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The present invention relates generally to a diagnostic device including a
prognost iwoazsHayl for paranmeters which are indicative of pCTAandi/eliien or
event associated with the systemc vasculature. Mre particularly, the
present invention provides an assay to detect paraneters associated with a
vascul ar di sease includi ng cardi ovascul ar, stroke, pul nonary,

renovascul ar, cerebrovascul ar, thronbotic or generalized arterial or venous
condition or 10 event including acute chhhary syndronme such as but not
limted to acute myocardial infarction, heart failure, atherononma or a
thronbotic condition. The identification of these paranmeters or nore
particularly a pattern of paranetBIAGRQSTKSASEAYII agnosis of a condition
or event or the determnation of the risk of devel opnment of a condition or
event associated to the system c vasculature. Still nore particularly, the
present i NARYIPOF PHIOINWERTEON t0 a di agnostic device conprising a set of
menbers wherein one or nore of said nenbers has or have specific or
generic binding partners in a biological sanple froman aninmal including a

human subj ect wherein the tern o i ndin f the menbers to the. binding
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15 directed to a diagnostic device comprising a set of members wherein one or more of said

members has or have specific or generic binding partners in a biological sample from an
animal including a human subject wherein the pattern of binding of the members to the
binding partners is indicative, predictive or otherwise associated with a likelihood of a
condition or event within the systemic vasculature. The absence of detection of specific or
20 generic binding partners is also of indicative or predictive value. This is partipularly
important in cases where patients are unable to communicate advice to a physician on their
own condition, such as during surgery or for patients in a coma. It is also useful in
determining the risk of vascular disease including cardiovascular, stroke, pulmonary,
renovascular, cerebrovascular, thrombotic or generalized arterial or venous conditions or
25 events in a healthy subject or a subject entering into an exposure to risk such as surgery or
chemotherapy. The present invention is useful inter alia for the identification and/or
quantitation of biochemical markers of conditions or events in the systemic vasculature
such as heart disease, heart disorders, infections of the heart, stroke and thrombosis as well
as the determination of a risk of development of hese conditions including the absence of
30 disorders or absence of risk of the development of a disorder. The assessment of such

conditions may be made in a clinical setting, as part of triage, as part of a routine testing



30 disorders or absence of risk of the devel opnent of a disorder. The
assessnent of such conditions nay be made in a clinical setting, as part
of triagayoaz2yart of a routine testing WO 02/23191 PCT/ AROI/ADALVEL41 - 2
protocol and/or as a |aboratory procedure. BACKGROUND OF THE | NVENTI ON 5
Bi bl i ographic details of the publications referred to by author in this
specification are collected at the end of the description. Reference to
any prior art in this specification is noj, and should not be taken as, an
acknow edgnent or any form of suggestion That this prior art forns part of
the common 10 general know edge in Australia or any other country.

Car di ovascul ar di sease such as coronary arterial disease and acute
nmyocar di al Hrefogelandisss alakoratorysoeedliipl es of conditions or. events
associated with the system c vascul ature. Cardiovascul ar di sease itself
affects over 70 mllion people in the Western World. AM is 15 the | argest
contri but orBACKGROUNBOK THE INVENFION f ecting approximately 1.5 mllion
patients per year. Patients with AM fall into one of two categories. A
first category conprises approxi mately 20-30% of patients and is
charactegi i " ispf .
patients a?%g%l!?%rq%hé?\t em&ncgim%%?u%glbﬁﬁﬁs rg%ﬁ?(rl]fg ?%t%&gglea?g ; édlhﬁd@ltoﬂcegéof
pain. A secnoﬁdcte@hiﬁbemydcbﬁhpdempﬂbﬁte remaining two thirds of patients and
represents those patients who present to physicians with severe chest pain.
The di agnosis of either category of AM requires a series of induced tests
requiring peftlh®d & PP AR @ﬁs"%cﬁﬁ:ﬁﬁ@n aby SR8 dheulCh&r hE RkeROkeRh | al
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| evels. 30 Silent ischema and infarction are also inportant clinical
probl ens. Breathl essness can be due to an infarction and there is a need
to rapidl y Gadiesascolr disgaseduiaige cononnryt ttesiabdiseass an\@cwe /mryogndial infarctions

PCT/ AUOL/ OJ(MI]‘I) are examples of conditions or events associated with the systemic vasculature.
Cardiovascular disease itself affects over 70 million people in the Western World. AMI is
15 the largest contributor to cardiovascular disease affecting approximately 1.5 million

patients per year. Patients with AMI fall into one of two categories.

A first category comprises approximately 20-30% of patients and is characterized by
“silent” infarctions. Such infarctions are “silent” as patients are frequently unaware of the
20 infarction due to an absence of pain. A second category comprises the remaining two thirds

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

The diagnosis of either category of AMI requires a series of induced tests requiring
multiple independent blood-based analyses to determine potential myocardial tissue
25 damage. Typical AMI is associated with severe and prolonged chest pain, otherwise
referred to as angina. Current diagnosis involves changes in electrocardiograms (ECG)
usually including elevated S-T segments where there are Q or QS waves and changes in

serum enzyme levels.

30 Silent ischemia and infarction are also important clinical problems. Breathlessness can be

due to an infarction and there is a need to rapidly assess cardiac damage when this occurs.



-3 However, detection of silent infarctions can be problematic. It may be

i nduced by exercise where ECG perfornmance is nonitored by continuous ECG
nmoni t ori mgo 0231924 hours. Depression (>1 nm of the ST segmanbrefi4san ECG

i s diagnostic but about one third of AM patients have apparently nornal
ECGs. Alternatively, angiographic screening can be 5 perfornmed. The
detection of small infarcts (which commonly contribute to the pool of
silent infarcts) is limted by the conpaée}ti vely poor sensitivity of sone
bi ochenical markers. There is an increased incidence of nortality
associated with small infarcts. Determnation of the MB isoform of
creatine kinase (CK-MB) is a particularly useful = nmarker of silent infarcts
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arteriqgl es, venuoles, the heart and other organs. A range of conditions
such as“renal failure, thronbosis, organ transplant rejection, infection
and  vasculrgg b4k ONART daHBRRMSpRAIGASE B Qide cRAMMINEerd0Bd A& T8RSt t h
the system c vasculature. 30 There is a need to devel op an assay which

si mul t aneowss givee tetheicneecpirthat Apllis pa iaftasraatery response by the heart to an infection

that may be evident elsewhere such as a periodontal infection (Herzberg & Meyer, 1998),

but which can manifest itself in the heart.
15
Atherosclerosis and vascular endothelial injury can be the result of an immunological
response by the patient to proteins produced by microbiological infections. Heat shock
proteins (HSPs) from microorganisms such as Escherichia coli and Chlamydia are highly
conserved and result in immunological cross-reactions with related human proteins
20 expressed by cells in the cardiovascular system such as endothelial cells (Mayr et al,
1999).

As stated above, cardiovascular conditions are one example of conditions and events
involving the systemic vasculature. The systemic vasculature comprises inter alia
25 capillaries, veins, arteries, arterioles, venuoles, the heart and other organs. A range of
conditions such as renal failure, thrombosis, organ transplant rejection, infection and
vascularization of tumorous and cancerous growths are associated with the systemic

vasculature.

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

required to assess a condition or event of the systemic vasculature. The term “multiple” in



required to assess a condition or event of the system c vascul ature. The
term"multiple” in WO 02/ 23191 PCT/ AU01/01141 -4 this context neans two or
nore. Thaveozsamt i nventors have devel oped an assay usef ubPCT/aUOdetier m ni ng
the risk of a condition or event arising, the presence of a previous event
or condition as well as post-operative prognoses and future events in a
subject including a human. WO 02/23191 PCT/ AUOL/ 01141 -5- SUWMMARY OF THE
| NVENTI ON Thr oughout this specification, unless the context requires

ot herwi se, the word "conprise", or var &ti ons such as "conprises" or
"conprising”, will be understood to inply the 5 inclusion of a stated

el ement or integer or group of elenents or integers but not the exclusion
of any ot hthis edréeremeans twotos gmore.cFhagpresent fveplosthavesdeyeloped egessay uFelgl in
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where such di agnoses or prognoses are useful is in assessing healthy and
unheal t hy bwhaml s i ncl udi ng human subj ects, di agnosing particul ar
conditions or events such as a vascul ar di sease including cardiovascul ar,
stroke, pul nonary, renovascul ar, cerebrovascul ar, thronbotic or
generalized arterial or venous condition or event or renal or heart
failure and in determning the risk of devel opnment of 15 such a condition
or event in, for exanple, healthy subjects or subjects to be exposed to
certain risks such as inter alia surgery, a course of therapy or

vacci nation. Accordingly, one aspect of the present invention contenpl ates
a nmethod of assessing the paraneters associated with a condition or event
of the system c vascul ature or assessing a 20 risk of a condition or event
occurring, said nmethod conprising obtaining a biological sanple froma
subject to be tested wherein said biological sanple conprises one or nore
menbers which are present, absent, elevated or otherw se activated or up or
down reqgulated in a subject prior to, during or follow ng said condition
or event and contacting



sai d biological sanple with a second set of menbers wherein one or nore of
said second 25 set of nenbers are binding partners to one or nore of said
first setwob2/emanbers and wherein the pattern of interactpPoAbet/emen said
first and second sets of nmenbers including the absence of interaction is
i ndicative of said condition or event or the risk of devel opnment of sane.
30 Anot her aspect of the present invention contenplates a nethod of
assessing the paraneters associated with a condition or event associated
with the system c vascul ature, said nmethdod WO 02/ 23191 PCT/ AUOL/ 01141 -6
conprising contacting a biological sanple froma subject to be tested

wherein said biological sanple conprises one or nore nenbers which are
present, @EMMAI%Y@%{I&E&NHEE&HQ i se activated in a subject follow ng

said condition or event, said nenbers being selected fromtwo or nore of
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15 such a condition or event in, for example, healthy subjects or subjects to be exposed to

certain risks such as inter alia surgery, a course of therapy or vaccination.

Accordingly, one aspect of the present invention contemplates a method of assessing the
parameters associated with a condition or event of the systemic vasculature or assessing a
20 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 present, absent, elevated or otherwise activated or up or down
regulated in a subject prior to, during or following said condition or event and contacting
said biological sample with a second set of members wherein one or more of said second
25 set of members are binding partners to one or more of said first set 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 condition or event or the risk of

development of same.

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

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



grow h factor, soluble vascular cell adhesion nolecule-1 (VCAM), plasma
brain natriuretic peptide, angiotensin Il type receptor, endotheli al
constit utwee2/zdipri ¢ oxi de synthase, glycoprotein | Ha genP€T/au01/01141

pol ynor phi sns, f.actor Vlila, thronbin, endothelin-1, cardiac nyofibrillar
proteins, Fas and Fas ligand, |igands thereof or binding partners 25

t hereof or nucleic acid nol ecul es encoding sane or their fragnments or

| i gands or binding partners and contactjing said biological sanple with a
second set of menbers wherein one or nore of said second set of nenbers
are binding partners to one or nore of said first set of nmenbers and
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15 and int di d I DL 1

ser um anyl BT ool ), BRBEFE GSRCTRERSY o o ERERE: e s
(PAF) , hi stigfnBRitict pepidese widasficdl haeheglobia (ﬁbﬁ@%} falith| SollNE REeEhDr 2
(sTNFR2) fibrin, f|br|nogen fibronolytic peptides,

adhesion molecule (ICAM) including soluble mtercellular adhesion molecule-1 (ICAM1),

heat shock proteins, apoB, apoA, apoE, homocysteine or parts thereof, Streptococcus sp.,
Porphyromonas  gingivalis, Helicobacter pylori and Chlamydia pneumoniae or
immunological relatives thereof, necrosis and platelet markers, leptin, vasopeptidase
inhibitor of cardiac endogenous kinins, heparin, metalloproteinase-9, metalloproteinase-1
20 including its tissue inhibitor, angiotensin-converting enzyme, CD95/Apol/Fas, hepatocyte
growth factor, soluble vascular cell adhesion molecule-1 (VCAMI), plasma brain
natriuretic peptide, angiotensin II type receptor, endothelial constitutive nitric oxide
synthase, glycoprotein Illa genetic polymorphisms, factor VIIa, thrombin, endothelin-1,
cardiac myofibrillar proteins, Fas and Fas ligand, ligands thereof or binding partners
25 thereof or nucleic acid molecules encoding same or their fragments or ligands or binding
partners and contacting said biological sample with a second set of members wherein one
or more of said second set of members are binding partners to one or more of said first set
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 condition or event or a

30 condition or event.



nodi fi ed haenogl obin (HbAlc), ferritin, soluble intercellular adhesion

nol ecul e (1 CAM including soluble intercellular adhesion nol ecul e-1

(I CAM ), wear28hock proteins, apoB, 20 apoA, apoE, honocyBCEANel/@n4parts
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10 indicative of said condition or event Sti anot her aspect of the

present i nhenitiype glyosgatephesphentylrsetBibrisasazymet atrial atyrgtic gleplade (AMNPr ct
gét ;(ralma?]:g dl b %ﬁu%alsnulg el(l:r%tlc\:lwﬁ%gtlde (Btl\?lﬂ a %ﬁor(r)lfedli[lﬁr(la (Aﬁfl\%r, Hw (dlerslgityi S
11poprote1n (LDL), very low density lipoprotein (VLDL), high density lipoprotein (HDL)
15 and intermediate density lipoprotein (IDL), C reactive protein (CRP), serum amyloid A, P-
selectin, prostaglandins, platelet-activating factor (PAF), histamine, tumor necrosis factor
o (TNFa), soluble TNF receptor 2 (sSTNFR2), fibrin, fibrinogen, fibronolytic peptides,
modified haemoglobin (HbAlc), ferritin, soluble intercellular adhesion molecule (ICAM)
including soluble intercellular adhesion molecule-1 (ICAM1), heat shock proteins, apoB,
20 apoA, apoE, homocysteine or parts thereof, Streptococcus sp., Porphyromonas gingivalis,
Helicobacter pyrlori and Chlamydia pneumoniae or immunological relatives thereof,
necrosis and platelet markers, leptin, vasopeptidase inhibitor of cardiac endogenous kinins,
heparin, metalloproteinase-9, metalloproteinase-1 including its tissue inhibitor,
angiotensin-converting enzyme, CD95/Apol/Fas, hepatocyte growth factor, soluble
25  vascular cell adhesion molecule-1 (VCAM1), plasma brain natriuretic peptide, angiotensin
II type receptor, endothelial constitutive nitric oxide synthase, glycoprotein IIla genetic
polymorphisms, factor VIla, thrombin, endothelin-1, cardiac myofibrillar proteins, Fas and
Fas ligand, ligands thereof or binding partners thereof or nucleic acid molecules encoding
same or their fragments or ligands or binding partners and contacting said biological
30 sample with one or more antibodies or immunological equivalents thereof capable of

binding to said one or more members in the biological sample and wherein the pattern of



ff(t)dt x Bwx Kw Is = Ed x Kr wherein Is is infarct size 20 F(t)dt is
the rate of release of a nenber in a biological sanple, said nenber being
present, vabsreiiol el evat ed or otherw se activated in a subpetvof/@ihiow ng a
cardi ovascul ar condition or event leading to the infarct [f(t) is also
known as the nenber appearance function]; Bwis the body wei ght of the
subject; 25 Kwis the proportion of the body weight into which the nenber
is released; Ed is the rate of renoval gf the nenber from eval uation; and
Kr is the total amount of nenber rel eased divided by the anmpbunt of the
menber released fromthe infarcted tissue; 30 said nethod conprising
contacting a biological sanple fromsaid subject wherein said W 02/23]191
PCT/ AUOL/ Oinferactiondbetwpgsl eaid srqsnhess andranihadiesjnelyding the ghesnee of iuemacken &y

ot herw se acti vat I j ec f ol L ow . Gh ition or
cvent or - andisaie S SohaBi S Sbms e A R R BIFREM B BORE, 20 o
aberration with one or nore binding partners of said nenbers wherein the
bi ndi ng partners are inmmbilized to a solid support and wherein the ? ttern

of 5 inter X6t pertherctspeenot the DresAHEiRVeRHAD SPMBTIFG PhAERAR S brding, QAragrs J& of
the size o i . er W r QWi . [ £ O, t of
the si 28 omepiEs, i arbiftoety WBFle/ioR BTGP SAHOBmbBR boih i MR, on
cont enpl at elsvatedret biharwibe agiasdiing subject following £cenditieoai exteatiasspeibted with

condition Qr event assqciated wt he.system c 0. vascul ari zat,ion, said
met hod conpii %Ftﬁ@l%@s%‘élﬁ%wgﬁﬁelmgé% B%??E@eréfar‘? 1 3%%3%‘@5 mﬁ%ﬁ é‘&“(aﬂ es
in a biologjcae Mk&nﬁ?é&zﬂ @%ﬁéﬁ% 86 c&Hr8inbfe@ TR it @) ?z)t Q. {ﬁgﬂ%}eéarﬁl

whi ch are present, "abse evat €d” or ot herw se activated folTowmng a_
car di ovascwharein diongatiéronodintereetivin betwaen dhelithénbers randy that bindingr parbsrs is

associated, with a cardi ovascul ar aberration said screening conprising
cont acﬁlton r’m@tlﬁ?i%f EPA N FR t h an array of

Still another aspect of the present invention provides a method for estimating the size of an
infarct or related condition in a subject wherein the size of the infarct (Is) is determined by

the formula:-
15

j:f(t)dt x Bw x Kw
Edx Kr

Is=

wherein Is is infarct size
20 F(t)dt is the rate of release of a member in a biological sample, said member
being present, absent, elevated or otherwise activated in a subject
following a cardiovascular condition or event leading to the infarct
[f(t) is also known as the member appearance function];
Bw is the body weight of the subject;
25 Kw is 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

member released from the infarcted tissue;

30 said method comprising contacting a biological sample from said subject wherein said



15 ol i gonucl eoti des capabl e of hybridizing or otherw se capturing said nmRNA
nol ecul e and detecting said hybridization or captive and wherein presence
or absenaeoot23ai d NnRNA nol ecule is indicative of a sai dpcDAdDI/OIGM OF
event or a risk of devel opnment of sane. Even yet another aspect of the
present invention provides a nethod for estimating the risk 20 of

devel oping a condition or event of the system c vasculature in a subject
wherein the risk is a function of the pgesence or absence of one or nore
of myogl obin, myosin light chain (N&CD nyosin heavy chain (MHC), tota
creatine kinase (CK) including CK-MB, |actate dehydrogenase (LDH H4),
aspartate anlnotransferase (AST), cardiac troponin_ | and 1'Yéﬁ'Tn | and
cTn-T, respemle vempylswae@wsmr@ﬁ@at @bpent, fw%tedr at ptherine aghivatRdniy P EBRIESIN

(FAB 25 o t11% @@ ! ”&Jd%%&%la'f%gﬁ 35“3{ Vel '3r r g g'{ulirg&( BF?V%II'[ %Eiw%%%?e associated

phosphory I soenz
cytopl as m WltEABBardiUVasdillﬁainmatleﬁ Iwittpepe miembﬁl\lﬁmdmgaplmrmmﬂ whidi mefnABRs) ,

I d ty. | t LDL I ty. | t hi gh
donsity | .% e BF PUGHEL PN BRbEN & el SPPPR BoR PG ey

react i Vs Qérgdt{;gn(ﬁ%%a} i g{&@%:%kdjﬁ ﬁjnf‘e‘fé i indRlaBSE A BOWA of the

pl at el e SRV tunor necrosis factor a
(TNFa) , soimﬁirbﬁ)r'ﬁbli'erwmqmb‘ndesmatz(mﬁuﬂ:ﬂaﬁ)xsseésntmtmﬁ the &izbof thegefarctf i br onol ytic
pepti des, nodified haenogl obin (HbAl c), WO 02/23191 PCT/ AUOL/ 01141 -10
ferritin, soluble intercellular adhesion nol ecul e (1 CAM including sol uble

intercell ‘ét n stRP ARG hsPR: %T'tﬂ e{nh%ﬁen B&m ?ﬁ%@i& BEBbE 0P BsscdiBthe

apoA, apo onocyst ei ne” or ereof, Streptococcus sp
Por phyr onopasmgfersgi assddiated Hwhihc cabamnémopyloor svemdasscbnla‘@dydv@ pfheumﬁﬁﬁ':ra@ or

I mmunol. qgi cal relailves th Necrosi s an ers |
vas opeﬂ?3 dRssulatization, ghd 8?6 (H’PH’FSW(S&SW&E% ‘E‘ilhﬁ |pﬁe§en??n%r oot mote niTRTA™
met al | opr ofgidiaRe 1.2 bRl QRMBILHAREMRNA $dIsbuld drk &raﬁlbmuﬁ: foehibeRy |
angi ot ensi n-converting enzyne, ~CD95/ Apol / Fas, hepatoca grow h factor,

sol ubl e vawaclhaareanienadﬁEsnfo relevafedcont ethErWl(SQ/@AWVE)ted ] ghe &FdeIOVascular

natriuretic tide, glotens t or

Canst 1ot 1 el P ex@Rr°8 SRR ok ortBR, REEFENS axotiel M Slsptiovascier o
factor VI gherfhfloh RERIMErSonie 8GhPedihg vdntasiaiodihahbioleiceP irhplerwith ah eirfay, ofFas
and Fas |igand, |igands thereof  or binding partners thereof or nucleic

aci d mbecoliganuelsetadisrgpaipel bybridiging o ofiprutiesapturing said mRNA molecule and
detecting said hybridization or captive and wherein presence or absence of said mRNA

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

Even yet another aspect of the present invention provides a method for estimating the risk
20 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 one or more of myoglobin, myosin light chain
(MLC), myosin heavy chain (MHC), total creatine kinase (CK) including CK-MB, lactate
dehydrogenase (LDH-H4), aspartate aminotransferase (AST), cardiac troponin I and T
(cTn-I and ¢Tn-T, respectively) and cTn-I and cTn-I RNA, fatty acid binding protein (FAB
25 protein) including FABP1 and human heart-type, glycogen phosphorylase-BB isoenzyme,
o-atrial natriuretic peptide (ANP), cytoplasmic FABP, brain natriuretic 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 amyloid A, P-selectin, prostaglandins, platelet-activating
30 factor (PAF), histamine, tumor necrosis factor o (TNFe), soluble TNF receptor 2
(STNFR2), fibrin, fibrinogen, fibronolytic peptides, modified haemoglobin (HbAlc),



| i gands or binding partners. Another aspect of the present invention
contenpl ates a nethod of estimating the risk of 15 devel opi ng ACS

i ncl udi ngv@wr21p1 a rel ated condition in a subject said neptibducsompsi si ng
screening for the presence of two or nore nMRNA nol ecul es in a biological
sanpl e which nRNA nol ecul es are translatable to nmenbers which are present,
absent, elevated or otherw se activated follow ng a cardi ovascul ar
condition or event or a condition or event otherw se associated with a
cardi ovascul ar aberration said screening conprising contacting 20 the

bi ol ogi cal sanmple with an array of oligonucl eotides capable of hybridizing
or otherwi se capturing said nRNA nol ecul e and detecting said hybridjzation

or capti vefea’mil vilehirbde rhnteltcﬁ]émﬂfr adhason wplegplecicAMY inchiding,ralablepingeglinlars
| ndi cati ve, pi.; %?cflgéu?é/ ?ﬁf@)\l@ﬁl) g?&g%ﬁdcﬁ%ro@farg 1%15{ gBAa 59@%0&1‘1(%} @{nee&ent

ot herw se assom a a ca ovascul-ar n or

geve| oprenpar@f (e, S@?pﬂ&cbdcm het, Regpdprtominak heingimukent Helicdbactei rppédrécando a
at a pr ocessi ng neans or assessin ndition OI’ event of th stenm c
vascul at ur €Magiiig rIgHEoRIas OF 8GO ﬁ’&fﬁ% e&&w&%fherf*@ 1 HRSTOSIY @&splatﬁﬁ% ﬁ%@fﬁ

det ect f
"ot or act £ opEERRRSSER R Hibib Roctt AR gk Rkl PR HARIIARERES ©

PCT/ AUCL/ Omé‘emlloproﬂeina(sé)l anelugtingngtst Hsswkat mhﬂnhxbal raaglotams(nl()omvcrtmge renzynge,

nb I I t I h
rount of - (DuBARS e e Oey @ By GIer WRCu: 2ot plleins whelgedet’ "
likel i hOOdQﬁIir‘] Al Oz gafsma ﬁfaﬁfi b RRetRY p&YRBL an 8fenﬁﬁonh§»pe%@a&& Qfndbihelial

present in ontenpl ates a conputer program product for 10 assessing
the |ikel i tomstitutive mntnp|(sdxdeo$yn(dwel gipenpmoteiof Tk gﬁtmtic mbmwphmmenfacms‘éﬁa,at ed

Fecer val AR, Suigin Gretifie BPo Ml Byt TRLOR R ont P Wftare

are sel ectgdhihdi@Bpartners thereof or nuclelc acid molecules encoding same or their fragments or

ligands Aor binding partners.

Another aspect of the present invention contemplates a method of estimating the risk of
15 developing ACS including AMI or a related condition in a subject said method comprising
screening for the presence of two or more mRNA molecules in a biological sample which
mRNA molecules are translatable to members which are present, absent, elevated or
otherwise activated following a cardiovascular condition or event or a condition or event
otherwise associated with a cardiovascular aberration said screening comprising contacting
20 the biological sample with an array of oligonucleotides capable of hybridizing or otherwise
capturing said mRNA molecule and detecting said hybridization or captive and wherein
\ the presence or absence of said mRNA molecule 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.
25
A further aspect of the invention is directed to a data processing means for assessing a
condition or event of the systemic vasculature, said data processing means executing the

steps of:-

30 (1) detecting a reporter molecule as an indicator of interaction or absence of interaction

with an immobilized member on a biochip array;



15 (a) absence or presence of myogl obin; (b) absence or presence of nyosin
light chain (M.C); (c) absence or presence of mnyosin heavy chain (MHC) ;
(d) absemc@ope3ipr esence of total creatine kinase (CK) incPaUAbgr/@4iVB;, 20
(e) absence or presence of |actate dehydrogenase (LDHH4); (f) absence or
presence of aspartate am notransferase (AST); (g) absence or presence of
cardiac troponin | and T (cTn-1 and cTn-T, respectively) and cTn-1 and
cTn-1 RNA; (h) absence or presence of fatty acid binding protein (FAB
protein) including 25 FABP 1 and human heart-type; (i) absence or presence
of gl ycogen phosphoryl ase-BB i soenzyne; (j) absence or presence of
a-atrial natriuretic peptide (ANP); (k) cytoplasm c FABP; (1) absence or
presence of brain natriuretic peptide (BNP); 30 (m absence or presence of

adr enonedu |n e i 2l
Loty verbP o fkis IR ¢8R5 oy RERGRGD) pptASBREDE 0 PIRISLEHT, )
high density |igaplgtein (HDL) and internmediate density |ipoprotein (IDL);
(o) absence or presence of Creactive protein (CRP); (p) absence or
presence of serun1any|oid A, 5 (q) absence or presence of P-selectin; (r)
absencesor spres Wel3W=Tel esence of

pl at el e?-a i vati ng ?ggfl%urm tﬂg%?&[}tog‘?segg%zse%?ﬁ %szlg?]ce of hi stam ne;

(u) absence or presence of tunor necrosis factor a (TNFa); 10 (v) absence

or presence of soluble TNF rece
P (%) analyz?ng the 'Hata to attl%ute a%kgls ood or rlsk of a condition or event.

