 and
human heart-type, glycogen phosphorylase-BB isoemcyme, e-atrial natriuretic peptide
{ANP), cytoplaemic FABP, brain natriuretic peptide (BNP), adrenomedullin (ADM), low
density lipoprotein (LDL), very low density lipoprotein (VLI3L), high density Jipoprotein
(HDL) and intermediaic density Hpoprotein (TDL), C reactive protein (CRP), serum
amyloid A, P-selectin, prostaglandins, platclet-activating factor (PAF), histamine, turor
necrosis factor o {TNFu), soluble TNF receptor 2 (sTNFR2), fibrin, fibrinagen,
fibronolytic peptides, modified haemeglobin (HbAlc), femitin, soluble interccllular
adhesion molecule {ICAM) including soluble intercellular adhesion molecuie-1 (ICAM1).
heat shock proteins, apoB, apoA, apoE, homocysteine or parts thereof, Strepiococcuy sp.,
Porphyromonas  gingivalis, Helicohacter pylori and Chiamydia  prewmoniae  or
immunological rclatives thereof, necrosis and plutelet markers, leptin, vasopeptidase
inhibitor of cardizc endogenous kinins, heparin, metalloproteinase-2, metalloproteinase-1
including its Hssur inhibitor, angictensin-converting enzyme, CD95/Apoel/Fas, hepatocyle
growth factor, soluble vasoular cell adhesion molecute-l (VCAMIL), plasma brain
natriuretic peptide, angiotensin T type receptor, endothelial constitutive niftic oxide
synthase, plycoprotein Ta genetic polymorphisms. factor Vla, throwbin, endothelin-1,
cardiae myofibrillar proteins, Fas and Fas ligand, ligands thereof or binding parners
thereof or pucleic acid molerules encoding same or their fragments or Lgands or binding
parmers apd contacting said biological sample with a second set of members wherein one
or more of said second sct of members are binding partners to one o more of said first set
of members and wherein the patiern of interaction between said first and second sets of
members includiag fhe absence of interaction is indicative of said condition or event or a

condition or event.

JP 2004-531687 A 2004.10.14
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A [lurther aspect of the present invention contemplates a method of troaiment, said method
somprising assessing the param sters associated with a condition or event assaciated with
the gystemic vasculature or assessing a nisk of a condition or event ocourring, said method
comprising contacting a biologicel sample from a subject to be tested wherein said
hiological sample comprises one or more merehers which are present, absent, elevated or
otherwise activated in a subject following said condition or gvent or a condition or cvent
otherwise associated with an aberration wherein said members arc selected from two or
mare of myoglobin, myosin light chain (MLC), myasin heavy chain (MBC), totul creating
kinase (CK) including CK-MB, lactate dehyidrogenmase (LDH-H4), aspariate
aminotransferase {AST), cardiac troponin I aad T (e1'n-7 and cTn-T, respectively) and cTn-
£ and To-F RNA, fatly acid bindivg proiein {FAB protein) including FARP! and human
heart-type, glycogen phosphorylase-BB isoenzyme, a-atial patriuretic peptide (ANP),
cytoplaginic FABP, brain uatriuretic peptide (BNP), adrenomedullin (ADM), low density
lipopratein (LDL), very low density lipaprotein (VLIL), high density lipoprotein (HDIL)
and intermediate density lipoprotain (IDIL), C reactive protein (CRP), serurn amyloid A, P-
selectiny, prostaglandins, platelel-activating factor (PAF), histamine, tumor neerosis factor
ot (TNFu}, soluble TNF rceepior 2 (sTNERZ), fibrin, fibrinogen, fibronclytic peptides,
modified haemoglobin (HbAlc), ferritin, soluble intercellular adhesion moleculc (ICAM)
inelding soluble intereellular adhasion molecule- (ICAMTI), heat shock proteins, apoB,
apoA, apoE, homocysteine or pads therzol, Sirepiococous sp., Porphyromonas gingivalis,
Helicobucter pyriovi and Chlemydia presmoniae or immunological relatives thereof,
necrosis and platelet markers, Jeptin, vasopeptidase inhibitor of cardiac endogenous kinins,
beparin, metalloproteinase-9, metalloproteinase-I  including its tissue inbibitor,
ansiotensin-converting enzyme, CD95/Apol/Fas, hepatocyte growth factor, soluble
vascular cell adhesion melecule-1 {VCAMYI), plasma brain natriurctic peptide, angictensin
1 fype receptor, endothelial constitutive pitric oxide synthase, glycoprotain IMa genetic
polymotphisins, factor VIIa, thrombin, endothelin-1, cardisc myofibrillar proieins, Fas and
Fas ligand, ligands thereof or binding partners thereof or nuclele acid molecules encoding
sume or their fragomenfs or ligands or binding partners and contacting eakl biolegical
sample with one or more antibodies or immunclogical equivalents thereof capable of

binding to said one or more members in the biological sample and wherein (he paitern of

JP 2004-531687 A 2004.10.14
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interaction between said members and antibodies including the ahsence of inieraction is

indicative of said condition or event and then effecting a suitable trestment regimen.

Yet another aspect of the present invention comprizes an anay of binding periners for
members in a biological samnple from a subject said members being present, abseni,
elevated or otherwise activated in 4 subject following a condition or event ussocinted wiih
the systemic vasculature wherein the binding parmers are defined by (x,y) coordinates such
that the array comprises 1 binding partners at coordinates (x.y), {Xz, ¥2) - (Xa.¥n) and
wherein the pattern of interaction between the members and the binding partners is

indicative of said condiiion or event.

Still ancther aspect of the present invention provides a methed for estimaling the size of an
infarct or related condition in a subject wherein the size of the infarct (15) is determined by

the formula:-

_cf(t)df % Bwx Kw
Is=
Edx Kr

wherein Is i= infarct size

F)dt is the rate of release of 2 memaber in a biological sarnple, said member
being present, gbsent, elevated or oiherwise aclivaled in a subject
following a cardiovascular condition or event Jeading 1o the infarct
[f1) iz also known as the member appoarance functionl;

Bw is the body weight of the subjeet;

Kw is the proportion ol the body weight into which the member is released;

Ed is the rate of removal of the member from evaluaiion; and

Kr is the total amount of member released divided by the amount of the
member relegsed from the infarcied Hssue;

said method comprising contacting a biological sample fiom said subject wherein said

JP 2004-531687 A 2004.10.14
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sanple comprises members present, absent, ¢levated or otherwise activated in a subject
follewing a cardiovaseular condition or event of & condition or event otherwiss associaied
with a cardiovascular abemation with one or more binding partners of said members
wherein the binding pariners are mmmobilized to 4 solid support and wherein the pattern of
interaction between the members and binding partners is indieative of the sizs of the

infarct or otherwise provides dafa mput for assessment af the size of the infarct.

Even still znother agpect of the present invention contemplates a method of assessing the
paramneters  asgociated with a condition or cvent associated with the sysiemic
vascularization, said method comprisicg screening for the prssence of two or more mENA
molccules in a biological semple which mBRNA molecules are translatable to members
which are present, absent, elevated or otherwise activated following a cardiovascular
condition or event or a condition or event othcrwise associsted with a cardiovascular
abervation sai@ screening comprising comtacting the biologicul sarmple with an array of
olipomiclectides capable of hybridizing or otherwise capturing said roaRNA melecule and
deiecting said hybridization or captive and wherein presence or abscnec of said mEMA

molecule is indicative of 2 said condition or svent or a risk of development of same.

Bren yol another aspoct of the present inventicn provides a method for estimating the risk
of developing a condition or event of the systemic vasculature in a subject wherein the risk
is a function of the presence or absence of vne or more of myaglobin, myosin light chain
(MLC), myosin heavy chain (MHC), total creatipe kinase (CK) including CK-MB, lactate
dehydrogenase (LDH-H4), aspartate aminotransferase (AST), cardiac troponin I and T
(¢Tn-Fand ¢Tn-T, tespectively) and ¢To-f and ¢Lo-f RN A, fatty acid binding protein (FAR
protein} including FABP1 and humen heart-type, glycogen phosphorylase-BB isoenzyme,
c-atrial natriuretic peplide (ANP), cytoplasmic FABP, hiain natiiuretic peptide (BNP),
adrenomedullin (ADM), low density lipoprotein ¢{LDL), very low depsity lipoprotein
{VLDL), high density lipoprotein {HDL) and intermediate density Lipoprotein (JDL), 'C
reactive protein (CRP), serum amyloid A, P-selestin, prostaglandins, platelet-uctivating
factor (PAF), histamine, tumor necrosis factor o (TNEa), soluble TNF receptor 2
{sTNFRZ), fitwin, fibrinogen, fibronolytic peptides, modified haemeglobin (HbAlc),

JP 2004-531687 A 2004.10.14
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ferritin, soluble infereslluler adnesion molecule (ICAM) including soluble intercellular
adhesion moleeule-1 (ICAMI), heat shock proteins, apoB, apoA, apoE, homocysieine or
paris thereof, Sireptococcus sp., Porphyromeonas gingivalis, Helicobacter pylori and
Chizmydia pneumoniae or immunological relatives thereof, neerosis and platelet markers,
leptin, vasopeptidase inhibitor of cavdiac endogenous kinins, heparin, meialloproteinase-¥,
wmetalloproteinase-1  including its tissue inhibitor, angiotensin-converting enzyme,
CD25/Apo)/Fas, hepatocyte growth factor, soluble vascular cell adhesion molocule-1
(VCAM]I), plesma brain natrivretic peptide, angiotensin I1 type recepior, cndothelial
constitutive niitic oxide synthase, glycoprotein Hla genetic polymorphisms, factor Vla,
thrombin, endothelin-1, cardiac myofibrillar proteins, Fas and Fas ligand, ligands thercof
or binding partners thereof ot ruclefe acid molecules encoding same or theix fragments or
ligands .or binding parmers.

Another aspeet of the present invention contemplates 2 method of estimating the tisk of
developing ACS imcluding AMI or & related cendition in a subject said method comprising
screening for the presence of two or more mRNA molecules in & biclogical sample which
mRNA molecules are translatabie to members which are present, absent, elevated or
atherwiss activated following a cardiovascular condition or event or a condition or gvent
otherwise associated with a cardiovascular aberration said screening comprising contacting
the biological sanple with an arcay of oligooucleotides capable of hybridizing or otherwise
capturing sajid MRMA molecnle and deteeting said hybridization or captive and wherein
the presence or absence of said mRNA moleenle is indicative of a cardiovascular condition
or event or a condition or event otherwise associated with a cardiovascular aberration or a

risk of development of same,

A further aspect of the invention is directed to a dafa processing means for assessing a
condition or event of the systemic vasculature, said dala processing means exceuting the

sleps ofi-

(1} detecting & reporter molecule as an indicator of interaction or ahsence of interaction

with an immebilized member on a bicchip airay;

JP 2004-531687 A 2004.10.14
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(2)  enelyzing the data obtained in (1) to identify members present in a biological

sample;
(3)  cptionally quantitating the amount of members from (2); and
@ analyzing the data o attribute a likelihood or risk of a condition ar event.

Yet anciher aspect of the present invention tontsmplates 2 computer program product for
assessing the likelihood of or risk of development of a condition or cvent associated with

the sysiemic vageulature, said preduct comprising:-

{13 code that receives an input valne for one or maore of features wherein said features

are selected from:-

{a) absence or presence of myoglobin;

(b)  absenoe or presence of nmiyosin light chain (MLC);

{e) abgenee or presence of myosin heavy chain (MHC),

«@ ebgence or prescnce of tolal creatine kinase {CK) including CE-MB;

{s)  absence or presence of lactate dehydrogenase (LDH-H4);

H absens¢ or presence of aspartate aminotransferase (AST);

(g)  absence or presence of cardiac troponin T and T (cTnJ and cTn-T,
respactively) and ¢Tn-J and eTn-T KNA;

(h)  absence or presence of fatty acid binding protein (FAB protein) including
FABP1 and buman heart-type;

(i) abseoce or presence of glycogen phosphorylase-BB isoenzyme;

i)} absence or presence of a-atrial natriuretic peptide (ANP);

(k) cytoplasmic FABP;

[ absance or presence of brain natriurctic peptide (BNP);

{m)  zhszence or presence of adrepomedullin (ADM);

(n)  absence or presence of low densily lipoprotein (LDL), very low density

A 2004.10.14
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lipoprotein {VLDL), high density lipoprotein (HDL) and intermediate
density lipopratem (IDL);

abgetiee or presence of C reactive protein (CRP);

abscnce ot presence of serum arnyloid A;

absence o1 presence of P-selecting

absence ot presence of prostaglandins;

absence or presence of plate]et-activating factor (PAF),

absense ar presence of histanning;

absence or presence of tumor necrosis factor o (TNFw);

absenee or prescnce of saluble TINF receptor 2 (sTNFR2);

absence or presence of fibrin;

absenoe or presence of fibrinoge;

absence or presence of fibronolytic peptides;

absence or presence of medified huemoglobin (HbA1c);

absence or presence of ferritin,

ahsence or presence of soluble intercellular adhesion moleculs (ICAM)
incleding soluble inicreellular edhesion molecule-1 (ICAMIY;

absence o presence of heat shock proteins;

absence or presence of apoB, apoA, apoE;

absence or presence of homocysteine or parts thercof;

absence or presence of Streptocaccus sp., Porphyromonas gingivalis,
Helicobacter pylori or Chiamydia pnewmoniae or immunological relatives
thereof,

absence or presence of necrosis and platelet markers;

absence or presence of lopting

ahsence or presence of vesopeptidase inhibitor of cardiac endogenous
kinins;

ahsenee or presence of heparing 7

absence or presence of metalloproteinase-5;

absence or presence of metalloproteinase-1 including its tissue nhibator;

(mm) absence or presence of apgiotensin-converiing enzyme;
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(n)  absence or presence of CD95/Apol/Fas;

(co)  absence or presence of hepatocyte growth factor;

(op)  absence or presence of soluble vascular cell adhesion molecule-1
(VCAMI);

(aq)  absence or pregence of plasme brain nafriuretic pepiide;

() absence or presence of angictensin 11 typs recepior;

(s5)  absence or presence of endothelial constitutive niiric oxide synthase;

(tty  absence or presence of glycoprolein [la genetic polymorphisms,

(um)  absence or presence of factor Vila;

(vv)  absence or presence of thrombin;

(ww) absence or presence of endothelin-1;

(xx)  absence or presence of cardiac myofibrillar proteins;

(vy) absence or presence of Fas and Fas ligand; and

(zz) ahsence or presence of ligands thervof or hinding partners thereof or nucleic
acid molecules encoding same or their fagments or ligauds or binding
partners; and

{2)  acomputer readable medinm that stores the code.

