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"0 6 MAR 2006 -1 DI AGNOSTI C ASSAY FI ELD OF THE | NVENTI ON 5 The present

i nvention relates generally to a diagnostic device including a prognostic
assay for parameters which are indicative of a condition or event
associated with the systemic vasculature. Mre particul aflly, MAReglE esent

I nvention 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 |nclud|ng acute corﬁnary syndronme such as but not
limted to acute myocardial infarction éart failure, atheronmoma or a
thronbotic condition. The identification of these paranmeters or nore
particularly a pattern of paranmeters enables the diagnosis of a condition
or event or the determ nati on of DAAGNGORTDC ASSAY opnent of a condition or
event associated to the system c vasculature. Still nore particularly, the
present invention is 15 directed to a diagnostic device conprising a set of
nmenber s WhergEID R THE IRVENFIR@i d nenbers has or have specific or
generic binding partners in alblological sanple froman animl including a
human subject wherein the pattern of binding of the nenbers to the binding

partners, i | ndi cati.ve, |ct|ve ot herw se SSOCJ wWth a
el hoba TS PISSERt ST FEeIF REmiPHFERES SpRTeie O e IOBIaNE 25e
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i ndi cative or predictive value. This is particular I nportant 1 n cases
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t hronbotic or generallzed arterial or venols conditions or 25 events in a
heal t hyl® utﬁVénit ingluding abyte ciormmne rsymyomntauch rasexpomirlenited to skute usyocaglial

surgery or . e esent ion is.use roali
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heart disorders, infections of the heart, stroke and thronbosis as wel as
the det er mioeadition wfevantrgrehe detememeﬂmpaﬁthc risk of idevelopoenti afi aoremditivn Q:chvngt
érgo‘?gzre'nce go%%g%ggﬁﬁr t%?%%m%{]g%%leg&ee §)t111 rrrliosiflé p%.];'nculfarly, Vee lp? sgcﬂtnlinvgﬁhon 1s
- 15 directed to a diagnostic device comprising 2 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 pattem of binding of the members to the

binding partmers is indicative, predictive or otherwise associated with a likelihood of a

Y 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 particularly
important in cases where patients are unable to communicate advice to a physician (:;n 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 these 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




conditions nmay be nade in a clinical setting, as part of triage, as part of
a routine testing 0 6 MAR 2006 -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 ar@ collected at
the end of the description. Reference to any prior art int BsMAR 2008
specification is not, and should not be taken as, an acknow edgnent or any
form of suggestion that this prior art fornms part of the common 10 general
know edge in Australia or any other country. Cardi ovascul ar di sease such as
coronary arterial disease and acute nyocandial infarctions (AM) are
exanpl es of conditions or events associated with the system c vascul ature.
Car di ovascul ar  di sease itself affects over 70 mllion people in the Wstern
Wrld. AM is 15 the |largest contributor to cardiovascul ar di sease
~affecting aE@FH??WEﬁ@V?alggmﬁ¥¥¥P%ﬁe tients per year. Patients with AM
fall into one of two categories. A first category conprises approximately
20- 30% of patients and is characterized by "silent" infarctions. Such

i nfarcti onsBAGKGROEBND'OHIHEINMENTHON frequent|ly unaware of the 20
infarction due to an absence of pain. A second category conprises the
remaining two thirds of patients and represents those patients.who present
to physi i apgWetdphRCU&LRs PO pRRidAtions) fefblir @D RO VySathorehd 08¢ spif@@ioy 2t
AM requires a series of induced tests requiring "nultiple independent

bl ood- basedcelletefdsit thetandad tler dhserptpt ent i al nyocardi al tissue 25 damage.
Typical AM is associated with severe and prol onged chest pain, otherw se
referred to as angina. Current diagnosis involves changes in

r"e‘hect rocar dRegiai¥e tb BED) pristsatalih hisngpesigicitibre iseHod, @dd Shbuklegstetd sakeh edse an
‘there are Q or QS waves and changes in _serumenzyne |evels. 30 Silent

i scheni a andcknerdedgmenh oneny &rsbof Apgrestion thet s palpr pit Jprenpart of the common
Br eat hl ggsness n.b due ,t o infargti there is a need to rapidly
assess ?gr dﬁ%%e@‘ﬁﬁﬁaiedﬂ%ﬁé%”&“ﬁ?@ﬂo°égﬂ gﬁaeﬁg@% 2006 -3 However, detection
of silent infarctions can be problematic. It may be induced by exercise

Cardiovascular disease such as coronary arterial disease and acute myocardial infarctions
(AMI) 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

...
R

“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.




where ECG performance is nonitored by continuous ECG nonitoring over 24
hours. Depression (>1 mm) of the ST segnent of an ECG is diagnostic but
about one third of AM patients have apparently nornmal ECGs.

Al ternatively, angi ographic screening can be 5 perfor rrecb {;Tﬁﬁ %bgction of
smal | “infarcts (which comonly contribute to the pool of” ¥si % nfarcts)
is limted by the conparatively poor sensitivity of some bi ochem cal

mar kers. There is an increased incidence of nortality associated with small
infarcts. Determ nation of the MB isoformof creatine kinase (CK-MB) is a
particularly useful marker of silent -infi@arcts but is generally not
correlated with a range of other markers. 10 The causes of AM can be
multiple and they are not clearly understood. A recent inpetus was given

to th h Y i pfl t t he. t
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At heroscl erosi s and vascul ar endothelial injury can be the result of an
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i munol 6gi paformieds The @atetbiion of Winldll fielseGvHdHTB mBloalyebdfriBile &% e 90l oby
cells in the cardiovascul ar system such as endothelial cells (Myr et al,
1999) . As Stent dufapminyvis, limitedi b she gpaparabmely t paon sseasiti visy 0 fescamgp baochpmical
condi tions W \Ze1 Y 1 system c viascul at.ure. The systeni
vascul at urg%(%ﬁ%m%éi 5 r?'g eﬁxcié%a?%l %Ig:(%%eélé? I&;]?’Plétgl,l v%%s?lcg?tear‘?’ l?is&%hs infdfels.
canteri ol esDeteaninaties of tthe NBaisbfoziddoDtREAnOkBASS (CR-NBNAS 20partic@ladi hisefu$
stich as renal, failure, thrqonbosis, organ transgl ant rejection, infection
and vasculoarses af silsat Bfarelsint Lesnardly aeheardited withamegeefothagaakaised wit h
the sygpem c vasculature. 30 There is a need to devel op an assay which
simul taneously determnes nultiple paraneters required to assess a

condi ti on ®he emsat oDAMINanhesheliple aalsihel atdiic? clchte un@emooduAtiepé® impaud 6