—

Yet another aspect of the present invention contemplates a computer program product for
10 assessing the likelihood of or risk of development of a condition or event associated with

the systemic vasculature, said product comprising:-

¢)) code that receives an input value for one or more of features wherein said features

are selected from:-

15
(a) absence or presence of myoglobin;
(b)  absence or presence of myosin light chain (MLC);
(c) absence or presence of myosin heavy chain (MHC);
(d)  absence or presence of total creatine kinase (CK) including CK-MB;
20 (e) absence or presence of lactate dehydrogenase (LDH-H4);
® absence or presence of aspartate aminotransferase (AST);
(g)  absence or presence of cardiac troponin I and T (cTn-/ and cTn-T,
respectively) and cTn-/ and cTn-/ RNA;
(h)  absence or presence of fatty acid binding protein (FAB protein) including
25 FABP1 and human heart-type;
@A) absence or presence of glycogen phosphorylase-BB isoenzyme;
1)) absence or presence of a-atrial natriuretic peptide (ANP);
(k)  cytoplasmic FABP;
O absence or presence of brain natriuretic peptide (BNP);
30 (m) absence or presence of adrenomedullin (ADM);

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



(w) absence or presence of fibrin; (x) absence or presence of fibrinogen;
(y) absence or presence of fibronolytic peptides; (z) absence or presence
of nodi f ived otrzsaapgl obi n (HbAlc); 15 (aa) absence or preseparvavof/ofierritin;
(bb) absence or presence of soluble intercellular adhesion nolecule (I CAM
i ncl udi ng soluble intercellular adhesion nolecule-1 (I CAML); (cc) absence
or presence of heat shock proteins; (dd) absence or presence of apoB,
apoA, apoE; 20 (ee) absence or presence of honocysteine or parts thereof;
(ff) absence or presence of Streptococcus sp., Porphyrononas gingivalis,
Hel i cobacter pylori or Chlanydia pneunoni ae or imunol ogical relatives

t hereof; (gg) absence or presence of necrosis and platelet markers; 25
(hh) absence or preskpapeotein (€pDL),; highi Yenditye hipeproteinrEH¥nc @ndfintermediate
vasopepti dase inhibiéor.o? car iaﬁgiydogenous kinins; (jj) absence or
presence of hepari n; IRy TRAEKEL 'presence of netall oproteinase-9; 30

(11) absence or opresmg&eqrpggg@a&m%@wgtehq'alqb)ydi ng its tissue
inhibitor; ( absence or presence of angiotensin-converting enzyme; WO

02/ 23191 PCT/ AU}/ 01dbsgnce-or prgsange efissantanploibfesence of CDI5/ Apo 1/ Fas;
(00) abgence or res&gg&c&f)&‘rP@@gﬁ%eoogﬁigel&liﬁmh factor; (pp) absence or

presencé of soluble a esion’ nol ecule-1 (VCAML); 5 (qQ)
absence or presgyce giseideas Preseficd of picidglaiideist c peptide; (rr) absence or

presence of ang(lss)t © nasbisgncleI ortp¥e§)sgn<§eeocfeprl)§tglgt;-activating factor (PAF);
®) absence or presence of histamine;

(u)  absence or presence of tumor necrosis factor o (TNFar);

10 (v)  absence or presence of soluble TNF receptor 2 (sTNFR2);

(w)  absence or presence of fibrin;

x) absence or presence of fibrinogen;

) absence or presence of fibronolytic peptides;

(z) absence or presence of modified haemoglobin (HbAlc);

15 (aa)  absence or presence of ferritin;

(bb) absence or presence of soluble intercellular adhesion molecule (ICAM)
including soluble intercellular adhesion molecule-1 (ICAM1);

(cc)  absence or presence of heat shock proteins;

(dd) absence or presence of apoB, apoA, apoE;

20 (ee)  absence or presence of homocysteine or parts thereof;

(ff)  absence or presence of Streptococcus sp., Porphyromonas gingivalis,
Helicobacter pylori or Chlamydia pneumoniae or immunological relatives
thereof;

(gg) absence or presence of necrosis and platelet markers;

25 (hh) absence or presence of leptin;

(ii)  absence or presence of vasopeptidase inhibitor of cardiac endogenous
kinins;

(j)  absence or presence of heparin; |

(kk)  absence or presence of metalloproteinase-9;

30 (1)) absence or presence of metalloproteinase-1 including its tissue inhibitor;

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



(ss) absence or presence of endothelial constitutive nitric oxide synthase;
(tt) absence or presence of glycoprotein Ma genetic pol ynorphisns; (uu)
absence ovopreHence of factor Vila; 10 (vv) absence or prReERATl/0If141
thronbin; (ww) absence or presence of endothelin-1; (xx) absence or
presence of cardiac nyofibrillar proteins; (yy) absence or presence of Fas
and Fas ligand; and (zz) absence or presence of |igands thereof or binding
partners thereof or nucleic 15 acid nol.gcul es encoding sane or their

fragments or ligands or binding partners; and (2) a conputer readable
medi um that stores the code. 20 Still another aspect of the invention
extends to a conputer systemfor assessing the |I|ikelihood of a subject
havi ng a condi t@8h CHOSEEE 9 PERSRSE oA (AWM Pl K ase system c vascul ari zation

wherein said co gy;qﬁgéﬁégﬁg&ﬁ&g@&k@g@ﬁgﬁ%;%g“mgﬁggge-readable data storage

medi um conpri Si age ma encoded with machi ne-readabl e
data, wherein s@py nabshiocse-orepriabice @dt solablepvassmlarv ablle adiiesionomeoleculerdr e
features, wherein sgé/d geai%ures are selected from (a) absence or presence
of nyogl obin; (b) a r presence of nyosin light chain (M.C); 30 (c)

absencegor pres§@§e Q%?%ﬁﬁé?ﬁ?Pﬁ%ﬁﬁgﬁgﬂkﬁ”ﬁﬁ%g&ﬁ“&ﬂéfﬁﬁéénce or presence of

total creatine ase CK-MB; WO 02/ 2 1 PCT/AUQL/ 01141 -14
(e) absence or (or)esedbsencefor passtimteafdapiptneigdhype rddepldr;H4) ;  (f) absence or

presence of aspartate am notransfer.as AST) ;. (.g). absence. or esence of
cardi ac troponi &S)I enee 0L PRRSPICE i eﬁ&ﬁﬁeﬁa}%‘?@g e i%f’ﬂl"%ﬁa%@ i1 and
cTn-1 RNA) 5 (hy)absgiefedr pRIsERRME S Rbploddih YIRSt hBRnttEplEasel N (FAB
protein) includinhg FABPl1 and human heart-type;

(uu) absence or presence of factor Vlla;

10 (vv)  absence or presence of thrombin;

(ww) absence or presence of endothelin-1;

(xx) absence or presence of cardiac myofibrillar proteins;

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

(zz) absence or presence of ligands thereof or binding partners thereof or nucleic

15 acid molecules encoding same or their fragments or ligands or binding

partners; and
(2)  acomputer readable medium that stores the code.

20 Still 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 system comprises:-

(D a machine-readable data storage medium comprising a data storage material
25 encoded with machine-readable data, wherein said machine-readable data comprise

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

(a)  absence or presence of myoglobin;
(b)  absence or presence of myosin light chain (MLC);
30 (c)  absence or presence of myosin heavy chain (MHC);
(d)  absence or presence of total creatine kinase (CK) including CK-MB;



(1) absence or presence of glycogen phosphoryl ase-BB i soenzyne; ()
absence or presence of a-atrial natriuretic peptide (ANP); (k) cytoplasmc
FABP; 10waQ)2atsence or presence of brain natriuretic peppCHAUIBNRYT (M)
absence or presence of adrenomedullin (ADM; (n) absence or presence of |ow
density lipoprotein (LDL), very |low density |ipoprotein (VLDL), high
density lipoprotein (HDL) and internediate density |ipoprotein (IDL); 15
(o) absence or presence of C reactive pr{)%ei n (CRP); (p) absence or
presence of serumanyloid A, (q) absence or presence of P-selectin; (r)
absence or presence of prostaglandin; (s) absence or presence of

pl atel et-activating factor (PAF); 20 (t) absence or presence of histam ne;
(u) absence or f®)eseshsencf ortpressncanefdadate slehydrogaase (LENE4J4); (v) absence or

presence of soluyble TNF receptor 2 (sTNFR2):. (w) .abse or presence of
fibrin; (x) absEhce ﬁl?seﬁ?ee%réﬁ%sgn%efoéa\SB?lraﬁ%%fgmogr?éﬁ?We hce or presence
of fibronolytic(dgept jkiefce of) preaBOCE QirdReE6pSen Of ABATT (IEh-hagaogi®] n

(HbAlc); (aa) absence or presence of ferritin; (bb) absence or presence of
sol ubl e i ntercel | ul arespettigsiyd anchelref atdcn-8RNA; i ncl udi ng sol ubl e

i ntercellul ar adhesi gn nmol ecul e-1 (| "’ . f
heat shgck pr ot ﬂ{jns; a S(EH%f) LB g?{lg%%g%é’t\ﬂr zé%gﬁ)&(ﬁ%ﬂ)gﬁ%&?@%ﬁ)ﬁoﬁ{otﬁgﬁﬁ%ﬁ
02/ 23191 PCT/ AUOL/ 01fABP1-ah8 hie@) hakisgmee or presence of honocysteine or

parts thereof; g_ff absence or presence of Streﬁt ococcus, sp., Porphyrononas
gi ngivalis, 1) absence or presence of glycogen phosphorylase-BB isoenzyme;

§)) absence or presence of a-atrial natriuretic peptide (ANP);
(k)  cytoplasmic FABP;
10 O absence or presence of brain natriuretic peptide (BNP);
(m) absence or presence of adrenomedullin (ADM);
(n) absence or presence of low density lipoprotein (LDL), very low density
lipoprotein (VLDL), high density lipoprotein (HDL) and intermediate
density lipoprotein (IDL);
15 (o)  absence or presence of C reactive protein (CRP);
(p)  absence or presence of serum amyloid A;
(@)  absence or presence of P-selectin;
® absence or presence of prostaglandins;
(s) absence or presence of platelet-activating factor (PAF);
20 ®) absence or presence of histamine;
(w) absence or presence of tumor necrosis factor o (TNFa);
(v)  absence or presence of soluble TNF receptor 2 (STNFR2);
(w)  absence or presence of fibrin;
(x)  absence or presence of fibrinogen;
25 ) absence or presence of fibronolytic peptides;
(z)  absence or presence of modified haemoglobin (HbAlc);
(aa)  absence or presence of ferritin;
(bb) absence or presence of soluble intercellular adhesion molecule (ICAM)
including soluble intercellular adhesion molecule-1 (ICAM1);
30 (cc) absence or presence of heat shock proteins;

(dd) absence or presence of apoB, apoA, apoFE;



Hel i cobacter pylori or Chlanydia pneunoni ae or imunol ogical relatives
thereof; 5 (gg) absence or presence of necrosis and platelet markers; (hh)
absence ovoprezHence of |eptin; (ii) absence or presence oPCvavopepti dase
i nhi bitor of cardiac endogenous kinins; (jj) absence or presence of
heparin; 10 (kk) absence or presence of netall oproteinase-9; (11) absence
or presence of netalloproteinase-1 including its tissue inhibitor; (m
absence or presence of angiotensin-converting enzyne; (nn) absence or
presence of CDO5/ Apol/Fas; (00) absence” of  presence of hepatocyte growth
factor; 15 (pp) absence or presence of soluble vascular cell adhesion

nol ecule-1 (VCAML); (qg) absence or presence of plasma brain natriuretic
peptide; (rr) &is3enabscoce prigseneeoitfonzaeysioingos iparts therepfie receptor; (ss)

absence or presence q%ﬁendothelial cqgﬁgit?tive nitrgg)oguﬂe S ntha§%ﬂi 20
(tt) absence or tg)resﬁ BCHOT gPIPEHISF oP i PIARCGEn 1 ¢ PBIXTRBPIHT SHEE 4y )
absence or presence flibMcRi pYldriior Chlamyles PGiSn i e ERMGROIOFiCAINRIIRES;
(ww) absence or presence of endothelin-1; (xXx) absence or presence of

cardi ac myofibrill arthsresfei ns; 25 (yy) absence or presence of Fas and Fas
ther eof Sor nucl W8 Sacr B BEENELo ol B ERIR OB R T ¢ Lgments or
l'igands or bindityy #eschéesrpresdted @)legtingor ki ng menory for storing
instructions for_processing said machl ne-readabl e ~ data; WO Q2/23191
PCT/ AUO1/ 01141 (i)  absence or presence of vasopeptidase inhibitor of cardiac endogenous
kinins;
(i)  absence or presence of heparin;
10 (kk) absence or presence of metalloproteinase-9;
(1)  absence or presence of metalloproteinase-1 including its tissue inhibitor;
(mm) absence or presence of angiotensin-converting enzyme;
(nn)  absence or presence of CD95/Apol/Fas;
(0o0) absence or presence of hepatocyte growth factor;
15 (pp) absence or presence of soluble vascular cell adhesion molecule-1
(VCAMI);
(qq) absence or presence of plasma brain natriuretic peptide;
(rr)  absence or presence of angiotensin II type receptor;
(ss)  absence or presence of endothelial constitutive nitric oxide synthase;
20 (tt)  absence or presence of glycoprotein IIla genetic polymorphisms;
(uu) 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;
25 (vy) absence or presence of Fas and Fas ligand; and
(zz)  absence or presence of ligands thereof or binding partners thereof or nucleic
acid molecules encoding same or their fragments or ligands or binding

partners;

30 (2 a working memory for storing instructions for processing said machine-readable

data;



-16 (3) a central -processing unit coupled to said working nenory and to

sai d machi ne- readabl e data storage nedium for processing said nachine

r eadabl e wi@abz23101 provi de a sum of said val ues correspondP@yAUO1/@1141
predictive value for said candidate 5 sequences; and (4) an output

har dwar e coupled to said central processing unit for receiving said
predictive value. WO 02/23191 PCT/ AUOL/ 01141 -17 BRI EF DESCRI PTI ON OF THE
FIGURES Figure la is a diagrammtic rep_rféent ation show ng the detection of
a cardiac nmarker (CM which has interacted with a binding partner (BP)

i mmobilized to a solid support 5 (SS). A reporter nolecule (RM is
attached to the CM and the RM provides an identifiable signal (1S).

Fi gures Ib to le are diagrammatic representations show ng various detection

i nteraggion C ( )
and it by (i ng® E0Safb sk AER L ARt Wafiin B (4 6 el iinG ]
Ib) biotin () readitdedatactdrageahedidn, forfpusdessingsaid siachine nepidsile dgtadd prov1de
streptavidin (SA) and al kal i ne phosphatase (AP) is used.to _attach to the
bi ot I porti on & SHheToRa | HHMeR HAFEPENNEHIR BApradifilye rYAlue, far 5ufy sandidely 1 o
a detegtable pg&%gﬁges(g)d The Ab, is inmmobilized to a solid substrate. In
Figure Ic, the captured CMis detected by a fluorescent (Fl) AP/ HRP or
radi oactively (Rad) | abeled anti 15 CM anti body. In Fi gure I'd, soluble

anti-CM antj.body is u 0 bind he .i.mo then.i.tself

et et ed bifban RO L APl alR, S CPo A BREGESHE RO PF dBTRBGBERFIY ¢ ag
or ot her : Breﬁi&%%ﬂu@ the CMis |labeled with a fluorescent nenber or
ot her RM Fl gure 2 Is a graphical representati on showi ng the tine-courses
for release of cardiac 20 markers into the blood foll ow ng onset of chest
pain. Figure 3 is a diagrammtic representation of a systemused to carry
out the instructions to diagnose a particular condition or event of the
system ¢ vascul ature wherein the instructions are encoded by the storage
medi um



25 Figure 4 is a diagrammatic representation of a cross-section of a
magneti c storage nedium to diagnose a particular condition or event of the
system c waszediat ure. Figure 5 is a diagrammtic represenpP@r/Avnl/af4a
cross-section of an optically readable data 30 storage systemto di agnose
a particular condition or event of the system c vascul ature. WO 02/23191
PCT/ AUCL/ 01141 -18 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The
present invention is predicated in part_pnp the devel opnent of an assay
device which is capable of assessing two or nore paraneters associ ated
with a condition or event 5 associated with the system c vascul ature. The
detection of %ar aneters ?ermts both predictive and diagnostic analyses to
be under t aBEIEFDESCRIRTIQNAF FHIE; £1 $is context includes deternining
the risk factor for a healthy or unhealthy subject including a hunman of
devel opment of a condition or experiencing an event. 10 Accordingly, one
aspect of Flgeurerlasfsrﬁ dl@mhmfmmbmsmmgrthe hietbctién @f sesxwdiag rhivker
par anmet ers assom at conditi,o even t he .system c vascul ature
or assessi fgMa Wik E‘aﬁ)fﬂt?a&féﬁi\d’ﬂf g m%@émlero@é’ rqm@vﬂszeél @ #replbupport
conpr | Sisnd (gt Alxahdier HyAbANOBUATs artsBHE 1B thd CI AnPHPIRA rdviaficun i88ftAThbLe
wher ei n sal b|o glca sanpl e tonprises one or nore ers are
present, akigeait(IS)el evated or ot herw se activated or up or down 15 regul at ed
in a subject prior to, during or follow ng said condition or event and
contacting said biological sanple wwth a second set of nenbers wherein one

or more of pRdires SBF X80 1e Shb BlagFRIRAICS ré}fr@seﬁiaﬁ%i‘%h@ﬂriﬂ QfaBiohd RBRLGH HPT e
of said first set of nenbers and wherei'n the pattern of interaction

bet ween saimerhéticgt pratngolsdretwiernsat snwbbitieerhmemben (anuatitivgdy;t Ab) aisbim bndatg
intera S|nd catlveo d _condi nor nt or the risk .of

dovel opfenpaier SRS iatirctenad o oo Hach Fi3uels bielly Gy EmeeChaftish .
vascul at ur e m@ﬁh%&&rﬁcdﬂﬁﬁﬁé f stlépinagia (S!A? cah&l dikafin€ phékiphaass U@ is uséd ke,
pul nonary, renovascul ar, cerebrovascul ar hronbotic or generalized

arterial oettachriodle bioHaipprtism ofrthe bistin lahﬂl@bﬁl\/f dibleuAR comerrty i sulstrate €9), to a
Ki dney or gl%e%lebalr rﬂ%@ clct: L{fége}‘] Id $5UEs HEhSE1AD 18 UCHIAS s HsHAR. B 3SR AL the

rej ection, 4
captured CM is detected by a fluorescent (F1) AP/HRP or radioactively (Rad) labeled anti-
15 CM antibody. In Figure 1d, soluble anti-CM antibody is used to bind to the immobilized

CM and then itself detected by an anti-immunoglobulin antibody labeled with a fluorescent

tag or other RMs. In Figure 1le, the CM is labeled with a fluorescent member or other RM.

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

20 markers into the blood following onset of chest pain.

Figure 3 is a diagrammatic representation of a system used to carry out the instructions to
diagnose a particular condition or event of the systemic vasculature wherein the
instructions are encoded by the storage medium.

25
Figure 4 is a diagrammatic representation of a cross-section of a magnetic storage medium

to diagnose a particular condition or event of the systemic vasculature.

Figure 5 is a diagrammatic representation of a cross-section of an optically readable data

30 storage system to diagnose a particular condition or event of the systemic vasculature.



i ncl udi ng deep vein thronbosis, an infection, danmage to vessels of the
circulatory system stent failure or trauma caused by a stent, pace-nmaker
or ot her wooztheti c device, vascularization of a tunor, PUPAUSI/@IN41
conditions follow ng surgery such as a hip replacenent or knee
reconstruction, trauma or age-rel ated di sease and endot helial damage. 30
WO 02/23191 PCT/ AUCL/ 01141 -19 Reference herein to a "cardi ovascul ar
condition or event” includes heart diseapes, heart attack, heart disorders
and infections in the heart as well as heart failure. In a particularly
preferred enbodi nent, the cardiovascul ar condition or event is acute
coronary s*&%&one ACS) or a related disorder such as but not limted to
coronary aPEFAHIER E'%‘%%é RIBRION QR T8t BREFERREDIHMBOPRMENEY i c

i ntervention such as ball oon angi oplasty or thronbolytic therapy. The term
"ACS" includes acute nyocardial infarction (AM). A cardiovascul ar

condi ti on The pxesarit invenkiod éspredicges in pat be did ddvalobmicat sfurcéssocdevice whieh is he
heart is unable to produce sufficient output to, neet the needs of the

body' s net §HblesAf 2FRREFIBEATND 105 ROTe REABKSHS Ssencialas AviFaia GOMSIoRy oFy et | -
TR \gﬁgsecﬁ@aowlyt@r bREY gl v&esGutC B %@%cﬁ&bgcgl gér'aﬁfefé?sf e doth

or di nar ysical activit es not cause fatligue, Itat1ons, shortness
of  br eat hpmdictingiand ldiaghestict Jnahyaento WeSurdertslsenl The dermi fpréfliative” indbits onhtexk

atient nf.ort abl t b th ' light. linmitat]
PaLL S CRTISLL AR B et T LSt SR T b o
mar ked |'”bf@év’e§{1}g{eﬂt Bhy sbifAtion A Widibingdntvet, O ass 1V: as in Class |1

but where any p I cal activity causes angi na and disconfort. All such
conditions and events are enconpassed by the term "cardi ovascul ar condition

or event" ,and.are al so enconppassed a _condi tion or event .associated with
t he syg{be e gmxgg?é P 4°RF ° ecgﬁeaqng@vsegﬁ?%plgglﬁma%so%mg 08\}335&58%8?}85 es
car di ovascph@mefRehdsaéihRd vatih cédition or event of the systemic vasculature 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 present, absent, elevated or otherwise activated or up or down
15 regulated in a subject prior to, during or following said condition or event and contacting
said biological sample with a second set of members wherein one or more of said second
set of members are binding partners to one or more of said first set 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 condition or event or the risk of

20 development of same.

A condition or event associated with the systemic vasculature includes a vascular disease
including cardiovascular, stroke, pulmonary, renovascular, cerebrovascular, thrombotic or
generalized arterial or venous condition or event, organ failure including liver, kidney or
25 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 failure or trauma caused by a stent, pace-maker or other prosthetic device,
vascularization of a tumor, events or conditions following surgery such as a hip
replacement or knee reconstruction, trauma or age-related disease and endothelial damage.

30



caused by infections by mcroorgani sns and viruses. Exanples of mcrobial
infections include those caused by or associated with infections by

Chl anydi av@nzeamni ae (|l ungs), Porphyrononas gingivalis (POARY1/01141
Streptococcus sanguis or Helicobacter pylori (gut). Exanples of viral

i nfections include those caused by or associated with Cytonegal ovirus 30
or Coxsackie virus. WO 02/23191 PCT/ AUOL/ 01141 -20 The term "bi ol ogi cal
sanple" is used in its broadest sense ang)includes bl ood, serum saliva,
tissue fluid, synovial fluid, |lynph, tisSue or tissue extract, heart

ti ssue, nucus, cerebrospinal fluid, urine, senmen, fecal sanple or any

ot her sanple derived fromthe subject and which m ght contain _one or nore

menbers whReference hereis dota, “caplievascula eqndition or eyenbi Hiohugoes dicaié dispasesgheast o
subj ect foll ow . it [ eV I i t.em

vascul at ur S B SRSl laREa GRON . RERENER althbaly Fatfre YS! B ilary
products plResaidr @nboddmbhi) klggéadiovaeulal eombyober ebdntiin eclitaomnyryt symdrome

i ncl udi ng when a subject or patient js avvai{ froma point of mﬁ i cal caye,
when at t entt@S) or 5y Td#ed gHspsgercencd asopel BploFEted i FRTORATY AteTiah d1SaRiei ﬁg{
sur gery zor - . iy .

" bi ol og|5c afe%tg{;ﬁn%?%%lgﬁvﬁﬁgﬂegéﬂeﬁ%f %@ggﬁgﬁ%ﬁlﬁ f;‘;gg?%‘i"égaé‘g}% (Sq't db pro ub(;%tl}étlcor
ti ssue sucthessgpyaTha téino 64 AS&rikclodescacytenmiyacdediaRafferctor ¢ AMI).aA "cardipestilanr

"patient” inc)Judes a humap,, primate, |livestock animl (e, g. heep, horses,
pi gs, cows®oR HEgisgvent %&dﬁgﬁ%ﬁe_ﬁtb"&h"ﬁﬁif © it .O‘Fﬁuﬁse‘f"h‘rghﬂ’g,%e?‘g%omag’ie
gui nea 15@;&%%1%@&1& iERAPBAPED o b&Bths néedsgohfetﬁﬁ%dy@%agboﬁaﬁ THeRS 88 four

i nvention erefore, pplication in uman, nedical, veterinary
and | i vest catkgared of sudhefsilurehe "nmenbers" in the biol ogi cal sanple include
enzyneao(such as isoenzynes), peptides, polypeptides, proteins,

anti bodi“es, 1ipids and conpl exes containing lipids including 20

|'i poprot ei pgasgnd/ or iR XHiIALGRINAYIafRPRIIRAES (CAD) adrdl Bhef ADAIYHRAieRS as
wel | as nucleic acid nolecul es incliding RNA or DNA or fragnents thereof
and conpl exes cont apriimayy physiedlactivityl does| naf whess, fafigugypaipdiationss shortngss of
referred to herein ag a."'marker?’ aﬁte.nenbers may al so be m croorgani sns
or viruses or parts ﬁ@#ﬁ%ﬁ“@?mbgg P& {herefrom A "part" of a

m croorgani smor virus includes cell wall, cell wall fragnents or

15 ClassII: as in Class I but where patients are comfortable at rest but where there is

slight limitation resulting from exercise;

Class III: as in Class II but where there is now a marked limitation to physical
activity; and
20

Class IV: as in Class III but where any physical activity causes angina and discomfort.