86l another aspect of the invention extends to a computer system: for assessing the
likelihood of a subject having a condition or event associated with the systemic

vascularization wherein said computer syslem comprises:-

(1)  a machie-readable daia storage medium comprising a data slorage material
encoded with machive-readable data, wherein said machine-Teadable data comprise

values for one or more features, wherein said features are selecicd from:-

{a) absence or presence of myoglaba,

fh)  absence or presence of nuyosin light chain (MLC);

[c) ahsanee ar presence of myosin heavy chain (MHC);

{d)  abscnce or presence of total creatine kinase (CK) mciuding CK-MI;

JP 2004-531687 A 2004.10.14
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absence or presence of lactate dehydrogenase (LDH-H4);

absence or presence of aspartate aminotransferase (AST);

absepce or presence of cardiac troponin I and T {(cTn-f and cTo-7,
respectively) and ¢Tn-f and cTo-T RINA;

absence or presence of tafty scid binding protsin {FAR protein) incloding
FABPI and human heart-iype;

absence or presence of glycopen phosphorylase-BB iscenzyme;

absence or presence of eratrial natriuretic poptide (ANF),;

cytoplasmic FABF;

abscnec or presence of brain naniuretic peptide {BNP);

absence or preseuce of adrencmedullin (ADM),

ahsence or presence of low density lipoprotsin (LDL), very low density
lipoprotein (VLDL), high density Iipeprotein (HDL) and intermediate
density lipoprotein (TDL);

sbsence or presence of C reactive protein [CRP);

abzence or presence of serum amyloid A;

absense or presence of P-selecting

abgence or presence of prostaglandins;

absence or presenee of platelet-activating factor (PAF);

absence or presence of histamine;

absence or presence of tumor necrasis factor o (TNFw);

absence or presence of soluble TNF receptor 2 (sSTNFR2),

absence or presence of fibrin,

abgence or presence of fibrinogen;

absence or presence of fibronolytic peptides;

absenge or presence of madified haemoglobin (FbAle);

absence or presence of ferritin,

abscnce or prescnce of soluble infercellular adhesion molecule (JCAM)
including soluble intercellular adhesion molecule-1 (TCAMI1Y;

absence or presence of heat shock proteins;

absence or presénce of apoB, apo4, apaE;
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(ee} absence or presence of homocystcing or parts thereof;

(ff)  absence or presence of Streplococews sp., Forphyromonas gingivalis,
Helicobacter pyiori or Chlamydia preumoniae or immunolegical relatives
thereof;

() absence or presence of necrosis and platelet markers;

(hh)  shsence or presence of lepting

(iiy dbsense ar presepce of vasopeptidase inhibitor of cardiac endogenous
Janins;

(Gf)  absence or pregenee of bepavin;

(k) absence or presence of metulloproteinase-9;

()  absence or presence of metalloprotsinase- L including its tissue inhibiter;

(mm) absence or presence of angiotensin-converting enzyme;

(hr)  absence or presence of CD95/Apol/Pas;

(on)  absence or presence of hepatocyte growth factor;

(pp) absence or presence of soluble vascular ccll adhesion molecule-1
(VCAMI);

(aq) absence or presence of plasima brain natriurctic peptdc;

(1) absence or presence of angiotensin IT type receptor;

(ss)  absence or presence of endothelial constituive nitric oxide synthase;

{tf)  ahsence or prosence of glycoprofein s genetic polymorphisms;

{uu)  absence or presence of factor VIla;

{(vv)  absence of presence of thrombin;

{ww)  absence or presence of endothelin-1;

{xx)  absence or presence of cardiac myofibrillar proteins;

(vy)  ahsence or presence of Fas and Fas ligand; and

{zz) absence or presence of higands thereof or binding partners thercof or nucleic
acid molecules encoding same or their fragments or ligands or binding
partners;

a working memory for storing instructions for processing said machine-readsble
data;
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a central-processing unit coupled to said working memory and to said machine-
readable data storage medium, for processing said machine readsble data to provide
a sum of said values corvesponding to a predictive value for said candidate

sequences; and

an output hardware coupled to said ceniral processing unit for receiving said

predictive value.

JP 2004-531687 A 2004.10.14
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BRIEF DESCRIFTION OF THE FIGURES

Figure 1a is a diegramuatic represemtation showing the detection of 2 cardiac marker
(CM) which has interscied with a binding partner (EP) iramobilized to a solid support
(55). A reporter moleeule {RM) is attached to the CW and the RM provides an identifiable
signal {IS).

Figures lb te le are diagrammafic representations showing varicus detoction of
interaction protocals between an immobilized member (an antibody; Ab) and its binding
+] is used to lzbel M.

partngr {caydiac marker; CM). In one aspect, (Figure 1b) biofin (
A fision protein consisting of streptavidin (SA) and alkaline phosphatase (AP) is used to
attach to the bictin portion of the biotin-labeled CM. The AP converts a subsiraie {S) to a
detectable product (P). The Ab, is immobilized o a solid substrate. In Figure lc, the
captured CM is detected by a fluorescent (F)) AP/HRT or radisactively (Rad) labeled anti-
CM antibody. Tn Figure 14, solublc anii-CM aniibody is used fc bind to the immobilized
CM and then itself detected by an anti-immunoglobulin antibody lzbeled with 4 fluorescent
tag or other RMs. In Figure le, the CM is Iabeled with 2 fluorescent member or ather RM.

Figure 2 is a graphical representation showing ths time-courses for release of cardiac

matleers into the bloed following onsct of chest pain.

Figure 3 is a disgrammatic representation of 2 system used to carry ouf the instructions to
diagnose a particular condition or event of the systemic vasculature whergin the

instructions are encoded by the storage medium,

Figure 4 is a dizgrammatic representation of a cross-section of a magnetic storage medinm

to dizgnose a parlicular condstion or event of the systernic vasenlature,

Tigure 3 iz a diapramumatic representation of 2 cress-section of an optically readuble data

storage system to diagnose a partiewlar condition or event of the systeric vasculature,

JP 2004-531687 A 2004.10.14
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DETATILED DESCRIPFION OF THE PREFERRED EMBODIMENTS

The present myvention is predicated in part on the development of an assay device which is
capable of assessing lwo or more parameters associated with a condition or event
associated with the systainie vasoulature. The detection of pararsters permnits hoth
predictive and diagnostic anglyses to be undertaken. The term “predictive” in this context
includes determining the rislk factor for 2 healthy or unhealthy subject including a human

of development of a condition or experisnding an event,

Accordingly, one aspect of the present invention contemplates 2 method of assessing the
patameters associated with a condition or event of the sysiemic vasculature or assessing a
risk of o condition er event occurring, said method comprising obtaining & biological
sample fiom a subject to be tested wherein said biological sample comprises one or more
members which are present, absent, elevated or otherwise activated or up or down
regulaied in a subject prior to, during or following said condition or event and contacting
said biolagical sample with a second set of members wherein onc or morc of said sccond
set of members are binding purtners to one or more of said frst sel of members and
wherein the pattern of interaction between said first and second sets of members incloding
the absence of inferaction is indicative of said condition or event or the misk of

development of sarog,

A condition or event associated with the systemic vasculature includes a vascular disease
including cardiovascular, siroke, pulmonary, renovascular, cerebrovascular, tirombotic or
generalized arterial or venous condition or event, organ failure including fiver, kidney or
heart failure, tissue rejection such as organ transplant rejection, a thrombotic event
including deep vein thrombosis, an infection, damage to vessels of the circulatory system,
stent failuwre or trauma caused by o stemt, pace-maker or other prosthetic device,
vascularization of a fumor, evenis or conditions following surgery such as a hip

replacoment or knee reconstruction, trauma or age-related disease and endothelial dumage.

JP 2004-531687 A 2004.10.14
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Reference herein to a “cardiovascular condition or event” incindes heart diseases, heart
aftack, heart disorders and infections in the heart as well as heart failure. In a particularly
preferred embodimeni, the cardiovescular condition or cvent is acate coronary syndrome
{ACS) or a related disorder such as but noi lmited fo corenary arterial discase and
reperfusion following therapentic intervention such as balloon angioplasty or thrombalytic
therapy. The term “ACS" mcludes acute myocardial infarction (AMI). A cardiovascular
condition or event includes congestive heart failure which sccurs when the heart is vnable
to produce sufficient output to meet the needs of the body's metubolism. There are four

categories of such faiture:-

Class Ii patients with coronaty artery disease (CAD) and other disorders where
ordinaty physical activity does not cause fatigue, palpitations, shortness of’
breath ot anginal (heart) pain;

Class II! as in Class I but where patients are comfortable at rest but where therg is

slight limitation resulting from exercise;

Class IL: as fn Class I but where there is now a marked limitation to physical
activity; and
Class IV: as in Class I buf where any physical activity causes angina and diseomfort.

Al such conditions ang events are cncompassed by the term “cardiovascular condition or
event” and arc also cncompassed by a condition or event associated with the systemic
vasenlaturc. A cardiovascular cendition or event includes cardiovascular aberration such as
caused by infections by microorgmisms and viruses, Examples of microbial infections
include these cansed by or associpted with infections by Chiumydia preumonice (lungs),
Parphyrt;‘mofza.s gingivalis (mouth), Streptococcus sanguis or Melicobacter pylori (gut).
Examples of viral infections include those caused by or associated with Cytomegalovivos

or Coxsackie virus.

JP 2004-531687 A 2004.10.14
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The term “Biological sample” is used in ite broadest sense and includes blood, serum,
saliva, tissue fluid, synovial flnid, lymph, tissue or tissue exiract, hearl tissug, mucus,
cerebrospinal fluid, urine, semen, fecal swmple or any other sample derived from the
subject and which might confain one or more membets which are present, absent, elevated
or atherwise activated in o sobject following a condition or event associated with the
systemic vasculatre, A biological sample may also contain infecticus agenis or products
therefrom. A biological sample may be ohtained at eny time including when a subject or
patient is away fom a paint of medical cars, when attended to by emergency care
operators, during triage and during surgery or other imterventionist procedure amengst
other times. A “biclogical sample” may also ipclude a supply of blood, blood products or

tissuc such 25 at a blood bank or organ bank.

Reference to a “subject™ or “patient™ includes 2 human, primate, livesiock animal (e.g.
sheep, hotscs, pigs, cows, donkeys), laboratory test animal (e.g. mics, rats, rabbits, guinea
pigs) aud companion apimals (e.g, dogs, cais). The present mvention has, therefore,

application in the human, medical, vetexinary and livestock industries.

The “members™ in the biological sample include enzymes {such as isoenzymes), peplides,
polypeptides, proteins, antibodies, lipids and complexes containing lipids including
lipoproteins andfor carbohydrates aud complexes containing carbohydrates as well as
gncleic acld molecules including RNA or DNA or fragments thereof and complexes
containing nwelgic acid molecules. A “member” ig also referred fo herein as 2 “marker”.
The roembers may alsao be microorganisms or viruses or parts lhereof or products
therefrom. A “part” of a microorgamism or virus includes cell wall, cell wall fragrents or
components, cell membrane, flagella, carbobydrate complexcs and antigens. A “product”
includes metabolic by-products and cytoplasmic and membrane associated compenents.
The RMA or DMNA may arise from cell necrosis or changes in levels of mBNA may be

detected when expression of DNA is increased or decreased.

Members in the biological sample preferably have a significant or substaniial presence or

absence in heart tissue or in the tissue of other organs or have a significant distibution in

JP 2004-531687 A 2004.10.14
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other tissues and provide the earliest possible indication of myoecardial injury; provide a
medium term. indication of an event or condttion associated with the sysiemic vasculature

such as a cardiovaseular condition ot event (e.g. myocardial injury).

An assay of the memwbers shonld, therefore, provide an indication of the existence and/or
sertousness of a conditien or event or provide an indication of & silent condition or event.
For example, the assay of ihe present invention permits the determination of the existence

and size of an infaret or 2 silenf ischemia or an nstable angina.

Preferably, the assay should be capable of operating ai the point of care although, as stated
above, the asszy mnay be performed ot samples collected at a number of different locations.

Pariicularly preferred members in the biolopical sample include myoglebin, myosin light
chain (MLC), myoesin heavy chain {MHC), total creafine kinase (CK) including CK-MB,
lactate dehydrogenase (LDH-H4), aspartate aminotransferase {AST), cardiac troponin T
and T (cTo-f and ¢In-T, vespectively) and oTo-7 and eTn-7 RINA, fatiy acid binding proicin
{FAB proiein) including FABP] and human heart-type, glycogen phosphorylase-BB
isoenzyime, o-plrial pafriugstic peptide (ANP), cytoplasmic EABP, brain naitriurctic peptide
(BNP), adrenomedullin (ADM), Iow density lipoprotein (LDL), very low density
lipoprotein (VLDL}, high density lipeprotein (ITDL) and intexmediate density lipoprotsin
{IDL), C reactive protein (CRP), serum amyloid A, P-selectin, prostaglandins, platelet-
activating factor (PAF), histamine, tumor necrosis factor o {TNFu), soluble TNF receptor
2 ¢sTNFR2), fibrin, fibrinogen, fibronolytic peptides, medified haemoglobin (HbAlG),
ferritin, soluble intercellular adhesion melecule (ICAM) including soluble intercellular
adhesgion molecule-1 (ICAML), heat shock proteins, apoB, #pod, apoE, homoeysteine or
parts thereof, Streptococcus sp., Porphyvomonus gingivalis, Helicobacter pylori and
Chlamydia pneumoniae or immunological relafives thercof, necrosis and platelet markers,
leptin, vasopeptidase inhibitor of cardiac endogenous kinios, heparin, metalloproteinase-9,
metalloproteinage-1  including its tissue iobibitor, anglotensin-converting enzyme,
CD95/Apol/Fas, hepatocyle growih factor, soluble vascular cell adhesion molscule-1
(VCAMT), plasma brain natrinretic peplide, angiotensin 11 type receptor, emdothelial

JP 2004-531687 A 2004.10.14
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conshtutive nitric oxide synthase, glycoprotein la genetic polymorphisms, factor VIla,
thrombin, endothelin-1, cardiac myofibrillar proieins, Fas and Fas ligand, ligands thereaf
or binding pariners thercof or nucleic scid molecules sncaoding same ot their fragments or

ligands or binding partncrs.

Reference to detecting Streptococeus sp., Porphyromonas gingivalis, Helicobacter pylort
and Chiamydia preumonige inchides in a preferred embodirnent, detecting antigens or

other cell-spacific molecules from the organisms.

Although the above miembers are in the biological sample, they may alse be included as
part of the second set of members. Tn such a case, their binding partners are sought in a
biclogical sample. In essence, one or more mermbers in one sef will have a binding partner

in the other sct of members.

The above-menlicned members may be either in the first set or in the sccond set. The
second set of members is generally immobilized to a support such as but not limited to 2

solid support.

The solid support is typically glass or a polymer, such as but pot limited to cellulose,
ceramic material, mitrocellulose, polyacrylamide, nylon, polystyrene and its derivetives,
polyvimylidene diftodde (PYDF), methacrylate and its derivatives, polyvinyl chloride or
polypropylene, Nitroeellulose is particularly nseful and preferred in accordance with the
present invention. A solid support may alsc be a hybrid such as a nitrocellulose fiim
supperted on a giass or polymer matrix. Reference o a “hybrid” includes refcrence o a
layered arrangement of two or more glass or polymer surfaces listed sbove. The solid
support may be in the form of a membrane or ubes, beads, discs or microplates, or any
other surface suitable for condueting an assay. Binding processes to immobilize the
molecules are well-lmown in the art and generally consist of covalently binding (¢.2 cross
linking) or physically adsorbing the molecules to the golid substrate. Generally, sclid

gupporis &re contacted With a blocking agent such as but not limited to sidm milk, bovine

JP 2004-531687 A 2004.10.14
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serum albumin, human serum albumin, Trish moss exiract or othor sources of carrageenan

or gelatin.

The expression “pattern of interaction” is used in its broadest conlext to mclude: the
presence or absence of interacton relative to background interaction; the relative density
of interacGon such as the relaiive density of members bound to 2 binding partner on ths
solid support relative ta background; the presence or abserce of internal molecules in cells
lysed oo a discrete spot on the support; the relative pumber of members in a biological
sample and/or; the differential expression of particalat members. Any or &ll of the above
criteria may be uscd to assess the interaction between an immobilized molecule and ifs
binding partmer. The paitern of expression or iteraction may also be subject to
quantitation. Reference {o “presence” and “absence” includes substantial “presence” or
“absence” as well as relafive “presence” or “absence™ compared 1o each other or any other

market.

Reference to “assessing the pazameters” includes the determination of members within the
biolagical sample which in fumn s indicative of the presence of & cardiovaseular condition
or event associated with & systemic vasculature, The assessment becomes part of & risk

anzlysis for the condition or cvent.