MAR 2006 -4 | . : . .
was given to the concept that AMI is an inflammatory 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
ﬁJ 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 2 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




this context neans two or nore. The present inventors have devel oped an
assay useful in determning 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 hurfpf.MAR QIRER 2006
-5 SUMVARY OF THE | NVENTI ON Throughout this speC|f|cat|on unl ess the
context requires otherw se, the word "conprise" or variations such as
"conprises"” or "conprising", wll be under st ood t 0 inply the 5 inclusion of
a stated el enent or integer or group of elenents or integers but not the
excl usion of any other elenment or integergor group of elenments or integers.
The present invention is predicated in part on the use of nmultiple markers
or paranmeters to assist in the diagnosis or prognosis of a particular
condition or event associated with the 10.s ste Iature %?@%%h
wher e “suchthii egpiedageds tWPdﬁﬁB%r@sTB‘? Bregeniy ml'ﬁ 3 dn"’dl #& and
unheal thy anLnbg ré[ BE! Ha) 08, QAR Y lc%ﬁ Sa:nsﬁisgaﬁ{lé) lefhcB@ftd préhidhs event or
condi ti ons“BrevVent 5 such as a vascu |sea e i1 ncluding cardiovascul ar,
stroke, pBSRENGE ¥s w@mmpwwbmanv@prc@nomsaamduanﬁ avhmisribat subjest including a
generalized arterial or venous condition or event or renal or heart
fail ure anBuinAidet ermining the risk of devel opment 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 contenplates
a nethod 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
o curring, said nethod conprising obtaining a biological sanple froma
subject to be tested wherein said biological sanple conprises one or nore
nenbers which are present, absent, elevated or otherw se activated or up or
down regulated in a subject prior to, during or followi ng said condition
or event and contacting said biological sanple with a second set of
menbers wherein one or nore of said second 25 set of nmenbers are binding
partners to one or nore of said first set of nmenbers and wherein the
pattern of interaction between said first and second sets of nenbers
including the absence of interaction is indicative of said condition or
event or the risk of '
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devel opment of sanme. 30 Anot her aspect of the present invention

contenpl ates a nethod of assessing the paraneters associated with a
condition or event associated with the system c vasculature, said nmethod O
6 MAR 2006 -6 conprising contacting a biological sanple f@%mgsmm to
be tested wherein said biological sanple conprises one 0 ers

whi ch are present, absent, elevated or otherw se activated in a subject
foll owi ng said condition or event, said nmenbers being selected fromtwo or
nore of myogl obin, myosin light chain (M.C), nyosin heavy chain 5 (MHQ),
total creatine kinase (CK) including CKsMB, |actate dehydrogenase (LDH H4),
aspartate am notransferase (AST), cardiac troponin |l and T (cTn-1 and
cTn-T, respectively) and cTn-I and cTn-1 RNA, fatty acid binding protein
(FAB protgj i i W human heart-type, gl ycogen '
phosphoryﬁf&@%&ﬂfﬁtﬂ%ﬁ , o as | natriuretic peptide (ANP),

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

| ow 10 density lipoprotein (LDL), very |ow density |ipoprotei ‘&VLDL%é,, hi gh
densi ty | Thopghowithis spmﬁqat@ndunlwethﬁé@maxtere@é@iqﬂ}/.erml%Ehed{f n “PEBEYC - C
reactive protein (CRP), serum_.amyloid A _P-selecti I LS,
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(TNFa) 5 sglcbic TN &Reeri@he? drSibEeR)or drblly iofl eldrhéts Rodategeri titi bl the i c
peptides, nodified haenogl obin (HbAl'c), ferritin, soluble intercellular
adhesi on emdlesion of 4y qth@Algment oF integey of Brayp|o8 elemeatc INEREE: adhesi on

nol ecul e-1 (I CAML), heat shock proteins, apoB, apoA, apoE, honocysteine or
parts thereof, Streptococcus sp., Porphyrononas gingivalis, Helicobacter
Pyl ori andhehaexdhndeRRAUSPridatedrin ipaFioiahe gical mukipht naders ofymranéters to
‘nécrosis and platelet markers, leptin, vasopeptidase inhi bi tor.ﬂg@gﬁ%rgfeac
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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 assbciated 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




sai d biological sanple with a second set of nenbers wherein one or nore of
said second set of nmenbers are binding partners to one or nore of said
first set of nmenbers and wherein the pattern of interaction between said
first and second sets of menbers including the absence of '%Wﬁgon IS

i ndicative of said condition or event or a condition or evefit™ fur t her
aspect of the present invention contenplates a nethod of treatnent, said
met hod 0 6 MAR 2006 -7 conprising assessing the paraneters associated with
a condition or event associated with the system c vascul ature or assessing
a risk of a condition or event occurring- said nmethod conprising
contacting a biological sanple froma subject to be tested wherein said

bi ol ogi cal sanpl e conprises one or nore nenbers which are present, absent,
el evat ed @m 'Qh? i {i gahi ' .ect foll ow S i(g condi ti on or
‘event or a Clgrr%ldi ?gﬁlagﬁn%%ehwﬁst legravnvﬁ)slezlf%sngoacis% feof th gg -tgﬁe DR g
wher ei nsicigisisampleaoesisbeoh@or fuotimictd eI whitRhee ScséHOMsBRI Bley YOS} N

| i ght chai M.C) . sin heav hain (MHC), total creatine kinase

i ngl udi ngé’%fé‘\&‘/ﬁ? )a?té"&n%f@ aéH_HF%@i‘Ha%g_ (Efﬁm)ﬂpﬂl)tlpnacgp%vrenat%id members beingK)
Fespect | val g and orn G0 Prand R onR T Rosip B e QL) NG R Pt s ae
pr ot ei f) GM%QMO@ oFgmme kinage {GEKAnnclhdiap tCK NGB, lz@la&l&ﬁlﬁ&@ﬂir@g&ﬁﬁﬁ?gﬂyﬂ{%@- BB
isoenzyrreas gﬁﬁ%ri al nat pur ‘é peptide (ANP), cytoplasm c FABP, brai'n
natriureti ¢ peptias faﬁﬁﬁs EESGZ ﬁ@\& tF‘?H?n(%)ﬂ)d,T (Oh-tiemse ¥y 7, tebprspreltypi n
(LDL), vednd dTow gensii-y rRIN i hi ity |4 poprog el DL)
and internediate density I}?’Bﬂggfgfag{bﬁ&%{#%tgqtmg(gga ?ge'le&)pnrl{:)]%l glln P?P@b? f“g erum
ﬁ:jyl oi d Aunmm heargtynet | glycqgen sphaghlamyliassBBpisatedyeic, a@hidéatﬂaﬂﬁlufaﬁ&gﬂbti&éDAY) ,