All such conditions and events are encompassed by the term “cardiovascular condition or
event” and are also encompassed by a condition or event associated with the systemic
25 vasculature. A cardiovascular condition or event includes cardiovascular aberration such as
caused by infections by microorganisms and viruses. Examples of microbial infections
include those caused by or associated with infections by Chlamydia pneumoniae (lungs),
Porphyrémonas gingivalis (mouth), Streptococcus sanguis or Helicobacter pylori (gut).
Examples of viral infections include those caused by or associated with Cytomegalovirus

30 or Coxsackie virus.



25 conponents, cell nenbrane, flagella, carbohydrate conpl exes and
antigens. A "product" includes netabolic by-products and cytoplasm c and
menbr ane ve@swpeilat ed conponents. The RNA or DNA nay ari seP€T/ampueliil
necrosis or changes in levels of nRNA may be detected when expression of
DNA is increased or decreased. 30 Menbers in the biological sanple
preferably have a significant or substantial presence or absence in heart
tissue or in the tissue of other organs_iq; have a significant distribution
in WO 02/23191 PCT/ AUOL/ 01141 -21 other”tissues and provide the earliest
possi bl e indication of nyocardial injury; provide a nediumtermindication
of an event or condition associated with the system c vascul ature such as
a car di ovashetam chiglngiqabsampledviemsed &1 s bigasiesly ¥mse apdhjipglydes boody sgrumBy of
t he menber ho r PR o] AV ap indi cat i i.Si.e

and/ or se%l%’ﬁ’sﬁgesglg %@835%“8)5{ I tfﬁ%(?i Igﬂl%lévgﬁ%dgoérr prsg\g/)i%é(gja%tth @llg%\rgi)ﬂégief gﬁﬁ: 815 > a
si | ent congkirktrospindl &widnurine,Fsemeny d6qal sambleonasypotiod daheplederendt fronvért i on
permts the determ nation_of the existence and sjze of an ig&arct or
silent i scHnechand which might sordaty oge ﬁam%mﬁrr@r%@r%fm arg presens 2R5end et e

capabl e s0f ,0pR f-sé"%cg{fat&i"% Qo%d%'ec'?ff Wlﬁ 3] EORHEGh opSvehPdLstiate® With tihe
assay my %e perfornmed or sanple co? ectg at a nunper of different
| ocat i ons. sysRait ivasdudatling. pAr ebkgioatsameptb enay dlso tddaibiinfeoidusalgestamplpeodusts ude

| obi n, [ i,ght . chai M.C), in h hai n..( MH t I
o ot 1 ne. kIR chp gt cRne PR i S e FrEBAACE! ¢ LBRCPUY:
aspartate g&eﬂéﬁP% aa%fyefrgﬁgaT (fORM) of GRKILACal! GRRA! Bitdnde@td By embfrehcRbre

cTn-T, respectively) an -1 "and cTn-1 RNA, fatty acid bi'nding protein

( FAB pr ot eoperatorss lduding grikgBrad alndng wmegerh enother \iptsrvegtipnisyprocedure amongst
phosphqryl ase-BB isqenzyne, a-atyial natriuretic peptide P),,

vt opl 40 Benises.f AP sinakt s BEtof aaipB Rl ey

| ow densi t ysdui BEH R @ iabldddMahk oY BFgdn baik.density 20 |ipoprotein (VLDL), high
density lipoprotein (HDL) and internediate density |ipoprotein (IDL), C
reactive protein (CRP), serumanyloid A P-selectin, prostaglandin,

pl atel et- gctivating factap (PAF). bhi.st.agine, t .Necr osi ct.or

(TNFa) , soﬁﬁ _%l_c?l{i&gdr e%lgbetcf)r(_gr P a%l 11;'1\"'—1%1}1 °5 € B %HH’F%‘F‘ %hglggsﬁl?&faiﬂar'g}lg?'%ti c
peptides, sm@pficseshprRenava donkelNabbratorly@sst iahinthl (8.8) tbdeerats) rabbiie] guthay

adhesi on nol ecul e (1 CAM including soluble intercellular
pigs) and companion animals (e.g. dogs, cats). The present invention has, therefore,

nv—r

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

The “members” in the biological sample include enzymes (such as isoenzymes), peptides,
polypeptides, proteins, antibodies, lipids and complexes containing lipids including
20 lipoproteins and/or carbohydrates and complexes containing carbohydrates as well as
nucleic acid molecules including RNA or DNA or fragments thereof and complexes
containing nucleic acid molecules. A “member” is also referred to herein as a “marker”.
The members may also be microorganisms or viruses or parts thereof or products
therefrom. A “part” of a microorganism or virus includes cell wall, cell wall fragments or
25 components, cell membrane, flagella, carbohydrate complexes and antigens. A “product”
includes metabolic by-products and cytoplasmic and membrane associated components.
The RNA or DNA may arise from cell necrosis or changes in levels of mRNA may be

detected when expression of DNA is increased or decreased.

30 Members in the biological sample preferably have a significant or substantial presence or

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



25 adhesion nol ecule-1 (1 CAML), heat shock proteins, apoB, apoA, apoE,
honocystei ne or parts thereof, Streptococcus sp., Porphyrononas

gi ngi val iw0Q otedibcobact er pylori and Chl anydi a pneunoni aePOT/AUnmunel ogi ca
relatives thereof, necrosis and platelet markers, |eptin, vasopeptidase

i nhi bitor of cardiac endogenous kinins, heparin, netall oproteinase-9,

netal | oproteinase-1 including its tissue inhibitor, angiotensin-converting
enzyme, 30 CD95/ Apol / Fas, hepatocyte growh factor, soluble vascul ar cel

adhesi on nol ecule-1 (VCAML), plasma brarn natriuretic peptide, angiotensin
Il type receptor, endothelial WO 02/23191 PCT/ AUOL/ 01141 -22 constitutive
nitric oxide synthase, glycoprotein Illa genetic pol ynorphisns, factor

Vila, throthisr tissuesidnd ipedviide the eadiedt nessibjo fridivatioh aof myeserdizisinjursspratide Ras

i gand, ligands thereof .or bindin artners thereof .or.nucleic aci

ol ecul s SREGH IGnaaRs=E oha ot b oo oo 68 val S gl .
5 Ref er encgydhis@RhRBEbaR6ulSt doRRIA O evént $fg. mysYarRiNIigf@RAs gi ngivalis,

Hel i cobacter pylori and Chl anydi a pneunoni ae i ncludes in a preferred
enbodi ment, detecting antigens or other cell-specific nolecules fromthe

' . 210 Al h L0 th | ol Qg . h
mmy al 36 b REDHE et BT TROBLE, sRhae i el AObE PisBRETavel OV

their bi ndidHbubdst BER Toadifiof O eVint bh providd &1 Pdicatibn saARIlent coidieiss @heeentone
or nore nenbers in one set will have a binding partner .in the other set of

menbers. 1Bomgempbenibe ptsay pbHedressbiaventipgpesits thedgtermingtipn qfjthe exigtepcey,
suppor t - subh 52 bt Mot Sy i beftte SEERRICR 1Y T eupport 18
typically glass or a polymer, such as but not limted to cellulose, 20

T o deribyabreseably, Bheiapm PRI R aivie LPRR gy Bio PORGR A Yo R ates
derivati Ve?bov%g{e}%\ékg%w‘egéérﬂﬁng& or & QRBAG: 2 Db Bé}('(ﬁldif'fér&ﬁ?oé'a%ions.

particularly erred I n accordance wth the presen
i nvention. A solid support nmay al so be a hybrid such as a nitrocellul ose
film

Particularly preferred members in the biological sample include myoglobin, myosin light
chain (MLC), myosin heavy chain (MHC), total creatine kinase (CK) including CK-MB,
15 lactate dehydrogenase (LDH-H4), aspartate aminotransferase (AST), cardiac troponin I
and T (¢Tn-I and c¢Tn-T, respectively) and ¢Tn-/ and cTn-7 RNA, fatty acid binding protein
(FAB protein) including FABP1 and human heart-type, glycogen phosphorylase-BB
isoenzyme, o-atrial natriuretic peptide (ANP), cytoplasmic FABP, brain natriuretic peptide
(BNP), adrenomedullin (ADM), low density lipoprotein (LDL), very low density
20 lipoprotein (VLDL), high density lipoprotein (HDL) and intermediate density lipoprotein
(IDL), C reactive protein (CRP), serum amyloid A, P-selectin, prostaglandins, platelet-
activating factor (PAF), histamine, tumor necrosis factor oo (TNFa), soluble TNF receptor
2 (sTNFR2), fibrin, fibrinogen, fibronolytic peptides, modified haemoglobin (HbAlc),
ferritin, soluble intercellular adhesion molecule (ICAM) including soluble intercellular
25 adhesion molecule-1 (ICAM1), heat shock proteins, apoB, apoA, apoE, homocysteine or
parts thereof, Streptococcus sp., Porphyromonas gingivalis, Helicobacter pylori and
Chlamydia pneumoniae or immunological relatives thereof, necrosis and platelet markers,
leptin, vasopeptidase inhibitor of cardiac endogenous kinins, heparin, metalloproteinase-9,
metalloproteinase-1 including its tissue inhibitor, angiotensin-converting enzyme,
30 CD95/Apol/Fas, hepatocyte growth factor, soluble vascular cell adhesion molecule-1
(VCAM1), plasma brain natriuretic peptide, angiotensin II type receptor, endothelial



supported on a glass or polynmer matrix. Reference to a "hybrid" includes
reference to a 25 | ayered arrangenent of two or nore glass or polyner
surfaces wost/gxionbove. The solid support may be in the fpemAohr/@imenbr ane
or tubes, beads, discs or mcroplates, or any other surface suitable for
conducting an assay. Binding processes to immobilize the nolecules are
wel | -known in the art and generally consist of covalently binding (e.qg.
cross linking) or physically adsorbing_& e nmol ecules to the solid
substrate. CGenerally, solid 30 supports d@fe contacted with a bl ocki ng agent
such as but not limted to skimmlk, bovine WD 02/23191 PCT/ AUCL/ 01141

-23 serum al bum n, human serum al bum n, lrish noss, extract or other sources
of carr ageeenstitutiye njlicaexide synthasex plyeerrotsin 1da eeeatic pAlymarbisms: ifegter Vilaysed
inits bro . C . ' ; d

interacti 0?1}](}5%1%%1 ?@ae&ﬁ%llr%g’ciag@éﬁn olﬁh{;lgérlra]grto %E)I’r;\g ?‘?%gm?g ng g%{e}f gg%gqstﬂ;}ereg

i nteracti opr bindihggsrtnbs thereaf drvieuctied a¢itl ynalécuiesdreodinpanind ot thedr fragmlémtsgjor
partner on_the solid support relative to background; the presence or
absence of ligatdson Rindizg Bs in cells lysed on a discrete spot on the
support iz the relative nunber of menbers in a biological sanmple and/or; the
differential expression of particular nenbers. Any or all of the above 10
criteria nRyfdencasedleteoting Sagmotdveus sp.e Pacpthyomndiet \girgivais, Helrodhidcier gblori

nmol ecul e and._ i bi.ndi n artner. The pattern, of  expression or interaction
may al so b &gﬁ?‘@’@f”}"t’ @”e’gﬂig{ﬂf’? dnglndsy. npe Prsfemed e{“&"é‘g‘?eé‘geﬁlif’g%"ungn@t”g% 8hce"
i ncl udes SH@éﬁ@&%i&biﬁb%@ﬁ&ﬂ@@ﬁo lthe oipBgi@Age” as well as relative

ence"

"presence" or "a conpared to each other or any other rmarker. 15
Ref erence to "assessing the paraneters” includes the determ nation of

menbers wi thin th i ol ogi cgal sanpl ich i,n turn, s indicative of the
pr esenig ofiltho %ﬁ'ﬁ\eo%’z%’ﬁ ggeggcbe&ﬁr&{{gitﬁ%m&guéq}esmp s S5 %%&&W'Lqeﬁnﬁlug%?%m c
vascul at ur gart Br¢hAs265E BB NEEREE SINPRAch a0dasd, thkis bindie p¥Eheds hf skt in a
condition or event. 20 Accordingly, another aspect of the present Invention

cont enpl at bivlegiert stopleoin essensssenegpr more members 1n one set will have a binding partner

in the other set of members.

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

solid support.

The solid support is typically glass or a polymer, such as but not limited to cellulose,
20 ceramic material, nitrocellulose, polyacrylamide, nylon, polystyrene and its derivatives,
polyvinylidene difluoride (PVDF), methacrylate and its derivatives, polyvinyl chloride or
polypropylene. Nitrocellulose is particularly useful and preferred in accordance with the
present invention. A solid support may also be a hybrid such as a nitrocellulose film
supported on a glass or polymer matrix. Reference to a “hybrid” includes reference to a
25 layered arrangement of two or more glass or polymer surfaces listed above. The solid
support may be in the form of a membrane or tubes, beads, discs or microplates, or any
other surface suitable for conducting an assay. Binding processes to immobilize the
molecules are well-known in the art and generally consist of covalently binding (e.g. cross
linking) or physically adsorbing the molecules to the solid substrate. Generally, solid

30 supports are contacted with a blocking agent such as but not limited to skim milk, bovine



the paraneters associated with a condition or event associated with the
system ¢ vascul ature, said nethod conprising contacting a biol ogical
sanpl e fvoonza2Bebj ect to be tested wherein said biologi ceRCT/aandia41
conprises one or nore nmenbers which are present, 25 absent, elevated or
otherwi se activated in a subject following said condition or event, said
menbers being selected fromtwo or nore of nyoglobin, nyosin |ight chain
(M.C), nyosin heavy chain (MHQ), total_gﬁgatine ki nase (CK) including
CK-MB, |actate dehydrogenase (LDH H4), aspartate am notransferase (AST),
cardiac troponin | and T (cTn-1 and cTn-T, respectively) and cTn-1 and
cTn-1 RNA, fatty acid_ binding protein_(FAB 30 proteinL includ%g% FABP1 and
I

human hear serigyalbugin, bupen spivas phumyn. sh mesy exasy ghether spugges of jcarrageenan

natriureti 8 g@gﬁ%de (ANP), cytoplasmc FABP, brain natriuretic peptide
(BNP), WO > 1 PCT/ AUOL/ 01141 -24 adrenonmedullin (ADM, |ow density
| i poprotein (LDL), very |ow density |ipoprotein (VLDL), high density

| i poprotein, (HDL) and  jnternedjate depsit i.paprotein (IDL), C. reactjve
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t hereof omadpkerdi ng partners thereof or nucleic acid nol ecul es encodi ng
sanme or. their fragments or |ligands or binding partners and contacting said

bi ol ogiléal sanple with a second set of
Reference to “assessing the parameters” includes the determination of members within the

biological sample which in turn is indicative of the presence of a cardiovascular condition
or event associated with a systemic vasculature. The assessment becomes part of a risk
analysis for the condition or event.

20
Accordingly, another aspect of the present invention contemplates a method of assessing
the parameters associated with a condition or event associated with the systemic
vasculature, said method comprising contacting a biological sample from a subject to be
tested wherein said biological sample comprises one or more members which are present,

25 absent, elevated or otherwise activated in a subject following said condition or event, said
members being selected from two or more of myoglobin, myosin light chain (MLC),
myosin heavy chain (MHC), total creatine kinase (CK) including CK-MB, lactate
dehydrogenase (LDH-H4), aspartate aminotransferase (AST), cardiac troponin I and T
(cTn-I and cTn-T, respectively) and ¢Tn-I and ¢Tn-/ RNA, fatty acid binding protein (FAB

30 protein) including FABP1 and human heart-type, glycogen phosphorylase-BB isoenzyme,
o-atrial natriuretic peptide (ANP), cytoplasmic FABP, brain natriuretic peptide (BNP),



menbers wherein one or nore of said second set of menbers are binding
partners to one or nore of said first set of nenbers and wherein the
pattern o¥oobmeHPECti on between said 20 first and second sPCHFADDI/mamber s

i ncluding the absence of interaction is indicative of said condition or
event or a condition or event. In a particularly preferred enbodi nent, the
second set of nenbers immobilized to a solid support conprises antibodies
which are potentially specific or generig,for respective 25 binding
menbers in the biological sanple. The Ia%%er I ncl udes i nmmunoi nteractive
nmol ecul es such as but not Iimted to anal ogues or antigenic fragments
thereof or epitope_ _.containing fragnents thereof. In accordance with the
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conpri ses QARtiAlivERIIRIcBIBE kHnthhleC Blyds ol B8 genetic polymorphisms, factor VIIa,
15 thrombin, endothelin-1, cardiac myofibrillar proteins, Fas and Fas ligand, ligands thereof

or binding partners thereof or nucleic acid molecules encoding same or their fragments or

ligands or binding partners and contacting said biological sample with a second set of

members wherein one or more of said second set of members are binding partners to one

or more of said first set of members and wherein the pattern of interaction between said

20 first and second sets of members including the absence of interaction is indicative of said

condition or event or a condition or event.

In a particularly preferred embodiment, the second set of members immobilized to a solid
support comprises antibodies which are potentially specific or generic for respective
25 Dbinding members in the biological sample. The latter includes immunointeractive
molecules such as but not limited to analogues or antigenic fragments thereof or epitope

containing fragments thereof.

In accordance with the present invention, the inventors have determined that the
30 simultaneous identification of a range of markers associated with a cardiovascular

condition or event associated with the systemic vasculature provides a more efficacious



absent, elevated or otherw se activated in a subject follow ng said
condition or event or a condition or event otherw se associated with an
aberrati omowtizxiei n sai d nmenbers are selected fromtwo or PODA®OD61141

nyogl obin, nyosin light chain (M.C), nyosin heavy chain 20 (MHC), total
creatine kinase (CK) including CK-MB, |actate dehydrogenase (LDH H4),
aspartate am notransferase (AST), cardiac troponin |l and T (cTn-1 and
cTn-T, respectively) and cTn-1 and cTn- 5_RNA, fatty acid binding protein
(FAB protein) including FABP 1 and hundafi heart-type, glycogen

phosphoryl ase- BB i soenzyne, a-atrial natriuretic peptide (ANP),

cytoplasm c FABP, brain natriuretic peptide (BNP),. adrenonedullin
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nitric oxide synthase, glycoprotein Eda genetic poI ynor phi sns, factor
Vlla, thronbin, endothelin-1, cardiac nyofibrillar proteins, Fas and Fas
ligand, | i Aaeatdingheryasf ansthesi ssgboigofhale peasent inventst contemplatesi @ methed of
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i nt er adfi ofcayaing saidsBicthogdegamarisingnepntacting a biological sample from a subject to be
tested wherein said biological sample comprises one or more members which are present,

absent, elevated or otherwise activated in a subject following said condition or event or a
condition or event otherwise associated with an aberration wherein said members are
selected from two or more of myoglobin, myosin light chain (MLC), myosin heavy chain
20 (MHC), total creatine kinase (CK) including CK-MB, lactate dehydrogenase (LDH-H4),
aspartate aminotransferase (AST), cardiac troponin I and T (cTn- and cTn-T7, respectively)
and ¢Tn-/ and cTn-/ RNA, fatty acid binding protein (FAB protein) including FABP1 and
human heart-type, glycogen phosphorylase-BB isoenzyme, o-atrial natriuretic peptide
(ANP), cytoplasmic FABP, brain natriuretic peptide (BNP), adrenomedullin (ADM), low
25 density lipoprotein (LDL), very low density lipoprotein (VLDL), high density lipoprotein
(HDL) and intermediate density lipoprotein (IDL), C reactive protein (CRP), serum
amyloid A, P-selectin, prostaglandins, platelet-activating factor (PAF), histamine, tumor
necrosis factor o (TNFq), soluble TNF receptor 2 (STNFR2), fibrin, fibrinogen,
fibronolytic peptides, modified haemoglobin (HbAlc), ferritin, soluble intercellular
30 adhesion molecule (ICAM) including soluble intercellular adhesion molecule-1 (ICAM1),

heat shock proteins, apoB, apoA, apoE, homocysteine or parts thereof, Streptococcus sp.,



anti bodi es including the absence of interaction is indicative of said
condition or event and then effecting a suitable treatnent regi nen. 15 The
present iw@entilon is particularly useful as a conpl enment POTAUeH0ITENtS such
as infusion of tPA (i.e. thronbolytic therapy), balloon angiopl asty, stent
I nsertion and/or coronary artery graft surgery(CAGS). The present

I nvention is, therefore, an inportant adjunct to «clinical practice. 20
Events and conditions associated with th§6systenic vascul ature i ncl ude
inter alia a cardiovascular condition 6r-évent, trauma including follow ng
surgery, organ failure including heart, l|iver or kidney failure, stroke,
thronbotic events including deep vein thronbosis, ul ronary condition, a
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blologlcal sample and wherein the pattern of interaction between said members and
antibodies including the absence of interaction is indicative of said condition or event and

then effecting a suitable treatment regimen.

15
The present invention is particularly useful as a complement to treatments such as infusion
of tPA (i.e. thrombolytic therapy), balloon angioplasty, stent insertion and/or coronary
artery graft surgery(CAGS). The present invention is, therefore, an important adjunct to
clinical practice.

20

Events and conditions associated with the systemic vasculature include infer alia a
cardiovascular condition or event, trauma including following surgery, organ failure
including heart, liver or kidney failure, stroke, thrombotic events including deep vein
thrombosis, a pulmonary condition, a thrombotic event and vascularization of tumor or

25 cancer tissue. The assay may be practiced to determine the risk of an otherwise healthy
subject of developing a condition or event or an unhealthy person who is exposed to risk
such as surgery or administration of drugs. Particularly important conditions and events
contemplated by the present invention are cardiovascular conditions, pulmonary conditions
and thrombotic events and risk assessments of developing same.

30



i rmobi i zed binding partners to nenbers in the biological sanple. The term
"array" is not to inply any limtation as to shape or order or pattern of

t he bi ndiwmgopzaaibners of the array and the bindi ng part nePeT/amyl/tig4tar r anged
in a defined pattern or may be randomy or sem - randomy arranged.
Generally, the array conprises two or nore binding partners but nore 15
preferably conprises fromabout 2 to about 10,000, nore preferably from
about 10 to about 5000 and even nore mjyfnably from about 20 to about
1000. Preferably, the spots of the array are arranged in a sequence such
as a rectangular, triangular or spherical matrix where the position of an

i mmunogl obulin region is defined by coordinates based on, for xanpl e, row

and col urmPartipdanmakersmay ey eEer fetaim gonditians. A9y c¥enlens PP1idgi on
such as fr Wb ul.]i‘alﬂll% ln{%rg ?%ﬁ&uﬁlte]rﬁ:m?(e.lgp efe rlggl, ﬁ%%?ﬂtl(ﬂ'ﬁ-mo

about 15 neral [y, each region or spot is ima
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25 prefera e |1 mMmuno ins are arranged 1n nultiplés such
dupl i cat esyritary @litethicre S+rangfemat €GSTRr @GS bhdrggtineh encdanimyA, conoptates specifice

bi ndi ng partners .defined b art.ner .(x, coor.di nat es such .t hat each

Di i ng. paFtiFER. eteerte i) CoUBpeRiFilL Sl gyite (ks posy o B By

wherein n foﬁegg}ﬁplgyﬁfggbrg{hepbﬂgjoﬂ&y%hgiﬁgﬁss for menbers in a biol ogical
0

sanple. A patterh interaction i's obtained using two or nore
interactions. 30 WO 02/23191 PCT/ AUOL/ 01141 -28 Accordingly, another

aspect ,qf e present.i.nvention.conprises an arr of .bi ndin artners. for
nmenber §8| n&ge B‘F‘%tﬁB‘gl theg é’.rt&ﬁﬂét o s‘ﬁpfoé]é’femgﬁt?% RHRSHEY U 1& n% grasent |
absent, el pyabsitiz&1 bl PstifErs A HedBbRdn ik Wobdliabsdmfle] Ty “ars0nshét on
or event associated with the system c vascul ature wherein the binding

partners akemnéYBnEHnﬁVﬁQRﬁ§F>ﬁwvé@tQﬂhﬁpéﬁmﬁmﬁﬁfﬂM%hm@m@Iﬁﬂf@?0@8ﬁb@¢%@$ n
T e o
i ndi cat i versfiomfy slraped Gernaldy, tevafly. cohlpeissdfiacsd pbke bidding paitnandut more n
the preferably comprises from about 2 to about 10,000, more preferably from about 10 to
about 5000 and even more preferably from about 20 to about 1000. Preferably, the spots of
the array are arranged in a sequence such as a rectangular, triangular or spherical matrix
where the position of an immunoglobulin region is defined by coordinates based on, for
example, row and column. The array of immunoglobulins may cover any convenient
20 region such as from about 0.1 mm? to about 100 mm®, preferably about 0.5 mm? to about
15 mm?. Generally, each region or spot is made up of immunoglobulin(s) having a single
distinct specificity. Specificity in this context is with respect to different antigens or
different regions of the one antigen. The preferred number of immunoglobulin spots is
from about 7 to about 1000 and more preferably from about 10 to about 1000. Most
25 preferably, the immunoglobulins are arranged in multiples such as duplicates, triplicates or
greater. Preferably, the array comprises the binding partners defined by partner (x,y)
coordinates such that each binding partner is defined by coordinates (x,y), (X2,¥2) ... (Xn,¥n)
wherein n is the number of binding partners for members in a biological sample. A pattern

of interaction is obtained using two or more interactions.

30



above coordinates are not to inply that the x and y coordi nate val ues are
the sane. 10 In one useful enbodinent, the instant invention detects
nyocar di avO0/s80e danage such as occurs in ACS incl udi ngp@&iVAUOTTiI@4pr esent
invention is also useful for determning the infarct size. Know edge of

t he exi stence of real cardiac danage facilitates early and rapid
therapeutic intervention. 15 Accordingly, another aspect of the present

i nvention provides a nethod for estimatiﬁ the size of an infarct or

rel ated condition in a subject wherein ffie"size of the infarct (Is) is
determned by the fornmula: f o f(t)dt x Bwx Kw Is = Ed x Kr 20 wherein
Is is infarct size F(t)dt is the rate of release of a nenber in a

bi ol ogi cal Asaoyplingly,saiathereadpect ob dha gproseats sventieth Semprises ey aareay of binding

ot herwi se activated in, a subj.ec n car di.ovas uIa on i,on
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nor e b|nd|ng par ners o sal ers I'ng partners are
i mmobi lized to a solid support and mhereln the pattern of

10 In one useful embodiment, the instant invention detects myocardial tissue damage such as
occurs in ACS including AMI. The present invention is also useful for determining the
infarct size. Knowledge of the existence of real cardiac damage facilitates early and rapid

therapeutic intervention.