Accordingly, another aspect of the present luveniion contemplates 4 metbod of assessing
the parameters associated with a condihon or event associated wath the systemic
vasculature, said method comprising contacting a biological sample from a subject to be
ieated whercin said biological sample comprises onc or more members which ere present,
abscnt, clevated or othorwisc activeted in a subject following said cendition or ¢veal, said
members being selected from two or more of myoglobin, myosin light chain (MLC),
myosin heavy chein (MHC), total creatine kinase (CK) ivctuding CE-MB, laciate
dehydrogenase (LDH-H4), aspartatc aminotrensferase (AST), cardiac troponin 1 and T
{cTn~ and cTn-T, respectively) and cTu-7 and ¢Tn-7 RNA, fatty acid binding proigin (FAB
protein) including FABP] and kuman heart-type, glycogen phosphorylase-BB isoenzyme,
ce-atrial natrinretic peptide (ANP), cytoplasmic FABP, brain natriurctic peptide (BNF),

JP 2004-531687 A 2004.10.14
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adrenomedullin {ADM), low density lipopratein {(LDL), very low density lipoprotcin
(YLDL), high density lipoprmizin (HOL) and intermediate density lipeprotein (TDL), C
reactive protein (CIRP), serum amyloid A, P-sclectin, prostaglandins, platelet-activating
factor (PAF), histamine, twmor necrosis facter @ (TNFw), scluble TNF receptor 2
(STNDRZ), fibrin, fibrinogen, fibronolytic peptides, modificd baemoglobin (HbAl<),
forritin, seluble intercellular adhesion molecule (ICAM) including soluble infercellular
adhesion molecule-1 JCAMI), heat shock proteins, apoB, apoA, apoE, homocysteine or
parts thercof, Streptococcus sp., Porphyromonas gingivalis, Helicobacter pylori and
Chlamydia preumonige or immunological relatives thereof, necrosis and platelet markers,
leptin, vasopeptidase Inlibitor of cardiac endogenous kinins, beparin, metalloproteinase-9,
metalleproleinase-1  including its fissug ohibiier, angictensin-converting enzyme,
CDY5/Apal/Bas, hepitecyte growth [actor, soluble vageular cell adbesion moleeute-1
(VCAM1), plasroa brain nateivvetic peptide, angiotensin T type receptor, endothelial
constitutive nitrie oxide synthase, glycoprotein TlTa genctic polyrorphisms, factor VIIa,
throimbin, endothelin-1, cardiac mycfibrillar proteins, Fas and Fas ligand, [igands thereof
or binding parinets thereof or ucleic acid molecules encoding same or their fragments or
ligands or binding partners and contacting said biological sample with & second set of
metrbers wherein one of more of said second set of members are binding partners to ene
or more of said first set of members and wherein the pattem of interaction between said
first and second sets of members inctuding the absence of inferaciion is mdicative of said

condition or eveni or a condition or event.

In. a particularly preferred erabodiment, the second set of members immobilized to a solid
support comprises aniibadies which are potentislly specific or genedc for respective
binding members i the biological sample, The latter includes impoumointeractive
molccnles such 4s but not limited to analogues or antigenic fragments thereof or epiiops

conlaining fagments therecf.

In accordance with the present invention, the inventors have determined that the
simultaneous identification of a ramge of warkers associaied with a cardiovascular

condition or event associated with the systemic vasculature provides 2 more efficacious
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means of detecting fhe candition or event, estimating the fime and size of the event whoen
such an event is, for example, an infarction, detectivg reperfusion and following
interventionel treatment such as ballon angioplasty or thrombolytic therapy as well as
determining the risk faciors associated with the conditions or events, The determination of
more than one parameter simullaneonsly as opposed to singularly reduces the time of
diagnosts and/or risk of misdiaguosis (e.g, improves the certainty of 2 particular diagnosis)
and enablcs the more rapid implemeniation of a treatment protocol including
adwinistration of drugs, such as heart anti-clofting drugs (e.g. tissue plosminogen activator
{tPA) or stzeptokinase) as well as surgical intervention or disgharge from accident and

cmergency wards, confres or scenes meluding triage.

Accondiogly, yet another aspect of the present invention centemiplates a method of
treatment, said method comprising assessing the parumeters associated with a condition or
event associated with the systemic vasculature or assessing a risk of a condition or event
oceurring, said method comprising contacting 2 binlogical sample from 2 subject to be
tested whersin said biological sample gomprises one or nmorc members which are present,
absent, clevated or otherwise activated in a subject following said condition or event or a
condition or event otherwise associated with an gherration whersin szid members are
selected from two or more of myoglobin, myosia light chain {MLC), oryosin heavy chain
(MEC), iotal creatine kinase (CK) mcluding CK-MB, lactate dehydrogenase (LDH-H4),
aspartate aminotransferase (AST), cardiac troponin T and T (¢Tn- and ¢Tn-7, respeetively)
and ¢To~F and ¢Tu-f RNA, fatty acid binding protein {FAB protein) including FABP! and
buman heart-type, glycogen phosphorylase-BB isocnzyme, c-atrial natriuretic peptide
{ANP), cytoplasmic FABP, brain natrivcetic peptide (BNP), adrenomedullin (ADM), low
density lipoprotein (LDL), very low density lipoprojein (VLDL), high density lipoprotein
{HDL) and intermediate density lipoprotein (IDL), € reactive protein (CRP), serum
amyloid A, P-selectin, prostaglandins, platelst-activating factor (PAF), histamine, tumor
necrosis factor o (TNFa), soluble TNF receptor 2 (sTNFRZ), fibrn, fibrinogen,
fibronolytic peptides, medified haemoglobin (HbAlc), ferritin, soluble iniercellular
adhesion molecule (ICAM) including seluble intercellular adhesion molecule-1 (ICAMI),
heat shock proteins, apoB, apoA, apoE, homocysteine or parts thereof, Strapiococcus sp.,
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Porphvromonas  gingivaiis, Helicobocter pylori and  Chlammydia  preumoniae o1
iminunclogical relatives thereof, pecrosis and platelet markers, leptin, vasopeptidass
inhibitor of cardiac endogenous kinins, heparin, metalloprotginase-9, metalloproteinase-|
including its tiseuc inhibitor, engiotensin-converting enzyme, CDI5/Apol/Fas, hepatocyte
growth facior, soluble vascular cell adhesion molecule-1 (VOAMI), plasma brain
natriuretic poptide, angiotensin 1T type receplor, codothelial constitutive nitric oxide
synthase, glycoprotein IIls penetic polymorphisms, factor Vila, thrombin, endothelin-1,
cardiac myofibrilar proteins, Fas and Fas ligand, ligande thercof or binding partners
thereof or nucleic acid melecnles encoding same or theit fragments or ligands or binding
pariners 2nd contacting said biological sanple with ome ar more angbodies or
immunalogical equivalents thereof capable of binding to said one or more members in the
biological sample and wherein the pattern of interaction between said members and
antibodies including the absence of Huteraction is indicative of said condition or event and

ther effecting a suitable treatment regimen.

The present invention is particularly useful as a complement to treatments such as infusjon
of (PA {ie. thrombolytic therany), balloon angioplasty, stent insertion andfor coronary
artery graft suxpery(CAGS), The present invention is, therefore, an important adjunct to
chinica) practice.

Events and conditions associated with the systemic vasculature include izfer aiia a
cardiovascular conditfon or event, trawima meluding following surgery, organ failure
including heart, liver or kadney frilure, stroke, thrombotic evenis including deep vein
thrembosis, a pulmonary condition, a thrombotic event and vascularization of tumer or

cancer tissue. The assay may be practiced to determmine the risk of an otherwise healthy

subject of developing a condition or event or an unhealthy person who is exposed to rigk ©

such as surgery or administration of drugs, Padicularly importast conditions and events
contemplated by the present invention are cardiovascular conditions, pulmonary conditions

and thrombotic events and risk assessmenis of developing same.
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Particular markers may also be used for certain conditions. For cxarmple, stroke or brain
injury or trauma markers include interleukins {g.g. IL-1, TL-6, IL-8, [L-10, IL-17) and
TGFS; neurological markers including amyloid 8-1-42, amyloid 8-1-40, tau, apoE, apokd,
5-100B, nenron-specific enclase and ubiquitin as well as or an alternalive o the ofher
marfers listed above. Kidney trauma or disease may be identified by markers such as
winary ghitathione S-transferase (GST), o-GST, crealine, melanin A, prostate specific
antigen, citrate, acctate and erythropoietin. Other specific markers may also be employed,

for example, lung or other pulmonary conditions.

The method of the present invepiion is comveniently practiscd using an array of
iminobilized binding partners to members in the bielogical sample. The term “array” is not
to imply any limitation as to shape or order or pattem of the binding partoers of the array
and the hinding partners muy be arranged in a defined pattern or may be randomly or semi-
randomly arranged. Generally, the array comprises two or more binding partners but mare
preferably comprises from about 2 to ahout 10,000, more preferably rom about 10 to
about 5000 and even mors preforably from about 20 ta about 1000. Preferably, the spots of
the array are arranged in & sequence such as a rectangular, triangutar or spherical matrix
where the position of an immunoglobulin region is defined by coordinates based on, for
exarnple, row and colugon, The azray of wununoglobuling may cover any convemieni
region such as from about 0.1 mm? to about 100 mm’, preferably aboui 0.5 mm’ t about
13 mm?, Generally, each region or spot is mage up of irmunoglobulin{s) having = single
distinet specificity. Speeificity in this confext is with respect to different antigens or
different rogions of the one antigen. The preforred nemher of immunoglobulin spots i3
from about 7 1o about 1000 and more preferably from sbout 10 to abowt 1000. Mest
preferably, the immunoglobuling are arranged in multiples such as duplicates, toiplicates or
preater, Preferably, the array comprises the binding partners defoed by pariner (x.Y)
soordinates such that each binding partner is defined by eoordivates (), (z,y2) .o\ (Xn¥0)
wherein 1 is the funnber of binding pariners for members in a biological sample. A paitern

of interaction is obtained using two or more interactions.
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Accordingly, anoiher aspect of the present invention comprises an aray of binding
partners for members in a bivlogical sample from & subject suid members being present,
absent, clevated or otherwise activated in a subject following a conditien or event
associated wiik the syslemic vasculature wherein the hinding parmers are defined by (x,y)
coordinates such that the array comprises n binding partners at coordinates (x,y), (x2, y2)
... (Xn,¥s) and wherein the pattemn of interaction between the members and the binding
partners is indicative of said condition or ¢vent. The subscripts “17, “2” and “n” in the

above coordinates are nof to imply that the x and ¥ coordinate values are the same.

In ong usefil embodiment, the instant invention. detects myocardial tissne damage such as
oceurs fn ACS including AMI The present invention is also useful for determining the
infaret size. Knowledge of the exisience of real cardiac damage facilitates early and rapid

therapeutic intervention,

Accordingly, another aspect of the preaent invention provides a method for cstimating the
size of an infarct or related condition in a subject wherein the size of the infarct (Js) is
determined by the formula:-

Eﬁmﬂwawa
=t
* Edx Kr

whersin Is is infarct size
F{i)dt ia the rate of release of a member in a binlogical sample, said member
being, presernt, absent, elevated or otherwise activeted in a suhject
follrwing 2 cardiovascular condition or event leading o the infarct
[f{t) is elso known as the member appearance function];
Bw is the body weight of the subject;
Kw is the proportion of the body weight into which the member is released;

Ed i the rate of removal of the member from evaluation; and

JP 2004-531687 A 2004.10.14



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

10

20

23

4]

(73)

wo o0z PCTAUDIAN L4

-20.

Kt is the total amount of member released divided by the amount of the

member released from the infarcted tisswe.

said method comprising contacting a hiclogical sample from said subject wherein said
sample comprises members present, absent, elevated or otherwise activated in a subject
following 2 cardiovascular condition or event or u condition or event otherwise associated
with a cardtovascular aberration with one or ruore binding parters of said members
wherein the binding pariners are immobilized to a solid support and wherein the pattemn of
interaction between the members and binding partners is indicative of the size of the

infarct or otherwise provides data iuput for assessment of the size of the infaret,

The abave equation may be simplified by combining constants to form Kd and defining

) 25 %]iL KAE. Accordingly, the equation becormes de; Eif)dt + BT) where B(T) is

the getivity or level of the member when the results of the parameters have been referred to

hase linc conditions.

Preferably, the members in the hiclogice]l sample comprise one or mare of myoglcbin,
myosin light chain (MLC), myosin heavy chain (MHC), total creatine kinase (CK)
in¢luding CK-MB, lactate dehydrogenase (LDH-H4), aspartale aminobransferase (AST),
cardiac troponiv I and T {¢Tn-J and ¢Tn-T, respectively) and c¢Tn-f and ¢Tn-f RNA, fatty
acid binding protein (FAB protein) including FABP1 and human heat-type, glycogen
phosphorylage-BB isoeozyme, oratrial natriuretic peptide (ANP), cytoplasmic FABP, brain
patrivretic peptide (BNP), adrenomedullin (ADM), low density lipoprotein (LDL), very
low density lipoprotein {VLDL), high density lipoprotein {HDL}) and intermediate: density
lipoprotein (IDL), C reactive protein [CRP), serum anyloid A, P-selectin, prostaglandins,
platelet-activating factor (PAF), histamine, tumor necrosis factor & (TNF@), soluble TINF
receptor 2 (sTNFR2), fibrin, fibrinogen, fibronolyiic peptides, modified hacmoglobin
(HbAlc), feritin, soluble infercellular adhesion moleenle (ICAM) imcluding soluble
intercellular adbesion roolecule-1 (ICAMI), heat shock proteins, apoB, apoA, apoE,
horaneysteine or parts thereof, Streptoceccus sp., Porphyromonas gingivalis, Helicobacter
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pvlorl and  Chinmydin preumonige or immumplogical relatives thereof, mecrosis and
platelet markers, leptin, vasopeptidase inhibitor of cardiuc endogenous kinins, heparin,
metalloproteinase-?, mectalloprotsinase-1 incleding its tissuc inhibitor, angiotensin-
converling emzyme, CD95/Apol/Fas, hepatocyte growth factor, soluble vascular cell
adhesion molecule-1 (VCAMI), plasma brain natrfuretic peptide, ungictensin Ii type
regeplor, endothelial consiitutive nitde oxide synthase, glycoprofein Ila geneiic
polymeorphigms, factor VIIa, thvomhin, codothelin-1, cardiac myofibrillar proteins, Fas and
Fas ligand, ligands thereof or binding partners thergof or nucleic acid wnolecules encoding
sarne or their fragments or Jizands or binding partners thereof or nucleic acid molecules
encoding same or their fagments or igands or binding partners.

Even one time point is uscful to detect the presence of myocardial damage where multiple
cardiac markers are quantitated and the ratios of their plasma levels are calculated.
However, multiple (e.g. two or more) time points are preferred. Multiple time points taken
over seconds, minutes, hours, days, weeks and mosths might provide further information,
for example, the time of onset, extent of damage andfor the efficacy of therupeutic
measures. Proferably, from about two o about ten time points are selecied. The assay is
usefu) for determining the relative amounis or quantitative amounits or qualitative amounts
of preferably fwo or more merbers over time, A series of curves are produced and the arca
under the curve is substantially proportional to the infaret size. An extrapolation back to

time zero permils determination of the approximate tinte of the infarct.

Stmilar issucs arise in the detection of other conditions or events associated with fhe
gystemic vasculature including trombosis including deep vein thrombosis, codotheliel
damage, vascularization of de #ove fumer or cancer tissuc, pulmopary conditions and

conditions of the arteties or veins,

As indicated above, the assay of the present nvention may be condusted by analyzing
nucleic acid molooules in the hiolegicel sample. In one aspect, total Tucleic acids (..
including mRNA, RNA and DNA) arc detected in the sernm or ofhier tissus fluid resultng

from cell necrosis. In another aspeci, mRNA levels are detected following iereased or
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decreased levels of expression of gene sequences. “Expression” in this coniext includes
transcription and/or anslation of nucleotide sequences to produce MRNA, and amino acid
sequences respectively. In ay cvent, Jevels of nucles acid molecules may be aftercd

following a cardiovascular condition or event,

Accordingly, another aspect of the present invention contemplates a method of ussessing
the parameters associated with a condition or cvent associated with the systomic
vaseulature, said method comprising screening for the presence of {wo or more mRNA
maleoules in a biological sample which mRNA molecules are translatable to members
which are present, absent, clevated or otherwise agtivated following said condition or event
or a condition ar event ofberwise zssociated with a cardiovascular oberration said
screening comprising contagting the biologieal sample with an array of oligonucleotides
capalile of hybridizing or otherwise capiuring said mRNA or a cDNA corresponding to
said mRINA molecule and detecting said hybridization or captive and whercin the presence
or absence of said mENMA or cDNA melecule is indicative of 3 said condition or event or a

tisk of development of same,

Preferably, mENA molecules are first subjected to reverse irauscriptase to form
complementary {or copy) DA (cDINA). Reverss transeription polymerase chain reactions
{RT-PCR) are particularly useful and are coniemplatzd by the instant invention.