‘hi'st anmi ne,, [ OS] actor a (TNFa),..soluble TNF receptor
(sTNFR2) e( ?liﬂﬁp}a(ﬁ‘?%.g‘%‘?ﬁ h%&i’nfﬁraﬁl B??‘Héqtvtﬁgehs%&%NBés%dremdﬂll@d(ﬂdAMr}n@mm n
(HoAI &), deasity lipoprotedd UODE), ivehelsselibitidninaahesh 0 Mmherih el i
i ncl udi ng ol ubl e intercellul a}? adhesi gnlpﬁgl ecul(ze- ?1()1 ﬁ%bﬂ%eglglﬁﬁg@wgﬂtg&
pr ot ei ns, H:RJIO)B,Emd dpsRnedipsEdenssprodnopraseine (IBXL)p 4t trsactiver gofein SURN! @6MECUS
sp., Porphysgoras Qingivali 20. Hel.i cobacter. pyrlori_and Chlanydi a
pneunoni-ae )(’)rI@Mn%}%g#’cﬁoség{aﬁ&inﬁs/’e%laﬁe%g}a%‘ﬁtmgntréEthéP 4Fh fustamiiee emor
mar ker s, reeptsisacteps PPk, daRBld THF Bidepior 0T s DRFFHY AGLE d@%bﬂé LAl
heparin, metalloproteinase-9, netall oprﬁ{)t ei(nase- 1ﬁlﬁncP’u I ng ﬁ’s@?nsosl ieC
i nhi bi t OrReptldes, modified haemoglobin (HbAlc), ferritin, soluble intercellular adhesion molecule
15 (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 preumoniae or immunological relatives

thereof, necrosis and platelet markers, Ileptin, vasopeptidase inhibitor of cardiac

endogenous kinins, heparin, metalloproteinase-9, metalloproteinase-1 including its tissue

.‘ai ;

20 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
IlTa genetic polymorphisms, factor VIla, thrombin, endothelin-1, cardiac myofibrillar
proteins, Fas and Fas ligand, ligands thereof or binding partners thereof or nucleic acid

25 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 ;;f 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 condition or event.

30

A further aspect of the present invention contemplates a method of treatment, said method




angi ot ensi n-converting enzyne, CD95/ Apol / Fas, hepatocyte growth factor,
sol ubl e vascul ar cell adhesion nolecule-1 (VCAM), plasnma brain
natriuretic peptide, angiotensin 25 |l type receptor, endot@gbiﬁ%
constitutive nitric oxide synthase, glycoprotein Illa geneti R‘&m

pol ynmor phi snms, factor Vlila, thronbin, endothelin-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 ndi ng partners and contacting said bLPIogicaI sanple with one or nore
ant i bodi es or i mmunol ogi cal equival ent’s’ t hereof capable of 30 binding to
said one or nore nenbers in the biological sanple and wherein the pattern
of interaction between said nenbers and antibodies including the absence
of i nt er e@NpHNG 9sPsBI/MR Far@Betes dsnv@atad twitna benditem os avveht mesrveated amid

antibodiﬁ§ iqplUdiq% %?e absence of i t?ractlon IS indicaLiveaﬁL s%%g
condi t i ol gV EPERY *XHE RER 2EFIRA ¢ gk 8T 8 GPRUBPR Of PYSH RERHTTIR BB SDoE
anot her ashpgiin@fcohhRtiRg &S 8MlodibM R NG FAAPS IsiBRcAh He! A¥teal whkRH RYid
partners for 5 menbers in a biological sanple froma subject said nenbers
bei ng pr béeical spmple comgprsenvpe onmont hemwiesewhishi arapedentn absesylgleveted or

foll ow ng,a condition or_ event sociated wwth the system c vascul ature
wher obn THEREh ar Bt » e BTRRErat 9 sn 3 €531 B AaredtBnen < eHa
t he arr aythefMpE iasR%iafedoivittli AndatRaatine hedin GRRAr ElbMBEE Saré Xelbdted (Btn tN8)or- - -
(xn,yn) and wherein the pattern of interaction between the nenbers and the

bi ndi ng p¥¥¢ abmgoglebin onyosai leght chain dMILQ) thyosindicayyahan (BAFERY, totgtdrEatine

anot her aspect t he pr.esent ntjoQ raovi des a net estimating

‘.;‘t"pe Si zeé%ggean (ehf alr%g pdgiE” Qdé% c%ﬁ{c};litetoi gﬁh¥cﬁ°%en§ﬁ%j Zgﬁ}{/\ﬁrg‘%l ﬁSpth%tesi ze
*of the i ahafdttan{fes)e (ASURcafdMcnasholin I AM¥ET {OMILARE cTnl P, bepdetit g and Bm-Xx Kw
| s= EdxKr wherein Is is infarct size 20 F(t)dt is the rate of rel ease of a

menbed i A2Bd K81/ dYNCar2tbnarpd dinding profiniBAB prefeiny ipeladimet FABBS énd huglaayat ed
or other H@aﬁﬁtﬁ%} igYﬁ:toEgl ip'ﬂo?ph%pﬁ!is%géB 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-
15 selectin, prostaglandins, platelet-activating factor (PAF), histamine, turnor necrosis factor
o (TNF«), soluble TNF receptor 2 (sTNFR2), fibrin, fibrinogen, fibrinolytic peptides,
modified haemoglobin (HbAlc), ferritin, soluble intercellular adhesion molecule (ICAM)
including soluble intercellular adhesion molecule-1 (ICAMI1), heat shock proteins, apoB,
5 apoA, apoE, homocysteine or parts thereof, Streptococcus sp., Porphyromonas gingivalis,
20 Helicobacter pyriori 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
25 II type receptor, endothelial constitutive nitric oxide synthase, glycoprotein Ifla 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
30 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




foll ow ng a cardi ovascul ar condition or event leading to the infarct [f(t)
is also known as the nenber appearance function]; Bw is the body wei ght of
the subject; 25 Kwis the proportion of the body weight into which the
menber is released; Ed is the rate of renpval of the nenber from

eval uation; and Kr is the total anmount of nenber rel eased ?Wﬁﬁ t he
anount of the nmenber released fromthe infarcted tissue; 30" sdl” hod
conprising contacting a biological sanple from said subject wherein said 0
g MAR 2006 -9 sanple conprises nmenbers present, absent, el evated or