15 Accordingly, another aspect of the present invention provides a method for estimating the
size of an infarct or related condition in a subject wherein the size of the infarct (Is) is

determined by the formula:-

. J:f(t)dt x Bw x Kw
§=
Edx Kr
20
wherein Is is infarct size
F(t)dt is the rate of release of a member in a biological sample, said member
being present, absent, elevated or otherwise activated in a subject

25 following a cardiovascular condition or event leading to the infarct

[f(t) is also 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 is the rate of removal of the member from evaluation; and



interaction between the nmenbers and binding partners is indicative of the
size of the 10 infarct or otherw se provides data input for assessnent of
t he sizevodor/moi nfarct. The above equation may be sinpliPCEAUbYO@oNbI ni ng
constants to formKd and defining f(t) as d + KdE. Accordingly, the
equation beconmes Kd f o E(t)dt + E(T) where E(T) is the activity or |evel
of the nmenber when the results of the paraneters have been referred to 15
base line conditions. Preferably, the neyfers in the biological sanple
conprise one or nore of nyoglobin, nyosin light chain (M.C), nyosin heavy
chain (MHC), total creatine kinase (CK) including CK-MB, |actate
dehydrogenase (LDH H4), aspartate am notransferase
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peptide (ANP), cytoplasm c FABP, brain natriuretic peptide (BNP),
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el R S g R RO il
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apoE, 30 honocysteine or parts thereof, Streptococcus sp., Porphyrononas
gi ngi val i sintégedtionobetween thaonembessiadd boinsUeartigers 451 indiggiveyefothe sazriof the

Chl anydi,a pneuponigae or i nol ogical .rel ative ereaf .. .nec is and
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ti ssue inhibitor, angiotensin- converting enzyne, CD95/Apol/Fas, hepatocyte
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brain natri urethﬁ peptide, angiotensin Il type receptor, endothelial
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pr ot ei ns,

Elaesacg\%gy or level of the member when the results of the parameters have been referred to

15 base line conditions.

Preferably, the members in the biological sample comprise one or more of myoglobin,
myosin light chain (MLC), myosin heavy chain (MHC), total creatine kinase (CK)
including CK-MB, lactate dehydrogenase (LDH-H4), aspartate aminotransferase (AST),
20 cardiac troponin I and T (cTn-/ and ¢Tn-T, respectively) and cTn-I and cTn-/ RNA, fatty
acid binding protein (FAB protein) including FABP1 and human heart-type, glycogen
phosphorylase-BB isoenzyme, a-atrial natriuretic peptide (ANP), cytoplasmic FABP, brain
natriuretic peptide (BNP), adrenomedullin (ADM), low density lipoprotein (LDL), very
low density lipoprotein (VLDL), high density lipoprotein (HDL) and intermediate density
25 lipoprotein (IDL), C reactive protein (CRP), serum amyloid A, P-selectin, prostaglandins,
platelet-activating factor (PAF), histamine, tumor necrosis factor o (TNFa), soluble TNF
receptor 2 (STNFR2), fibrin, fibrinogen, fibronolytic peptides, modified haemoglobin
(HbAlc), ferritin, soluble intercellular adhesion molecule (ICAM) including soluble
intercellular adhesion molecule-1 (ICAMI1), heat shock proteins, apoB, apoA, apoE,

30 homocysteine or parts thereof, Streptococcus sp., Porphyromonas gingivalis, Helicobacter



Fas ligand, ligands thereof or binding partners thereof or nucleic acid

nol ecul es encoding sane or their fragnents or |igands or binding partners
t hereof ovonuzdiei ¢ acid nol ecul es 10 encodi ng sanme or theCT/AUPHGIMENt S Or

| i gands or binding partners. Even one tinme point is useful to detect the
presence of nyocardi al damage where nultiple cardiac markers are
quantitated and the ratios of their plasnma |evels are calcul ated. However,
multiple (e.g. two or nore) time points gte preferred. Miultiple time points
taken 15 over seconds, mnutes, hours, days, weeks and nonths m ght provide
further information, for exanple, the tinme of onset, extent of damage
and/or the efficacy of therapeutic measures, Preferably, fromabout two to
about ten pvlgd sl (tHamydia seresmonire ohdmaymglpgical rglatives theggofy@eetiopisn
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decr eas@d FRRPdme S&’fneé)gﬁl?eérsé?%ﬂe ?Ofg‘é%f'é‘d%%‘z}&%‘e@ﬂ%%pr ession" in this

context includes transcription and/or translation of nucl eotide sequences
to produce nRNA and amino acid sequences respectively. In any event,
| evel s of Buen ehctimeipdintns weefitlde detegt e passersecaf myasardisli damage vders wyliplal ar
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However, multiple (e.g. two or more) time points are preferred. Multiple time points taken
15 over seconds, minutes, hours, days, weeks and months might provide further information,
for example, the time of onset, extent of damage and/or the efficacy of therapeutic
measures. Preferably, from about two to about ten time points are selected. The assay is
useful for determining the relative amounts or quantitative amounts or qualitative amounts
of preferably two or more members over time. A series of curves are produced and the area
20 under the curve is substantially proportional to the infarct size. An extrapolation back to

time zero permits determination of the approximate time of the infarct.

Similar issues arise in the detection of other conditions or events associated with the
systemic vasculature including thrombosis including deep vein thrombosis, endothelial
25 damage, vascularization of de novo tumor or cancer tissue, pulmonary conditions and

conditions of the arteries or veins.

As indicated above, the assay of the present invention may be conducted by analyzing
nucleic acid molecules in the biological sample. In one aspect, total nucleic acids (e.g.
30 including mRNA, RNA and DNA) are detected in the serum or other tissue fluid resulting

from cell necrosis. In another aspect, mRNA levels are detected following increased or



the paraneters associated with a condition or event associated with the
system ¢ vascul ature, said nethod conprising screening for the presence of
two or nmwe o nol ecul es in a biol ogical sanple which PRNAUNDOIBEUl es are
transl atable to nmenbers 10 which are present, absent, elevated or otherw se
activated followi ng said condition or event or a condition or event

ot herwi se associated with a cardi ovascul ar aberration said screening
conprising contacting the biological sanpgle with an array of

ol i gonucl eoti des capable of hybridizing or otherw se capturing said nRNA
or a cDNA corresponding to said nRNA nol ecul e and detecting said

hybridi zation or captive and wherein the presence 15 or absence of said
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useful and are_ contenplated by the instant invention. Real-time PCR is al so
useful to @ﬂleﬁ’}n&%@aféwaﬁ@llﬁ@°P®J@‘Pfs°1'(ﬁ"e’é§<pr ession of genetic sequences
over tige. Real-time PCR using the TagMan (regi stered trade mark) system
devel oped by PE Bi osystens (Foster City, CA USA) allows rapid detection
and 25 gquaAtddrdinglyy anbthENspesttdfche ptdsentrieeehtivarcohthmplates ateatisid/ef gsedsinRCR

processi ng_such as, gel elec r ophor esi s..and radloactlve zat | Hei d
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uses the 5 exonudl ease activit a Taq polynerise (AmpliTaq Gold, PE
Bi osyst emsmoleosleerin Gi bipjogival smﬁpbe WhmhrrgRbTrA nmleoahsearsltrmsltatabbl ’@am@nﬂve@ual
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quenched by 6-carboxy-tetranet hyl rhodam ne (TAMRA) through fl uorescent
resonance M@ngzg comprisieg comwtmgvﬁhng)ltdpgéﬁt jagwle Witk ansaray ehglgonurlgetides
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nunber of gAPLENAIMAIIBEIE MdDEdtedtiRg¥RIAABbridization or captive and wherein the presence
15 or absence of said mRNA or cDNA molecule is indicative of a said condition or event or a

risk of development of same.

Preferably, mRNA molecules are first subjected to reverse transcriptase to form
complementary (or copy) DNA (cDNA). Reverse transcription polymerase chain reactions
20 (RT-PCR) are particularly useful and are contemplated by the instant invention.

Real-time PCR is also useful to study the changing levels of expression of genetic
sequences over time. Real-time PCR using the TagMan (registered trade mark) system
developed by PE Biosystems (Foster City, CA, USA) allows rapid detection and
25 quantitation of DNA without the need for labour intensive post-PCR processing such as gel
electrophoresis and radioactive hybridization (Heid et al., 1996). In addition, the built-in
96-well format greatly increases the number of samples which can be simultaneously
analyzed. The method uses the 5’ exonuclease activity of a Tag polymerase (AmpliTaq
Gold, PE Biosystems, Foster City, CA, USA) during primer extension to cleave a dual-
30 labelled, fluorogenic probe hybridized to the target DNA between the PCR primers. Prior
to cleavage, a reporter dye, such as 6-carboxyfluorescein (6-FAM) at the 5’ end of the



5 The detection of interaction between nenbers and binding partners is
conveniently acconplished using a reporter nolecule. For exanple, the
assay dewa@ex/mayl conpri se an array of immunogl obulins. TheT/Amnobilki zed
array of immunoglobulins is then contacted by a biological sanple. The
contact is for a tinme and under conditions sufficient for 10 antigens to be
captured by the imobilized i munogl obulin. The captured antigens may then
be detected by any conveni ent neans such s biochem cal ly,

hi stocherni cally, inmmunologically or ?oscopically. | mmunol ogi ¢
detection is particularly convenient. For exanpl e, a second i munogl obul i n
specific for a captured antigen, labelled wwith a reporter nolecule, may be
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presence of a signal fromthe reporter nolecule determ A generalized
nethod i s 9hedust aasumuiption and is wopertispa ¢¢ theqwanher pf edpigsrafdhe tHpgoh semicAs
shown in Figures Ib-le. 20 By "reporter nolecule", as used in the present
specification, is neant a nol ecul e which, by its chem cal nature, provides

an anal yti %'e' JetbdtRA! bf iimfetaeticn %ﬁbeéﬂﬂhﬁﬁbafd aiid bitding qjae@abisoiz c@fveniently
i mmunogl obul i n bound antigen. Detection may be either qualitative or.
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reporter molecule, may be added. The identification of the reporter molecule indicates that

15 the antigen is captured. Alternatively, after the second immunoglobulin is added and it
forms a complex with the captured antigen, an anti-immunoglobulin labelled with a
reporter molecule is added and the presence of a signal from the reporter molecule
determined. A generalized method is shown in Figure 1a. More specific and preferred
methods are shown in Figures 1b-le.

20
By “reporter molecule”, as used in the present specification, is meant a molecule which, by
its chemical nature, provides an analytically identifiable signal which allows the detection
of immunoglobulin bound antigen. Detection may be either qualitative or quantitative. The
most commonly used reporter molecules in this type of assay include enzymes such as

25 enzymes combined with light emitting molecules, fluorophores or radionuclide containing
molecules (i.e. radioisotopes). In the case of an enzyme immunoassay, an enzyme is
conjugated to the second or third immunoglobulin, generally by means of bifunctional
cross-linking using, for example, agents such as glutaraldehyde, succinimide derivatives
and the like. As will be readily recognized, however, a wide variety of different

30 conjugation techniques exist which are readily available to one skilled in the art.

Commonly used enzymes include horseradish peroxidase, glucose oxidase, 3-galactosidase



and al kal i ne phosphat ase, anobngst others. The substrates to be used with
specific enzynes are generally chosen for the production, upon hydrolysis
by the cowoeypandi ng enzyne, of a detectable col our chanper/Abb1/é4ml so
possi ble to enpl oy fluorogenic substrates which yield a fluorescent
product or other photonic signal such as a flash of light. 5 Alternatively,
fluorescent conpounds, such as fluorescein and rhodam ne, may be

chemi cally coupled to inmunogl obulins wi jhout altering their binding
capacity. Wen activated by illumnati'onf with |ight of a particul ar

wavel ength, the fluorochrone-labelled irmmunoglobulin adsorbs the |ight
energy, inducing a state of excitability in the nolecule, 10 followed by
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15 In one particularly useful method, an immobilized immunoglobulin captures a member. A
second antibody directed to a different or overlapping epitope is then immunointeracted to
form an antibody-member-antibody complex. The second antibody is linked to, for
example, streptavidin and alkaline phosphatase which permits production of an identifiable
signal.

20
The assay device and the methods for conducting the assays of the present invention are
readily adapted for automation. For example, robotic systems may be used to deliver
appropriate amounts including nanolitre or picolitre volumes of immunoglobulins to a
solid support such as a nitrocellulose film or microtitre plate. After appropriate treatment,

25 the immobilized immunoglobulins may then be used in any assay. Again, this may be

automated or conducted using robotics.

The present invention further contemplates the use of a binding partner array as herein
described in the manufacture of an assay device for the detection of a cardiovascular

30 condition or event or a condition associated with systemic vasculature.



-34 The array of the present invention may al so be adapted for use on a
m crochip. Mcrochip technology permts the generation of thousands of
bi ndi ng pe@onexgi for a range of conditions and further perenAUSI/@UsDNAELI ON

and/ or computer analysis. A "mcrochip” includes a matrix support
conprising an array of adapter nol ecules, ligands or potential 5 binding
partners. The matrix support may al so be referred to as a biochip.
Reference to a "biochip" also includes g "gene chip". A gene chip includes

any array of two or nore oligonucl eotides or polynucleotides immbilized
to a solid support. The oligonucl eotide or polynucl eotide 10 corresponds to
a gene or nRNA sequence encoding a particular cardiac marker. Real -ti
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data processing neans preferably conprises a suitably programed conputer
and the steps of the nethod are 20 preferably perforned using the suitably
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partner. Accordingly, another aspect of the invention is directed to a
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time-RT-PCR are particularly useful in determining changing patterns of expression of the

15 markers.

The present invention further contemplates a data processing means to analyze and/or
screen interaction between members and their binding partners. The data processing means
preferably comprises a suitably programmed computer and the steps of the method are
20 preferably performed using the suitably programmed computer. In various forms of the
invention, the input information may take the form of values, identifiers or other data in
respect of the identity of the interacting partners or the absence of interaction. The input
data may be digitized. Alternatively, for implementation of the invention, a dedicated Fast
Fourier transform chip can be employed as at least part of the processing means.
25
In a preferred form of the invention, representation measurements are made identifying or

valuing the presence of an interaction between a member and a binding partner.

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

executing the steps of:-



WO 02/23191 PCT/ AUOL/ 01141 -35 (1) detecting a reporter nolecul e as an

i ndi cator or interaction of absence of interaction wth an i mobilized
menber omwa@ob2xehip array; 5 (2) analyzing the data obtai P€DAUNI/§IAY1 T O
identify nenbers present in a biological sanple; (3) optionally
gquantitating the amount of nmenbers from (2); and 10 (4) analyzing the data
to attribute a likelihood or risk of a condition or event. In a

particul arly useful enbodiment, the instgnt invention provides an

i ndi cation of the 1|ikelihood of develdﬁﬁﬁg ACS such as AM. 15

Accordi ngly, another useful aspect of the present invention provides a
nmethod for estimating the risk of devel oping a condition or event of the
system c vasculature in a subject wherein the risk is a function of the
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cTn-1 fatty acid binding protein (FAB protei n) i ncl udi ng FABP1 and
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(BNP), adr enomegishdlen (ADM), |ow density |ipoprotein (LDL), very I ow
density lipoprotein (VLDL), high density |ipoprotein (HDL) and internediate
density 25 lipoprotein (IDL), Creactive protein (CRP) serum anyl oid A,

P-sel ecti ng,\pro W PAF), histam ne,

t unor necr@i s §é{c§(ﬁgﬁ9§h§hﬂ{ﬁ§%ﬁh 5@5@%&’?@5&?@%&&% &(STNFRZ) fibrin,
fibrinogen, fibronolytic peptides, nodified haermgl obin (HbAlc), ferritin,
sol ubl e intercellul ar adhesi on nDIecu e Iudln sol ubl e

i nt er cdPl u(@r addwgiestheslatatgagih uteﬁé&ﬁ}al}oo%ﬁgﬁskgﬁa&rznﬁ 188 8F %Nt 500B, apoA,
apoE, 30 honocysteine or parts thereof, Streptococcus sp., Porphyrononas
gingivalis, Helicobacter pylori and Chlanydia pneunoni ae or i munol ogi cal
rel ati ves Imherpacfcularbcusesilserabvalindént) fe2iddtant POCTAtAHOIYOYkiE4 n in@@ation of the

likelihood of developing ACS such as AML

15 Accordingly, another useful aspect of the present invention 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 one or more of
myoglobin, myosin light chain (MLC), myosin heavy chain (MHC), total creatine kinase
(CK) including CK-MB, lactate dehydrogenase (LDH-H4), aspartate aminotransferase

20 (AST), cardiac troponin I and T (cTn-/ and c¢Tn-T, respectively) and cTn-I and cTn-I RNA,
fatty acid binding protein (FAB protein) including FABP1 and human heart-type, glycogen
phosphorylase-BB isoenzyme, o-atrial natriuretic peptide (ANP), cytoplasmic FABP, brain
natriuretic peptide (BNP), adrenomedullin (ADM), low density lipoprotein (LDL), very
low density lipoprotein (VLDL), high density lipoprotein (HDL) and intermediate density

25 lipoprotein (IDL), C reactive protein (CRP), serum amyloid A, P-selectin, prostaglandins,
platelet-activating factor (PAF), histamine, tumor necrosis factor o (TNFa), soluble TNF
receptor 2 (sTNFR2), fibrin, fibrinogen, fibronolytic peptides, modified haemoglobin
(HbAlc), ferritin, soluble intercellular adhesion molecule (ICAM) including soluble
intercellular adhesion molecule-1 (ICAM1), heat shock proteins, apoB, apoA, apoE,

30 homocysteine or parts thereof, Streptococcus sp., Porphyromonas gingivalis, Helicobacter

pylori and Chiamydia pneumoniae or immunological relatives thereof, necrosis and



pl atel et markers, |eptin, vasopeptidase inhibitor of cardi ac endogenous
ki ni ns, heparin, netalloproteinase-9, netalloproteinase-1 including its
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brain natriuretic peptide, angiotensin Il type 5 receptor, endothelial
constitutive nitric oxide synthase, glycoprotein Illa genetic

pol ynor phi sns, factor Vlila, thronbin, e thelin-1, cardiac nyofibrillar
proteins, Fas and Fas ligand, |igands thereof or binding partners thereof
or nucleic acid nolecules encoding sane or their fragnents or |igands or
bi nding partners. 10 In a particularly useful enbodinent, the present
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15 condition or event otherwise associated with a cardiovascular aberration said screening

comprising contacting the biological sample with an array of oligonucleotides capable of
hybridizing or otherwise capturing said mRNA or its corresponding cDNA molecule and
detecting said hybridization or captive and wherein the presence or absence of said mRNA
or cDNA molecule is indicative of a cardiovascular condition or event or a condition or
20 event otherwise associated with a cardiovascular aberration or a risk of development of

same.

The determination of risk of cardiac aberration or other condition or event associated with
the systemic vasculature has commercial benefits when an absence of risk is identified. For
25 example, a hospital or emergency bed or emergency vehicle may not need to be employed.
It is also useful to examine the general state of health or otherwise of a subject. Computer

screening is particularly useful in determining risk analysis.

Thus, in another aspect, the invention contemplates a computer program product for
30 assessing the likelihood of or risk of development of a condition or event associated with

the systemic vasculature, said product comprising:-



-37 (3) code that receives an input value for one or nore of features
wherein said features are selected from 5 (a) absence or presence of
nmyogl obi nyo ¢b)31absence or presence of nyosin |ight chai n POV/EUp1/011¢)
absence or presence of nyosin heavy chain (MHC); (d) absence or presence of
total creatine kinase (CK) including CK-MB; (e) absence or presence of

| act at e dehydrogenase (LDH H4); 10 (f) absence or presence of aspartate

am notransferase (AST); (g)' absence or_pyesence of cardiac troponin | and
T (cTn-1 and cTn-T, respectively) and cTn-1 and cTn-1 RNA; (h) absence or
presence of fatty acid binding protein (FAB protein) including FABPl and
human heart-type; 15 (i) absence or presence of glycogen phosphoryl ase- BB
i soenzyne; (j) absence or presence of a-atrial natriuretic peptide (ANP);

(k) cytoplasmc , ab ' L g etk j de
(BRP) (D) abs s el & DR, A Phe SERGE pfthe BF R By hibi i Rl o
presence of | owardesketiey ffanpoprotein (LDL), very low density |ipoprotein
(VLDL), high density lipoprotein (HDL) and internediate density

| i poprotein (IDL); (o) absence or presence of C reactive protein (CRP);

(p) absgnce or azese%gn&forgjgésgﬁemggg?ﬁﬁ. 25 (g) absence or presence of

P-selectin; (r) absence or presence o ost agl andi ns; (s) absence or

presence of pl af@l et almenievatpresgndeanfimoyositPight chaibt(MIdl)sence or presence of
hi stam ne; (u) sen:il(:#gg or Jar esence fof tunlgr necr.osi actor a (TNFa); 30
(v) absence or ¥7esefRSENGrOTPEFGRICOIFIOSHLLENY §p218 R2) :

(d absence or presence of total creatine kinase (CK) including CK-MB;
(e) absence or presence of lactate dehydrogenase (LDH-H4);
10 ® absence or presence of aspartate aminotransferase (AST);
(g)' absence or presence of cardiac troponin I and T (cTn-/ _and cTn-7,
respectively) and cTn-/ and cTn-/ RNA;
(h) absence or presence of fatty acid binding protein (FAB protein) including
FABP1 and human heart-type;
15 ) absence or presence of glycogen phosphorylase-BB isoenzyme;
) absence or presence of c-atrial natriuretic peptide (ANP);
k) cytoplasmic FABP;
O absence or presence of brain natriuretic peptide (BNP);
(m) absence or presence of adrenomedullin (ADM);
20 (n) absence or presence of low density lipoprotein (LDL), very low density
lipoprotein (VLDL), high density lipoprotein (HDL) and intermediate
density lipoprotein (IDL);
(o) absence or presence of C reactive protein (CRP);
() absence or presence of serum amyloid A;
25 (@)  absence or presence of P-selectin,;
(r) absence or presence of prostaglandins;
(s) absence or presence of platelet-activating factor (PAF);
®) absence or presence of histamine;
(u) absence or presence of tumor necrosis factor o (TNFa);
30 V) absence or presence of soluble TNF receptor 2 (STNFR2);

(w)  absence or presence of fibrin;



(w) absence or presence of fibrin; WO 02/23191 PCT/ AUOL/ 01141 -38 (Xx)
absence or presence of fibrinogen; (y) absence or presence of fibronolytic
pepti des;w@nl2absence or presence of nodified haenogl obi nPCHABDT)L141 (aa)
absence or presence of ferritin; 5 (bb) absence or presence of sol uble
intercel lular adhesion nolecule (I1CAM including soluble intercellular
adhesi on nol ecule-1 (1 CAML); (cc) absence or presence of heat shock
proteins; (dd) absence or presence of B, apoA, apoE;, (ee) absence or
presence of honocysteine or parts thereotS 10 (ff) absence or presence of
Streptococcus sp., Porphyrononas gingivalis, Helicobacter pylori or
Chl anydi a pneunoni ae or inmunol ogical relatives thereof; (gg) absence or
presence of nec®65|sdawmwpu@nemmeqﬁmmemgml (hh) absence or presence of
leptin; 15 (ii), absence or presenc e lase i nhi bitor of cardiac
endogenous kin is %f??m‘555ﬁ8°e é? %%M%eparln (kk) absence or
@

presence of netg)l Omelﬁerba%@esancd&iﬁocﬁﬁaBm@ob@mm ; of
nmetal | oproteinase-1 including its tissue inhibitor; 20 (nmm absence or

presence of ang@éie Sﬁmenﬁwemen%yaéheywe; (nn) absence or presence of
CDOS/ Apg |/ Fas; é)%g %@éﬁ&cﬁrb Fesgﬁc%sg ggluﬂfe {ﬂ?&%ﬂl‘fé{‘t ﬁihggl ?le@qﬂe O(E[Q/é%\}ﬂ)

absence or pres | e vascu cel esi on nD ecu
25 (qq) absence or pmemamgeonibl@ilneamlumadnesnaimommmqlmmn)ge (rr)

A enCe O T e e scmotbr presante of heat shock proeine;
(dd) absence or presence of apoB, apoA, apoE;
(ee)  absence or presence of homocysteine or parts thereof;

10 (ff)  absence or presence of Streptococcus sp., Porphyromonas gingivalis,
Helicobacter pylori or Chlamydia pneumoniae or immunological relatives
thereof;,

(gg) absence or presence of necrosis and platelet markers;
(hh) absence or presence of leptin;
15 (i)  absence or presence of vasopeptidase inhibitor of cardiac endogenous
Kkinins;
(ij)  absence or presence of heparin;
(kk)  absence or presence of metalloproteinase-9;
(I)  absence or presence of metalloproteinase-1 including its tissue inhibitor;
20 (mm) absence or presence of angiotensin-converting enzyme;
(nn)  absence or presence of CD95/Apol/Fas;
(o0) absence or presence of hepatocyte growth factor;
(pp) absence or presence of soluble vascular cell adhesion molecule-1
(VCAMY);
25 (qq) absence or presence of plasma brain natriuretic peptide;
(rr)  absence or presence of angiotensin II type receptor;
(ss) absence or presence of endothelial constitutive nitric oxide synthase;
(tt)  absence or presence of glycoprotein ITa genetic polymorphisms;
(un)  absence or presence of factor VIla;
30 (vv)  absence or presence of thrombin;

(ww) absence or presence of endothelin-1;



(ss) absence or presence of endothelial constitutive nitric oxide synthase;
(tt) absence or presence of glycoprotein Illa genetic polynorphisnms; (uu)
absence oavoprenence of factor Vila; 30 (w) absence or preBena®oué1ighr onbin
(ww) absence or presence of endothelin-1; WO 02/23191 PCT/ AUOL/ 01141 -39
(xx) absence or presence of cardiac nyofibrillar proteins; (yy) absence or
presence of Fas and Fas |ligand; and (zz) absence or presence of |igands

t hereof or binding partners thereof or nygleic acid nolecul es encoding
sane or their fragments or ligands or bimding 5 partners; and (4) a
conput er readable nmediumthat stores the code. Yet another aspect of the

i nvention extends to a conputer system for assessing .the 10 |ikelihood of
a subj ect havi ngxh caEwenceiosPreseneafsardiacdByoithrdlar fFoieintne syst enic

vascul aure mheéﬁtn aﬁ%ﬂﬁ%gg&%gﬁ&ﬂﬁﬁﬁﬁs F%ggkhag&ﬁ_(l) a machi ne-readabl e

data storage ne m conprising a data stor material encoded with

machi ne- r eadabl gzylat shsendeesrirssencd of lipands thereoadainding gpattacrs dpedfae nudlsic

val ues for one or nore_ features, wherein said features are_ selected. from
(a) absence or prese#d® BelecRlesyprasding gasye 85%?“\%2‘38?165‘?%%#1‘8@1‘]& orhpdims
light chain (M.O); é%ﬁﬁwﬁp§&pce or presence of nyosin heavy chain (MHC); 20
(d) absénce or presence of total creatine kinase (CK) including CK-MB, (e)
absence or presence of |actate dehydrogenase (LDHH4); (f) absence or

presence of, aspartate am nqtransferase (AS]); ) absence or presence of
cardi ac tr%%oniﬁc?HQ%WT”?a@ me ‘&@Wﬁ&f§ﬁk5@égectively) and cTn-1 and

cTn-1 RNA; 25 (h) absence or presence of fatty acid binding protein (FAB
protein) ‘including FABPl and human heart-type; ]
Yet another aspect of the invention extends to a computer system for assessing the