Real-time PCR is also useful to study the changing levels of expression of genefic
sequences over time. Real-ime PCR. wsing the TagMan (registered trade mark) system
developed by PE Biogystems (Fester City, CA, USA) allows rapid detection and
quantitation of DINA withoui the need for [abour intensive post-PCR procsssing such as gel
electropboresis and radicactive hybridization (Heid et al, 1996). In addition, the built-in
96-well format greatly increases the number of samples which can be sinwltaneously
analyzed, The method uses the 5 exonuclease activity of 2 Taq polymerase (AmpliTaq
Gold, PE Biosystems, Foster City, CA, TISA) during primer extension to cleave a dual-
labelled, fluorogenic prabe hybridized to the tavget NA between the PCR. primers, Prior
to cleavage, a reponer dye, such as G-carboxyflucrescein (6-FAM) at the §' end of the
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probe is quenched by 6-carboxy-tetrarmetbylrbodamine (TAMRA) through fluorescent
resomance emergy iremsfer. Following digestion, FAM is roleased. The resulting
fluorcseence is continuously measwred in real-time at 518 nm during the log phase of

product accumuieiion snd is proportional to the number of copies of the target sequence.

The detection of intcraction between members and binding partners is conveniently
accomplished using a reporter molecule, For example, the assay device may comprise an
arrey of immuneglobulins. The immobilized array of immunoglobulins is then contacted
by 2 hinlogical sampls. The contact ig for a tirne apd wnder conditioms sufficicnt for
antigens to be captured by the immobilized iromunoglobulin. The capiured antigens may
then be detected by any convenient means such as bjochemisally, histochemically,
immunelogically or microscopicaily, Immunologic detection is particularly convenient.
For example, a second immunoglobulin specific for & captured antigen, labelled with a
reporter molecule, may be added. The identification of the reporter molecule indicaies that
the anfiger is captured. Alternatively, after the second immunoglobulin is added md it
forms a complex with the captured anfigen, an acti-imumumnoglobulin lzbelled wath a
reporter motecule is added and the presence of a signal from the reporter molocule
determined. A generalized method is shown in Figurc 1a. Morc specific and preferred

methods are shown in Figures 1b-1e.

By “reporter moleculs”, as used in the prosent specification, is meant a moleculs which, by
its chemical naturc, provides an analytically identifiable signal which allows the detection
of immunoglobulin bound autigen, Detection may be either qualitative or quantitative, The
most commonly used reporter molecules in this type of assay include enzymes such as
enzymes combined with light emitting malecules, fluorepheres or radinnuclide containing
moleculcs (i.e. radicigotopes). In the case of an enzyme immunoasszy, an enzymc is
conjugated to the second or third immunoglobulin, gencrally by mcans of bifunctional
cross-linking nsing, for example, agents such as ghutaraldehyde, sucoinimide derivatives
and the like. As will be reedily recogmized, however, a wide variefy of different
conjngation techmiques exist which are teadily available to one sidiled in the an.

Cormonly used enzymes include horseradish peroxidase, glusose oxidase, f-ralactosidase
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and alkaline phosphatase, amongst others, The substrates to be used with specific enzymes
are generally chosen for the production, upon liydrolysis by the corresponding enzyme, of
a deteetable colour change. It is algo possible to employ flnoragenic substraies which yield

a fluorescent product or other photonic signal such as a flash of light.

Alternatively, fluorescent componnds, such gs fluorescein end rhodamine, may be
chemically eoupled o immuneglobuling without altering their binding capacity. When
activated by illurination with light of 2 particular wavelength, the fluorochrome-labelled
immuneglobulin adsorbs the light energy, indvcing & state of excitability in the molecule,
followed by emission of the light at a characterisiic colour visvally detcctuble
microscopically or using other imaging devices such as a confocal microscope or 2
dimensional laser scanner (e.g. FluorTmager or Typhoon, Molecular Dynamics, Inc..
Sunnyvale, USA),

I one particularly usefol methad, an immobilized inununoglobulin capiures 2 member. A
second antibody directed to a different or overlapping epitepe is then immuncinteracted to
forpe an aotibody-meraber-antibody complex. The second antibody is linked fo, for
example, streptavidin and alkaline phosphatase which permits production of an identifiable
signal.

The assay device and the methods for conducting the assays of the present invention are
readily adapted for automation. For cxample, robotic systems may be used to deliver
appropriate amounts including nanolitre or picolitre volumes of immunoglobuling to a
solid support such as a nitrocelininse film or microtitre plate. After apprepriatc treaiment,
the immobilized immunoglebuling may then be used in any assay. Again, this may be

awtomated or conducied vsing rabotics.

The present invention further contemplates the use of a binding partner array as hevein
described in the manufecture of an assay device for the detection of 2 cardinvascular

candition or event or a condiiion assnciated with systemic vasculaturc,
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The areay of the present invention may also be adapted for use on a microchip. Microchip
techriology permits the generation of thousunds of binding pariners for a range of
conditions and furfher permits antomation andfor computer analysis. A “microchip”
includes a matrix support eemprising an array of adapter molecules, ligands or potential

Binding partners,

The mattix support may also be referred to as a biochip. Reference 1o a “biochip™ also
includes & “gene chip”, A gene chip includes any array of twa or more oligonucicotides or
polynucicotides imumehilized to a solid support. The oligonucleotide or polynucleotide
cogresponds to a gene or mRNA sequence enceding a particular cardiac marker. Real-itme
PCR is one mechanism 1o soreen for the rise and/or fal) of markers. RT-PCR may also be
used 1o detect the presence or sbsence of target nucleolide sequences by reading MRNA
scquences back 1o corresponding cDNA sequences, Real-time PCR and in particular real-
time-R1-PCR are particularly useful in deiermining changing patterns of expression of the

markers.

The present invention further conlemplates & data processing means to analyze and/or
screen interaction between membeys and their binding partuers, The data processing means
preferably comprises a suitably programmed computer and the steps of the method arc
prelerably performed using the snitably programmied computer. In vazious forms ef the
invention, the input information may take the form of values, identifiers or ofher data i
respeet of the identify of the interacting partners or the absence of interaction. The Input
data may be digitized. Alternatively, for jmplcmentation of the invention, a dedicated Fast

Fourier transform chip can be employed as at least part of the processing means.

In & preferred form of the invention, representation measurements are rmade identifying or

valuing the presence of an interaction between a member and a binding paconet,

Accordingly, another aspect of the invention is directed to a data processing means for
assessing & condition or event of the systemic vasculeturs, said data processing means

excouting the steps of-
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(1)  detecling a xeporter molecule as an indicator or interaction of absence of interaction

with an immoebilized member on a biochip aray;

(2)  analyzing the data oblaiped in (1) to identify members present in a hiological
sample;

(3)  optionally quanhiating the amount of members from (2); and
{4y analyzing the dara o anribute a likelihood or risk of a condition or event.

In a particularly useful embodiment, the instant invention provides an indication of the
likeliheod of developing ACS such as AMI.

Aceordingly, snother useful aspeet of the present invention provides & method for
eshimating the risk of developing a condition or event of the sysiemic vasculature in a
subject wherein the risk is a fimction of the presence or absence of one or more of
myoglobin, myasin light chain (MLG), myosin heavy chain (MHC), fotal creatine kinase
{CE) including CK-MB, lactate dehydrogenase (LD¥H-1I4), aspartate aminotransferasc
{AST?, cardiac troponin I and T {£To~f and cTn-7, respectively} and cTn-J and <Tn-f RNA,
fatty acid binding protein {FAB protein) incleding FABP1 and human heart-type, glycogen
phosphorylase-BB isocnzyme, cratrial natriuretic peptide (ANFP), eytoplasmic FABP, brain
natrivretic peptide (BNP), adrenomedullin (ADM), low density lipoprotein (LDL), very
low density lipoprotein {VL.DL), high density lipoprotein (HIDL) and intermediate deusity
lipoprotein (IDL), < reaciive protein {CRP), serum amyloid A, P-sclectin, prostaglazndivs,
platelei-activating factor (PAF), histamine, tumor necrosis factor o {TNFu), soluble TNF
receptor 2 (sTHERZ), fibrin, fikeinogen, fibronelytic peptidss, wedified hasmoglobin
(IbAlc), forritin, soluble intercellular adhesion molecnle (ICAM) including soluble
intorcellular aghesion molecule-1 (ICAMI), heat shock proteins, apoB. apod, apuE,
homocysleine or pans theteof, Strepiocaccus sp., Parphyromonas gingivalis, Helicobacter

pyiori and (hiampdia preumenige or immunological relatives thereol, necrosis and

JP 2004-531687 A 2004.10.14



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

15

25

30

(80)

wo o0z PCTAUDIAN L4

-35-

platelet markers, leptin, vusopeplidase inbibitor of cardiac endogenious kinins, heparin,
metalloproleinase-9, metalloproteinase-1 including its tissue inhibitor, angiotensin-
converting enzyme, CD95/Apol/Fas, hepatocyte growth factor, soluble vascular cell
adbesion malecule-1 {(VCAM1), plasma bramn natriuretic peptide, angiotensin II type
receptor, cndothelial consiifutive nitfc oxide synthase, glycoprotein Ila genetic
polymotphisms, facter VIa, thrombin, endotbelin-1, cardiac myofibrillar proteins, Fas and
Fas ligand, ligands thereof or binding pariners thereof or nucleie acid molecules encoding
saroe or their fragments or ligands or binding pariners.

In & particularly useful embodiment, the present invention contemplates a method of
sstimating the risk of developing ACS including AME or a refated condition in a subject
said method comprising screening for the preseuce of two or more mMRNA wmelecules in 2
biclogical sammple which mRNA molecules are translatable to moembers which are present,
absent, elevated or otherwise activated following a cardiovasenlar condition or event or a
condition o1 event otherwise associated with a cardiovascular aberration said screening
comprising contacting the biolegicel sample with an atray of oligonucleotides capable of
hybridizing or otherwisc capturing said mRMNA or its corresponding eDNA molecule and
detecting said hybridization or capiive and wherein the presence or absence of said mRNA
or cDINA molecule is indicative of a cardiovascular condition or event or a conditien or
event otherwise associated with a cardiovascular aberration or a risk of development of

same.

The deiermination of sk of cavdias aberration or other condition or event associated with
the systemnic vasculature has commercial benefits when an absence of risk is identified, For
example, a hospital or emergency bed or emergency vebicle may not need to be employed.
Tt is also useful to examine the general state of kealth or otherwise of a subject. Computer

screcning is parhicularly useful in determining risk avalysis,

Thus, in another aspect, the invention contemplates a computer program product for
asseasing the likelihood of or risk of develepment of a condifion or event associated with

the systemic vasculature, seid product comprising:-

JP 2004-531687 A 2004.10.14
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code that receives an input value for one or more of features wherein said features

are selected from:-

(a) absence or presence of royoglobin;

(b)  nhsence or presence of myosin light chain (MLC);

(©) absence or presence of myosin heavy chain (MHC);

(d)  absence or presence of total creatine kinase (CK) ncluding CK-MB;

(e) absence or presonce of lactate delrydrogenase (LDH-H4);

) absence or presence of aspartate aminotransferase (AST);

(g)° ahsepco or presence of cardiac troponin I and T (cTnJ .and ¢Tn-T,
respectively) and £€Tn~7 and cTn-f ENA;

(h)  absence or presence of fatiy acid binding protem (FAB protein) mcluding
FABP1 and humean heari-type;

(43} absence or presengce of glycogen phosphorylase-BB isoenzyme;

() absence or presonce of a-atrial natfuretic peptidc {ANP);

[14] cytoplasmic FABP;

18 gbsence or presence of brain natriuretic peptide (BNFP);

(m)  absence or presence of adrenomedullin (ADM);

(n) absence or presence of low density lipoprotein (LDL), very low density
lipoprotgin (VLDL), high density lipoprotein (HDL) and intermediate
density lipoprotein (IDL);

{0)  abzence or presence of € reactive protein {CRPY,

p) absence or presence of serum amyloid A;

{a) absence or presence of P-selecting

{r) absence or presenge of prostaglanding,

@ ghsence or presence of platelet-activating facior (PAF);

{t) absence or presence of istamine;

()  absence or presence of fumer necrosts factor o {THFo),

) absence of presence of soluble TNF receptor 2 (sTNFR2);

{w)  absence or presence of fibrin;

A 2004.10.14
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absence or presence of fibrnogen;

shsence or presence of fibronolytic peptides;

absence or presence of modified haemoglobin (HbA1c);

absence or presence of ferriting

absence or presence of soluble intercellular adhesion molecule (TCAM)
incinding soluble intercellular adhesion molecule-1 (ICAMIY;

ghsence or presence of heat shock proteios;

absence or presence of apoB, apoA, apok;

absence or presence of homocysteine or parts thereof]

absence or presence of Streplococcus ep., Porphyromenas gingivalis,
Helicobacter pylori or Chiamydia prewmoniae or immunoiogical relafives
thereof;

absence or presence of necrosis and platelet markers;

absence or presence of lepting

absence or presence of vasopeptidase inhibitor of cardiac endogenous
Kinins;

abzence or prescnce of heparin;

absence or presence of metalloproteinase-9;

absence ar presence of metalloproteinase-J including its tissus inhibitor;
abserce or presence of angiotensin-converting enzyme;

absence or presence of CD95/Apo1/Fas;

abaenee or presence of hepatocyte growth factor;

sbsence or presence of soluble vascular cell adbesion moleculs-i
(VCAMD);

absence or presence of plasma brain nairiuretic peptide;

absence or presence of angiotensin 1T type receptor;

absence or presence of endothelial constitutive nitric oxide synthase;
absence or prasence of glycoprotein Ila genstic palymorphisms;

absence or presence of factor VIla;

absenee or presence of thrombin;

absence or presence of endothelin-1;
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absznea or prescnce of cardiae myofibrillar proteins;

absence or presence of Fas and Fus ligend; and

absence or presence of ligands thereof or binding partners thereof or nucleic
zeid molecules encoding same or their fragments or ligands or binding
partrcrs; and

{4) a computer readable medium that stores ihe code,

Yet another aspect of the invention extends lo a computer system for assessing the

likelihood of & subject having a condition or cvent associated with the systemic vasculaure

whercin said computer systam comprises:-

(1) a machine-readable data storage medium comprising a dafa storagc material

encoded with machine-readable data, whorein said machine-readable data comprise

values for one or more features, wherein said featares are selected from:-

(a)
()
()
(L))
(e)
®
(2

(@)

4]
@
(k)
n
(m)

absence or presence of niyojlobin;

absence or presence of myosin light chain (MLC);

abzence or presence of myosin heavy chain (MHC);

absence or presence of total creatine kinase (CK) including CK-MB;
absence or presence of lactate dehydrogenase (LDH-H4);

absence or presence of aspartate aminoiransterase (AST);

absence or presence of cardiac froponin I and T (c¢ToJ and cTo-T,
respectively) and ¢Tn-f and ¢Tn-7 RMA;

absence or presence of fatty acid binding protein (FAB protein) inchiding
FABP] and human heart-typs;

ahsence or presence of glycogen phosphorylase-BB isoenzyme;

absence or presence of cralrial pattiuretic peptide (ANF);

cytoplasmic FABF;

absence of presence of brain namriuretic peptide (BNF);

absence or presence of adrenomedullin (ADM);

JP 2004-531687 A 2004.10.14
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absence or presence of low density Lipopratein (LDL), very low density
lipoprotein {VLDL), bigh density lipoprotein (HDL) and intermediatc
density Lipopretein (IOL);

absence or presence of C reactive protein (CRP);

absence or preseges of senum amyloid A;

abgenee or presence of P-geleetin;

absence or presence of prostaglandins;

absence or presence of platelet-activating factor {PAT);

absence or presence of histamine;

absence or presence of tumor necrosis factor ¢ (TNI'a);

ahsence or presence of saluble TNF receplor 2 (STNFR2);

ahsence or presence of fibrin;

abaence or presence of fbrinogen;

sbsence or presence of fibronolytic pephides;

absence or presence of modified haemoglobin {HbAle);

ahzence or presence of ferriting )

absence or prescnce of soluble infercellular adhesion melecule (TCAM)
including soluble intereellular adhesion molecule-1 {ICAMI);

absence or presence of heat shock proteins:

dbsence or presence of apoB, apaA, apoB;

absence or presence of homooysteine or parts thereof:

absence or presence of Strepicceccus sp., Forphyromonas gingivalis,
Helicobacter pylori or Chlamyrlia preumoniae or immunolegical relatives
thereof;

absence or presence af necrosis and platelet markers;

absenco or prasence of leptin;

abscnce or prescuce of vasopeptidase inhibitor of cardiac endogenous
kinins;

absence ot presence of heparing

abscnee of presence of metalloproieinase-9;

absence or presence of metalloproteinase-1 including iis tissue inhibiior,
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(mm)} absence or presence of angictensin-converting enzyme;

{un}  absence or presence of CDIS Apal/Fas;

{oo} ahsence or presence of iepatocyte growth factar;

(pp) obsemce or presence of goluble vascular cell adhesion molecule-1
(VCAMIY;

(4q)  absence or presence of plasma brain natriuretic peptide;

() l of Pr of angictensin 11 type receptor;

(s8)  absence or presence of cndothelial constitutive nibric oxide synthase;

() absence or presence of glycoprotein IMla geneiic polymorphisms;

(u)  absence or presence of factor VIl

{(vv)  absence or presence of thrombing

(ww)  absence or presence of endethelin-1;

(xx) abscnce or presence of cardiac myofibrillar proteins;

(v¥}  absence or presence of Fas and Fas ligand; and

(zz)  absence or presence of ligands thereaf or binding parmers thereof or nucleic
acid molecules encoding same or their fragments or ligands or binding

partuers;

(2) = working memery for storing instruciions for procossing said machine-readable
data;

{3) = central-processing unit coupled to said werking memory and (o said machine-
readable data storage medium, for processing said machine readable data to provide
a sum of said valies corresponding to a predictive value for said candidatc

sequences; and

(4)  an cutput hardware coupled to said cenfral processing unit for receiving said

predictive value.