otherwi se activated in a subject followgng a cardiovascular condition or
event or a condition or event otherw se associated wth a cardi ovascul ar
aberration with one or nore binding partners of said nmenbers wherein the
bi nding partners are inmmobilized to a sqlid support and V\hereifrr:i&&hetf)at.t ern
of 5 i nt erdéaracsionestweern seif anerebass pgd éﬁﬁb‘kﬂl?ﬁdﬁﬁgldﬂhﬂ eFhsence QiAo s of
the size of .th ipfarct or o 1 } i snent of
the size Opd{%ﬁv? ﬂ?%ﬁl F(.’m%é%&g&i’em &Zintgélﬁ%frfgczgl ggs}[hﬂ% let %mfﬁ%ggée%%?eiﬁnventi on
contenpl ates a nethod of assessing the paraneters associated with a
condition or event associated with the system ¢ 10 vascul grization, sald
met hod conet shothersaipsehioh dher BreSATH dNYFIEOR {OEUBTSCE /B a&ayn%f’ém armgrsetcm es

in a biqlogical samleg whi %E@ u r&id aash MaBgct,
whi ch are %PE@’@F& P@b@@%&“gl ev e?u 3? %O%IEDZ?L\?\A sgle& actl vég% %@o%&g\j\n&ihg a.
car di ovascglegfited 6P BiHewizB aofivaseiit a subject dalivdving arconditienanteventtaspavizied with
associ ated with a cardi ovascul ar aberration said r eeni co isin

cont act i ng thereystsmis wescubarurs ahsTen fetHndiRg RETOEFS 8 d%gngnﬁ;& @ﬂwog%@lpatgg uch
scgpabl e of h | dizing .or.- e rJ j gw‘&\@) e @Q¢.) and
Qﬁt ecting %%%‘3{‘?1%%&‘%“ .lfsgiggéﬁe%%gtﬁgfén%%ﬁ%?ﬁ pr’es’g%%:’gﬁgr a%gseinr?ce.of
sai d NRNA wiekde the pastetm @if datekacdonfbetweani thec arditternandrthe vindingrpainerss |6 of
devel opnent of sanme. Even yet anot her aspect of the present invention
provi ded a indieaiiyg of spdconiivaRioRg'®he ri sk 20 of devel oping a condition or
event of the system c vasculature in a subject wherein the risk is a
function of the presence or absence of one or nore of mnyoglobin, mosin

| i ght chai rstilldviotiEy aspacosf the lpeaseyt inhaition (hdidiles 4 wethod doresimming ithagize P39

~Ineluding (ijn<t:arl\él%’or Lﬁgtteg tcgndition in a subject wherein the size of the infarct (Is) is determined by

the formula:-
15
jﬂtf(t)dt x Bwx Kw
Is=
EdxKr
o)
- wherein Is is infarct size

20 - - F(t)dt is the rate of release of a member in a bioclogical sample, said member
being present, absent, elevated or otherwise activated in a subject
following a cardiovascular condition or event leading to the infarct
[£(f) 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




dehydr ogenase (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 protei-n (FAB 25 protein) including FABP1 and human heart-type,
gl ycogen phosphoryl ase-BB i soenzynme, u -atrial natriuretic peptide (ANP),
cytoplasm c FABP, brain natriuretic peptide (BNP), adrenor’rﬂﬁl MAR 2086M) |

| ow density |ipoprotein (LDL), very |ow density |ipoprotein (VLDL), high
density |ipoprotein (BDL) and internediate density lipoprotein (I1DL), C
reactive protein (CRP), serumanyloid A, P-selectin, prostaglandin,

pl atel et-activating 30 factor (PAF), hi-$t-am ne, tunor necrosis factor a
(TNFa), soluble TNF receptor 2 (sTNFR2), fibrin, -fjbrinogen, fibronolytic
pepti des, nodified haenogl obin (HbAlc), 0 6 VAR 2006 - 10 adhesion

nmol ecul e- ], " C t RIS, _ rwidaCfeti ViShdidre Or
parts the?éﬁlggaﬁgﬁpﬁ%@gg ﬁ‘ﬁ?‘%ﬁpﬁsg&%ﬁ%ﬁo&%éﬁ%gi va%ﬁmﬁco%t er
pyl ori anghllo@ihgedidioviseuabainditionrori eventn agindilonr e extitvatberwiser asedciated
necrosi s and platelet nmarkers,, lepfin, vasope ti(gnase i_nhi biftor. of cgrdi ac
endogenou®ill ficaEdioyrspar Fberrition) WEB Qiee Pt Faake Pindingharinets ofotad mRergdes

i ncl-udi ng. it .t | Ha Py e : e atterm of
CD95/ Apol l]_atggeﬁ F%;@%%‘%g[&gﬁg%rg\%&eh ‘ac‘t{?ﬁo%astg%l égglﬂ\g adgg%}(g‘?ﬁ?i&gfﬁlthqghesi on

nol eculse- intefaMEAMbEtweehahoanéinbérs andthinding tpactnpmspisi iddicativey ob thensiza afl they pe
receptor, endothelial, constitutive nitric oxide synth . oprotein
I11a geneimiarcher QisrR: Brpyides Qet@é*ﬁpuv??raa%eswi%?f&?gﬂﬁgw %ﬁﬁﬁ@ﬁ]ﬁgl cardi ac
myofibrillar proteins, Fas and Fas |ligand, |ligands thereof 10 or binding
partners thereof or nucleic acid nol ecul es encoding sanme or their fragnents
\@3 | i gand@&enfstitlianditey agret ofths prosent insentampeatengilateh o metbed af asspisarg then
eontenpl ates a nethod pof estjmating fhe risk of devel.oping,AGS i i Ng
AM or a PEFAEISIES cARUrHETh Wﬁhaasﬁ%ﬁ“{éﬁ 0 oG V5Et h%gao%%tﬁgr Wg%é% ESE\ggééhgigni ng

for t hfq P %ﬁcﬁfﬂcﬁ'&aﬂfm}éﬁﬁ @Eth'&ﬁ rc@m?ﬁuﬁg AEeEGiHE &5 the pRosBiRl (TFWe ak nfrepdRNANI ch

MRNA nol ecules are translatable to nenbers which are present, absent
el evat ed anoleatlee invassokgtdal atreple it wiRN Aamekacules s dunslatableniei meambers

event or a condition or event ,otherw se associ ated, wi.th .a _cardi r
‘aberr at i orVRER fr dFEER) %S%nﬁ}q"gﬁeﬁgﬂc ﬁ?ﬁ@f‘? ﬁﬁgvag?]dew%lﬁoa}y 68 %g&d@éﬁgﬁgﬁ th
an array @on@%ﬂoﬂo&uﬁéﬂ’tdrd@%o&ﬁﬂ@ loe QEnthyeivake iafclakedotvitr Mvcarli@@scular

capturing said nRNA nol ecul e and detecting said hybridization or captiv
and wher eigberration said screening comprising contacting the biological sample with an array o

15 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.