10 likelihood of a subject having a condition or event associated with the systemic vasculaure

wherein said computer system comprises:-

(1) a machine-readable data storage medium comprising a data storage material
encoded with machine-readable data, wherein said machine-readable data comprise

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

() absence or presence of myoglobin;
(b)  absence or presence of myosin light chain (MLC);
(c)  absence or presence of myosin heavy chain (MHC);
20 (d  absence or presence of total creatine kinase (CK) including CK-MB;
(e) absence or presence of lactate dehydrogenase (LDH-H4);
® absence or presence of aspartate aminotransferase (AST);
(2)  absence or presence of cardiac troponin I and T (cTn-/ and c¢Tn-T,
respectively) and ¢Tn-I and cTn-/ RNA;
25 (h)  absence or presence of fatty acid binding protein (FAB protein) including
FABP1 and human heart-type;
® absence or presence of glycogen phosphorylase-BB isoenzyme;
@ absence or presence of o-atrial natriuretic peptide (ANP);
(k)  cytoplasmic FABP;
30 O absence or presence of brain natriuretic peptide (BNP);

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



(1) absence or presence of glycogen phosphoryl ase-BB i soenzyne; ()
absence or presence of a-atrial natriuretic peptide (ANP); (k) cytoplasmc
FABP; 30WwWa)2atsence or presence of brain natriuretic peppCTOAU(BNRYT (M)
absence or presence of adrenonmedullin (ADM; WO 02/23191 PCT/ AUOL/ 01141
-40 (n) absence or presence of |low density |ipoprotein (LDL), very |ow
density lipoprotein (VLDL), high density lipoprotein (HDL) and
intermediate density lipoprotein (IDL);,{0) absence or presence of C
reactive protein (CRP); 5 (p) absence or presence of serumanyloid A (q)
absence or presence of P-selectin; (r) absence or presence of

prostagl andin; (s) absence or presence of platelet-activating factor (PAF);
(t) absence or éﬁese@h@én@f ompessense rf; lovodensity dipeprrianoLlNr)e y&RE v rdepsifor

necrosis factor a (T, e ( ene r : l,eqT: or
2 (sTNFR2); (W) absoneaogh X‘?’%?Eﬁc@f%’f %?%&??ﬁ%f%b@\%ﬁ afid %f%@%ﬂ%%‘ of
fibrinogen; (y) absedssitptipggreteen@®Lyf fi bronolytic peptides; 15 (z)
absence or pres(quce of nodi fied haenmogl obin (HbAl ¢): (aa) absence or
presence of fer{Dti ndbseris)or PEesencserldy To3rideanetey bubl e intercel lul ar

adhesi og nol ecu (1 %ce -rg?és‘égéer&’séﬂl!ni"% oidaercel lul ar adhesi on
); (cc) a

nol ecule-1 (1 CA ence or presente of heat shock proteins; 20
(dd) absence or(Qr esshzerceafr pagreie diodelectinpE; (ee) absence or presence of

honmocysteine or parts thereof, (ff) absence.or presence of Streptococcus
sp., Porphyr Om)ﬂgs g%apgpé]ripg?se ce gf prostagrfandms,
(s)

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

) absence or presence of histamine;

10 (u)  absence or presence of tumor necrosis factor o (TNFa);

(v)  absence or presence of soluble TNF receptor 2 (STNFR2);

(w)  absence or presence of fibrin;

(x)  absence or presence of fibrinogen;

) absence or presence of fibronolytic peptides;

15 (2) absence or presence of modified haemoglobin (HbAlc);

(aa)  absence or presence of ferritin;

(bb) absence or presence of soluble intercellular adhesion molecule (ICAM)
including soluble intercellular adhesion molecule-1 (ICAM1);

(cc)  absence or presence of heat shock proteins;

20 (dd) absence or presence of apoB, apoA, apoE;

(ee) absence or presence of homocysteine or parts thereof;

(ffy  absence or presence of Streptococcus sp., Porphyromonas gingivalis,
Helicobacter pylori or Chlamydia pneumoniae or immunological relatives
thereof;

25 (gg) absence or presence of necrosis and platelet markers;

(hh) absence or presence of leptin;

(i)  absence or presence of vasopeptidase inhibitor of cardiac endogenous
kinins;

(i)  absence or presence of heparin;

30 (kk) absence or presence of metalloproteinase-9;

(I)  absence or presence of metalloproteinase-1 including its tissue inhibitor;



Hel i cobacter pylori or Chlanydia pneunoni ae or imunol ogical relatives
thereof; 25 (gg) absence or presence of necrosis and platel et markers;
(hh) absevwae2z¥9presence of leptin; (ii) absence or presePCEADN/N1141
vasopepti dase i nhi bitor of cardiac endogenous kinins; (jj) absence or
presence of heparin; 30 (kk) absence or presence of netall oproteinase-9;
(11) absence or presence of netalloproteinase-1 including its tissue

i nhibitor; WD 02/23191 PCT/ AUOL/ 01141 -41 (nmm absence or presence of
angi ot ensi n-converting enzyne; (nn) absénce or presence of CD95/ Apol/ Fas;
(o0) absence or presence of hepatocyte growh factor; (pp) absence or
presence of soluble vascular cell adhesion nolecule-1 5 (VCAM); (qq)
absence or pres@moy dfseptcaipeesonet of angiotenginecongerpageneane; (rr) absence or

presence of angjotensin Il type re : .absence or presence of
endot hel i al con¥®t u? S%cenqr#?sgn%ex@@ﬁﬁ@éﬁ’ (tt) absence or presence
of glycoproteindd)a gRBedd & pRPekHEBteb 5Byt EdwiHEct@hsence or presence of
factor VIla; (vv) absence or presence of thrombin; (ww) absence or

presence of end®Phel dhsence (orxpregereencyd celuplee spadarofcellaadhesionmmmelepilpill ar
pr ot ei ng; (yy) abse&;&ml presence of Fas and Fas ligand; and 15 (zz)
absence”or presence |93hds t hereof or binding partners thereof or

nucl ei ¢ acid njqpcuilgenesi@iésegessiipiasata rh@inatrfuregopsptideor | i gands or
binding partners; (2) a working nmepory for storing instructions for
processi ng sai d0fRachitfengeidaesieace of angiotensin II type receptor;

(ss)  absence or presence of endothelial constitutive nitric oxide synthase;
(tt)  absence or presence of glycoprotein Illa genetic polymorphisms;
10 (uu)  absence or presence of factor Vlla;
(vv) absence or presence of thrombin;
(ww) absence or presence of endothelin-1;
(xx) absence or presence of cardiac myofibrillar proteins;
(yy) absence or presence of Fas and Fas ligand; and
15 (zz) absence or presence of ligands thereof or binding partners thereof or nucleic
acid molecules encoding same or their fragments or ligands or binding

partners;

(2)  a working memory for storing instructions for processing said machine-readable

20 data;

(3)  a central-processing unit coupled to said working memory and to said machine-
readable data storage medium, for processing said machine readable data to provide
a sum of said values corresponding to a predictive value for said candidate

25 sequences; and

() an output hardware coupled to said central processing umit for receiving said

predictive value.

30 A version 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



20 data; (3) a central-processing unit coupled to said working nenory and
to said nachi ne- readabl e data storage nedium for processing said nmachine
r eadabl e wi@abz23101 provi de a sum of said val ues correspondP@yAUO1/@1141
predictive value for said candidate 25 sequences; and (4) an out put

har dwar e coupled to said central processing unit for receiving said

predi ctive value. 30 A version of these enbodinents is presented in Figure
3, which shows a system 10 including a_genputer 11 conprising a central
processing unit ("CPU') 20, a working WO 02/23191 PCT/ AUOL/ 01141 -42
menory 22 whi ch may be e.g. RAM (random access nenory) or "core" nenory,

mass stora h as re disk drives or ROM dri ves),
one or ég %d%( fs"l% & 98 &% 85?‘&3‘1"&?%%%5’5}’)50@ @orq%gge@pryﬂg}aés
keyboar dS ZtbragBeoryoh E(sudhna%uc.t,nel di@8re3@isk ARJeLHE g?' %@ﬁ Qb PHhe bt BRge 40

all of which are interconnected by a 5 convention rectl onal system
bus 50. | nathoderayivabe (36RTEodispley tetmnmimﬁﬁl,tme drimbye keybotrdsi28eenS06r nmnq/ be
i npl enented_in.a riety of For e-readabl e d

s T rvendmih Hhes el R ree Bhe otm FASR a RESHIIE M BiivrnegBd by
connect Xl kyneentish&MidinRtibhdl@y@émbassgat ed data line 34. 10 Alternati Vel y
or additionally, the input hardware 36 may conprise a CD. Alternatively,
ROM drives or disk drives 24 in conjunction with display termnal 26,

keyboard 2 e as.an, i.n t dev put har.d re 4

coupl ed to%l rr%l&f(ﬁljaﬁgf% ool %pt?thmpﬁ%%r g’inﬁ‘fogg’rwylg’g %e]ﬁe%t ed
by convent ivarietly of ewiys.Sor eﬁymﬁ&ymthlﬁmm%ie d@!atdfmﬁls hFeaAvien ﬁ1a§@e'1ﬁ1YutteH%d ude
CRT di spl aﬁg{ erm nal 26 for displaying a_synthetic polynucl eotide sequence

or a synt MY ofamesisst Prmodentidn cngsted by @rtplﬁé@ﬂﬁéﬁ@m dedmtpdndaﬂadmd\&ér e
ht af 4 t d,
ot e ek B e Ay SRR OB Ao

ROM drives or disk drives 24 in conjunction with display termmal 26, keyboard 28 may

also be used as an input device.

Output hardware 46, coupled to computer 11 by output lines 40, may similarly be
15 implemented by conventional devices. By way of example, output hardware 46 may
include CRT display terminal 26 for displaying a synthetic polynucleotide sequence or a
synthetic polypeptide sequence as described herein. Output hardware might also include a
printer 42, so that hard copy output may be produced, or a disk drive 24, to store system
output for later use.
20
In operation, CPU 20 coordinates the use of the various input and output devices 36, 46
coordinates data accesses from mass storage 24 and accesses to and from working memory
22, and determines the sequence of data processing steps. A number of programs may be
used to process the machine readable data of this invention. Exemplary programs may use

25 for example the following steps:-

(1)  inputting values for at least one feature associated with an expression of a target

gene, wherein said features are selected from:-

30 (a) absence or presence of myoglobin;

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



I n operation, CPU 20 coordinates the use of the various input and out put
devi ces 36, 46 coordinates data accesses from mass storage 24 and accesses
to and fvooomeaiki ng nenory 22, and determ nes the sequenB€T/AlUodeat &l
processi ng steps. A nunber of prograns may be used to process the nachine
readabl e data of this invention. Exenplary prograns may use 25 for exanple
the following steps: (1) inputting values for at |east one feature
associated with an expression of a targe gene, wherein said features are
selected from 30 (a) absence or presence of nyogl obin; (b) absence or
presence of nyosin light chain (M.C); WD 02/23191 PCT/ AUOL/ 01141 -43 (c)
absence or presence of nyosin heavy chain (MHC); (d) absence or presence of
][Ot al creatine ()nasabs¢@i€)or prasenodiofgnyOkinNBavy ¢ladin EKNCe or presence of

act ate dehydrogenas LDH H4): (f ence Qr_pr ce, of rtate
ami not r ansf er as‘gﬁ(AS%S,gnC? L&y SE‘H%&?%‘%Q@ e%pgi@%g?@]??gﬁ}ugy%aégf onin 1 and
T (cTn-| and cTiy T, qafeesbrasicslordidhis Sondragfla (DB (1) absence or
presence of fat aci d binding protein (FAB protei nS i ncluding FABP1 and
human heart-typ@{ (i ybsetpsan pecsorcet aspaniate aminglrgnséryase (M¥d3phor yl ase- BB

i soenzypge; 10 (j) ahsence or_ presence_ of. a- i n I et t i-de
(ANP) ; %nli) cyt opt as qogeq_chg p(r%en%ebggn%ag&lg? %éé)snglnclea{éé gr@?%ﬁgngﬁé)iél}?l et’i ¢
peptide (BNP); (m @bﬁ@ﬂeaérpandmmpaﬁ&mtmﬁmnonedul lin (ADM; (n)
absence or presence of |ow density lipoprotein (LDL), very low. densjty 15
li poprotein (VL®D), #hsgreecurzpiopcs ppésiyorcd Hindury projein (Fﬁée?rﬁﬁdlﬂ)a@éludmg
density |ipoprotein b Q) ce or presence of C reactive protein
(CRP); (p) absence %‘Eﬁ %ém%rgggﬁgag{e:%?ﬁ anyl oid A P

@) absence or presence of glycogen phosphorylase-BB isoenzyme;

10 @) absence or presence of o-atrial natriuretic peptide (ANP);
k) cytoplasmic FABP;
()] absence or presence of brain natriuretic peptide (BNP);
(m)  absence or presence of adrenomedullin (ADM);
(n)  absence or presence of low density lipoprotein (LDL), very low density
15 lipoprotein (VLDL), high density lipoprotein (HDL) and intermediate
density lipoprotein (IDL);
(0)  absence or presence of C reactive protein (CRP);
(p)  absence or presence of serum amyloid A;
(@)  absence or presence of P-selectin;
20 69) absence or presence of prostaglandins;
(s) absence or presence of platelet-activating factor (PAF);
) absence or presence of histamine;
(u)  absence or presence of tumor necrosis factor oo (TNFa);
(v)  absence or presence of soluble TNF receptor 2 (sSTNFR2);
25 (w)  absence or presence of fibrin;
x) absence or presence of fibrinogen;
§%) absence or presence of fibronolytic peptides;
() absence or presence of modified haemoglobin (HbAlc);
(aa)  absence or presence of ferritin;
30 (bb) absence or presence of soluble intercellular adhesion molecule (ICAM)

including soluble intercellular adhesion molecule-1 ICAM1);



(q) absence or presence of P-selectin; 20 (r) absence or presence of
prostagl andi ns; (s) absence or presence of platelet-activating factor
(PAF); WoOozbBence or presence of histam ne; (u) absencerPor/Appsgisce of
tumor necrosis factor a (TNFa); (v) absence or presence of soluble TNF
receptor 2 (sTNFR2); 25 (w) absence or presence of fibrin; (x) absence or
presence of fibrinogen; (y) absence or presence of fibronolytic peptides;
(z) absence or presence of nodified haeqﬁglobin (HbAl c); (aa) absence or

presence of ferritin; 30 (bb) absence or“presence of soluble intercellular

adhesi on nol ecule (I CAM including soluble intercellul ar adhesion
mol ecul e-1 (I CAML); WO 02/23191 PCT/ AUCL/ 01141 -44 (cc) absence or
presence of heafcckhoabisenmear prassnce qfde)t shbelepioteins; presence of apoB, apoA,

apoE; (ee) abse or, presence of ysteine or parts thereof; (ff)
absence or pres@ﬁge %FQ #EQFEEBE%ﬂggggz¥¥§%FB rononas gingivalis, 5
Hel i cobact er pyegy i aendeidrpracdhce dMRHBRYitaiR: Of prtytaebRYi cal rel atives
t hereof ; (gg) absence or presence of necrosis and platel et markers; hh)

absence or preséhice @fsenapor roresanry efSerpiecetcupr Wse OB BT ORIANS SIS EHS
hepari o (kk) absencaob o ReEed B CIReATiaghblndRIE B Gt BERERLREs
presence of mnetall opmhefegf:nase-1 including its tissue inhibitor; (mm
absence or presence of angiotensin-converting enzyne;
(gg) absence or presence of necrosis and platelet markers;
(hh) absence or presence of leptin;
(ii)  absence or presence of vasopeptidase inhibitor of cardiac endogenous
10 kinins;
(Gj)  absence or presence of heparin;
(kk) absence or presence of metalloproteinase-9;
(1)  absence or presence of metalloproteinase-1 including its tissue inhibitor;
(mm) absence or presence of angiotensin-converting enzyme;
15 (nn) absence or presence of CD95/Apol/Fas;
(oo) absence or presence of hepatocyte growth factor;
(pp) absence or presence of soluble vascular cell adhesion molecule-1
(VCAMY);
(qq) absence or presence of plasma brain natriuretic peptide;
20 (rr)  absence or presence of angiotensin II type receptor;
(ss)  absence or presence of endothelial constitutive nitric oxide synthase;
(tt)  absence or presence of glycoprotein IIla genetic polymorphisms;
(un) absence or presence of factor VIla;
(vv)  absence or presence of thrombin;
25 (ww) absence or presence of endothelin-1;
(xx) absence or presence of cardiac myofibrillar proteins;
(yy) absence or presence of Fas and Fas ligand; and
(zz) absence or presence of ligands thereof or binding partners thereof or nucleic
acid molecules encoding same or their fragments or ligands or binding

30 partners;



15 (nn) absence or presence of CDO5/ Apol/Fas; (o00) absence or presence of
hepat ocyte grow h factor; (pp) absence or presence of soluble vascul ar cel
adhesi onwebzrzube-1 (VCAML); (qq) absence or presence of PEl/agns0bsBi N
natriuretic peptide; 20 (rr) absence or presence of angiotensin Il type
receptor; (ss) absence or presence of endothelial constitutive nitric oxide
synthase; (tt) absence or presence of glycoprotein Ma genetic

pol ynmor phi sns; (uu) absence or presence of factor Vlila; (vv) absence or
presence of thronbin; 25 (ww) absence or4ﬁresence of endot helin-1; (xx)
absence or presence of cardiac myofibrillar proteins; (yy) absence or
presence of Fas and Fas |ligand; and (zz) absence or presence of |igands

t her eof or (D) ndi nddimgrnhereslsed foesad featuresogirevide apeedictivel vainel fos sad sapiiencs;
same or their fr%ggents or ligands or binding 30 partners; W) 02/23191
PCT/ AUOL/ 01141 (2) adding the values for said features to provide a
predi ctive value for said sequence; and (3) outputting said predictive
value. 5 Figure 4 shows a cross section of a magnetic data storage nedi um
100 whi ch dan be ougtthegeshidprellictme ialne r eadabl e data, or a set of
Instructjons, for designing a synthetic nolecule of the invention, which
can be rried out by a system such as system 10 of Figure 5. Medium 100

can be a cqa%@reu QRS B'&Bﬁke@tﬁﬂf%‘f’faem@?néﬂﬁr&tﬂ s@kagehRudingh 206 wWHigbba 50

substrate 101, which nmay be conventional, and a suitabl e coating 102, which
my be coreneedeadowith mznhmn@aéérbl@daﬂa, of desst of omﬁalph@lrﬁg forn derigries @ovymihesc

g i S0 i P 8 METRROH, sUieRGas B Xah il SAbPE Shibs Sl "Rk T 'of
Figure 5. Medium 100 can be a conventional floppy diskette or hard disk, having a suitable

10 substrate 101, which may be conventional, and a suitable coating 102, which may be
conventional, on one or both sides, containing magnetic domains (not visible) whose

polarity or orientation can be altered ﬁiagnetically. Medium 100 may also have an opening

(not shown) for receiving the spindle of a disk drive or other data storage device 24. The

magnetic domains of coating 102 of medium 100 are polarized or oriented so as to encode

15 in manner which may be conventional, machine readable data such as that described

herein, for execution by a system such as system 10 of Figure 3.

Figure 4 shows a cross section of an optically readable data storage medium 110 which
also can be encoded with such machine-readable data, or set of instructions, for screening a
20 candidate molecule of the present invention, which can be carried out by a system such as
system 10 of Figure 3. Medium 110 can be a conventional compact disk with read only
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 a suitable
substrate 111, which may be conventional, and a suitable coating 112, which may be

25 conventional, usually 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 pits is read

by reflecting laser light off the surface of coating 112. A protective coating 114, which
30 preferably is substantially transparent, is provided on top of coating 112.



(not shown) for receiving the spindle of a disk drive or other data storage
device 24. The magnetic domains of coating 102 of nedium 100 are pol ari zed
or orientvadozzias to encode 15 in nmanner which nay be conpenUon@li41 machi ne
readabl e data such as that described herein, for execution by a system
such as system 10 of Figure 3. Figure 4 shows a cross section of an
optically readable data storage nedium 110 which also can be encoded with
such nmachi ne-readabl e data, or set of |n4%truct|ons for screening a 20
candi date nol ecul e of the present invention, which can be carried out by a
system such as system 10 of Figure 3. Medium 110 can be a conventi onal

conpact disk with read only ne (CDROVpkpor a rewrltar%ée medi um such as
a nmagnet o-]élptﬁlpéaﬁe @fi sragnpipRtical dliyl‘ptaﬁ &aVel kpewmagnabing 142 @H@tpé)tsc}g]t?’a b |y
writable. e LY ' S i y be
conventi ona Wﬂ%&ftlfggémcog angl@?sgmdlﬁﬁy Hp%gleﬂ{ag%&(]:%ﬁv%tl gr%]éa@
usual |y ofmagt&tmalﬁem%nﬂieb&ﬂrabee Jaldeﬂahntdlﬂperatmeambyaa GRelR@dt shewils Thel |

known, coating 112 is reflective and is inpressed wi.th, a_pluralit pits
113 to enc%@%t tion aftaedomaipg canhi r@aﬁa aleaﬁwélgéﬁ? BgEsAtiAn Oéfanﬁ light Féﬂqc{@&

by reflg 5‘& clolgﬁffg faioqlgl aﬁig{l%egxf@)t SEHhE AGMaRE chQRie Bt dblas RsRiv¥asdbiy e

coati ng 11 I's substantially transparent, is provided
on top of coat i ng 112. WD 02/ 23191 PCT/ AUOL/ 01141 -46 In the case of a

magnet 0- o cal disk, as is we no coatin has no pits 3, ,but
e o ur B Bipsc Syt apt v ehisaAS A JeEm sty Featitds AonftbRoMat A
changed nganelhialday ydesmbeRY sd @Q@t\{étglaofc@ifffe?énﬂ WRRPB! Rkl fhes@ SoMPodite
| aser (not shown). The orientation of donmai ns can be read by neasuring

t he pol ar i faturesn Tofparticidar, Kiegbnmpasite dfeatart anf boany dunetivg a1 combyination of a

ot coont Ocy SR FRTYFYEs OEE (OPECSI 4 Bire 100 (WO et o (R EH o N

More t han s@ﬁ's%lcfa@élbg'a[rﬁhﬁﬁ’d”' lingarC ‘tﬂﬁfé statlﬁlc)ﬂadﬂd@ché’ 1iRé. Alitdrhgivent, nvéy shdnO
formthese conposite feafures. partl cular, the conposite feature can be

any funct i ore fatugoedsi baoblainedfn a fm@m@nﬁpn@mééﬁ girasithimelic tafgebrainBy syaveof
f eat Th t
eatures, SRR SRR T g th AP B g AL R o WP IBRGE or b BOBRRERT .

feature Cafbaﬁ@e ﬁﬁ&&ioﬁ%ébdnﬂ t3 af subcfdceion lof Baaher of(dhe®r mdrctfogteics Gom another

al gebrai c). Y
15 feature A tematlvely, a composite feature may equal a constant times one or more

features. Of course, there are many other ways composite features can be defined.

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



exanple, a conposite feature may equal the sumof two or nore features or a
conposite feature may correspond to a sub-fraction of overlap of one or
nore featwoez2fispm anot her 15 feature. Alternatively, a cpapasitelieature
may equal a constant tines one or nore features. O course, there are many
ot her ways conposite features can be defined. The present invention is
further described by the following non-limting Exanples. WO 02/23191

PCT/ AUOL/ 01141 -47 EXAMPLE 1 Early Bioc?gnical Mar kers of a cardiac
condition or event Myoglobin, CK-MB, Cardiac Troponin-T and Cardi ac
Troponin-1 5 The prinme requisite for an early marker is that the

devel opnent of the test should be readily performed in a short tinme period
and that the marker be rel eased soonENAMPIFhe ACS including AM. ldeally,

an early diagnostic fgr incl,u s a.Poin Car e, devi ce,
namely a small, pref eg‘é(ﬁ’( iqckeng: ZW&‘?\‘/PE@CW’%“F@”W%’%@% a potenti al
10 ACS including AM patient first presents at a clinic including a
hospital or general physician's practice. O the early markers, each of
myogl obi n, M)@tgédblicI{éféMB\e@liﬂzma@fepq@Kﬂ’qndcﬁqxdlmé"rep@ﬁfﬁ nee kinase MB

i sof orm Ck&NED cardiac troponin-T (cTn-T) and cardiac troponin-1 (cTn-1),
15 has ightly different characteristics based on: (1) whether it is

specific t Q"h%%rﬁh@(feciuléiﬁ:uﬁ)r an( &arlyt indEkek Qs fRAGhe PRKopRENTDS theelest sHodld bae
period during which ak level is maintained; 20 (4) clinical sensjitivity

and (5) cl |reﬁd¢1a|pe§f9@@¢d il jat shortpiéme periobgnd tit ghe mapkarisneslonsed sontealisrhe

car i ac- spdiry HRTRTRE POTE BbyF ! Ay MIGhRk AR ABIIPh poinot |

assayed by Gufe UeWte)oaaREya sﬂihnglbﬁmrablyihsmyhelardevme idch eniideyt wieher poteetchl
usi ng either nonoclonal or polyclonal antibodies or, conbinations of these.
Ser um | ¥y elACH dafduding 4ABI1 patient first presents at a clinic including a hospital or genera

physician’s practice.

Of the early markers, each of myoglobin, total creatinee kinase (CK) including creatinee
kinase MB isoform (CK-MB), cardiac troponin-I" (cTn-T) and cardiac troponin-/ (cTn-),
15 has slightly different characteristics based on:-

(1)  whether it is specific to cardiac tissue;

(2)  time to reach peak serum levels;

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

(5) clinical specificity (Dean, 1998).