A wersion of these embodiments is presented in Figure 3, which shows a system 10

including a computer 11 comprising a central processing unit (“CPU™) 20, a working

2004-531687 A 2004.10.14
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memary 22 which may be, e g. RAM (random-access memory) of “core”™ memory, mass
storage memory 24 (such as one or mare disk drives or CD-ROM drives), one or more
cathode-ray tube (“CRT™) display terminals 26, one or mare keyboards 28, one or more
input lizes 30, and one or more cutput lings 40, al) of which are infercomnectsd by a
conventional brdirecticnal system bus 50.

Input hardwarc 36, coupled to cemputer 11 by input lines 30, may be implemented in &
variety of ways. For example, machine-readable data of this invention may be inputted vie
the use of & maodem or modems 32 connected by a tolephane line or dedicated data fine 34
Alternatively or addifionally, the input hardware 3G may comprise a CIn. Aliernatively,
ROM drives or disk drives 24 in conjunction with display terminal 26, keyboard 28 may
also be used as att input device,

Output hardware 46, coupled to computer 11 by output lines 40, may similarly be
implemenied by conventional devices. By way of example, output hacdware 46 may
include CRT display termiral 26 for displaying a synthetic polynucieotide sequence or a
synthetic palypeptide sequence as described herein. Cutpat hardwate might also include 2
printer 42, so that hard copy cutpnt may be produced, or a disk drive 24, to store system

output for {ater use.

In operation, CPU 20 coordinates the use of the varions input and outpur devices 36, 46
coordinates data accesses from mass storage 24 and accesses to and from working memory
22, and determines the scquence of data processing steps. A number of programs may be
used to process the machine readable data of this inveniion, Exemplary programs may usc
for exarople the following steps:-

{1 inputting vahies for at least one feature associated with zn expression of a target

gene, wherein said features are selected from:-

{2)  absence or presence of myoglobin;

{b)  absence or presence of myosin light chain (MLC);

JP 2004-531687 A 2004.10.14
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absence or presence of myosin heavy chain (MHCY;

absence or presence of total creatine kinase (CK) including CK-MB;
absence or presence of lactate dehydrogenase (LDH-H4);

absence or presence of aspariate aminctransferase (AST);

absence or presence of cardiac troponin I and T (¢Tnd and ¢Tn-T,
respectively) and cTo-f and cTo-f RINA;

absence or presence of fatty acid binding pretein (FAB protein) including
TABPi and human beart-fype;

absence or prosence of glycogen phosphorylase-BB isoenzyme;

abgence or presence of pe-eirial naniuretic peptide (ANP);

cytoplasmic FABP,

absence or presence of brain netriuretic peptide (BNP);

absence or presence of adrenomedullin (ADM);

absence or presence of Jow density lipoprotein (LDL), very low density
lLipoprotein (VLDL), high density lipaprotein (HDL) and intermediate
deusity lipoprotein ([DL);

absence ot presence of C reactive protein (CRPY;

ahsence or presence of seum amyloid A;

abserice or presence of P-selecting

absence or presence of prostaglandins;

absence or prescnce of platelet-activating factor (PAF);

zbaence or prescnce of histaming,

sbsence or presence of tumor necrosis factor o (TNF);

abgenee or presence of soluble TNF receplor 2 (sSTNFRZ);

abgence or presence of fibrin;

absence or presence of fibrinogen;

absence or presence of fibronolytic peptides;

ahsence or presence of modified hacmoglobin (HbAIc);

absence or presence of ferritin;

absence or presence of soluble mfercelinlar adhesion molecule (ICAM)

ncluding soluble intercellular adhesion moleeule-1 (JCAMI);
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absence or presence of heat shock proteins;

absence or presence of apoB, apoA, apok;

abaence or presence of homocysteine or parts theveof;

absence or presence of Streplococcus sp. Forphyromonas gingivalis,
Helicobacter pylori end Chlamydia prewmonige or immunological relztives
thereof;

absence or prosence ol necrogis and platelet markers;

sbsence or presence of lopting

absence or presence of vasopeptidase inhibitor of cardiac endogenous
kinins;

absence or presence of Lheparing

absence or presence of metalloproteinase-;

absence or presence of metalloproteinase-1 including its tissue inhibitor;
absence or presence of angiotensin-converting enzyme;

absence or presence of CD95/Apol/Fas;

absence or presence of hepatocyte growth factor;

absence or presence of soluhle vascular cell adhesion molecule-1
(VCAMI):

absence or presence of plasma brain natriuretic peptide;

abgence or presence of angiotensin I type recepior;

abaence or presence of endothelial constitutive nitric oxide synthass;
absence or presence of glysoprotein MJa genetic polymorphisms;

absence or presence of (actor Vila;

absence or presence of thrombin,

absence or presence of endothelin-1;

ahgence or presence of cardiac myofibriliar prateins;

absence or presence of Fas and Fas ligand; and

abseneo or presence of ligands thereef or binding partuers thereof or mueleic
acid molecules cncoding same or their fragments or ligands or hinding
partners;
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) adding the values for said features to provide a predietive value for said sequence;

and
3 outputting said predictive value.

Figure 4 shows & cross section of & maguetic data storage medinm 100 which can be
encoded with machine readable data, or a set of instrmuctions, for designing a synthetic
molecule of she invention, which can be cartied out by a system such us system 10 of
Figure 5. Mediwn 104 can be a copventional floppy disketie or hard disk, having a suitable
substrate 101, which may be conventionzl, and a2 snitable coating 102, which may be
conventional, on one or both sides, containing magnetic domains (not visible) whose
polanly or orientalion van be aliered ﬁmagnetlca]ly. Medium 100 may also have an oponing
(not shown) for receiving the spindle of 2 disk drive or other daia storage device 24. The
magnetic domains of coating 102 of medium 100 are polarized or oriented so as to encode
in. maymer which may be convcntional, machine readsble data such as that described

hergin, far execution by a aystem such as system 10 of Figure 3.

Fiyure 4 shows a cross section of an optically readablc data siorage medivm 110 which
also can be epcoded with such machine-readable data, or set of instructions, for screening a
candidete molecule of the present invention, which can be carcied ont hy a system such as
system 10 of Figure 3. Medium 110 ¢an be a conventional compact disk with read enly
memory (CD-ROM) or a rewritable medium such as a magneto-optical disk, which is
optically readable and magneto-optically writable, Medium 100 preferably has 2 suitable
subsfrate 111, which may he conventional, and a suitable coating 112, which may be

copventional, veually of one side of substrate 111.

In the case of a CD-ROM, as is well known, coating 112 is reflective and is impressed with
a plurality of pits 113 to encode the machine-readable data. The arrangement of pils s read
by reflecting laser light off the surface of coating 112. A protective coating 114, which
preferably is substantially ranspareni, is provided on top of coating 112,

JP 2004-531687 A 2004.10.14
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In the case of a mapgnefo-optical disk, as is well known, coating 112 has no pits 113, bui
has a plurality of magnetic domains whose polatity or orientation can be changed
magoetically when heated above a certain temperature, as by a laser {not shown). The
erienlation. of the domains can be read by measuring the polarisation of laser light reflected
from coating 112, The arrangement of the deimains encodes the data as described above.

The present system retricves features and forms composite foatures from them. More than
ome feuture can be combiped in a variety of diffcrent waye to form these composite
features. In partivular, the composite feature can be any function or combination of a
simple feafure and other composite features. The funclion can be algebraic, logical,
sinusoidal, logarithmic, linear, hyperbolic, statisteal and the like. Alternatively, more than
one feature can be obtained in a functional maener {e.g. avithmetic, algebraic). By way of
example, a composite feature may equal the sum of two or more features or a composite
fealure may correspend to a sub-fraction of overlap of one or more features trom another
feature. Alternatively, a composile feature may equal 2 constant tiroes one or more

features. OF gourse, thare are many other ways composite features can be defined,

The present invention is further described by the following non-limiting Examples,

JP 2004-531687 A 2004.10.14
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EXAMPLE 1

Early Biochemical Markers of @ cardiac condition or event

Muvoglobin, CK-MB, Cardiac Troponin-T and Cardiac Troporin-1

The prime requisite for an carly marker is that the development of the test should be
readily perforned in a short thue period and that the marker be relezsed soon after the
ACS including AMI Ideally, an early diagnostic for ACS including AMI i a Pofnt-nf-
Care device, namely a small, preferably haud-held device which is used when a potential
ACS including AMI patient first presents at a clinic inclnding a hospital or general

physician’s practicc.

Of the early markers, each of myoglobiy, iotal creatinge kinase (CK) including creatinee
Linase MB isoform (CE-MB), cardiae troponin-I' (¢Tn-T) and cardiac troponin-f {cTn-f),

has slightly different chavacteristics based oa-

(1) whether it i specific to cardiac tissue;

(2)  time to reach peak serum Jevels;

(&) the period during which peak level is maintained;
(4) clinical sensitivity; and

(5)  clinical specificity (Dean, 1998).

Figure 2 shows muliiple time courses of the appearance of cardiac markers.

Myoglobin is not cardiac-specific but is the first to reach u peak (Figure 2). Tt is usually
assayed by an immunoassay. Myoglobin asseys are conveniently determined using either
monoclonal or polyclonal anlibedies or combinations of these. Serum levels peak at 4-5
hours from the onset of chest pain but the peak is transient and may fall to non-diagoostic
levels after 10-12 hours. CK-MBE is 2 reliable merker of ACS including AMI. It rises to
peak levels at abuut 12 hours and falls rapidly to non-diagnostic levels at 20-24 hours after

the onset of chest pain.

JP 2004-531687 A 2004.10.14
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Both ¢Tn-J and ¢Tn-T are cardiac specific. ¢TN-J has an advantoge since ¢Tn-T may be
expressed by skeletal muscle following experimental injury and has been detected in
regenerating skeletal muscle in man (Bordet ef af,, 1997). oTn-T is, howsver, clinically
quite sensitive and is capable of detecting 64% of true AMI patients. When the infarci is
small, the ¢To-T test can resilt in 2 significant number of false negetive results. ¢Tn-2'has,
however, an advantage of nising o sipnificantly elevated levels at 5-11 hours from the

anget of chest pain. It remains elevated and fairly constant for 5-8 days.

Chest pain {s the comumensst causs of presentations to Fmergency Departments, but for
73% of patients with chest pain, the pain 35 non-cardiac in origin. Thus, it is also important
10 have a negative predictive valug in tests for ACS to allow for safe early discharge or a

safie decision not 1 admit a patient to hospital.

Most of the available early markers are interrelated. Thus, the difficulties faced by
oblaining false-positives are largely overcome by carrelating a tesi {¢.g. CK-MB antibody
test) with other tests such as the myoglobin test. At present, this is both inconvenient and
expensive, espeoially where shert tun-around times are required and specialist staff are
peeded o operate the diagnostic nstruments in hospital binchemistry departments. They
inclnde CK-MB, ¢Tn-7 and cTn-f. The ability to test a number of early markers using the
microarray method of the prescnt invention is an advantage because the reliability is

significantly increased.
Medium-term and long-term biecketnical meorkers

These markers peak at day 1.5-3 or later, They include total creatine kinase (CK), cardiac
troponin T (cTn-f), aspertate aminotransferase (AST), lactate dehydrogenase {LDH),
myosin light chain {(MLC) and myosim heavy chain (MHC), fatty acid binding (FAB)
protein and ABC, Like the early marlers, the late ma.rkem' can be used to estimate the size
of the infarct. Multiple medium/long term markers are valuable for padents who present

{ate and so cannot be tested for shori-lerm markers.

JP 2004-531687 A 2004.10.14
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Other seram markers are available such as falty acid binding protein which appears to be a

valuable early {<1¢ h) marker of AML

EXAMPLE 2

Evalnation of the Efffciency of the Diag ic Performance of the Device

The efficiency {E} of the diagnostic assay is determined using the formula:

E:RX L0¢
TO

where TP = tmwe positives and TQ = tolal number of tests. TO is calewlated by the
expression TO = TP +EP + FN + TN where FP = false positives; FI = false negatives and
TN = {rue negatives. E has the following range of values: 0 <E < 10D

EXAMPLE 3
Estimation of Infarce Size

The magnitude of the change of a biochemical marker as & fanction of time correlates with
the size of the infarct deterrained at autopsy. Clearly the refliability of these integrations is
enhanced if 2 multiplicity of tests 1s avalable.

The sizc (volume) of an infarct is a function of:-

{1)  thc bme scale over which the biochgmical marker 13 reloased;

(2)  the rate of release of the biochemical marker (Rt}

(3)  the body weight (Bw) of the patiant;

(4)  the proportion of the body weight inie which the biochemical marker is released
(Kwr);

(5}  therate of removal of the bivchemical marker from circulation (Ed);

2004-531687 A 2004.10.14
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(G) the fotal binchemical marker released divided by the amount of that marker
released from the infarcted myocardivm (KT).

Accordingly, infarct size (Ts) is determined using the formula:-

[y Bw x Kw
=t
s Ed x Kr

EXAMPLE 4
Assessment of Agents Which Contribute to or are Associated with Myaciedial

Inflamupation

The incidence of serdiovascular diseases has been statistically connected fo ceriain
infectious  agents. Certein  microorgamisms  including bacteria  (for  example,
Porphyromenas and Chlamydia), cerain bacteria {for example, Helicobacter pylori, is
prohahly the most widespread disease-causing agent), and certain viruses (Coxsackis virus
and Cytomegalo virus) have a coniributing effeet an the propensity for cardiovascular
disease including ACS such as AMI. These agenis may achieve their effects on the
cardiovaseular system through an inflammatory monecyle.

The presence of these microorganisms and viruses iz detected using anfibodies directed

egainst specific gpitopes on the surfaces of these pathogens.