) 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-f and c¢Tn-T, respectively) and ¢Tn-f and cTn- RNA, fatty acid binding protein (FAB

25 protein) including FABP1 and human heart-type, glycogen phosphorylase-BB isoenzyme,

c-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 (TNFa), soluble TNF receptor 2
(sTNFR2), fibrin, fibrinogen, fibronolytic peptides, modified haemoglobin (HbAlc),




the presence or absence of said nRNA nolecule is indicative of a

cardi ovascul ar condition or event or a condition or event otherw se
associated with a cardi ovascul ar aberration or a risk of devel opnent of
sanme. 25 A further -aspect of the invention is directed to a @gt% gcessing
means for assessing a condition or event of the system c va égudﬁﬁ sai d
data processi ng neans executing the steps of: (1) detecting a reporter

nol ecul e as an indicator of interaction or absence of interaction 30 with
an i mmobi | i zed nenber on a bi ochip ar;aﬁﬁ 0 6 MAR 20n& -11 (2) anal yzing
the data obtained in (1) to identify nenbers present in a biological

sanple; 5 (3) optionally quantitating the amount of nmenbers from (2); and
(4) analyzing the data to attribute a |likelihood or risk of a condition or

event. Yetihaiat hetecakpb (ICAN 1), Heapsiesk mrotemsenabh rapeéntamﬁ)l ly;tr@y;yatcmrqj ut er
program product f

r 10 assessing_.t he 1ikelihood t
of a cond®ftf C‘E?P?e\%ﬁ‘i“’%%lslat’gﬁw Jl”ﬁJmOt"ﬁ:% gg%‘f’@h‘r cif("/récé’@ﬁffsw %?saglﬁge "

product  Gampy ézb euhdniad Br Hﬁmﬁﬁ%gfcmfelaﬁu%@th\é%f&Ebcfd%mﬁndvlﬂht@@t fhofkage or
nore of feat WﬁEI‘EI n said features are selected from (a) (h) absence

or pr eseﬂqﬁlrofvampegﬂldﬂse mhibibserfcerdic prdegemue kufmfwl@sarm mqgﬁlopmfamﬁse(%u:) ;

Toral or aRliETRiemse | (RSURRE! Bh N B g aBRRRTor rsehEe B e ate

‘(jig%” Og%ﬁAﬁ)lﬁWaWﬁepaﬁﬁwgﬁnﬂh ﬁEf%?eEElﬁ’blgf vaasiay al Qidﬁﬁél@@hﬁ@l@&fleﬂase

(VCAM]1), plasma brain natriuretic peptide, angiotensin Il type receptor, endothelial

constitutive nitric oxide synthase, glycoprotein Illa genetic polymorphisms, factor VIla,

‘) thrombin, endothelin-1, cardiac myofibrillar proteins, Fas and Fas ligand, ligands thereof
10 or binding partners thereof or nucleic acid molecules encoding same or their fragments or

ligands or binding partners.

Another aspect of the present invention contemplates a method of estimating the nsk of

developing ACS including AMI or a related condition in a subject said method comprising

15 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
) 20  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:-

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

30 with an immobilized member on a biochip array;




absence or presence of cardiac troponin | and T (cTn-1 and cTn-T,
respectively) and cTn-1 and cTn-1 RNA;, absence or presence of fatty acid
bi nding protein (FAB protein) including FABP1l and hunan heart-type;
absence or presence of glycogen phosphoryl ase-BB i soenzyne; absence or
presence of a-atrial natriuretic peptide (ANP); cytoplasmﬂﬁ‘ﬁ@@P'%EPsence
or presence of brain natriuretic peptide (BNP); absence or preéeg of
adrenonedul lin (ADM; absence or presence of |ow density |ipoprotein (LDL),
very low density 0 6 MAR 2006 -12 20 (x) density lipoprotein (IDL); absence
or presence of C reactive protein (CRP);11.absence or presence of serum
anyloid A, absence or presence of P-selectin; absence or presence of
prost agl andi ns; absence or presence of platelet-activating factor (PAF);
absence or presence of histam ne; absence or presence of tunor necrosis
“factor a (TNF(x); absence or presence of soluble TNF receptor 2 (sSTNFR2);
absence orzpr esgpkRnef thei it BhtARSERC €1)0to MeasfNaRmders plesémoigen bidbgieake
or presence of fibrinolytic peptides; absence or presence of nodified
haenogl obi n (H®AMPEY; absence or presence of ferritin; absence or presence
of soluble intercellular adhesion nolecule (I1CAM including soluble
i ntercel lul ar adhesi on nol ecule-1 (1 CAML) ;

5 (3)  optionally quantitating the amount of members from (2); and
(4)  analyzing the data to atfribute a likelihood or risk 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:-

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

are selected from:-

15
(2) 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);
(H absence or presence of aspartate aminotransferase (AST);
& absence or presence of cardiac troponin I and T (cTn-f and cTn-T,
respectively) and ¢Tn-7 and cTn-f RNA;
(h)  absence or presence of fatty acid binding protein (FAB protein) including
25 FABP1 and human heart-type;

i) absence or presence of glycogen phosphorylase-BB isoenzyme;
)] absence or presence of a-atrial natriuretic peptide (ANP);
(k)  cytoplasmic FABP;
) 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