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

25 Myoglobin is not cardiac-specific but is the first to reach a peak (Figure 2). It is usually
assayed by an immunoassay. Myoglobin assays are conveniently determined using either
monoclonal or polyclonal antibodies 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-diagnostic
levels after 10-12 hours. CK-MB is a reliable marker of ACS including AMI It rises to

30 peak levels at about 12 hours and falls rapidly to non-diagnostic levels at 20-24 hours after

the onset of chest pain.



hours fromthe onset of chest pain but the peak is transient and may fall
to non-diagnostic levels after 10-12 hours. CK-MB is a reliable nmarker of
ACS incl wdbnz23aM . It rises to 30 peak | evels at about 12rémansi/endt falls
rapidly to non-diagnostic | evels at 20-24 hours after the onset of chest
pain. WO 02/23191 PCT/ AUOL/ 01141 -48 Both cTn-1 and cTn-T are cardi ac
specific. cTN-I has an advantage since cTn-T may be expressed by skel et al
muscl e foll owi ng experinental injury and,has been detected in regenerating

skel etal nuscle in man (Bordet et al., 1997). c¢cTn-T is, however, clinically
5 quite sensitive and is capable of detecting 64% of true AM patients.
When the infarct is small, the cTn-T test can result in a significant

nunber of false negative results. ¢cTn-T has, however, an advantage of
rising to sji@ni-fi | ¥ € L 3) C f
chest pai nﬁbt%{u T:nejr;r%ﬁ\s&iﬂgl %\%f%aﬁ&g%%ﬂ%gﬁ%. %;;NE%%I%% £aﬁr)# &\?dgﬁargg[%{ °§§§r§ ?ﬁ%%&a%est
pai n is thepeasedbesikelaalsmusile folkseink adxiperimental Haryaend yhabdyen tdetaated, inbut
for 75%of patients with chest pain, the pain_is non-cardiac in ori.gin.
Thus, it i%Sensging shslstialmmnusee e Borleyf ia(/el?)?7édP£{11Tv’é’ Ay EeeTy ?ﬂll}lgaéfys
for ACS:to | £ : LY rdi-pehas 0, S ; m t
o pati ont (e aRPE and EefERblotooREURE B8 YL Fue ARDARELSS VAT, iliBtoP:

i nt err el at @nall, TheisTn-Thest dand fasalnlit 4 signifmemtchumber ob faAsemegativeateswtspcbin-ihaes

are largely overcone by correlating a test. (e, g. - anti.bhod est), with
ot her -t oot bowteh s yRbuE oy dren  sgpircagey FlsSint Toyely & s Toists O the
I nconveni e&sefi&dche&)b%ﬁﬂfﬂ 1ehaiR SR8 GIeRlahY NGNSt Tor 3-8idayar ound tines are

required and specialist staff are needed to operate the diagnostic
instrunments in hospital biochem stry departnments. They 20 include CK-MB,
he

cTn-T apd gIn-1..The ability to test_.a nunber of .early markers usi

mi cr oa_ﬁlﬁayéhﬁ et ’Sft.h? ﬁgmﬁcélggrﬁau%%mels atf‘(glsatﬂ E%B?fgﬁli‘cé'g © @%@%rﬁ%ﬁ of
reliabi | itysy,sfpalidid With @Rkt YainNMeqRsEd -noM?:ﬂirdi':iBf&leﬂ@irﬁf’[%ub,q{lﬁ-dlwil’ﬁ_Fortant
bi ochem cal markers 25 These markérs peak at day 1.5-3 or later. They

i ncl ude t otodhave mgwghtie piedigtive YUK in destufaaACS topldew fon safeailyldischaegsartaat e

ari not r ans{ o goe (ARt RS AbefiEdtdigagnase (LDH),

15 Most of the available early markers are interrelated. Thus, the difficulties faced by
obtaining false-positives are largely overcome by correlating a test (e.g. CK-MB antibody
test) with other tests such as the myoglobin test. At present, this is both inconvenient and
expensive, especially where short turn-around times are required and specialist staff are
needed to operate the diagnostic instruments in hospital biochemistry departments. They

20 include CK-MB, cTn-T and cTn-I. The ability to test a number of early markers using the
microarray method of the present invention is an advantage because the reliability is

significantly increased.

Medium-term and long-term biochemical markers
25
These markers peak at day 1.5-3 or later. They include total creatine kinase (CK), cardiac
troponin I (cTn-I), aspartate aminotransferase (AST), lactate dehydrogenase (LDH),
myosin light chain (MLC) and myosin heavy chain (MHC), fatty acid binding (FAB)
protein and ABC. Like the early markers, the late markeré can be used to estimate the size
30 of the infarct. Multiple medium/long term markers are valuable for patients who present

late and so cannot be tested for short-term markers.



nyosin |ight chain (M.C) and myosin heavy chain (MAC), fatty acid binding
(FAB) protein and ABC. Like the early markers, the |ate markers can be
used to evobmetiel t he size 30 of the infarct. Miltiple nedPanmAUotigliter m

mar kers are val uable for patients who present |ate and so cannot be tested
for short-termmarkers. WD 02/23191 PCT/ AUCL/ 01141 -49 Ot her serum markers
are avail able such as fatty acid binding protein which appears to be a

val uabl e early (<10 h) marker of AM. 5 MPLE 2 Eval uation of the

Ef ficiency of the Diagnostic Perfornmance™f the Device The efficiency (E)
of the diagnostic assay is determ ned using the fornula: 10 E=TPx100 TO
where TP = true positives and TO = total nunber of tests. TOis cal cul ated
by the expression TO= TP + FP + FN + TN where FP = fal se positives; FN =

fal se negajjves and N = true atives. E has t.he fql.low. ran f

val ves. 0. iner Seripgmarkrserhist bl g ¢ Fiy agH Rig Pien SO LA 80K ude
of the chapggaif el Pi<A0s Maeldr ofANEr as a function of time correlates with
20 the size of the’infarCt determ ned at autopsy. Cearly the reliability

of these integrations is enhanced if a multiplicity of tests is available.

The size (volune) of an infarct is | of: 25 (1) the tinme scale
TXAMLES

over whi'ch the biochem cal marker i (2) the rate of rel ease of

the bi ochem cal EyRlilwion(dfthd Efficichcy bf thetPm¥nystic T fok i cdbf hbDeprti ent | (4)

the proportion of the body weight 1nto which the biochem cal marker is
released (Kw); 30 (5) the rate of renoval 'of the biochem cal marker from

circul ati O‘f‘hé %)ciency (E) of the diagnostic assay is determined using the formula:

10 E=EXIOO
TO

where TP = true positives and TO = total number of tests. TO is calculated by the
expression TO = TP + FP + FN + TN where FP = false positives; FN = false negatives and
TN = true negatives. E has the following range of values: 0 <E < 100.
15
EXAMPLE 3

Estimation of Infarct Size

The magnitude of the change of a biochemical marker as a function of time correlates with
20 the size of the infarct determined at autopsy. Clearly the reliability of these integrations is

enhanced if a multiplicity of tests is available.
The size (volume) of an infarct is a function of:-

25 (1) the time scale over which the biochemical marker is released;
(2)  therate of release of the biochemical marker (f(t));
3 the body weight (Bw) of the patient;
(4)  the proportion of the body weight into which the biochemical marker is released
(Kw);

30 (5) therate of removal of the biochemical marker from circulation (Ed);



WO 02/23191 PCT/ AUCL/ 01141 -50 (6) the total biochem cal marker rel eased
di vided by the amobunt of that marker released fromthe infarcted
nyocar di mo 0e3191 Accordi ngly, infarct size (Is) is deternP@pduosimgt t he
formula:- 5 ~tf(t)dt x Bw x Kw Is = Ed x Kr EXAMPLE 4 Assessnent of Agents
Which Contribute to or are Associated wth Myocardial 10 Inflammtion The
i nci dence of cardiovascul ar di seases has been statistically connected to
certain infectious agents. Certain mcrgorganisnms including bacteria (for
exanpl e, Porphyrononas and Chl anydi a),”Certain bacteria (for exanple,
Hel i cobacter pylori, is 15 probably the nbost w despread di sease-causing
agent), and certain viruses (Coxsackie virus and Cytonegalo virus) have a
contributi@ efthectotadrbivttenpcal peadiet yreleasedcdivitiedvioy dh¢ seamouai sdathet mperzkerdi ng
ACS such as AM . Th%ﬁﬁ agﬁnt may achi eve ir effects on the
car di ovascul ar i) eu’d’iarﬁtﬁ mwafﬁﬂﬁ? "monocyte. 20 The presence of
these m croorganisns and viruses is detected using anti bodies directed
agai nst specific epitopes on the surfaces of these pathogens. EXAMPLE 5 The
Nat ure of Abeor@inglyhinfirchsizols)de detbmrinedusipgthperyalasent i nventi on provi des
a devi cg whi ch sinmul taneously determines a | arge nunber of antigens froma
f

sanpl e body fluid. The conbi nati on of biochem cal markers for ACS
i ncl udi AM id ' | di is.
|g(1: udi ng provi des an unir}&sa{%cgwxq&v%gnom s. WD 02/23191 PCT/ AUOL/ 01141
Is=
Edx Kr
EXAMPLE 4

Assessment of Agents Which Contribute to or are Associated with Myocardial

10 Inflammation

The incidence of cardiovascular diseases has been statistically connected to certain
infectious agents. Certain microorganisms including bacteria (for example,
Porphyromonas and Chlamydia), certain bacteria (for example, Helicobacter pylori, is
15 probably the most widespread disease-causing agent), and certain viruses (Coxsackie virus
and Cytomegalo virus) have a contributing effect on the propensity for cardiovascular
disease including ACS such as AMI. These agents may achieve their effects on the

cardiovascular system through an inflammatory monocyte.

20 The presence of these microorganisms and viruses is detected using antibodies directed

against specific epitopes on the surfaces of these pathogens.

EXAMPLE 5
The Nature of the Biochemical Marker Device
25
The present invention provides a device which simultaneously determines a large number
of antigens from a sample of body fluid. The combination of biochemical markers for ACS

including AMI provides an unequivocal diagnosis.



The test is performed on a small (10-100 microlitres) volunme of serum
enabling the neasurenent to be perforned several tines within a short
period t wooniwre errors providing reliable diagnosis oPCRABI/GlI1THhe
invention may al so assay other body fluids (such as saliva) where pat hogens
(such as Porphyrononas and ot her m croorgani sns) reside and thus provide
evidence for the origin of potential inflanmtory responses. As the
patterns of genetic susceptibility of ACﬁ and congestive cardiac failure
(CCF) 10 including dilated cardi onmyopafl }'(DCM are known, the test is
nodi fiable to include nRNA and cDNA markers for DNA derived from patient

| eukocytes to evaluate their genetic propensity for cardi ovascul ar

di sease. EXNoPeE B p&foxdedr @i iaosmall (ChUQ0 inmigroditregnvolvowi ef serymapnghlingythen a
Solid Support Specific.,antipodies for rker..protein f.or exanpl e
proteins dERTATEGTRRL I}?Sai?et'fpof“ing‘gﬁgyera]a@ef FEHER P 8#101/? Bel tp z‘gk%)ndl}zeae%%r?i d

surface. | mpRinbZaidb®diginRisyrei@s.anti bodi es al so may be achi eved by
el ectrostatic forces or by the assistance of streptavidin attached to 20

activated spots on the solid support to which biotinylated anti bodi es can
attach. Th v.ol une _of anti bod se o formthe ri i 1,
b o i ot Rt P i, RSRY pIRE Bodih ik Fulofl s SRR Wift SRf0Rcn (AR
presence OfP&é@I@ﬁbh&L&rﬁhﬂm&ﬁﬂcﬁoo‘ig%n@ residedhidribeepronilielevidentd ff thedrigin
wei ght (3000-5000 Da) pol yethylene glycol. A mcro-array of antibodies

speci fi c f of petentipldptlammriory 1¢s80rs6hst ructed in two di nensi ons by

application 25 of tiny (10 pL-10 nL) spots of each anti body at addressable

| ocations on a solid support wusing a high precision applicator such as a

Bi odot 300QAq Gy pfeindnofl gedbtie! agtesibility \Wfn&CS 446, cdughgtiveAcdrdibo dhibiwe JCET)

adsorbed to a surface of nylon or nitro-cellul ose, or coval ntg% | j nked to
difabieaty

a nenbr Hhe 1Beluding <lilaadoeardiomyprethy | (AGY) arackromsmatiedsst §soA | g

pr ocedur es. i : i : 1 :
Cont act ed_ AN RERESS (B OIS IREGL Hoh BREGE 1ofochies ¥ tvafiats e

powder, | rigehetiomepensity dort cardiovasotlbediseasaur ces of carrageenan or gel atin.
WO 02/ 23191 PCT/ AUOL/ 01141 -52

EXAMPLE 6
15 Adsorption or Coupling of Antibodies as an Array on a Solid Support

Specific antibodies for marker proteins (for example, proteins derived from heart tissue)
are trapped or immobilized on a solid surface. Immobilization of protein antibodies also
may be achieved by electrostatic forces or by the assistance of streptavidin attached to
20 activated spots on the solid support to which biotinylated antibodies can attach. The
volume of antibody used to form the capturing spot is small, approximately 10 pL-100
nanolitres. They are allowed to 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
25 of tiny (10 pL-10 nL) spots of each antibody at addressable locations on a solid support
using a high precision applicator such as a Biodot 3000 (Cartesian Technologies, Irvine,
CA, USA). Antibodies are adsorbed to a surface of nylon or nitro-cellulose, or covalently
linked to a membrane such as Immobilon P (Millipore Corporation) using established
procedures. The solid supports are generally immersed or otherwise contacted with
30 blocking agents such as but not limited to skim milk powder, Irish moss extracts, or other

sources of carrageenan or gelatin.



There are several options for detecting antigens in plasma froma bl ood
sanpl e which have bound to an antibody array (Figure 1): 5 (i) The plasm
i s react adowt19N hydr oxy succinimde biotin or N-ethyl nmafeAvDO&14bi otin
whi ch covalently nodify |ysine and cysteine residues, respectively.
Conponents of | ow nol ecul ar weight in the plasma, including residual
nodi fi cation reagents, are renoved by centrifugal desalting through a

mol ecul ar sieve such as Sephadex G 10. Jhe biotinylated proteins in the
desalted plasma are 10 then applied to an array of antibodi es agai nst
cardiac markers and incubated for 30 mn at 37C. Unbound protein solution
is decanted and the array is washed several tinmes with phosphate buffered
saline (PBS). Biotinylated proteins bound to antibody spots are detected

b i : . _ PR . . .
L™ LR eGP e SRR bt Sl 8 yet pidtase
st r ept avi dbéuniidiah iagtdboudyt dirdyl (Biguestei n (FI TC) or Texas Red. The nost

sensitive forns of detection with HRP and AP involve the enzym c synthesis
of products which are chem | um nescent. Substrate kits which produce

chem | ugi ngscen ] IV : i .
Amer s ha% PﬁZr magﬁ% pgsg’{yelg ﬁgggiﬁﬁﬁihgﬁéﬁgf%ﬁéb%@%g?gﬁggg qik_)—g gfr g?‘ c'i;%r%né%e
(Hercul es, USA)biatid Ritéstc eco€hilently aino@ifly ysipanynd Reyskediny desitdifa) . reffactvely.

application of the substrate to the array,. { he i st. menbrane..is put, i
contact with X- %ZB_W’PP‘FI}Wf lows rﬁ?]ﬁ‘:‘i?\rd ‘%ﬁgﬁt d_@vﬁ%p@ﬁsm%’o n?c‘]:"\lﬂ_é% Fqslléluap
anti body spots %Hﬁ{baﬁfﬁg aneg@nﬁfiﬁl@' 1*fmoVed Il')?rcenlgl;@gdl ek atigg 1eangl @?nol@&ﬂlﬁer S

bound to the array cou visual i zed diTect py application o
strept avi di n nosiiefé mthvistSephadesr@dOeThe piotimgptedrprateikssn Reeldestlied plasmagia y

of the 25 spots_on th ray usi e..of these three procedures coul e
quant i fll%ed usi nf*s aPBﬁ?FE{Ot %%@faryi @g@gﬁ?‘%‘r a%aél?sg carfiag rﬁlﬁg?ré(?ﬂ &}C“%fﬁ‘ix?f%so?
Sunnyval e, CA, H$f\ht 97°C. TUHBBLAIBLodiR sSIGAOMEY decentSd asd HiBMrralyd R@sted several
Dynam cs), enabling calculation of concentrations of these proteins in the

bl ood sanpl e. 30mesiyitil plasphate Viwiffered iseling AERE).i Biatimatatest pigteins abquadgint
ST ot o Y RSRER At A BEREST B RRRS A B Bt A Vi kP

radish peroxidase (HRP), streptavidin with alkaline phosphatase (AP) [Figure 1b],

15 or streptavidin modified with fluoroscein (FITC) or Texas Red. The most sensitive
forms of detection with HRP and AP involve the enzymic synthesis of products
which are chemiluminescent. Substrate kits which produce chemiluminescence
from bound HRP or AP activity are available from Amersham Pharmacia Biotech
(Little Chalfont, UK), Bio-Rad Laboratories (Hercules, USA) and Pierce Chemical

20 Company (Rockford, USA). After application of the substrate to the array, the
moist membrane is put in contact with X-ray film for 2-5 min and then developed
to reveal the antibody spots which bound a cardiac marker. Biotinylated cardiac
markers bound to the array could be visualized directly by application of
streptavidin modified with fluoroscein (FITC) or Texas Red. The intensity of the

25 spots on the array using one of these three procedures could be quantified using a
densitometric scanner (e.g. from Molecular Dynamics, Sunnyvale, CA, USA) or
fluorometric scanner (e.g. STORM, Molecular Dynamics), enabling calculation of

concentrations of these proteins in the blood sample.

30 (i)  Alternatively, the plasma is reacted with a reagent which covalently attaches

fluorescent groups to amino or sulfhydryl groups on all proteins in the sample



-53 (Figure 1 e). Suitable fluorophores available as protein labelling kits
are Al exa 488 and CBQCA which may be excited at 488 nm using an argon

| aser. Fwopozsaent|y- | abelled plasna proteins bound to arCwAUDL@dY1 arr ay
could be quantified using a scanning fluorinmeter or a confocal m croscope.
M1ld reaction conditions should be 5 used so that the majority of antigen
bi nding sites are not affected. Different cardiac markers will be | abelled
to different extents with different nunbgrs of fluorophores. Plasm

sanpl es may need to be dialyzed prior to-reaction with the fluorophore, and
shoul d be desalted after chem cal derivatization. 10 (iii) Unlabelled
antigens bound to an array are reactable with soluble, fluorescently-

| abel | ed ant i bodfigwe ie). Suitgbledluorophottisfaivailable aspriotaip tabsHingtdts seriAdexeA88i ac

ker, bl i itati b ' . (Fi o F
. Tha] L CHARA hAAdoRaPhe REHRA 744 BB oM ) PSR o
avai l abl e in a pBENddCHlasgha PR&ins BBRS td ¥R apfibddyesayotould ber REhtifisOMIAL a

initial screen may be quantitated subsequently 15 using a row of dilutions
of a parti cul arscanmingdprimateser pirenfagabaicrescops Mbd sraston pondifiansshowld beni s
array exceed th ti k I t Wik g be
no furt ﬁer i ncr‘gséegi ggﬁﬁ&[ftﬁ%% Eogf éﬂﬁfé%@t&%ﬂ%ﬁnﬁﬁn%gte% Pﬁeoliogsrgg% g?]tgg' I\Slgirteg%nst Il&

anti body | evel arkets @ilviee labelldday difféntartengorith diffehent pluabers of dopiophodegvel s
of bound antigens on this quantitative array coul d be deterpi ned usin
procedures (i) Plosmp sunples gaywneedio heialyzediaror 4o repgiomvithihs Pegrraorgandne

array could be 1 { ﬁ?lqﬁ Jluorescently-1abell ed antigen.
EXAMPLE 7 Det ec%ﬁlﬁ{g ‘lﬂegg%&sj‘ﬁe:te?g?aﬁ %%at}%aglug'evi ce provides an indication
of the time of onset of the AM even independent of whether the AM is
sensed by the patient (onset of chest pain) or whether it ig a.silent

i nf ar ctl0as@Bki apg@bﬁ}lqtflalglgegggog%ﬁp 48 aéraé’tﬁr%%acf%i‘i withasqlie.sflugrescenthy o

oA ol Mgl SRR 0 i RSN P!
test may be skewebling qphritatiayrefdtoend wetigghs (Rigure 1¢). For many samples, the level of
plasma antigen may exceed the number of antibodies available in a particular spot.
Positive antigens of interest from an initial screen may be quantitated subsequently
15 using a row of dilutions of a particular antibody. When the number of antibodies in
a spot on this array exceed the number of antigens applied in the sample, there
would be no further increase in fluorescence. A plot of fluorescence versus
antibody level would give the level of antigen in the plasma sample. Levels of
bound antigens on this quantitative array could be determined using procedures (i)

20 or (ii) above or the number of vacant antibodies on the array could be determined

using standard, fluorescently-labelled antigen.

EXAMPLE 7
Detecting the Onset of AMI
25
The device provides an indication of the time of onset of the AMI even independent of
whether the AMI is sensed by the patient (onset of chest pain) or whether it is a silent
infarct associated with a test such as a stress test. Patients are sampled at comparatively
high frequencies resulting 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 particular patient. Combinations of



anti bodi es that proved to be the nost sensitive in any particular patient.
Conbi nations of WD 02/23191 PCT/ AUOL/ 01141 -54 tests for early nmarkers
provi des veO brtiier basis for determ ning the onset of AM.PCT/A@opaititent
presents later (>24 hours follow ng the onset of chest pain), the tinme of
onset is determned wusing |late markers in the array. 5 EXAMPLE 9.
Detecting the Size of the Infarct Cardi ac nyosin heavy chain (cVHC) is

rel eased after a prol onged del ay and do_ess not appear in the serumfor
about two days after an AM. It is consié%red to be areliable 10 marker
for estimating infarct size (Mair et al, 1994). \Wen cardiac troponin-T
(cTn-T) has a | ate peak, the serum concentrations. correl ate well

{ ith
esti mat es 588 &or csrly matkern pravidss adetipnkagisor determummeias onsst %%Mlslfwzaé}atlent
Car di i ' ' rel i i nf .S
0l S e SR W i

an Acut e Guimnhtemakersriange drigi dent  When a patient does present with acute
coronary syndrome such as AM, very often the therapeutic aimis to
re-open an occluded coronary artery. This is usually done by 20

t hronbokytic agents such as TPA or Xmiﬁﬁ igcal neans, such as ball oon
angi opl gsty, with or without stent %g. eﬂgi:m of these therapies is to
achi eve reperfusion of the tDeaeadtinmgatie Siceofitiimfarctt is often difficult,
however, to determ ne whether reperfusion has been successful, both in
terms of the tine of reperfusion and the extent of myocardium successfully
sal vaged.  @b:diRemYBEE Heavy RRaifi| (LMD isl RRaSed Mierds PRASIRA dSBLEAIo Y ©
25 insensitive and non-specific. They include clinical Teatures, such as

t he di sappameaniethefseraheot apetitrtyvoadays pder knaAMilel iswohsidered de rheas ecliahle he

anmount _Qf ST .segneni. el.evatd on.. r.u re sometines. hel pfu but
usual | )}80 nﬁnﬁrlg:eﬁ?qreets;% %Efm?ﬂ%?%&g?lég} %E)gég)u i'Sh C?Ighaﬁothpé’Bgli'f §%’th%ss ed
in current, ghd plakatheReASt béiRentBitionk SoPélatd WRAL with Ostirited Biskd ofrid6nucleoide
successful reperfusion, there is often a "washout" phase, where the |evel

of traditinnaging methiods SorgnfasetrsiteaEardipamyosin dightshaik (MEQrlavals alsespreclafes e

very dr ana%v&tﬁ%éa%t size (Omura et al., 1995).

15 EXAMPLE 10
Detecting Myocardial Reperfusion After an Acute Coronary Syndrome Incident

When a patient does present with acute coronary syndrome such as AMI, very often the
therapeutic aim is to re-open an occluded coronary artery. This is usually done by
20 thrombolytic agents such as TPA or by mechanical means, such as balloon angioplasty,
with or without stenting. The aim of these therapies is to achieve reperfusion of the
threatened myocardium. It is often difficult, however, to determine whether reperfusion
has been successful, both in terms of the time of reperfusion and the extent of myocardium
successfully salvaged. At the moment, the clinical tools for assessing reperfusion are
25 insensitive and non-specific. They include clinical features, such as the disappearance of
chest pain, and ECG features such as decrease in the amount of ST segment elevation.

Serum markers are sometimes helpful, but usually only in retrospect.

Therefore, reperfusion is not easily diagnosed in current clinical practice, but is of great
30 interest. After successful reperfusion, there is often a “washout” phase, where the level of

traditional markers of cardiac injury such as CK-MB and troponin rise very dramatically



WO 02/23191 PCT/ AUOL/ 01141 -55 for a short period of tinme. It may be that
the pattern of rel ease of markers, and/or the ratio of one marker to

anot her aveomnggivhi s rel ease phase, may give infornmati ve deCEA@bouti4t he
timng and extent of reperfusion. This is another possible application of

t he proposed nethodol ogy. 5 EXAMPLE 11 Detecting the Presence of Pathogens
Associ ated with Myocardial Inflanmation |Infection may be a cofactor in the
formation of atherosclerosis. Infectiouss@agents such as 10 microorgani sms
(Chl anydi a, Porphyrononas, Helicobacter and Streptococcus) and certain
viruses (Cytonegal ovirus, Coxsackie virus) may be detected using existing

i munol ogi cal et hods whi.ch can be adaEted for use in the cardiac

ni cr oar r ayfoa@shel peripgaf fine. It maysbaidak Hemn o releasenfgparkers grgvorhe rasios
The risk o i ' P%?@% t i '

serum mar k(fgr @eh%%&%f lrt](gé%?thﬁhgdr ow&?\égas‘?ghgs\éﬂn g? gg\?e glgetuggatﬁ?g?ﬂ%{al okt e
apol i popr ofisirgsand eptepr of etpesfusienz fhizsis anedeptpossbleaapplicatéos HE the poipeseats
that can be nonitored using anti body based m croarrays. 20 Pl asna
Iipoprotei%@ﬂﬁa%béﬁaracterized according to their density, flotation rate,
mean dsanmeter and el ectrophoretic nobility. The major classes of plasm

| i poprotein include: chylomcrons, VLDL (pre (3-lipoprotein), LDL
(O-1ipoprotein) and HDL. The apopr ofBEXAMRdEpbsi ti ons which characterize

t hese cl asses _of |.ipoprgtein re set oyt in Tab) . /23191,
bt UL 011 4Petectik HheuBicpente o Fldingentilssoetieed vis Moper Tl agnption
(Da) (% protein)

Infection may be a cofactor in the formation of atherosclerosis. Infectious agents such as
10 microorganisms (Chlamydia, Porphyromonas, Helicobacter and Streptococcus) and
certain viruses (Cytomegalovirus, Coxsackie virus) may be detected using existing

immunological methods which can be adapted for use in the cardiac microarray device.