EXAMPLE 5
The Nuture af the Rivchemical Marker Device

The present invention provides a device which simulianeously detenmines & large number
of antigens from a sample of bady fiuid. The combination of biochemical markers for ACS

including AMI provides an uneguivocal diagnosis,
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The fest is performed cn & small (10-100 microlitres) volume of sexron cnabling the
measurement s he performed several fimes within a short period to minimize erors

providing reliable diagnosis of ACS.

‘The invention may also asszy other body fluids (such as saliva) where pathogens (such as
Parphyromonas and other microorganisms) reside and thus provide evidence for the origin

of patential inflammatory Tesponses.

As the patterns of genetic susceplinhity of ACS and congestive cardiac failure (CCF)
im:]m:limgr dilated cardiomyopathy {DCM) are known, the test is medifiable to include
mRNA and cDNA markers for DNA derived from patient leulkocyies to evaluate their

gonctic prapenaity for cardiovascular disease.

EXAMPLE 6
Advorption or Coupling of Aniibodies us an Aveay on 4 Solid Support

Specific antibodies for marker proteins (for exarple, proteins derived from heart fissuc)
are trapped or immobilized on 2 solid sucface. Inmobilization of protein antibodies also
may be achieved by electrosiatic forces or by the assistance of streptavidin attached 1o
activated spots on the solid support to which biotinylated autibodies can atiach. The
volume of antibody used to form the capturing spot is small, approximately 10 pL-100
nanclifres. They arc allowed fo dry in the presence of protecting chemicals such as
arabinose and low molecular weight (3000-5000 Da) polyethylene glycol. A micro-array
of antibodies specific for cardiac markers is constructed in two dimensions by application
of tiny (10 pL-10 nL) spots of cach amibody at addressable locations on a solid support
using a high precision applicator such as a Biodot 3090 {Cartesian Technologies, Irvine,
CA, USA). Antibodics are adsorbed to a surfice of mylon or nitro-cellulosc, or covalently
linked to a membrane such as Inmebilon P (Millipore Corporation} using established
procedurcs, The solid supports arc generally immersed or otherwise contacted with
blacking agents such & buf not limited to skim milk powder, Irish moss extracts, or ofher

gources of carragesnan or gelatin,
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There are several options for detecting antigens in plasma from a Blood sample which have

bound {o an entibody amay (Figure 1).-

5 )

2

23

an i)

The plasma is teacted with W-hydroxy succinimide biofin or N-ethyl maleimide
biotin which covalently modify lysine and cysteine residues, respectively.
Components of low molcenlar weight in the plasma. including resitfual
modification: reagents, ate removed by centrifugal desalfing through a meolecular
sieve such as Sephadex G-10. The biotinylated proteins in the desalted plasma are
then applied (o an array of antibodies against cardiac markers and incubated for 30
min at 37°C, Unbound profein solution is decanted and the array is washed several
times with phosphate buffered salinc (PBS). Biotimylated proteins bound to
antibody spots are detected by application of a conjugate of strepiavidin with horse
radigh poraxidase (HRP), streptavidin with alkaline phosphatase {AP) [Figure 1h],
or streptavidin modified with Munroscein (FITC) or Texas Red. The most sensitive
forms of detection with HRP and AP involve the enzymic synthesis of products
which are chemilomingscent. Subsirate kits which produce chemiluminescence
from bound HRP or AP activity are available fromn Amersham Pharmacia Biotech
(Litlle Chalfont, UK), Bio-Rad Laboratories {(Hereulss, USA) and Pierce Chemical
Company (Rockford, USA). After application of the subsirate to the array, the
moist membrans s puf in contact with X-ray film for 2-5 min and then developed
o reveal fhe antibody spots which bound a cardiac marker. Biotinylated cardiac
mackers bound to the atray could he visnalized directly by application of
streptavidin modified with fineroscein (FITC) or Texas Red. The intensity of the
spots on the array wsing one of these three procednres could be quantified using a
densitometic scimner (2. from Molecular Dynamics, Sunnyvale, CA, USA) or
fluorometrie scanner (e.g. STORM, Malecular Dynarnics), enabling calcolation of

concentrations of these proteins in the blood sample.

Altematively, the plasma is reacied with a reagent which covalently attaches
(luorescent groups to amina or suifhydryl groups on all proteins in the sanple
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(Figure 1¢). Suiiable flucrophotes available a5 protein Jabelling kits are Alexa 488
and CBQUA wiuch may be excited at 488 nm using an argon laser. Fluorescently-
labelled plasma proteins bound to m aotibody array could be guantified using a
scanning fluorineter or a confocs) microscope. Mild reaction conditions should be
used 50 thai the majority of antigen binding sites are not affected. Different cardiac
markers will be labeiled to differcnt extents with different numbers of fluorophores.
Plysma samples may need 1o be dizlyzed prior to reaction with the fluorophore, and
should be desalted after chemical derivatization.

Unlabelled antigens bound to an array are reactable with soluble, fluorescently-
tabelled antibodies which. bind to a Jifferent cpitepe of the hound cardiac marker,
enabling quantitation of bound antigens (Figure 1e). For many samples, the level of
plasma antigen may cxceed the number of antibodies available in a pariicuiar spot.
Positive antipens of interost from an initial screen may be gquantitated subsequently
using a tow of dilufions of a particular antibody. When the numher of antibodies in
a spot on this mmay exceed the number of antigens applied in the sample, there
would be no further increase in fluorcscence. A plot of fluorescence versus
antibady Jeval would give the level of antigem in the plasiza ssmple, Levels of
bound antigens on this quaatitative array could be deiermined using procedures (i)
or (i1} above or the number of vacant aatibodies op the aay could be determined

using standard, fleorescently-labolied antigen.

EXAMPLE 7
Detacting the Onset af AMF

The davice provides an indication of the time of onset of the AMI cven independent of
whether the AMI is sensed by the patient {onsct of chesi pain) or whether it is a silent

infarct associated with a test such as a stress test. Patients are sampled ai comparatively

high frequencies resulling in an improved definition of the shape of the biochemical

30  marker curve (Figure 2). The results of the test may be skewed to place greater weight on

antibodies that proved to be the most sensitive in any patticular patient. Combinatiens of
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tests for early markers provides a hetier basis for determining the enset of AMI. Tf a paticnt
pregents later (=24 hows following the onsei of chest paim), the time of onset is deiermined

using late markers in the array.

EXAMILE ¢
Detecting the Sive of the Infarct

Cardiac myosin heavy chain {cMHC) is released after a prolonged delay and does not
appear in the ssrum for akout fwo days after an AMI. Ti is considered to be a rebable
marker for estimating infacct size (Mair ot al, 1994). When cardiac tropenin-T* (¢Tn-7) has
a late peak, the serom concentrations correlate well with estimates based on radionucleoide
imaging methods for infarct size. Cardiac myoesin light chain (MLC) levels also correlate
with infaret size {Omura ef ., 1995).

EXAMPLE 10
Deteciing Myocardial Reperfusion After an Acute Corenary Syndrome Incident

When 2 patiegt does present with acute coronary syndrome such as AMI, very often the
therapeutic aim is to re-opes an occluded coronary artery. This is wsually dome by
thrombolytic agents such as TPA or by mechanical means, such as balloon angioplasty,
with or without steoting, The aim of these therapies is to achieve reperfusion of the
threatened myocardivm. {t iz ofien difficult, however, to determune whether reperfusion
hag been successful, both in terms of the fitne of reperfusion and the extent of myocardium
successfully salvaped. At the moment, the clinical tools for assessing reperfusion are
insensitive and non-specific, They inchude clinical features, such as the disappearance of
chest pain, and ECG features such as decrease in the amount of ST scgment elevation
Scrum markers are sometimes helpful, but nsuaily only in refrospeet.

Therefore, reperfusion is not easify diagnosed in cwrent clinical practice, but is of great
interest. Adter successful reperfusion, there is often a “washout” phase, where the level of

traditional merkers of cardiac injury such as CK-MB and troponin riss very dramatically
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for a shart period of time. 1t may be that the pattern of release of markers, and/or the ratio
of one marker to another during this Telesse phase, may give informative data about the
timing and extent of reperfusion. This is anothcr possible application of the proposed
methodalogy,

EXAMPLE 11
Datecting the Pr. af Pathogens A jated with Mpocardial Inflammation

Infection may be a cafactor jn the formation of athcrosclerosis. Infectious agents such as
microorganisms (Chlamydia, Porphyromonas, Helivobacter and Strepiococcus) and
certain viruses (Cytomegalovirus, Coxsackie virus) may be detocted using existing

immunciogical methods which can be adapied for usc in the cardiae wicroaray devics.

EXAMFLE 12
Determination of Coronary Risk Factors

The risk of atherosclerotic disease can be evaluated using a varicty of seram markers. OF
these, the following is 2 list of potential apolipoproteins, lipoproteins, enzymes, receplors

and transfer proteins that can be monitared using antibody bascd microarrays.

Plasma. lipoproteins are characterized according to their density, flotution rate, mean
diameter and electrophoretic mability. The major classes of plasma lipoprotein include:
chylomicrons, VLDL (pre B-lipoprotein), LDL (B-lipopretein) and HDL. The apoprotein

composifions which characterize thesc classes of lipoproteins are set cut in Table 1 |
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TABLE 1
Apoproteins -‘-M;V.(Dé) 'qh.ﬂumjbmn - VLDL ; “ LD!J. - DL
o BEIRTRNN % of total protein) R
ApoA-l 28,300 trace trace trace 60
ApoA-IT 17,000 trace trace trace 20
ApoBigo 512,000 5.2 37 97 -
ApeC-1 6,631 15 7 trace 3
ApoC-11 8,851 15 7 trace trace
ApoC-ID | 8,864 40-30 40 2 4
ApoD - - - - 5
ApoE ~34,000 4 13 1 1

Apolipoproteins help fo solubilize cholesterol esters and triglycerides by interacting with
phosphelipids. Apoproteins bind lipids largely on bydrophobic ivteraction between the
faity acyl chains of phospholipids aud the non-polar regions of the apoproteins and to a
lesser extend con the ionic interactions of the charged head groups of phospholipids and
oppositely charged regions of the apoproiein.

Apolipoprotein A (ApoA-I and ApoA-ll) is the major component of HDL. It can be
subdivided info ApoA-L MW 28,300 Da) and ApoA-IT (MW 17,000 Da).

Apolipaprotein B (8poR) is heterogeneous. ApaBig i mainly found ja chylemicrons,
VLD and LDL. ApoBas represcnis the amine termanal half of ApoBigy and is net 2 lipand
for the LDL receptor.

Apolipoproctin C (ApoC) comprises af least three componenis, which ocour as tajor
components of VLDL and as minor corponents of HDL. ApaC-I has a MW of 6,631 Da,
ApoC-IU hes a MW of 8,837 Da and ApoC-TI is 8,767 Da. ApoC-{IT also has three
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isoforms depending on whether the protein bas 0, 1 or 2 sialic acid residues in its
carbohydrate moisty.

Apolipoprotein Iy (ApoD) is a minor compencat of HDL and is net nongatly considered to

be a useful plasma marker.

Apolipoprotein E [ApoE} is found in VLDL, LD {particles formed during the conversion
of VLDL (o LDL} and HDL. This protein is heterogeneons and has 2 MW of
approximately 34,000 Da. There are several subtypes including ApoE2.

Thus, the following antibodies to apolipoprofeins can be used to monitor chylomicrons,
VLDL, LDL and HDL (3¢ Alaupovic ef e, 1971):-

ApoA-} (for HDL) available rom Rescarch Diagnostics Inc. {RDI-PRO6182);

ApoBygp (for LDL) available from Research THagnosiics Inc (RI-PROG10800 and
RDI-OXLDLabtu for the oxidized form of LDL);

ApaC-T {for chylomicrons and to a lesser extent VLDL and HDL),

ApaC-L (for chylomicrons and to a lesser cxtent VLDL);

ApoC-IIT {for chylemicrons and VLDL anrd to o lesser extent LDL and HEPL);

ApoD available from Research Diagnostics Inc. (REI-APODabm) and

ApoE (for VLDL and to a lesser exfent chylomicrons) available from Research
Diagaostics Ine, (RDI-PROS1085/61036 and RDI-APOEb{GX) and ApoE2
1o identify ApoE2 (RDT-APOG108E).

Apolipoproteins are detected with a “sandwich™ assay. Two fypes of assay can be
cenducted:-

68} An ansibodp-bused captere assqy: This is a sandwich assay where a specific
palyclonal or menoclonal antibody is used to capture an apolipoprotein antigen
which is then detected using a second antihody conjugated fo a detector/reparter

JP
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maoicty sich as horse radish peroxidase (HRP) whick is then visnalized by

developing a colowr reaction; and

A receptor-based capture assay; Here, the apolipoprotein is captured by a specific
receplor protein and then spoeifically identificd using a secondary antibody
conjugated to a reporter molecule such as HRP and detected as zbove.

The antibody-based capture assay can be performeid using an immebilized antibody on a

nitrocellulose-coated glass microscope siide or other solid surface as follows:-

)

@

&

S

3

)

purified antibodies are diluted in PBS (0.1 M sodium phosphate buffer at pH 7.2,
0.137 M sodium chloride) or used mndiluted and applied 1o the nittocellulose {o
form a yectangular array using the BinDot arrayer and left overnight at 4°C;

the excess antibody is removed by three washes with PBS and the dots are allowed
o dry;

a small volvme of plasma (~0.1 ml diluted up to 1:100 or a standard) appropriately
diluted is then applied to the array and meubated at 37°C for 1-2 hours;

the anfibody array is then washed with PRS and sllowed to dry;

add a scoond polyclonal antibody (preferably directed against the apolipoprotein
comjugated to biotin peroxidase diluted up to 1:15,000 in PBS containing 1%
bovine serum albumin (B3A);

incubate at 37°C for two howrs;

wash;
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(8) incubate the array with subsirate (3 g o-phenylepedizmine dikydroxychloride in
phosphate buffered citrate pH 5.5 containing 3.5 mM hydrogen peroxide) for 30
min (in the dark);

(5)  stop the reaction with 0.1 M HCL; and

{10y read thc ODs2 o and compare the plasma semples with a sample in which the
apolipoprotein was omitted, Usually, ApoB is used as a siandard Jipoprotcin where
the ApoB is precipiiated using isopropancl.

The receptor-hased capture assay is performed as above except that the antibody in siep (1)
is replaced with 2 recombinant receptor protein and the second antibody used in step (5} is

replaced by a primary antibody directed against the pariicular apohpoprotein.

As well as the apolipoproteins associated with the ¢hylomicrons, HDLs, VLDL and LDL,
there is a series of associated enzymcs in the plasma {for exarmple, lipoprotein lipase
{LPL), hepatic fipase (HPL) and lecithin cholesterol acyliransferase (LCAT, 60 kDa)
which may be detected using specific antibodies,

EXAMPLE 13

fl Fordt LN 2
Other cii risk-factor” p

The following proteins may be detected in significantly altered amounts in the serum of
patients who are considered to be “af risk™ of a cardiac aberration (see al Audelmottalab ef
af, 1999):

(i) glycosylated haemoglobin {Hbalc);

(i)  insubing
(iif)  fbrinogen;
{v)  Factor V1[;

{v)  soluble ICAM-1; and
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(vi)  C-reactive protein {C protein}.

Thesze proteins can be monitored nsing the aniibody-based capiure assay described above.

EXAMPLE 14
Proparatinn of the dvray

The array may include all known biochemical markers of acute mryocardial infarction as
well as factors known to be associated with coronary disease. The array may comprise
monoclonal antibodies covalently linked 0 a membrane as nwmliiple spots in a 2-

dimensional matrix,

The spots arc: of a micrascopic size, resulting from the application of a very small drop of
anfibody solution {e.g. 10 numolitres) and are well separatcd from adjacent spots (100

microns sepacating the dats).