25 (cc) absence or presence of heat shock proteins; (dd) absence or
presence of apoB, apoA, apoE; (ee) absence or presence of honocysteine or
parts thereof; (ff) absence or presence of Streptococcus sp., Porphyrononas
gingivalis, Helicobacter pylori or Chlanmydi a pneunoni ae org gg;cal
relatives thereof; (gg) absence or presence of necrosis an pIa e

mar kers; (hh) absence or presence of leptin; (ii) absence or presence of
vasopepti dase inhi bitor of cardiac endogenous kinins; (jj) absence or
presence of heparin; (kk) absence or- resence of netalloproteinase-9; (11)
absence or presence of netalloproteinase-1 including its ti-ssue inhibitor;
30 (nm) absence or presence of angiotensin-converting enzyne; (nn) absence
or presence of ?{fg@éé@%§ﬂ NAR 2096 -13 (nn) absence or presence of
CDO5/ Apol / Fas; e or sence of hepatocyte grow h factor; (pp)
absence or p(rd;senmemfe@rqued&heewfa@wba?vemekdinaakﬁ)si on nmol ecule-1 (VCAML);
5 (gq) absence or presence of pI sma brajn natriuretic peptide; (rr)
absence or pﬁésen@@eﬁﬁ”§ﬁ§Fﬁ?@%% ﬂvmamyké pbceptor (ss) absence or

presence of @gdotgﬁkhagIgﬂgéﬁh%ggpggﬂah;rlc oxi de synthase; (tt) absence
or presence ycopro? a geneti ¢ pol ynorphisns; (uu) absence or
presence of (rgict oabs\a(hd:eaor}:ilrese(we/goflabstegiamdms presence of thronbin; (ww)

absence or presence of endot hell ﬂ t) absei\. (i Alf)"r esence of cardiac
myofibrillar (Sﬁr ot apsggee or presenceo latele activating tactor ;

) absence or presence of histamine;
(u) absence or presence of tumor necrosis factor o (TNFa);
j (v) absence or presence of soluble TNF receptor 2 (STNFR2);
10 (w)  absence or presence of fibrn;

(x)  absence or presence of fibrinogen;
| (v} absence or presence of fibrinolytic peptides;
(z) absence or presence of modified haemoglobin (HbAlc),
(aa)  absence or presence of femitin;
15 (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;

RN

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

(gg) absence or presence of necrosis and platelet markers;
(hh) absence or presence of leptin;
25 (i)  absence or -presence of vasopeptidase inhibitor of cardiac endogenous
| kinins;
(ji)  absence or presence of heparin;
(kk) absence or presence of metalloproteinase-9;
(1)  absence or presence of metalloproteinase-1 including its tissue inhibitor;
30 (mm) absence or presence of angiotensin-converting enzyme;

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




(yy) absence or presence of Fas and Fas |igand; and (zz) absence or
presence of |ligands thereof or binding partners thereof or nucleic 15 acid
nol ecul-es encodi ng sanme or their fragnents or |igands or binding partners;
and (2) a conputer readable nmediumthat stores the code.ﬂﬁgiﬁgélh not her
aspect of the invention extends to a conputer system for 2B t he

| i keli hood of a subject having a condition or event associated with the
system ¢ vascul ari zati on wherein said conputer system conprises: (1) a
machi ne-readabl e data storage nmedi um conprising a data storage material 25
encoded with machi ne-readabl e data, whdPBei n sai d machi ne-readabl e data
conprise values for one or nore features, wherein said features are

sel ected from (a) absence or presence of nyoglobin; (b) absence or
presence of albggm,og BRisEndeMECGD95/BPo I/Bas; absence or presence of  nyosin
heavy chain ( (5 Jg absence or esence of total creatine kinase (CK)

i ncl udi ng CK- NBg) 0 SMROZ@%eHMf%EB%%@gEO &stiice of aspartate

am not r ansf er (A absence or pr.es 1T
(cTn-1 and cT?ﬁ’g) aﬁ@é‘jﬁ@ vgfeif?ncgnd)fcf%uﬁﬁaﬁ'f&s cTn- IC%Iﬁ-szHRé %ﬁ g%élgﬁgg Lor
presence of fatty asiciAfiindi ng protein (FAB protein) including (i) (1)
FABPI and human heart-type; absence or presence of glycogen

phosphbryl ase- (IQB) i mmmpresamw%@mw@wﬁwemp@héﬁn al natriuretic’

pepti de (ANP); | asm ¢ resence of brain
natriuretic pefvi deaﬁ%ﬁi\%)or pr§8nc(er8§Paggfoégﬁg fﬁ%ﬁg@e@n@é of adrenonedul Iin
(ADM; (n) absggce fsecasionsendd of cadotield icbystithpantinioxidddyblbse;very | ow

densi t )
) Y (t)  absence or presence of glycoprotein Illa genetic polymorphisms;

(uu) absence or presence of factor Vlila;
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:-

(1)  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;




(0) 15 (p) (a) (r) (s) (t) 20 (u) (v) (W (x) lipoprotein (VLDL), high
density lipoprotein (HDL) and internediate density lipopraotein (LDL);
absence or presence of C reactive protein (CRP); absence ﬂﬁiﬁﬂﬁ%aﬁﬁé of
serum anyl oid A; absence or presence of P-selectin; absence or presence of
prost agl andi ns; absence or presence of platelet-activating factor (PAF);
absence or presence of histam ne; absence or presence of tunor necrosis
factor a (TNFa); absence or presence of soluble TNF receptor 2 (sSTNFR2);
absence or presence of fibrin; absenge-or presence of fibrinogen; absence
or presence of fibrinolytic peptides; absence or presence of nodified
haenogl obin (HbAl c¢); absence or presence of ferritin; absence or presence

PruScett G otk G RSP AR At e RSG5, SCunec o e
shock proteingy 3Bsendd)orabsRBeR of qrdisenesponin dpeft] TapeAn-Tapek;cThek)
absence or préesence of honocysteine or parts thereof;
respectively) and ¢Tn-I and cTn-f RINA;
(h) absence or presence of fatty acid binding protein (FAB pfotein) including
-3 FABP1 and human heart-type;
(1) absence or presence of glycogen phosphorylase-BB isoenzyme;
() absence or presence of a-atrial natriuretic peptide (ANP);
(k)  cytoplasmic FABP; '
) (1) absence or presence of brain natriuretic peptide (BNF);
10 (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);
(0} absence or presence of C reactive protein (CRP);
15 '(p) absence or presence of serum amyloid A;
() 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;

o

20 (u) absence or presence of tumor necrosis factor o (TNFa);
(v) absence or presence of soluble TNF receptor 2 (sSTNFR2);
(w)  absence or presence of fibrin;
(x)  absence or presence of fibrinogen;
(y)  absence or presence of fibrinolytic peptides;
25 (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);
(cc)  absence or presence of heat shock proteins;
30 (dd) absence or presence of apoB, apoA, apoE;