EXAMPLE 12

15 Determination of Coronary Risk Factors

The risk of atherosclerotic disease can be evaluated using a variety of serum markers. Of
these, the following is a list of potential apolipoproteins, lipoproteins, enzymes, receptors
and transfer proteins that can be monitored using antibody based microarrays.

20
Plasma lipoproteins are characterized according to their density, flotation rate, mean
diameter and electrophoretic mobility. The major classes of plasma lipoprotein include:
chylomicrons, VLDL (pre B-lipoprotein), LDL (B-lipoprotein) and HDL. The apoprotein

compositions which characterize these classes of lipoproteins are set out in Table 1 .
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Apolipoproteins help to solubilize cholesterol esters and triglycerides by interacting with
phospholipids. Apoproteins bind lipids largely on hydrophobic interaction between the
fatty acyl chains of phospholipids and the non-polar regions of the apoproteins and to a
lesser extend on the ionic interactions of the charged head groups of phospholipids and
oppositely charged regions of the apoprotein.

10

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

Apolipoprotein B (ApoB) is heterogeneous. ApoBigy is mainly found in chylomicrons,
15 VLDL and LDL. ApoBys represents the amino terminal half of ApoBiqo and is not a ligand

for the LDL receptor.

Apolipoproetin C (ApoC) comprises at least three components, which occur as major
components of VLDL and as minor components of HDL. ApoC-I has a MW of 6,631 Da,

20 ApoC-II has a MW of 8,837 Da and ApoC-II is 8,767 Da. ApoC-III also has three



Apol i poprotein E (ApoE) is found in VLDL, LDL (particles formed during the
conversion of VLDL to LDL) and HDL. This protein is heterogeneous and has
a MW of vepprexbnately 34,000 Da. There are several subtypewAUntdgi ng

ApoE2. 10 Thus, the follow ng anti bodies to apolipoproteins can be used to
nmoni tor chylom crons, VLDL, LDL and HDL (see Al aupovic et al., 1971):

ApoA-1 (for HDL) avail able from Research Diagnostics Inc. (RD -PR0O6182); 15
ApoBl oo (for LDL) available from Researc)y, Di agnostics Inc (Rl -PR0610800 and

RDI - OXLDLabm for the oxidized formof LDL); ApoC | (for chylomcrons and to
a lesser extent VLDL and HDL); ApoC- Il (for chylomcrons and to a |esser
extent VLDL); ApoC- 11l (for chylom crons and VLDL and to a | esser extent

LDL and H[js))formﬁcﬁeﬁpmﬁng\m induother ftheo praveinebasch, bi eigRosielic acidnresidues in its

( RDI - APODab for VLDL and to a | esser extent chylom crons)

avai l abl e %ﬁ}%&%@&p&ﬁ& D agnostics Inc. (RDI-PRO61085/61086 and

RDI - APOEabGX) and ApoE2 to identi fy ApoE2 ( RDI -AP061088) 25

Apol i poproteins are detected with a "sandw ch" assay f)es of assay
can be coAdopaotein Iy (AnoRhisiaypingr perspencobpfi HPE aalslgapot miglly songideseti@i ch
assay \Mger ci.fic ‘inﬁﬁ( gcl onal or nonocl onal antibody is used to
capture~an %8?#@@&%‘?3{9 Shit i gen 30 which is then detected using a second
anti body conjugated to a detector/reporter WO 02/23191 PCT/ AUOL/ 01141 -58
noi ety such as horse radi sh peroxidase (HRP) which is then vi sual i zed, by

devel opi ngAﬁobﬁﬂIﬁWﬁlnr]@ééP@@ﬂs forng ipi 5Dl llakdpartielep faraed duping the (é%’é’ﬁvlon

Here, the pr ot C ur b pec C qgw

t hen speci ?fca]:‘lpg |{°d ﬁ?m ﬁgl'n ﬂﬁs écogerll % h&la]t%rgg%?yg %gf}u%ugge[ to a
reporter rramﬁcxihatéjdeh,oaeDdRPhaadmbebaatsaﬂtms atohadéng ApeE2nt | body- based
captureioassay can be perfornmed using an immobilized antibody on a

Thus, the following antibodies to apolipoproteins can be used to monitor chylomicrons,

VLDL, LDL and HDL (see Alaupovic et al., 1971):-

ApoA-I (for HDL) available from Research Diagnostics Inc. (RDI-PRO6182),
15 ApoBjgo (for LDL) available from Research Diagnostics Inc (RI-PRO610800 and
RDI-OXLDLabm for the oxidized form of LDL);
ApoC-I (for chylomicrons and to a lesser extent VLDL and HDL);
ApoC-II (for chylomicrons and to a lesser extent VLDL);
ApoC-III (for chylomicrons and VLDL and to a lesser extent LDL and HDL);
20 ApoD available from Research Diagnostics Inc. (RDI-APODabm) and
ApoE (for VLDL and to a lesser extent chylomicrons) available from Research
Diagnostics Inc. (RDI-PRO61085/61086 and RDI-APOEabGX) and ApoE2
to identify ApoE2 (RDI-APO61088).

2

2

W

Apolipoproteins are detected with a “sandwich” assay. Two types of assay can be

conducted:-

@) An antibody-based capture assay: This is a sandwich assay where a specific
polyclonal or monoclonal antibody is used to capture an apolipoprotein antigen

30 which is then detected using a second antibody conjugated to a detector/reporter



nitrocel |l ul ose-coated glass m croscope slide or other solid surface as
follows: 10 (1) purified antibodies are diluted in PBS (0.1 M sodi um
phosphat avbut/tapet at pH 7.2, 0.137 M sodium chl oride) or PerdUNnailtbut ed and
applied to the nitrocellulose to forma rectangular array using the Bi oDot
arrayer and |left overnight at 4C, 15 (2) the excess antibody is renoved by
three washes with PBS and the dots are allowed to dry; (3) a small vol une
of plasma (-0.1 m diluted up to 1:100 of, a standard) appropriately

diluted is then applied to the array and 1 ncubated at 37C for 1-2 hours; 20
(4) the antibody array is then washed with PBS and allowed to dry; (5) add
a second pol ycl onal antlbod preferably directed against the

apol i poprotein mewhy Lysh eas igéfsblf@thsh PrEPxidasga SdRE) I‘%{“&JEI %pthf% visupdizeth PYi n

PBS cont ai ni ng umn (BSA); (6) incubate at 37C for
two hours; (7)&6%10%?11%88*@6’%%@%?9%{@CT/ AUOL/ 01141 -59 (8) incubate the
array wt h substrate (3 g o-phenyl enedi am ne di hydroxychl oride in

phosphate huffered C|trate pH 5.5 containing 3.5 nM hydrogen p roxi de)_ for
30 min (i@t heAdﬁ?ﬂl’fo"'lﬂls(’@)'—’%‘{‘Wsﬁ% H@r&cﬁhe&@ommmmﬂswm@fd n%ISRef{ﬂ

read thg OD492 p ?tg}glar t t he
apol i poprot ein Wg%sFﬂ p(E aﬁguﬁalﬁ? ng@%ggaéﬁ?g@%se wagﬁggsfgﬁnﬁW| popr ot ei n
where the ApoBoorgugmt&bﬂommpmrmd mdeaude sueh ps bikdhadd detdtethas abeeept or - based

capture assay is perfornmed as above except that the antibody in step (1)
is replaced with a reconbi nant receptor protein and the second anti body

used in SteRe btlbdd§-based capture assay can be performed using an immobilized antibody on a
nitrocellulose-coated glass microscope slide or other solid surface as follows:-
10
(1)  purified antibodies are diluted in PBS (0.1 M sodium phosphate buffer at pH 7.2,
0.137 M sodium chloride) or used undiluted and applied to the nitrocellulose to

form a rectangular array using the BioDot arrayer and left overnight at 4°C;

15 (2) the excess antibody is removed by three washes with PBS and the dots are allowed
to dry;

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

20
(4)  the antibody array is then washed with PBS and allowed to dry;
(5)  add a second polyclonal antibody (preferably directed against the apolipoprotein
conjugated to biotin peroxidase diluted up to 1:15,000 in PBS containing 1%
25 bovine serum albumin (BSA);

(6)  incubate at 37°C for two hours;

(7)  wash;
30



repl aced by a primary anti body directed against the particul ar

apol i poprotein. 15 As well as the apolipoproteins associated with the

chyl om cvom8224lLs, VLDL and LDL, there is a series of aBeDAUat/@d4enzynes
in the plasma (for exanple, lipoprotein |ipase (LPL), hepatic |lipase (HPL)
and lecithin chol esterol acyltransferase (LCAT, 60 kDa) which maybe
detected using specific antibodies. 20 EXAMPLE 13 Qther circulating "risk
factor"proteins The follow ng proteins ngy be detected in significantly
altered amounts in the serumof patients who are considered to be "at

ri sk of a cardiac aberration (see al Audelnottalab et 25 al., 1999): (1)
gl ycosyl ated haenogl obin (Hoalc); . (ii) insulin; (iii). fibrinogen; .30 (iv)
Factor VI 1§3)(v)insubaiptee praymith sihstrelo Gog ranlwpyloagdianine ¢lydroxychderide i )

C-reactive protgi 11N i i LSy e
ant i body- based @%%P%%%@ég%§§q%g§%3g§§épgﬁ%§gﬂ%:§§EQ%@E%E&¥%H%§§§3§L??éﬁhof
the Array The amim§initieeyddark)c| ude all known bi ochem cal narkers of acute
nyocardi al infarction as well as factors known to be associated with
coronary di sease. The array may conprise 10 nonoclonal anti bodies
covalenglyfbinkggpﬁ%I@mgﬁﬁpﬁﬁpglngﬁgl&hple spots in a 2- dinensiona

mat ri x. Th% spots are of a m croscopi ¢ slze, resulting fromthe application
of a very small drop of antibody solution (e.g. 10 nanolitres) and are

wel | separated fr adj acent spots (10 5 mcrons separati .t he.dot.s).

Those ski (100 | TR BS MiTiip P FIRBUFARE HEREE THOIRVERG SHHedE My e

herein is suscepdipbprdidn was omitted. Usually, ApoB is used as a standard lipoprotein where
the ApoB is precipitated using isopropanol.

10
The receptor-based capture assay is performed as above except that the antibody in step (1)
is replaced with a recombinant receptor protein and the second antibody used in step (5) is

replaced by a primary antibody directed against the particular apolipoprotein.

15 As well as the apolipoproteins associated with the chylomicrons, HDLs, VLDL and LDL,
there is a series of associated enzymes in the plasma (for example, lipoprotein lipase
(LPL), hepatic lipase (HPL) and lecithin cholesterol acyltransferase (LCAT, 60 kDa)

which may be detected using specific antibodies.

20 EXAMPLE 13

Other circulating “risk-factor” proteins

The following proteins may be detected in significantly altered amounts in the serum of
patients who are considered to be “at risk” of a cardiac aberration (see al Audelmottalab ez

25 al., 1999):-

1) glycosylated haemoglobin (Hbalc);
(i)  insulin;
(iii)  fibrinogen;
30 (iv) Factor VII;
(v)  soluble ICAM-1; and



variations and nodifications other than those specifically described. It is
to be understood that the invention includes all such variations and

nodi fi catwen231%he i nvention also 20 includes all of the BCEp®p1/6at ures,
conpositions and conpounds referred to or indicated in this specification,
individually or collectively, and any and all conbinations of any two or
nore of said steps or features. WO 02/23191 PCT/ AUOL/ 01141 -61-

Bl BLI OGRAPHY Abdel nottaleb et al., Am I_—iggr_t J. 137: 346-51, 1999

Al upovi c, Atherosclerosis 13: 141, 1971 rder et al., din. Chem 43:

476- 484, 1997 Dean, Cardiac Troponin-T as a marker of nyocardial injury. In
Cardi ac Mar k.erséed AHB W) Humana Press, Totowa New Jersey) pp 205-227,
1998 Hei d dvDal G-repoties profeib(fePR¥&N). 6: 986- 994 Her zberg and Meyer, M W,
Ann. Periodontal. 3: 151-60, 1998 WMyr et al. Circulation 99: 1560-6, 1999
Owra et al., Int. Jpn. Crc. J. 59: 154-9, 1995 WO 02/23191 PCT/ AU01l/ 01141
-62- CLAI M3hkse protetiswd befm@smesiusig thhantitsodyrmsel capans assapdestribed hbave.
condition or event of the system c vasculature or assessing a risk of a
condition or event occurring, said nethod conprising obtaining a

bi ol ogi cal sanple froma subject to ﬁWﬁLEdlMer ein said biological
sanpl e conpri ses one or nore nenbers Ich are present, absent, elevated or
ot herwi se activated or up or dowPrepgrariai efithemapubj ect prior to, during
or following said condition or event and contacting said biological sanple
with a second set of nenbers wherein one or nore of said second set of
menbers arepy Mgrmam{cw Al koW 8iRheRAPAfkerS8f Stutd iifocsiftal HrarbBERAS S
and wherein the pattern of Interaction between said first and second sets
of nmenber s welk hauidictigs tkihewan e drecassodiated tvathaceronaryi disdaseli Tt ivay ofay swimprise

condi tlﬂ? monoclonal antibodies covalently linked to a membrane as multiple spots in a 2-

dimensional matrix.

The spots are of a microscopic size, resulting from the application of a very small drop of
antibody solution (e.g. 10 nanolitres) and are well separated from adjacent spots (100

15 microns separating the dots).

Those skilled in the art will appreciate that the invention described herein is susceptible to
variations and modifications other than those specifically described. It is to be understood
that the invention includes all such variations and modifications. The invention also
20 | includes all of the steps, features, compositions and compounds referred to or indicated in
this specification, individually or collectively, and any and all combinations of any two or

more of said steps or features.



or event or the risk of devel opnment of sane. 2. A nethod according to Caim
1 wherein nenbers in the biological sanple are selected fromtwo or nore
of nyogl obdn223typsin |ight chain (M.C), nyosin heavy chaPar/AWb)114t ot al
creatine kinase (CK) including CK-MB, |actate dehydrogenase (LDH H4),
aspartate am notransferase (AST), cardiac troponin |l and T (cTn-1 and
cTn-T, respectively) and cTn-1 and cTn-1 RNA, fatty acid binding protein
(FAB protein) including FABP1 and hunangheart-type, glycogen

phosphoryl ase-BB i soenzyne, a-atrial natriuretic peptide (ANP),

cytoplasm c FABP, brain natriuretic peptide (BNP), adrenonedullin (ADM,

| ow density |ipoprotein (LDL), very |ow density |ipoprotein (VLDL), high
density | Bﬂ)ﬁ% BAPHYDL) and intermediate density |ipoprotein (DL), C
reactive protein (CRP), serumanyloid A P-selectin, prostaglandins,

pl atel et-activating factor (PAF), histam ne, tunor necrosis factor a
(TNFa), soAtbddlmotitNeb ecalk ptrarHeurf £ TOFRY6-5T,i1B99 n, fibrinogen, fibronolytic
pepti des, nodified haenogl obin (HbAlc), ferritin, soluble intercellular
adhesi on nol ecule (I CAM including soluble intercellular adhesion

mol ecul e- lA(,J{pgeigll)Uhm;}g%poﬁppglq‘@rgﬁi ns, apoB, apoA, apoE, honocysteine or
parts thereof, Streptococcus sp., Porphyrononas gingivalis, Helicobacter
pyl ori and Chl anmydi a pneunoni ae or imunol ogical relatives thereof,

necr osi s d platelet,. kers, pti asopepti dase inhibitor of cardiac
endogenousPRIG ?fsa?" ?rzlﬁg%?’?f” %et“égﬁgﬁ:@rgél nase-9, metall oproteinase-1
including its tissue inhibitor, angiotensin-converting enzyne,

CDO5/ Apol / Fas, hepatocyte WO 02/23191 PCT/ AU01/01141 -63 growth factor,
sol ubl e vaPeul, flardia¢ TropghissT ana matlet of myocardighiviury. B €erdiabMarkers (ed AHB

natriureti tide anglotensin |1 type t endot helial constitutive
nitric oxi @QB?EWW‘H&%S,S’ ?t\%VS <t Lelrﬁ,ﬁay?({))}? %6%2%&1%%8 pol ynor phi snms, factor
Vlla, thronbin, endothelin-1, cardiac nyofibrillar proteins, Fas and Fas

| i gand, ligands thereof or binding partners thereof or nucleic acid

nol ecul es Hadodithgl Wantengme Res. 0: gﬁgéa%nts or ligands or binding partners
and contacting said biological sanple with a second set of nenbers wherein
one or nore of said second set of nenbers are binding partners. 3. A

met hod accHeghbeig dnd Mbwdr /M1 Wy Aidn. \Heedodbital. Be131-66]i1998 par t ners of the
Mayr et al. Circulation 99: 1560-6, 1999

Omura et al., Int. Jpn. Circ. J. 59: 154-9, 1995



menbers of the biological sanple are i mmunointeractive nolecules. 4. A
nmet hod according to Caim3 wherein the i munointeractive nol ecules are
ant i bodi &w0 052314 nmet hod according to any one of Cains 1 pOT/AUniernei n t he
second set of nenbers are imMmobilized to a solid support. 6. A nethod
according to Caim5 wherein binding of nenbers to binding partners is
detected by a | abel ed antibody to the nenber in the biological sample. 7. A
met hod according to Caim6 wherein the bjnding of a binding nenber to a
bi nding partner is detected by: (i) biotihylation of all plasma proteins,
which are then bound to an antibody mcroarray and then to a

streptavi di n- AP/ HRP conj ugate; (ii) fluorescent |abeling of all plasma
proteins; CLAIMS | yorescent|y-I| abel ed antibodi es specific for a different
epitope; and (iv) concentrations of plasm markers determ ned using

di lutions of WO 02/23191 PCT/ AUOL/ 01141 -64 immobilized antibodies. 8. A
met hod accbrdi ng to Anyethoé oﬁﬁss&sﬁigﬁebatame’femﬁaesoeiamed Wwith @ocoaiditionroraavent

event is a vascular di sease including cardj ovascu stroke, uInDna
r enovascul @ the gysfeans d@é"é’i*m”&r Or R3PSOt sk Rt @6%‘?3?@‘ PEFVERY %‘?9“5‘?1’% said

Venous Conﬁilbﬁl'oﬁ %oﬂ:{pn@fﬁ%%tan%gg 'gt‘(r;t;[l@lg)gﬁ%l s‘afnlggéerﬁgfng%stﬁgé& REHS tdsRid \*?ﬁ‘éf&ﬁrsﬁld' na

bi ol ogi cal sanple Troma present, absen
el evat ed obiolwfgivat virsgle aotipviatseche or mosubgmbers Wioch amprgseat (abmilt,t elcmit&dr or
event assoc| ate

d with the system c vascyl.atur .
partners aPBerdsq sRtiyatsd of poipr d@mraﬁﬂaﬁeaén §l§8ﬁef 0]ftt?i’e ﬂ ﬁ%lgﬁjéi n
bi ndi ng  peyHdRGmSotbven® ahdicBAthSnd iy )molég‘i@al shéple with z@éeoon}zl skt @ﬂ@he‘Mb%fse' n
the pattern of interaction between the nenbers and the binding partners is

i ndi cat i vewberesmrce QIchhetqf(S&ldCSﬁcmﬁt of embeys asﬁblaylmgqmmsﬁg ong oCmgrawd
wher ei n nmenb t eblolo m t of
myogl obi n, %@(ﬁ?t o o SH’P IE‘FFJF Mlg)relg%%gpﬁ %W@ a@(ﬁr%oan%
creatine kidasesdE mleﬂfbEﬂdhagdlﬁgtﬁ&bskmt(ﬁﬁﬁtefb@ﬁw Espﬁdfbaﬁﬁe 64k condition

or event or the risk of development of same.

2. A method according to Claim 1 wherein members in the biological sample
are selected from two or more of myoglobin, myosin light chain (MLC), myosin heavy
chain (MHC), total creatine kinase (CK) including CK-MB, lactate dehydrogenase (LDH-
H4), aspartate aminotransferase (AST), cardiac troponin I and T (cTn-/ and cTn-T7,
respectively) and c¢Tn-I and cTn-I RNA, fatty acid binding protein (FAB protein) including
FABP1 and human heart-type, glycogen phosphorylase-BB isoenzyme, a-atrial natriuretic
peptide (ANP), cytoplasmic FABP, brain natriuretic 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 amyloid A, P-selectin, prostaglandins, platelet-activating factor (PAF), histamine,
tumor necrosis factor o (TNFa), soluble TNF receptor 2 (STNFR2), fibrin, fibrinogen,
fibronolytic peptides, modified haemoglobin (HbAlc), ferritin, soluble intercellular
adhesion molecule (ICAM) including soluble intercellular adhesion molecule-1 (ICAM1),
heat shock proteins, apoB, apoA, apoE, homocysteine or parts thereof, Streptococcus sp.,
Porphyromonas  gingivalis, Helicobacter pylori and Chlamydia pneumoniae or
immunological relatives thereof, necrosis and platelet markers, leptin, vasopeptidase
inhibitor of cardiac endogenous kinins, heparin, metalloproteinase-9, metalloproteinase-1

including its tissue inhibitor, angiotensin-converting enzyme, CD95/Apol/Fas, hepatocyte



H4), aspartate am notransferase (AST), cardiac troponin |l and T (cTn-1 and
cTn-T, respectively) and cTn-1 and cTn-1 RNA, fatty acid binding protein
(FAB protvedn)2itacl udi ng FABP1 and hunman heart-type, gl ycPQEAU01/01141
phosphoryl ase-BB i soenzyne, a-atrial natriuretic peptide (ANP),

cytoplasm c FABP, brain natriuretic peptide (BNP), adrenonedullin (ADM,

| ow density |ipoprotein (LDL), very |ow density |ipoprotein (VLDL), high
density |lipoprotein (HDL) and i ntermad_i(%t_e density lipoprotein (IDL), C
reactive protein (CRP), serumanyloid A~ P-selectin, prostaglandins,

pl atel et-activating factor (PAF), histam ne, tunor necrosis factor a
(TNFa), soluble TNF receptor 2 (sTNFR2), fibrin, fibrinogen fibronol ytic
pepti des, @i@aﬁhi@atonaéﬁbgleoww Fpeglk jadhesion jmelgculgd) (NCAMR, cplagns Jrain
adhesi on : ' [N int er:cel -1l i om :

nol ecul e- Fé(tﬁ%%klﬁ)ﬁépﬁﬁ%’oatah é ﬁ%gghpgo@glk ;&?L&ﬁ%ﬂg) Be,%dgglce)k%& g%%%ﬂﬂ orr%@glcs toglldﬁe or
parts thergathas&t glgpdpecteiacliFa genetic godympoyhismn&sctgi Vllay trombinHehdatbdlact er
pyl ori and Chl amydi @ ppeunoniae_or | nol ogi cal relatives thereof,
necrosis afidige Jnyefzriliag negtens, Fébt@ﬁ%a@@ﬂgpﬁ ' e thepsoh; 93 PigAing PR ac
endogenousgki i ; I ! = "fﬁ{g% = A 4

i ncl udi ng th!té fséa![f Pg gﬂgg?ﬁ??cgﬂotﬁ)% Pﬁgr?g%d%gﬁgalﬂ?]e??o%\%rti ngéngbgélgltflr%{,lﬁégﬁbﬂidmg
CD95/ Apol / patershapiatantactiog WId0R4 12 gitsl1saRPI Witk ©eduil set -of Sneyubevg Whérsit ane,

sol ubl e vascul ar cel | adhesiop nol ecul e-.1.(VCA pl asma brain
natri ureti & Beisafgaid Sﬁﬁ‘ﬂ?dgﬁeéﬂg?‘ﬁm‘:’?rs??;@n‘ih EQB‘T’}%‘%‘?' endot hel i al constitutive

nitric oxide synthase, glycoprotein Illa genetic polynorphisns, factor
VIlTa, thronbin, endothelin-1, cardiac nyofibrillar proteins, Fas and Fas
| i gand, |i&ands therAahethodmcoatiling toaClaimerlsor 2 tvdrasein the binding perteess af the

nmol ecul es encodi n ne. ot their fragnents or Lligands .or binding partners.
11. An ar rwﬁﬁs@&&&ﬁ% ologt 5%15%9%113“%?%?%%8?1@6%‘?1%3& ng partners of the
menbers in the biological sanple are i mmunoi nteractive nolecules. 12. An
array according to Caim11l wherein the imunointeractive nolecules are
anti bodi es4. 13. An af\rmgthad @eeatiling te & lainy 3 ovkerein thyy snpymoingesactive iplp@iles t he

second set ar%fantiﬁrc? Toers are | nmobi lized to a solid support.

5. A method according to any one of Claims 1 to 4 wherein the second set of

members are immobilized to a solid support.

6. A method according to Claim 5 wherein binding of members to binding

partners is detected by a labeled antibody to the member in the biological sample.

7. A method according to Claim 6 wherein the binding of a binding member to

a binding partner is detected by:-

@) biotinylation of all plasma proteins, which are then bound to an

antibody microarray and then to a streptavidin-AP/HRP conjugate;
(ii) fluorescent labeling of all plasma proteins;
(iii))  fluorescently-labeled antibodies specific for a different epitope; and

(iv)  concentrations of plasma markers determined using dilutions of



14. An array according to any one of Clains 9 to 13 wherein the condition
or event is a vascul ar disease including, stroke, pulnonary, renovascul ar,
cerebrovasao/z3191 thronmbotic or generalized arterial or vRaDAvoweingi ti on or
event. 15. A nethod for estimating the size of an infarct or rel ated
condition in a subject wherein the size of the infarct (Is) is determ ned
by the fornmula: f o ft)dt x Bwx Kw Is = Ed x Kr wherein Is is infarct
size F(t)dt is the rate of release of aggenber in a biological sanple, said
menber being present, absent, elevated or otherw se activated in a subject
WO 02/ 23191 PCT/ AU01/01141 -66 follow ng a cardiovascul ar condition or
event leading to the infarct kf(t) I s _also known as the nenber appearance
function]; Bwis the bodylngpgj Fﬁb$ﬂ$ﬁ@ﬁ§ubject Kw is the proportion of
the body weight into which the nenber is released; Ed is the rate of
renmoval of the menber fromevaluation; and Kr is the total anmount of nenber
rel eased dg.vi ded by.Ahﬁdhmmuabnhﬁgt&enynﬁmbﬁtﬂdﬁkdaQEHvﬂmnmnﬂhaxmﬂﬁﬁmaned

ti ssue; said nethod conprj sing, contacti oIo i cal e froms
subj ect whfeB} s fayapcula ghseasee Qﬁsgar %léﬁatpui‘é‘gg"éﬁt Tengr ey d or

otherw se achiy g@éss&haf MR mbdle 8{3% eiaqlzém&mrgaf gg CYRA ;0 G eveRiNdi tion or
event o ehervm Se assocl ate

event or a condition’or a cardi ovascul ar
aberration with one or nore binding partners of said nenbers wherein the

bi ndi ng partners are |nnDb|I zed to a so u ort a wher ei n attern
of interattion betvé%rfmfapfeo 85}33&}1%{5 Fart A %103’:53]1 I@E(t%f

the size Ogubé&? saidth&hbérs (Ueln% oM, SBsAH Oé’lb%@d GQB&ef\ﬁi@é'tacﬁ@'te@ﬁﬁQ%ﬁlﬁjE&t of
the size of the infarct. met Hod of assessing the paraneters

associ at edfoliowing acmmﬂumom or @vemdyassociatad swith dhe dystemic vhesubwe ewherein the
vascul ari zgt Id%n paﬂ%ler% are tdQﬁ)n dcby x,y)séorolgilnﬁéses?u%hQHat R a}ra}g comprises n binding
partners at coordinates (X,y), (X2, V2) ... (Xn,¥n) and wherein the pattern of interaction

between the members and the binding partners is indicative of said condition or event.