Those skilled in the art will appreciate that the invention described herein is susceptiblz to
variations and modifications other than those specifically described. It is (o be vnderstood
that the invention includes all such variations and modifications. The invention also
inciudes all of the steps, features, comnpositions and compounds referred to or indicated in
this specificaiion, individually or collectively, and any and all combinations of any two or

more of suid steps or features,
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CLAIMS
1. A method of assessing the parameters associated with & condition or event

of the systemic vasoulafure or assessing a risk of a condition or event occurring, said
method comprising obtaining a biological sample from a subject to be tested wherein said
biological sample comprises one or more members which are preseni, absent, elevated or
otherwise activated or up or down regulated in 2 subfect prior io, during or following said
condition or event and contactivg said biological eample with a second set of members
wherein nne or more of said second set of members are binding partere 1o cne or more of
sald first set of members and wherein the pattem of intoraction between said first and
seeond sets of members including the shsence of interaction is indicative of suid condiiion

or event ot the 1isk of development of same.

2. A method according to Claim 1 whereltt members in the biological sample
are selected from two or more of myoglobin, myosin light chain (MLC), royosin beavy
chain {MIIC], total creating kinase (CK) including CE-MB, lactate debydrogenase (LDH-
H4), aspartate aminotransferase (AST), cardize trepopin I and T (cTo-f and eTn-T,
respectively) and ¢Tn-f and ¢Tn-f ENA, fatty acid binding pratein (FAR protein) including
EABF1 and human keart-type, glycogen phosphorylase-BB isoenzyme, a-atrizl natrivretic
peptide (AN, cytoplasmic FABP, brein natriuretic peptide (BNF), adremomedullin
(ADM), low density lipoprotein {LDL), very low density lipoprotein (VLDL), high densify
lipoprotein {(HDL) and intermediate density lipoprotein (IDL), C reactive protein (CRP),
seram amyloid A, P-selectin, prostaglandivs, platelet-activating factor (PAF), histamine,
tumor necrosis factor o (TNFe), soluble TWE receptor 2 (sTNFR2), fibrin, fibrinogen,
fibronolytic peptides, modified haemoglobin (HbAlc), ferrifin, soluble intercelinlar
adhesion molecnle (KCAM) including solnble intsreellufar adhesion moleculs-1 {TICAMT),
heat shoek proteing, apoB, apod, apeE, homooysteine or parts thereof, Strepioceccus sp.,
Porphyromonas  gingivalis, Helicobacter pylori and  Chlamydia  pneumonize or
jmmunological relatives thereof, necrosis and platelet markers, leptin, vasopeptidase
inhibitor of cardiuc endogenous kinins, heparin, metalloproteinase-9, metalloprotsinase-1
including its tissue inhibitor, angiotensin-converting enzyme, CD95/Apol/Fas, bepatocyte
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arowtl factor, soluble wvascuiar cell adhesicn molecule-1 {(VCAMI), plasma brain
natriuretic peptide, angiotensin I type receptor, endothelial constitutive nitric oxide
synthase, glycoprolein Ila genstic polymorphisms, factor VIla, thrambin, endothelin-1,
cardiac myofibrillar protcins, Fas and Fas ligand, ligands theraof or binding pariners
thereof or nuclejc acid molecules encoding same or their fragments or ligands or binding
pariners and contacting said biolegical sample with a second set of members wheremn ong

or more of said second set of members are binding pariners,

3, A method according to Claim 1 or 2 wherein the binding partners of the

members of the biological sample are immumointoractive molecules.

4. A method avcording to Claim 3 wherein the immuneinteractive molcoulas
are antibodies.
5 A methed according to any onc of Clairos 1 to 4 wherein the second set of

members are immohifized to a salid support.

6. A method according to Claim 5 wherein binding of members to binding
pariners is detected by a labeled antibady to the member in the biological sample.

i A method aceording to Claim 6 wherein the binding of 2 binding member to
a binding partner is detected by:-

® biotinylajion of all plasmz proteins, which are then bound to an
antibody microarray and then to a streptavidin-AP/HRP conjugate;

(iiy  fluorescent Isbeling of all plasma proteins;

(iify  fluorescently-labeled antibodics speeific for a different epitope; and

{iv)  concenirations of plasma markers detenmined using dilutions of
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immobilized antibodics.

8. A method according fo any one of Claims 1 to 7 wherein the condition or
event iz a vascular disease including eardiovascular, stroke, pulmonary, removascular,

serebrovascular, thrombotic or generalized arteriz] or venous condition or event.

9. An array of binding partners for members in a biclogical sample from a
subject said members being present, absent, elevated or otherwise activated in a subjeet
following a condition or event associgted with the systamic vasculature wherein the
binding partners are dafined by (x,y) coordinates such that the amay conmprises 1 binding
partners at coordinates {0,Y), (¥z, ¥2) -... (Xp.¥n) and wherein the pattern of interaction

between the members and the hinding pariners is indicative of suid condition or event.

10. An aray according to Claim @ wherein members of the biological sample
are selected from two or maxe of myoglobin, myoesin lighi chain {MLC), myosin heavy
chain (MFIC]), total creatine kinase {CK) including CK-MB, lactate dehydrogenase (LDH-
H4), aspartatc aminotransforase (AST), cardinc troponin [ and T (¢Tn-f and ¢Tp-T,
regpectively) and ¢Tn-7 and ¢Tn-7 RMA, fatty acid binding protein (FAB protein) including
FABPI aud human heart-typs, glycegen phosphorylass-BB isoenzyme, ¢-atrial natriuretic
peptide (ANP), cytoplasmic FABP, brain natriuretic peptide (BNP), adrenomeduflin
(ADM), low density lipopmteln {LDL), very low density lipoprotein (VLDL), high density
lipoproicin (HDL) and intermediate density lipoprotein (IDL), C reaclive protemn (CRP),
sernm amyloid A, P-sclectin, prostaglandins, platelet-activating factor (FAF), histamine,
tumor necrosis factor o (TNFe), soluble TNF receptor 2 (sTNFRZ), fibrin, fibrinogen,
fibronolytic peptides, modified haemoglobin (HbAle), fertitin, soluble intercsllulur
adhesion molecule (FCAM) including soluble intercellular adhesion molecule-7 (LCAML),
heat shock proteins, apoB, apoA, apoE, homocysteing or parts thereof, Streptococcus sp.,
- Porphyromonas gingivalis, IHelicobacrer pylovi avd  Chlumydic pneuwmoniae  or
immunological relatives thereof, necrosis and platelet markers, leptin, vasopepiidase
inhibitor of cardiac endogenors kimins, heparin, metalloproteinase-9, metalloproteinase-1
including its tissue inhibitor, angiotensin-converting enzyme, CD95/Apol/Fas, hepatocyic
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growth factor, soluble vaseular cell adbesion molecule-l (VCAMI), plasma brain
natriureiic peptide, angiotensin T type rccepior, endothelial consiimutive nifric oxide
synthase, glycoprofein Ia genetic polymorphisms, factor VIIa, thrombin, endothelin-1,
cardiac myofibrillar proteine, Fas and TFas ligand, ligands thereof or binding partners
thereof or nucleic acid molecules encoding same or their fragments or ligands or binding
parners.

3% An array according to Claim 9 or 10 wherein the binding pariners of the

members in the biological sample are immunointeractive molecules.

12, AT ammay according to Claim 11 wherein the immunointeractive molecules

are antibodies.

13. An array according to any one of Claims ¢ to 12 wherein the second set of

members are immobilized to a solid support.

14, An array according to any one of Claims 9 to 13 wherein the condition er
event is a vascular disease including, stroke, pulmonary, renavascular, cerebrovascular,

thrombatic or generalized arterial or venous condition or event.

15, A method for estimnating the size of an infarct or related condition in a

subjest whereln the size of the infaret (Is) is determined by the formula:-

£ﬁQMwawa
EdxKr

5=

wherein Is is infrct size
F(t)dt is the rate of release of a member in a biclogical sample, said member

being present, absent, elevated or ofherwise activated im a subject

JP 2004-531687 A 2004.10.14
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following a cardicvascular condition or event leading to the infarct
[f(f) is alge known as the member appoarance function];
Buw is the body weight of the subject;
Kw {s the proportion of the body weight into which the member is released;
Ed is the rate of removal of the member from evaluation; and
Kr is the total amount of member released divided by the amount of the

mermber released from the infarcted tigsue;

said method comprising contacting a biological sample from swid subject wherein spid
sample compriges members present, absent, elevated or otherwise activated in 2 subject
following a cardicvascular condition or event or & condition or event othersyise associated
with a cardiovascular gberraiion with one or more binding partners of said members
wherein the binding pariners arg imrmobilized 1o a solid support and wherein the patiern of
interaction between the members and binding partners is indicative of the size of the

infarct or otherwise provides data input for assessment of the size of the infarct,

16. A method of assessing the parameters associated with a condition or event
associated with the systemio vascularization, said mefhod comprising screening for the
presence of two or more mRINA muolecules in a biological sample which mRMA molecules
are iranslzfable to members which arc present, sbsent, cleveted or otherwise activated
following a cardiovascular condition or eveul or 4 condition or event otherwisc associgted
with 2 cardiovascular aberration smd sereening comprising contacting the biological
sample with an array of oligonucleotides capable of hybwridizing or otherwise eapturing
said ToBMNA molecule and defecting said hybridization or captive and wherein presence or
absence of sald mRNA molecule is tndicative of a ssid condition or event or a tisk of

development of same.

17, A methed according to Claim 16 wherein the mPMA molecules are first

subjected to reverse iranscription to read cDNA.

18. A method according to Claim 15 or 16 wherein the condition or event is a

JP 2004-531687 A 2004.10.14
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vascular dissase  eluding  cardiovascular, stroke, pubmonary, renovascufar,

cerebrovascular, thrombotic or generalized arterial or venous sondition or event

9. A, data processing means for assessing a condition or event of the systemic

vageulature, said data processing means exceuting the steps ofi-

() detecting a reporfer molecule as an indicator or interaction or
absence of interaction with an immobilized member or a biochip

JUTRY:

) analyzing the data obiained in (1) to identify members present In a
biological sumple;

(3) optionally quantitating the amourst of members from (2); and

4 analyzing the data to attribute a likelihood or rigk of a condition er

event.

20. A methed of treatment, said method comprising assessing the parameters
essocizted with a condition or event associated with the systemic vasculature or assessing a
sk of a copdition or evenl aceurring, said method comprising contacting a biological
sample from a subject to be testod wherein said biological sumple comprises one or more
members which are prescot, ahsent, etevated or atherwise activated in a subject following
said condition or event or a condition or event otherwise assoclated with a sberration
wherein said merbers are selected from fwo or more of mycglobin, myosin light chain
(MLC), myosin heavy chain {MHC), total creatine kinase (CK} including CK-MB, lactate
dehydrogenase (LDH-H4), aspartate aminotransferase (AST), cardiac fropovin I and T
{¢Tn-f and cTn-T, respectively) and cTn-f end ¢Tn-f RNA, faity acid binding protcin (FAB
protein) mcleding FABP1 and hurnan heari-type, glycogen phosphorylase-BB isoenzyme,
oatial natrivretic peptide (ANP), cyteplasiic FABP, brain natriuretic peptids (BNF),
adrenomedullin {ADM), low density lipoprofein (LDL), very low density lipaprotein

JP 2004-531687 A 2004.10.14
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(VLDL), high density lipeprotein (HDL) and intermediate density lipoprotein (IDL), C
reactive protem (CRP), serom amyloid A, P-selectin, prostaglandins, platelet-activating
factor (PAF), histamine, fumor necrosis fastor of (TINFw), soluble TNF receptor 2
(sTNFR2), fibrin, fbrincgen, fibromolytic peptides, modified haemoglebin (HbAlc),
fermitin, soluble intercellular adhesion molecule (ICAM) including soluble intercellular
adhesion molecule-1 (ICAMI), heat shock proteins, apoB, apod, apoE, homocysteine or
parts thereaf, Strepfococeus sp., Porphyromones gingivalis, Helicobacter pviori and
Chlanydia pneumoniae or immunclogical relatives thereof, necrosis and platelet markers,
leptin, vasopeptidase inhibitor of cardiac endogencus kinins, heparm, meialloproteinase-9,
metalloprofcinase-1 including its tissuc inhibitor, angiotensin-converting enzyme,
CD9s/Apol/Fas, hepatocyte prowth factor, soluble vasculer cell adhesion molecule-1
(VCAML), plasma brain natriurstic poptide, angiotcnsin I type recepfor, endothelial
constitutive pitric oxide synthase, glycoprotein Hla genelic polymmorphisms, factor Va,
thrombin, endothelin-1, cardiac myofibrillar proteins, Fas and Fas ligand, ligands thereof
or binding partners thereof or nucleic acid molecules enceding same or their fragmants or
ligands or binding partmers and contacting said biological samople with one or more
antibodies or immuanlogical equivalonts thereof capable of binding to said one or more
members in the biological sample and wherein the patiem of interaciion between said
members and antibodies including the abhsence of interaction is indicative of said condition

or event and then effecting a suitable treatment regimen.

21, A method according to Claim 20 wherein the coudition or event ig a
vaseular  disease including cardicvascular, stroke, pubmonary, renovascular,

cerebrovascular, thiombotic or generalized arierizl or venous condition or event.

22 A computer program product for assessing the lkelihood of or risk of
development of 2 condition or cvent associated with (he systemic vasculature, said product

comprising:-

(1) cade that recetves an input value for one or more of features wherein

said features are selected from:-

JP 2004-531687 A 2004.10.14
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abseace o pregence of myoglobin;

abseoce or presence of myosin light chain (MLC);

absence ot presenee of royesin heavy chain (MHEC);

ahsence or presence of total creatine kinase (CK) including
CK-MB;

absence or presence of lactate dehydrogenass (LDH-H4);
absence oI presence of aspartate aminotransferase (AST};
absence or presepce of cardiac troponin I and T {(cTn-7 and
¢Tn-T, respectively) and cTn~f and cTn-T RNA;

absence or presence of fatty acid binding protein (FAB
protein) inctuding FABP1 and human heart-type;

absence or presence of glycogen phosphorylase-BB
isoenzyme;

absence or presence of a-atrial natriuretic peptide (ANP);
cytoplasmic FABP;

absence or presence of brain natriurelic peptide (BNP);
absence or presence of adrenomed ellin (ADM);

absence or presence of low density lipoprotein (LDL), very
low density lipoprotein (VLDL), high density lipoprotein
(HDL) and intermediate density lipoprotein (TDL);

absence or presence of C reactive protein (CRFP);

absence or presence of serum amyloid A;

zhsence ar presence of P-selecting

absence ot prescnce of prostaglamdine;

absence or presence of platelet-activating factor (PAF);
absence of presence of histamine;

absence or presence of tunor necrosis factor o (TNFo);
absence or presence of soluhle TNF recaptor 2 (STMFR2);
absence of presence of Shring

absence or presence of fibrimogen;

JP 2004-531687 A 2004.10.14
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absenee or presence of fibronolytic peptides;

abzence or presence of medified haemoglobin {(HbA lc);
absence or presence of ferriting

absence or presence of soluble interceliular adhesion
molecule ICAM) including soluble intercellular adhesion
molecule-1 {TCAMILY;

abgence or prescnce of hest shock proteins;

ubsence or presence of apoR, apoA, apoE;

absence or presence of homocysteine or parts thereof;
absence or presence of Streptococcus sp., Porphyromonas
gingivaliy, Helicobacter gylori or Chlamydia prewmoniae or
immunclogical relatives thereof;

absence or presence of necrosis and platelet markers;

absence or presence of leptin;

ahsence or presence of vasopepiidasc inhibitor of cardiac
cndogencus kinins;

abscnee or presence of heparin;

gbsence or presence of metalloproieinase-9;

absence or presence of metalloproteinase-1 inchuding its
tissue inhibitor;

absence or presence of angiotenain-converting enzyme;
absence or presence of CD¥95/Apal/Fas;

ahsence or presence of hepatoeyte prowth factor;

absence or presence of ssluble vascular cell adbesion
molecule-1 (VCAMI;

absence or presence of plasma brain natriuretic peptide;
zhsence or presence of angiotensm I {ype receptar;

absence or presence of endothelial constrtutive pittic oxide
synthase;

ahsence or presence of glycoprofein 1da  genetic
palymorphisms;

JP 2004-531687 A 2004.10.14
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(ow)  aheence or presenec of facior Va;