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




AMVE: . "<JE ° SHEET 0 6 AP, 21 R96 15 (ee) (ff) 5 (gg) (hh) absence or
presence of honocysteine or parts thereof, absence or presence of
Streptococcus sp., Porphyrononas gingivalis, Helicobacter pylori or
Chl anydi a pneunoni ae or inmmunol ogi cal relatives thereof; absence or

presence of necrosis and platelet markers; absence or pre§gniéRofifiGeptin
(ii) absence or presence of vasopeptidase inhibitor of cardiac'énHBQenous
kinins; (jj) absence or presence of heparin; 10 (kk) absence or presence of
net al | opr ot ei nase-9; (11) absence or presence of netall oproteinase-1

including its tissue inhibitor; (mm ag ence or presence of

angi ot ensi n-converting enzyne; (nn) abs Ec’e or presence of CDO5/ Apol / Fas;
(oo0) absence or presence of hepatocyte growh factor; 15 (pp) absence or
presence of sol uble vascul ar cell adhesion nolecule-1 (4<l) (rr) (ss) 20
(tt) (uu) (vupe) (valwpenceox presence of homocysteine or parts thereof;

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

5 "~ (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;
()  absence or presence of heparin;
10 (kk) absence or presence of metalloproteinase-9;
o (il)  absence or presence of metalloproteinase-1 including its tissue inhibitor;
(mm) absence or presence of angiotensin-converting enzyie;
(nm) absence or presence of CD95/Apol/Fas;
(00) absence or presence of hepatocyte growth factor;
15 (pp) absence or presence of soluble vascular cell adhesion molecule-1
(VCAMI1);
(qq) absence or presence of plasma brain natriuretic peptide;
(zr)  absence or presence of angiotensin I type receptor;
} (ss) absence or presénce of endothelial constitutive nitric oxide synthase;
: 20 (tf)  absence or presence of glycoprotein Ila genetic polymorphisms;
(uu) absence or presence of factor VIa;
(vv)  absence or presence of thrombin;
(ww) absence or presence of endothelin-1;
(xx) absence or presence of cardiac myofibrillar proteins;
25 | (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
partners;

30 (@ a working memory for storing instructions for processing said machine-readable
data;




25 (yy) (zz) (VCAM); absence or presence of plasma brain natriuretic
pepti de; absence or presence of angiotensin Il type receptor; absence or
presence of endothelial constitutive nitric oxide synthase; absence or
presence of glycoprotein Ma genetic pol ynorphi sns; absence r.esence of
factor Vila; absence or presence of thronbin; absence or p@gigﬁEE
endot hel i n-1; absence or presence of cardiac nyofibrillar proteins;

absence or presence of Fas and Fas |igand; and absence or presence of

| i gands thereof or binding partners thereof or nucleic acid nolecules
encodi ng sane or their fragments or |igahtls or binding partners; 30 (2) a
wor ki ng menory for storing instructions for processing said

machi ne-readable data; 0 6 MAR 2066 -16 (3) a central - processing unit
coupled to said working nmenory and to said machi ne- readabl e data storage
medi um for. processing said machine readable data to provide a sumof said
val ues cor (3spoadientyaltproeespingdinitt ¢oupladatouseid wrorkiagdnemongi dud to s@d geephintces;

Focel ving sai d TR ETALTo8 TETIE, SRR S008 St MBRTER BBt T
FI'GURES Figure %as%f;f i@ 0r MO drfos RIS 901 AlprlotfROVHIG fohsaitploagdiion of

a cardi ac marker whi ch has i nteracted wth a binding partner (BP)

i mobi | i5zed to acpehes; sndport

(9  an output hardware coupled to said central processing unit for receiving said

; ) - predictive value.




5 (SS). Areporter nolecule (RM is attached to the CM and the RM provides
an identifiable signal (1S). Figures 1b to |le are diagrammtic
representations show ng various detection of interaction protocols between
an i nmobi i zed.nenber (an antibody; Ab) and its binding ﬁﬁpﬁﬁﬁn@ﬂp(car di ac
marker; CM. In one aspect, (Figure Ib) biotin (-) is used to |abel CM A
fusion protein consisting of streptavidin (SA) and al kali ne phosphat ase
(AP) is used to attach to the biotin portion of the biotin-labeled CM The
AP convérts a substrate (S) to a detectable product (P). The Ab, is

i mobi lized to a solid substrate. In Fildure Ic, the captured CMis
detected by a fluorescent (FI) AP/HRP or radioactively (Rad) | abeled anti
15 CM antibody. In Figure id, soluble anti-CM antibody is used to bind to
the i mmq?kggﬂeﬁ dMBEONOF TIeFIGURES t ed by an anti-i nmunogl obul in
ant i body ‘Tabe eglwith a fluorescent tag or other RMs. In Figure 1 e, the
CMis labeled with a fluorescent nenber or other RM Figure 2 is a

gr aphi cal__represent ati on _show ng.t L ITe . o=y Earfbc Gadariiéac

20 mar kerlHErHR d2RE E@H:'I‘?ag 9 gﬁeﬁgﬁgﬁéﬁhﬁﬁﬂgﬁg@&%@%f Og%SFi gure 3 is a
di agr amm()dm) WERIERANAMEAB] Withta BYETieMpased (BP)damgbibzad tohe spid SERRY ons
to diagnose a particular condition or event OM%M eni.c V& gﬁﬁﬁ%%e
wherei fi t{8S). Ametarter nicesnlcRVpisadgekpddy thneMs XPYIfES # gure s a
di agrammt,iggaér(@zresent ation of a cross-section of a nmagnetic storage nmedi um

to di agno¥® rticular condition or event of the system c vascul ature.
Figure 5 is a diagrammatic representation of a cross-section of an

optically readabl e data 30 storage, systemto, di agnose a parti
~gondi t i onFigures/éhit tof 1e hires fiegramBatita JERFICSROATIONS o %‘f@%‘s-‘ﬁés&%f@hf’&o
-BPESCRI PTI ON_OF. THE PRE E@gg !E% NoNEed ThsnRk @€ ahitibddye Alb) @Ad iis binding
pr edi cat eH‘t?rﬁCtboélr]?mg)ﬁthe gve og%nt o?d an assgy devi cé \_/\/?l)ch is. capable
of - asg@sShatndr (uriac FRErpENIEY aleaspas(Eiguretb)iotn Econd wed i bPekvnt 5
associated with the system c vascul atur Th ecti,on .0 I "
permts bt fusioprpratein pomsising of isgﬁi’f@:‘é‘@lﬂc&aﬂa‘?"@s&gglm %@Sﬂﬁgﬁgﬁggﬁ E{Fﬁeot erm
predi cti veo! 8 BOLBHRGAENE of HBHAUHLELERN TN ThOBR Aveitsk silmianr(S) os aa
heal t hy Oiaﬁﬁ%t atf‘“t3 hf/o@ [ eec)(:l% Oil‘{r}llgﬁlj I ng a human ) )
detectable product (P). The Ab, is immobilized to a solid substrate. In Figure lc, the
captured CM is detected by a fluorescent (FI) 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 le, 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 i‘epresentation 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.