10. An array according to Claim 9 wherein members of the biological sample
are selected from two or more of myoglobin, myosin light chain (MLC), myosin heavy
chain (MHC), total creatine kinase (CK) including CK-MB, lactate dehydrogenase (LDH-
H4), aspartate aminotransferase (AST), cardiac troponin I and T (cTn-/ and cTn-7,
respectively) and cTn-I and cTn-I RNA, fatty acid binding protein (FAB protein) including
FABP1 and human heart-type, glycogen phosphorylase-BB isoenzyme, o-atrial natriuretic
peptide (ANP), cytoplasmic FABP, brain natriuretic 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 amyloid A, P-selectin, prostaglandins, platelet-activating factor (PAF), histamine,
tumor necrosis factor o (TNFa), soluble TNF receptor 2 (STNFR2), fibrin, fibrinogen,
fibronolytic peptides, modified haemoglobin (HbAlc), ferritin, soluble intercellular
adhesion molecule (ICAM) including soluble intercellular adhesion molecule-1 (ICAM1),
heat shock proteins, apoB, apoA, apoE, homocysteine or parts thereof, Streptococcus sp.,
. Porphyromonas  gingivalis, Helicobacter pylori and Chlamydia pneumoniae or
immunological relatives thereof, necrosis and platelet markers, leptin, vasopeptidase
inhibitor of cardiac endogenous kinins, heparin, metalloproteinase-9, metalloproteinase-1

including its tissue inhibitor, angiotensin-converting enzyme, CD95/Apo1/Fas, hepatocyte



presence of two or nore nRNA nol ecules in a biological sanple which nmRNA
nol ecul es are translatable to nenbers which are present, absent, elevated
or ot herwa@e2zxbi vated follow ng a cardi ovascul ar condi t POWAOPI/@uENt Or a
condition or event otherw se associated wth a cardi ovascul ar aberration
sai d screening conprising contacting the biological sanmple with an array
of oligonucl eoti des capable of hybridizing or otherw se capturing said
MRNA nol ecul e and detecting said hybridization or captive and wherein
presence or absence of said nRNA nolecul”e is indicative of a said
condition or event or a risk of devel opnent of sane. 17. A nethod
according to Claim 16 wherein the nRNA nol ecules are first subjected to
reverse trgmosth i fattonn sd)lub]eeaaiscuﬁNAcelll&dhdhioretxhoidctﬂc—do(\JC&MI)Q 1hsan Wdinor
16 wherein the condit.ion or, event qmé % 101141. -67
vascul ar dRaEWEHc prpfide ARsielapyn ogaté’l?ﬁlrﬁ?ep gt eg Ve WK, 8318 ar |

cer ebr ovasgiihike, élgé i maoge&ﬁeeﬂo@m&@&sﬁfst %t&lvna HeaabS, eRIGthEIRD, OF
event. 19. "A dat'a cessi ng neans assessing a condition or event of

t he syst entardiay asyofitaillar erotsimsd Felmaad rl‘?‘a@dwgdn digastsniherepé cut hinding pareesps

bsench of MERPLPARGHIFR A4 RO ARG Bt eisnls Soldenas bt Pligfe o)

anal yzi ng lga{}glegata obtained in (1) to identify nmenbers present in a
bi ol ogi cal” sanmple; (3) optionally quantitating the amount of nenbers from
(2); and (4) analyzing the data to attribute a |likelihood or risk of a

aesessing Lhe par anct e AR B BF IOy BEb I PRIk b e

assessi ng d-W h a con ion or

with the sysin®bisGn Viestivlogicdl @nfle &% 3@ERINOTiGactiviedHoledulés. condi tion or event
occurring, said nethod conprising contacting a biological sanple froma

subject to be tested wherein said biological sanple conprises one or nore
12. An array according to Claim 11 wherein the immunointeractive molecules

are antibodies.

13. An array according to any one of Claims 9 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 or
event is a vascular disease including, stroke, pulmonary, renovascular, cerebrovascular,

thrombotic or generalized arterial or venous condition or event.

15. A method for estimating the size of an infarct or related condition in a

subject wherein the size of the infarct (Is) is determined by the formula:-

[ f(t)dt x Bw x Kw
Edx Kr

Is=

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

being present, absent, elevated or otherwise activated in a subject



menbers which are present, absent, elevated or otherwi se activated in a
subject followng said condition or event or a condition or event

ot herw savasyaopnted with a aberration wherein said nmenbrevA@DEILH@l ect ed
fromtwo or nore of nyoglobin, nyosin light chain (M.C), myosin heavy
chain (MHC), total creatine kinase (CK) including ClS-MB, |actate
dehydrogenase (LDH H4), aspartate am notransferase (AST), cardiac troponin
| and T (cTn-1 and cTn-T, respectively)_and cTn-1 and cTn-1 RNA, fatty
acid binding protein (FAB protein) incldding FABP1 and human heart-type,
gl ycogen phosphoryl ase-BB i soenzyne, a-atrial natriuretic peptide (ANP),
cytoplasm c FABP, brain natriuretic peptide (BNP), adrenonmedullin (ADM,
| ow density |ipoprotein folbwng eeaydidmsculansondjtidn popyat deadingdt Hep@fget

PCT/ AUOL/ 01141 -68 (VL . hi density |i rotein .and i nternedi ate
density lipoprotein (IDL gt)ﬁalﬁ%gﬂ’em t%er%]?&% ?p@%ﬁéeg%%tﬁqngwl oid A,

P-sel ectin, prostagl gggishig bddyab@b@torad ¢ t:ng factor (PAF), histanm ne,
tumor necrosis factor a (TNFa), soluble TNF receptor 2 (sTNFR2), fibrin,

fibrinogen, fibronol ¥w is thepropewion ot Hads avaighd iaig vaBetnthempemlber is refesped; t i n,

sol ubl e intercellul ag ,adhesi.on.mol ecul | CAM _i-ncl udi ng sol ubl e

i ntercel |l ul ar adhesF‘SﬁS |r%t88fge_n10v(ar§5{}&)n}enmeeéﬁogh%‘g “agiPﬁtaé}%ns, apoB,
apoA, apoE, honocystEr ie e totd) aidunt BE mediber SElegdet Qi vided HySthe .amount of the
Por phyr onmonas gi ngivalis, Helicobacter pylori and Chlanydi a pneunoni ae or
i munol ogi cal rel ati ves me@bgigeleappslchionitie nfprctsd istleet narkers, |eptin,
vasopepti dase i nhi bitor of cardi ac endogenous ki nins, heparin,

net al | oprotei nase-9, netalloproteinase-1 including its tissue inhibitor,
angi ot ensi suid amdtksd cogpasiay rventaciiny 2/ polsiceh sampie fadm apide subjestwheraintsaid

sol ubl e vascul ar cel| adhesion nolecule-1_ (VCAML), plasna brain .
natriureti éanaéﬁtCP@@;’IS%sn@P@@@ssmﬁsqnt, Pyed. plevaipd oF otherwise Rgtiyaged in a subject

constituti By i I telqgaal Ll | Co :
pol yrror phi LSWibE b Ea@i AR i oRRAEy o oA Ehlhrioh o D Skdiwice sspnoistod,
proteins, Wwith ardrdi@gsdilgaabstrrationamitls dnkesrentore bindivgn gantigerp anf't sagt sepibersof

or nucleic acid nolecules encoding s r the.r fragnents or. |igands por
bi ndli ng_palRAEHS A AR PAEIST o SRMEDHIZSH oy S SITRBI g THPrOR AGRtie) o
anti bodi es; L IR TR nRetHeY@ b bindifle heRher 3P AiCnRE & i figk bP tisai d

one or nore nenbers in the biological sarrp?e and wherein the pattern of
i nt er act i omfiret evadhersasegprovides 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 systemic vascularization, said method comprising screening for the
presence of two or more mRNA molecules in a biological sample which mRNA molecules
are translatable to members which are present, absent, elevated or otherwise activated
following a cardiovascular condition or event or a condition or event otherwise associated
with a cardiovascular aberration said screening comprising contacting the biological
sample with an array of oligonucleotides capable of hybridizing or otherwise capturing
said mRNA molecule and detecting said hybridization or captive and wherein presence or
absence of said mRNA molecule is indicative of a said condition or event or a risk of

development of same.

17. A method according to Claim 16 wherein the mRNA molecules are first

subjected to reverse transcription to read cDNA.

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



menbers and anti bodi es including the absence of interaction is indicative
of said condition or event and then effecting a suitable treatnent

regi nen. wa02/281aet hod according to C aim 20 wherein the cpabiavbpeoier event
is a vascul ar disease including cardiovascul ar, stroke, pul nonary,
renovascul ar, cerebrovascul ar, thronbotic or generalized arterial or
venous condition or event. 22. A conputer program product for assessing the
| i kel i hood of or risk of developnent of.a condition or event associ ated
with the system ¢ vascul ature, said product conprising: (1) code that
receives an input value for one or nore of features wherein said features
are selected from WO 02/23191 PCT/ AU01/01141 -69 (a)_ absence or presence
of myogl obvasculeh) dispsss ceinpludinge s 6AEEOVESCUHAF0 s SHOKEg h PUERRRARY,( MIREOVascpay,
AbSence or cESFRER NARHE of SRk BRRLALII  endh ko AREGNGReyy P esence of
total creatine kinase I'nc I'ng - VB; e? absence or presence of

| act at e dehydrogenase (LDHH4); (f) absence or presence of aspartate

am notransferase (AST); (g) absence or  presence of cardiac troponin | and T
(cTn-1 and!9%cTn-T, ré<BEcriogessirg means fmasscssing 4 aqndftoangs: SeRY oﬁtg\g EnEmnisy
presence o ' | NAEQGinB", ' HRsRLELR) 1 ncluding FABPL and
human hear%%S%@%g%fe’?’%dchggis@ﬁ%%&ggngéraggg)ﬁégg10 tglsf/é@ogen phosphor yl ase- BB

i soenzyne; (j) absence or presence of a-atrial natriuretic peptide (ANP);
(k) cytoplasm c FABP;,, (1) ,absence oraﬁresence of brain natriune%icﬁ%eptide

P ]
(BNP): (m) absence @9 prd€iEriing 3r RGFEBIALGHRHY 125 guadjgicator or interactionor

absence of interaction with an immobilized member or a biochip

array;

2) analyzing the data obtained in (1) to identify members present in a

biological sample;

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

“) analyzing the data to attribute a likelihood or risk of a condition or

event.

20. A method of treatment, said method comprising assessing the parameters
associated with a condition or event associated with the systemic vasculature or assessing a
risk of a condition or event occurring, said method comprising contacting a biological
sample from a subject to be tested wherein said biological sample comprises one or more
members which are present, absent, elevated or otherwise activated in a subject following
said condition or event or a condition or event otherwise associated with a aberration
wherein said members are selected from two or more of myoglobin, myosin light chain
(MLC), myosin heavy chain (MHC), total creatine kinase (CK) including CK-MB, lactate
dehydrogenase (LDH-H4), aspartate aminotransferase (AST), cardiac troponin I and T
(cTn-I and cTn-T, respectively) and ¢Tn-I and cTn-I RNA, fatty acid binding protein (FAB
protein) including FABP1 and human heart-type, glycogen phosphorylase-BB isoenzyme,
o-atrial natriuretic peptide (ANP), cytoplasmic FABP, brain natriuretic peptide (BNP),
adrenomedullin (ADM), low density lipoprotein (LDL), very low density lipoprotein



(n) absence or presence of |ow density lipoprotein (LDL), very |ow density
| i poprotein (VLDL), high density |ipoprotein (HDL) and internedi ate
density wW@opeabein (IDL); (o) absence or presence of C rpParAUVEOPADLt €in
(CRP); (p) absence or presence of serumanyloid A, (q) absence or presence
of P-selectin; (r) absence or presence of prostaglandins; (s) absence or
presence of platelet-activating factor (PAF); (t) absence or presence of

hi stam ne; (u) absence or presence of tuppr necrosis factor a (TNFa); (V)
absence or presence of soluble TNF recebggf 2 (sTNFR2); (w) absence or
presence of fibrin; (x) absence or presence of fibrinogen; WO 02/23191

PCT/ AUOL/ 01141 -70 (y) absence or presence of fibronolytic peptides; (z)
absence or (YiL&denbighodensitylilipoputdim Hbd)) coidrinterbediate; denghy lipaprogaie €11dk), C

f_f i ti.n; b . of | .
ihest on _iEBLt PEoBinciRYy Aern iy i Phe SOEGE nrdtedlfugfnd, dhBE R petVafthe
mol ecul e- 1 diGAVBAF), ( GizlanRS € REROrOheRbRS THGEr o (ITREW),S B&lﬁKIeDTPﬁFeEéb‘é?tor(ﬂd)

absence or presence of apoB, apoA, apoE; (ee) absence or presence o

honocyst ei fgINFRYar filsrin, hEbdndgeny ffibronohgien pepitespmeaifiedk hepmsglobist (dbbieks

SP-. OB oSl BELYaLYS LS OB (AR oL LSRR o

and pl at el eiih&sRsrk@ofsculel N ICAASEMes: hocl pRFEIAS apeB, bFPA, &0E, homocysteine or
parts thereof, Streptococcus sp., Porphyromonas gingivalis, Helicobacter pylori and
Chlamydia pneumoniae or immunological relatives thereof, necrosis and platelet markers,
leptin, vasopeptidase inhibitor of cardiac endogenous kinins, heparin, metalloproteinase-9,
metalloproteinase-1 including its tissue inhibitor, angiotensin-converting enzyme,
CD95/Apol/Fas, hepatocyte growth factor, soluble vascular cell adhesion molecule-1
(VCAM1), plasma brain natriuretic peptide, angiotensin II type receptor, endothelial
constitutive nitric oxide synthase, glycoprotein ITlla genetic polymorphisms, factor VIla,
thrombin, endothelin-1, cardiac myofibrillar proteins, Fas and Fas ligand, ligands thereof
or binding partners thereof or nucleic acid molecules encoding same or their fragments or
ligands or binding partners and contacting said biological sample with one or more
antibodies or immunological 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 interaction is indicative of said condition

or event and then effecting a suitable treatment regimen.

21. A method according to Claim 20 wherein the condition or event is a
vascular disease including cardiovascular, stroke, pulmonary, renovascular,

cerebrovascular, thrombotic or generalized arterial or venous condition or event.

22. A computer program product for assessing the likelihood of or risk of
development of a condition or event associated with the systemic vasculature, said product

comprising:-

(1)  code that receives an input value for one or more of features wherein

said features are selected from:-



(i1) absence or presence of vasopeptidase inhibitor of cardiac endogenous
kinins; (jj) absence or presence of heparin; (kk) absence or presence of
nmet al | opvod er/pase-9; (11) absence or presence of netal | oppOT/AUNEGE41L
including its tissue inhibitor; (mrm) absence or presence of

angi ot ensi n-converting enzynme; (nn) absence or presence of CD95/ Apol/ Fas;
(o0) absence or presence of hepatocyte growh factor; (pp) absence or

presence of soluble vascular cell adhesign nolecule-1 (VCAM); (qq)
absence or presence of plasnma brain natriuretic peptide; (rr) absence or
presence of angiotensin Il type receptor; (ss) absence or presence of

endot helial constitutive nitric oxide synthase; (tt) absence or presence
of glycoprotein Illa genetic polynorphisnms; W 02/23191 PCT/ AU01/ 01141

-71 (uu) absence or preseGSe Qﬁ“&ﬁﬁQQP“%%%%Fﬁgﬁﬁ%F%- ence or presence of

thronbin; (ww) absence or’presence o ’(xx) absence or

presence of cardiac nyofi)i | | sbserpe ok ptelsrice of wyyosimdighio ckain(Musence of Fas
and Fas ligand; and (zz) absence or presence of |jgands there?; or bi ndi ng
partners thereof or nucl@c ROSENCHET BEsPNss of HHOEHFa¥y FRAR tr

L gTent e o1 | gands,or gl gage g oeod Gl pgRmE e clodnbhin
| i kel i hood of a subject havi ngCKE-MB;

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

® absence or presence of aspartate aminotransferase (AST);

(g)  absence or presence of cardiac troponin I and T (cTn-/ and
cTn-T, respectively) and cTn-I and cTn-7 RNA;

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

) absence or presence of glycogen phosphorylase-BB
isoenzyme;

)] absence or presence of o-atrial natriuretic peptide (ANP);

k) cytoplasmic FABP;

() absence or presence of brain natriuretic peptide (BNP);

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

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

(o)  absence or presence of C reactive protein (CRP);

(p)  absence or presence of serum amyloid A;

(q)  absence or presence of P-selectin;

® absence or presence of prostaglandins;

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

®) absence or presence of histamine;

(u)  absence or presence of tumor necrosis factor o (TNFa);

(v)  absence or presence of soluble TNF receptor 2 (STNFR2);

(w)  absence or presence of fibrin;

(x) absence or presence of fibrinogen;



condition or event associated with the system c vascul ari zati on wherein
said conputer systemconprises: (1) a nmachi ne-readabl e data storage nedi um
conpri si o a2/elba storage naterial encoded with nachi ne- Perdabi/@1dat a,
wherein said nmachine-readable data conprise values for one or nore
features, wherein said features are selected from (a) absence or presence
of nyogl obin; (b) absence or presence of rryosi n light chain (MQ); (c)
absence or presence of nyosin heavy chai WVHC) ; (d) absence or presence of
total creatine kinase (CK) including CKFf\/B (e) absence or presence of

| act at e dehydrogenase (LDH-H4); (f) absence or presence of aspartate

am not ransferase (AST); ( 3) absence or presence of cardiac troponin |l and T
(cTn-1 and cTn-T, respec vel%bﬁe%@d)f@ﬂqﬁeﬂlceé}fdibmﬁlmu th) absence or

presence of fatty acid biadin Pl and
human heart-type; WO 02/ 2@? W&%%%E‘ﬁfﬂ%ﬁ%@ glance or esence
of glycogen phosphoryl ase@BB atsasey pessefde)ofdasieinge or presence of
a-atrial natriuretic peptide (ANP); (k) cytoplasnmi ABP; } absence or
presence of brain natriur@®b)c %E’éﬁ‘%‘iedé’r( BF\?FS?HCG (‘% ctegee %}aésé S10¥
adrenonedul lin (ADM; (n) abs L [N
(LDL), very low density Ii pogllrﬁglt%&&% ?W%Imlﬂé er@ﬁgﬁt %églg%%g?gll%ﬁ%n
(HDL) and internedi ate densit ymblepap+lcf€AMI)I DL); (0) absence or presence
of Creactive protein (CRE)c

absence or presence of heat shock proteins;

(dd) absence or presence of apoB, apoA, apoE;

(ee) absence or presence of homocysteine or parts thereof;

(fffy  absence or presence of Streptococcus sp., Porphyromonas
gingivalis, Helicobacter pylori or Chlamydia pneumoniae or
immunological relatives thereof;

(gg) absence or presence of necrosis and platelet markers;

(hh) absence or presence of leptin;

(i)  absence or presence of vasopeptidase inhibitor of cardiac
endogenous kinins;

(Gj)  absence or presence of heparin;

(kk) absence or presence of metalloproteinase-9;

(I)  absence or presence of metalloproteinase-1 including its
tissue inhibitor;

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

(nn) absence or presence of CD95/Apol/Fas;

(0oo0) absence or presence of hepatocyte growth factor;

(pp) absence or presence of soluble vascular cell adhesion
molecule-1 (VCAML1);

(qq) absence or presence of plasma brain natriuretic peptide;

(rr)  absence or presence of angiotensin II type receptor;

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

(tt)  absence or presence of glycoprotein Illa genetic

polymorphisms;



(p) absence or presence of serumanyloid A, (q) absence or presence of
P-selectin; (r) absence or presence of prostaglandin; (s) absence or
presence vob opabEel et -activating factor (PAF); (t) absenceCDAUpt/@dence of
hi stam ne; (u) absence or presence of tunor necrosis factor a (TNFa); (V)
absence or presence of soluble TNF receptor 2 (STNFR2); (w) absence or
presence of fibrin; (x) absence or presence of fibrinogen; (y) absence or
presence of fibronolytic peptides; (z) apsence or presence of nodified
haenogl obin (HbAlc); (aa) absence or presence of ferritin; (bb) absence or
presence of soluble intercellular adhesion nolecule (I CAM including

sol ubl e intercellular adhesion_ nolecule-1 (I CAM); (cc) absence or
presence of heat shock pr@gi ﬁ%ﬁﬂu?dﬁPﬁﬁﬁ§@ﬁéé“@@f%ﬂ§sence of apoB, apoA,

apoE; (ee) absence or pr Gggt ﬂﬁ&m@%??&%&k %ﬁgﬁlgprts t hereof; (ff)

absence or presence of St ococcus yrononas glnglvalls
Hel i cobacter pylori or chbaem&mpmem ocb‘lendothemnbl ogl cal relatives
t hereof; WO 02/23191 PCﬂYé%pll 1141 -73 (gg) absence resence of
necrosis and platel et nmar®) s;2DSEIR T RESeES ! Sprdizcdn il PIOEHRSn: (i)

absence or presence of vq@ggegﬁkgﬁg%rBﬂg5gkgg@aggmﬁg§hgﬁm_gﬁdogenous

kinins; (jj) absence or ence of hepari n; absence or presence of
nmet al | opr ot ei nase-9; (zz) absence or presence of llgands thereof or binding partners

thereof or nucleic acid molecules encoding same or their

fragments or ligands or binding partners; and
(2)  acomputer readable medium that stores the code.

23. A computer system for assessing the likelihood of a subject having a
condition or event associated with the systemic vascularization wherein said computer

system comprises:-

(1)  a machine-readable data storage medium comprising a data storage
material encoded with machine-readable data, wherein said
machine-readable data comprise values for one or more features,

wherein said features are selected from:-

(a) absence or presence of myoglobin;

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

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

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

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

® absence or presence of aspartate aminotransferase (AST);

(g)  absence or presence of cardiac troponin I and T (c¢Tn-I and
cTn-T, respectively) and cTn-I and cTn-/ RNA;

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



(11) absence or presence of netalloproteinase-1 including its tissue
inhibitor; (m) absence or presence of angi otensin-converting enzyne; (nn)
absence ovoprezHence of CDO5/ Apol/ Fas; (00) absence or preBeVa®0ILi1141

hepat ocyte grow h factor; (pp) absence or presence of soluble vascul ar cel
adhesion nolecule-1 (VCAML); (qq) absence or presence of plasma brain
natriuretic peptide; (rr) absence or presence of angiotensin Il type
receptor; (ss) absence or presence of enggthelial constitutive nitric oxide
synt hase; (tt) absence or presence of glytoprotein Illa genetic

pol ynor phi snms; (uu) absence or presence of factor Vlla; (vv) absence or
presence of thronbin; (ww) absence or presence of endothelin-1; (xx)
absence or presence of cafili acabygo¢d bor | [psgsengeot ef nglycogsny) phespboicdaseBB
presence of Fas and Fas ligand; and (zz) absence or presence of |igands

t hereof or binding partners t aF %r nucleic acid nol ecul es encodi ng

same or their fragments Qj{)_ | i gBdeelse G privened Hit-pRial DEFiSietic HrpiadeV@DRR)Ng
menory for storing instructions for processing said nmachine-readabl e data;
WO 02/ 23191 PCT/ AU01/ 01141K) - 74ytlasgie BABPal - processing unit coupled to

sald orking MY 200 S2UalRE L BEhSPAARLS isal R R T O
corresponding to a prediciiye vbderee dasresentelofainetiotaddallBa@IEvIges;

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

(o)  absence or presence of C reactive protein (CRP);

(p)  absence or presence of serum amyloid A;

(q)  absence or presence of P-selectin;

@® absence or presence of prostaglandins;

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

®) absence or presence of histamine;

(u)  absence or presence of tumor necrosis factor o (TNFa);

(v)  absence or presence of soluble TNF receptor 2 (STNFR2);

(w)  absence or presence of fibrin;

(x)  absence or presence of fibrinogen;

(§%) absence or presence of fibronolytic peptides;

(z)  absence or presence of modified haemoglobin (HbA1c);

(aa) absence or presence of ferritin;

(bb) absence or presence of soluble intercellular adhesion
molecule (ICAM) including soluble intercellular adhesion
molecule-1 (ICAM1); .

(cc)  absence or presence of heat shock proteins;

(dd) absence or presence of apoB, apoA, apoE;

(ee)  absence or presence of homocysteine or parts thereof;

(ff)  absence or presence of Streptococcus sp., Porphyromonas
gingivalis, Helicobacter pylori or Chlamydia pneumoniae or

immunological relatives thereof;



and (4) an output hardware coupled to said central processing unit for
recei ving said predictive val ue.
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absence or presence of necrosis and platelet markers;

absence or presence of leptin;

absence or presence of vasopeptidase inhibitor of cardiac
endogenous kinins;

absence or presence of heparin;

absence or presence of metalloproteinase-9;

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 soluble vascular cell adhesion
molecule-1 (VCAM1);

absence or presence of plasma brain natriuretic peptide;
absence or presence of angiotensin II type receptor;

absence or presence of endothelial constitutive nitric oxide
synthase;

absence or presence of glycoprotein IIla genetic
polymorphisms;

absence or presence of factor VIla;

absence or presence of thrombin;

absence or presence of endothelin-1;

absence or presence of cardiac myofibrillar proteins;

absence or presence of Fas and Fas ligand; and

absence or presence of ligands thereof or binding partners
thereof or nucleic acid molecules encoding same or their

fragments or ligands or binding partners;

a working memory for storing instructions for processing said

machine-readable 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 readable data to provide a sum of said values
corresponding to a predictive value for said candidate sequences;

and

an output hardware coupled to said central processing unit for

receiving said predictive value.