(vv) absence or presence of thrombin;

(ww) absense or presence of endothelin-1;

(xy) absence or presence of cardiac myofibrillar proteins;

(vy) absence or presence of Fas and Fas ligand; and

(zz) absence or presence of Ligands thereof or binding partners
thereof or nucleic acid melecules encoding same or their
fragments or ligands or binding partuers; and

(23 acomputer readable medium that siores the code.
23. A computer systemn for assessing the likelihood of & stbject having 2

condition or event associated with the systemic vascularization wherein said computer

system comprises:-

(n

a machinc-readable data sforage medivm comprising a daiz storage

material encoded with machine-readable data, whercin  said

machine-readable dafa comprise vales for ope or mere features,

wherein sid feafures are selected from:-

(@)
(®)
©
(d)

(e)
(3]
(g)

(]

absence or presence of myoglobing

absence or preseace of myosin light chain (MLC);

absence or presence of myosin heavy chain (MHC);

absence or preschee of total creatine kinese {CK) including
CEK-MB;

absence or presence of lactate dehydrogenage (LDH-L4);
ahsence or presence of aspartate aminotransferase (AST);
absence or presence of cardiac troponde [ and T (¢Tn-/ and
cTn-T, respectively) and cTn-T and eTn-f BNA;

sheence or presence of fatty acid binding protein (FAB
protein) meluding FABP and human heart-typs;

JP 2004-531687 A 2004.10.14
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absence  or presence  of pglycogen phosphorylase-BB
isoenzyme;

absence or presence of a-airial natruretic peptide {ANP);
cytoplasmic FARP;

absence of presence of brain natriurstic peptide (BNFP);
ghsence or prasence of adrenomedullin (ADM);

ahsence or presence of low density lipoprotein (LDL), very
low density lipoprotein (VLDL), high density Lipoprotein
(HDL) and iniermediate density lipoprotein (TDL);

absenee or presence of C reactive protein (CRP);

absence or presence of serum amyloid A;

absence or presence of P-selectin;

absence or presence of prostaglandins;

ahsence or presence of platelet-activating factor (PAF);
absence or presence of histaming;

absence or presence of tumor necresis factor o (THFer);
abscnce or presence of soluble TNF receptor 2 (5TNFR2);
absence or preseace of fibein;

absence or presence of fibrinogen;

ahsence or presonce of fibronolytic peptides;

abseuce or presence of madified haemoglobin (HbAlc),
absence ar prescace of faitinyg

absence or presence of soluble intercellular  adhesion
molecule (ICAM) including soluble intersellular adhesion
rooleculc-1 {(ICAML1),

absence or presence of hear shock proteins;

gbsence or presence of apoB, apo, apoE;

absence or presence of homoeysteine or parts thereot;
absenge or presence of Streptococcus sp., Porphyromonas
gingivalis, Helicobacter pylori or Chlamydia pnewmonice or

inmmunological relatives thereod;
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(gg) absence or presence of necrosis and platelet markors;

(hh)  absence or presence of lepting

(i)  abscnce or prosence of vasopeptidase mhibifer of canliac
endogenous kdnins;

@) absence or presence of heparing

(kk)  absence or prescnce of tuetalloproteinase-9;

() absence or presence of metalloprotzinase-1 including its
tissuc inhibitor;

(mm) abaence or presence of angiotensin-converting enzyme;

{om)  absence or presenss of CD9S/Apol/Fas;

{oa) absence or presence of hepetocyte growth factor;

{pp) absence or presence of soluble vascular cell adhesion
molzeule-1 (VEAMI),

{qq) abscnce or presence of plasma brain natriuretic peptide;

() absence or presence of angiotensin I type receptor;

(s8)  absence or presence of endothelial constitutive nitric oxide
synthase;

() absenec or presence of glycoprotein [la  genetic
polymorphisms;

(uu)  ahsence or presence of factor Viia;

(vv) absence or preseace of thrombin;

(ww) absence or presence of endothelin-1;

(xx) absence or presence of eardiac oyofibrillar proteins;

(yy) absence or presence of Fas and Fus Jigand; and

(zz) absence or presence of ligands thersof or binding partners
thereof or mucleic acid moleculss encoding same or their

fragments or ligands ot binding partners;

{2} a working memory for storing instructions for processing said
roachine-readable data;
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a central-processing unit coupled fo said working memory and to
said machine-readabls data storage medium, for procossing said
machine readahle data to provide a sum of said values
corresponding to a predictive value for said candidate sequences;

and

un output hardware coupled to said central proccssing unit for

regeiving said predictive value.
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Eaternatioual applicarion Na.
PCT/AUD1/01 141

It CL T GRIN 33/53, 33468, 33/569

E. FICLDS SEARCIIEL

According to International Patent Classilication (TI'C) or 1v bull: mafivnal elassilioution znd IPC

IPC: GO 33453, 33/6R, 33/569

Mirimurt documentation sexrched (classilication system followed by classification symbals)

Diwenrnentaion searciied olfwer (Lan wininmm dozumenjation to dig extent that such docurneats ars inclided in the Jelds scarched

bicdline, WEAT; Japis; CAPlus

Electronic date base vueeulted durng the internanional search (care of data base and, whers praclicable, search tenme used)

. DOCUMENTS CONSWERED TO BE RELEVANT
Catepogy® | Citation of doenooent, with indication, whess apprepriaie, of the relevant passapes Relevant to claim Ne.

WO 96/32648 A1 (SPECTRAL DIAGNOSTICS INC.) 17 Octaber 1946

X Whole document. 1-6,20-23
WQ $738311 AL (TURIN PATENTTITOIMISTC O} 16 October 1997

X Whole document. 1-6, 20-23
WO 00/54046 AZ (The Government of the USA) 14 Scptember 2000

PX Wheole dacument. 1-14, 1623

Furiher documents are listed in the continuation of Box C See patent family aomex

# sperial categories of cited documents: e

A" dhacyment dzfining the gencral stote of the art swhich is
net considered 10 be of patticular relevance

Peg' earlier application nr pareat but published on or gl X
the inremations: tiliog date
b dogurcent which nyay fhrow doubts on prionity claimiz)

ot which i3 eited 10 eatsblish the puhlicanion date of
anmher eitation or ofher special rsason (85 specified)

Lo doeunrent referming io an oral disclosure, use, exhibitios:
o other incans

e document puslished prior to the Sntomationsl Ming date "&"

Tater docutment published after the international Bling dute or
pricsity date and not in cunflist with the spplisation buk eited to
undersiand the principle or theory underlying the invention
document of parficalar relovanos; the ehmed inventian cannot
be considers! newel or canne: be considersd to invelve an
inventive step when the doxment is taken alons

document uf particu.ar relevance; the clzimed ftvention cannat
be considerad to involve an inventive step when the document is
cam™ined with ote or more ether smch dacuments, such
cormiinstion being obviows W u s skilled n the o
dovoment member of the same patent fuvity

ot later than the prievity date claimed
! Diate of the satuel eomyletion of ihe intemalinnal search

13 November 2001

Date ot mailing of the jnlcnéaf nat search l:ﬁ(l

NEV 0t

Tz and mailing address of e ISAZAL

AUSTRALIAN PATENT QUFICE

IO BOX 200, WODEN ACT 2606, AUSTRALIA
Bemail address: pot@dipaostralis gov.au

Vacsimile Mo, {02) G285 3929

Authorizved efficer

L BODEGRAVEN
Telopbone o : (02) 6283 2251

Yot PULTISAZ (second sheer) {Tuly 1998}
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INTERNATIONAL SEARCH REFORT Tntarnational applicatan Na.

PCT/AT01/01141

Cntegary®

C (Contimuatin). DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of dacument, with indication, where appropriate. of the relevunt passages.

Belevant to
olaim Mo,

WO 9221975 Al (PHARMACIA BIOSENSOR AT) 10 December 1992
‘Whole docurncnl.

T8 5,874,219 A (AFFYMETRIX INC.) 23 February 199%
Whole decument, in particulsr elains.

GB 2 324 866 A (RANDOX LABORATORIES LTD.) 4 Novemher 1992
Whole document, ia particular claims 16-20 and page [0 lines 33-34.

WO 95/40424 Al (INVITROGEN) 12 Augus: 1959
Ir: particutar, pages 30-31; clafme 28-30; claim 37

WO /49412 Al (CARBOZYME NT LTD.} 24 Augusl 2000
Wholg document, in particular page 44 liges 9-12.

WO H(39550 Al {UNIVERSITY OF 8YDNEY) & July 2000
Whole document.

Joos, T. Q. et al. July (2000) Electrophoresis, Yol. 21, pp 2641-2650
'A miteroatray enzyme-linked immunosorbent assay for autvimmune diagrostcs'
Whule docurncat,

Mendera, 1..G. et al. (1999) BioTechniques, Vol. 27, pp 778-78%
Tigh-throughput mictoarray-hased enzyme-linked immutosorbent assay (ELISA).
Whole decnment.

Blekani, M. and Zanmotto, M. {(1999) Clinical Chemistry and Laboratory Mcedicine,
Vaol. 37, pp 1113-1117

‘Cardiac Markers: Centralized ot Decentralized Testing?'

Wihwnle document.

Hudson, M.T'. et al. {1999) Clinica Chimica Adta, Yol. 284, pp 223-237.
‘Cardiac markers: poin: of carc testing
Whale document.

Apple, F. 8. ot al. (1999) Clinical Chemistry, Vol. 45, pp 199-205

"Bimultaneous rapid measurement of whole blood myoglobin, creatine kinase MB, and
cardiac troponin I by the triage cardiac penel for detection of myocardial infarction’.
Remrievad on 11 Qctober 2001 from -
ttp/iwsew.clinchem.org/cgiicontentTull 45/2/199]

Whole document.

Ekins, R.P. (1298) Clinical Chemistry, Vol. 44, pp 2015-2030

'Ligand ssssys: from electvophoresis to mimiaturized microarays'. [Retrieved en 13
Movember 2001 from https/Asrwnwv.elinchem orgiegi/content/full/44/9/20 15]

Whete docuiment, in particular pages 12-20.

1-6, 914, 20-
2

1-14, 16-23

Co1-14, 16-23

1-14, 16-23

1-14, 1623

1-14, 19-23

1-14, 16-23

1-6,9-14, 16,
20-23

1-8, 20-23

1-6,20-23

1-6, 20-23

1-7,9-14,
1523

Porm PCTASAII0 (consinmmlinn af Fas [ Quly 1995)

JP 2004-531687 A 2004.10.14
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€ (Contiguation) DOCURENTS CONSINERED TO BE RELEVANT
Cawegory® Citation of doeument, with indication, where apprepriate, of the ralavant passages Reslevanrto
clamm No,
US 5,690,103 A (Groth, T.L. apd Ellenius 1) 25 Wovember 1997
A Whole document. 15
Sobel, B. F. etal. (1976) The Amerfcan Journal of Cardiology, Yol 37, pp 474-435
"Estismation of infarct size Fom serun MB creatine phosphokinase activity: applications
and limitations'.
A See Lhe appendix in particular. 13

Farm PCTAS A0 (zantinaation of Box G (20 {Tuly 1558)
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INTERNATIONAL SEARCH REPORT ! Intemarionsl application Mo.
FPOTIAUOLH 141
EBox1 Dbservativns where certain eaims were found unsearchable (Continvation of ftem 2 of flrst sheet)

“This Interuutivnal seereh repoui hos not ey established Iu tegpect of camaja clains under Article 17(2)(a) for the following
reasons:

1 Claius s :

becanse they relato to subject matier oot required te be seached by thiv Awthonty, camely:

2. X | Claims Has: 1, 20-23
hecause they relate to parts of the ivternational application fhat do not comply with the preserihed requirsments 1o
el an extan: that no meaningful international search can be carried out, specifically:
No meaningdul search was possible for the ahave claims heczose they caver such a vasé and
alttost unlimited Field such that it was impassible to comprehensively cever the entire feld,
Enr details see Extre Puge,

3. Claiins ¥os ¢

because they ace dependent claitns and are nat drfted in accardanse with the second and third seutences of Ruls
6.4¢x)

Eox 11 Dbservatinos where noity of inveation ix lacldng (Canticuatinn of item 3 of first sheet)

Thix Inturoational Searching Auwthority found madriple inventiony in this intemational application, as folluws:

1 As all required additional search [wes wers tircely paid by the applicant, this international ssarch report covess all
searchable clabms

2 g a1l seaschable claims condd e scarched without eftout justitying an additional fee, this Anthority did not invite
payrvent of any additional fea.
3. As cnily same af the required additional search foes were Hmely paid by the applicant, this international search

report covers only thoze claims Ry which fucs were paid, speciBcally claims Nox.:

4 Mo required additional search fees were timely patd by the applicant. Cansequent]y, thiz internationat search
eport is wshicted to the invention frst mentioned in fhe claims; it is covered by claims Noy.:
Renrerk on Proest D The wdditionel sacch fees were acconpatied by the applicaai’s pratest.

D Ho protest sceompanied the payment of additional search fiess.

Form FCT/ISA/210 (continuarion of Drst sheet{1)) (July 1998]
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Supplesenta) Box,

{T b wsed when tie spocg in sny of Buxes Th VIT is oot

Contingation of Box No: 1

A searclu stratepy was established which included "an array® {for example, mictoartay/hiochip/gene chip) of binding
pertners whioh could be used to sinultamesusly measure multiple® binding partners (+.g. warkers) in 4 biological
samp ¢ with an cmphasis on the assessment of parameters which are indicative of 4 condition ar event assoviated with
the cardiovascular system (including "cardiac markers").

*A melormed embudinet of the sinwltuscous measurement of 1 or more markers was indicated by the Applivant,

Claim ) relates 16 the measurenzent af any one or more "members” in a hivlogical sarmple wherem the presence,
abacnee, clevation or otherwise activated or up ar down tesulaied of that merrber is assessed using a complementary
binding parh:er and any zesulting "pattern of interuction™ is indicative of a condition or event associated with the
systemit vasculature. Such measurement of mackers is well known and commonly used in the assessment of conditions
or events associated with the systenic vascnlature, As such clait ] has not been seurched.

Claims 22 and 23 invelve "e vomputer prugram product” and "a computer system” respectively. These claims appear
merely to refer to the enfry of data (which may be & single or multiple feature} which is then processed using
wonveotional conputer devices. The measiwernent of warkers of an event or condition of the systemic vasenlature: js
well knawn and the analysis of such data using » computer system i3 considered abvieus and therefore lacking in
mnventiveness, As such these claims have not been searched.

Tt i te be noted that wherever eitations were desermized o hove somme televance 1o the sbove claims this has been
nated. Howswver it iz to be understoad that claims 1, 22 and 23 were ot searched due to the vast scope enconrpassed by
these claims,

Farm FOTARA2Z0 (extra sheetiuly 1998)
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Inrernational application No,
PCT/AU01/01141

Thiz Annex lists the fmown "A” publication level patent family thembers relatiog ta the patent dosuments cited in the
ahove-mentoned internationnl search rzport. The Australian Patent Office is in no way liable for these particulars

which are merely given for the purpese of infornwtion.

¥orm PCTASA/210 (citation Sty angs} (uly 1998)

Paient Diecuraenr Cired in Patent Fanily Member
Search Repart

Us  55M219

Us  s6a0103 Al 3366897 Re 523014 WO 9748527

GB 2324866 AU 713388 BR 9800635 CA 2235183
CN 1215167 Ep 874242 HR 980215
I 9800920 Ip 19219011 KRG 981766
NZ 330227

WO o 200039380 AL 300022703 Ep 1151300

WO 200049412 AL 200025705 EP 1133298

WO 09/40434 ALl 15838/99 Er 1060395

wWC 9221973 AL 656202 CA 210705 FF  38E891
e 6505204 SE 9101733

WO 200053046 ALl 200041705

WE 9738311 E¥ 892927 JF 2%0509486.

WD U6/32648 Al 51179/%6 CA 2215018 TP 826151
uUs 5744358 NO 97482 Us 5604163
us 5747274 08 5710008 AU 45539493
€A 2167214 EP 710252 WO 9502612
Za 9404547

L END QOF ANNEX
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