of devel opnent of a condition or experiencing an event. 10 Accordingly, one
aspect of the present invention contenplates a nethod of assessing the
paranmeters associated with a condition or event of the systemc vasculature
or assessing a risk of a condition or event occurring, saidfjgeM %E?ﬁ
conpri sing obtaining a biological sanmple froma subject to be test

wherei n said biological sanple conprises one or nore nenbers which are
present, absent, elevated or otherw se activated or up or down 15 regul ated
in a subject prior to, during or follow ng said condition or event and
contacting said biological sanple with-da8second set of nenbers wherein one
or nore of said second set of nenbers are binding partners to one or nore
of said first set of menmbers and wherein the pattern of interaction

bet ween Saiygf 415D aREs ERIPFIONDT THE FIOPRRRENS EXBODIMERTOSence of
|nteract|on |s I'ndicative o said condition or event or the risk of 20
devel opnent of sane. A condltlon or event associated with the systemc

vascul ature_i ncl udes a vascul di sease cl.udi,n i ovascul ar Lr ke,

pul monary, T#l@ﬁwa%fdeveﬁwndép ‘ii%@semagr ﬁﬂB%%ﬁP@%&& ‘ﬁ%fréfl cg SpicH T

arterial Or . %@%Hrg' 0o 06 EMROIparRh&an fablidea was! h'dédﬂﬁlﬁng@f ,event
ear e,

ki dney or 5 tissue rej ection such as organ transpl ant
rej ecti dn, assotiatedmvathi theewgstemid vesauthiterg. ddepdstedtiont lof (pAsgBRters aermits both

traums oalSEABY e g REOS A EB R DR T B e Peetfts dh Sk WofieRt
vascul ari zafdign Qi‘et%rruﬁlgﬂg the BYIEMcRrabr & RBAHHy &nénﬂeﬁltﬁ}@mﬁj@:ﬁﬁdlﬂﬁhg ashighars

a hip repl acerrent née reconstruction, trauma or ‘age-rel ated di sease
i]d endot heifda&elcianag@famn&mnmmmﬁcmggnRﬁrér ence herein to a
L."tardiovascul ar condition or event" includes heart diseases, heart attack,
heart disorders and infections in the heart as well as heart failure. In a
parti cui@r | AecoRfiff1§r 624 a@é@loéf !E%rﬁresehhﬁwéﬁidﬁ omRGaplats aCBtibll iofrassessiay ahe
is acute coronary syndromne or a related disorder such as but not
limted to promestensyseociated wi cawdmnamcﬁvsntr@pibc BUHEBIE Ya5FY éW%gr assessing a

Chor apy. | TSk o fooRRER: G Pl e oRied B BR Ry ing BORIR ¥ biflpeica
car di ov asc@aﬁhﬁle FORAL Eitect @6 bevesidd Whedelidesd smsge@emsmpmammpﬁsas bue er wiireh

occurs when the heart iS unable
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 sef 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




to produce sufficient output to neet the needs of the body's netabolism .

There are four categories of such failure: 10 Class |I: patients with

coronary artery di sease (CAD) and ot her disorders where ordinary physical

activity does not cause fatigue, palpitations, shortness of ggrgﬁéh or
p

anginal (heart) pain; 15 Cass Il: as in Cass | but where séibe
confortable at rest but where there is slight limtation resulting from
exercise; Class Ill: as in Cass Il but where there s now a narked
limtation to physical activity; and 20 Class IV: as in Cass Il but

where any physical activity causes angi-if-and di sconfort. Al such
conditions and events are enconpassed by the term "cardi ovascul ar condition
or event" and are al so enconpassed by a condition or event associated with

. the system felnce/Agetd & H“‘@ardi%vﬁ&ﬁlfiircb\éﬁ&ﬁklh afr SRR htRBePhe Y BikkaserChdagie’s

cardi ovascul ar aberrati on such caused by infections by m croorgani sns
and vi r usestaclheap ldéorddrs ahd mfemmlns imfhedtcadres wélhad et faﬂwehcam@éwulﬁylyor

ted th b I d P
G o1 val | PrEER FEbOSR e BE Secie st ruRgRor R B8 RABR fyperd PPRE ">
Exanpl es g\/csy@ﬂ | R84 | 'd&BFdek NGEWAS §RARR HANSE % R¥rd, Zztga%?t@ﬁhlaﬂﬁéaswﬁﬂa

Cyt onegal ovi rus 0 or Coxsackie virus. 0 6 MAR 2006 The. term
" bi ol ogi cakparfimpiefllbwingshdrapautia mtdventide suclsarizailoan dngioplasdey thO@MIY'ﬂC

serum saliva, fissue f d, oVi fluid hiSSus
extract, Hggr,agyt }%,%E?ém n‘%@% inc %%Y?F&Fdl?ll %?%Cﬁ%ﬂ ﬁ‘%@ﬁe s‘g o‘faé%uoll?r
sanpl e or @ﬁmﬁh%revaﬁrm&ﬁd&eadng@s@wfe heaR EfiRiro SHRhRRuRRGheH e Mot ghinable
contain one or nore nenbers are present, absent, elevated 5 or

; §‘t herwi se tamrodaaie@@tfﬁimem csmﬂu}tégtmeﬁediltha)madg of teohod'F oretdholisye Therasars dPuk ed
“Mith the stem c va &uhﬁture A bi ol ogi cal sanple may al so contain

i nfectious® e(f@ﬁ?% b E €fs therefrom A biological sanple may be

obt ai nggl at any tine including when a subject or patient is away froma

poi nt of nedical care, when attended to by energency care
ClassT: - patlents with coronary artery disease ? AD} and other disorders where

ordinary physical activity does not cause fatigue, palpitations, shortness of
breath or anginal heart) pain;

15 ClassII: as in Class I but where patients are comfortable at rest but where there 1is

slight limitation resulting from exercise;

Class II: 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 (hungs),
Porphyrc;monas gingivalis (mouth), Streptococcus sanguis or Helicobacter pylori (gut).
Examples of viral infections include those caused by or associated with Cytomegalovirus

30 or Coxsackie virus.




operators, during-triage and during surgery or other interventionist
procedure anongst 10 other tinmes. A "biological sanple" may al so include a
supply of bl ood, blood products or tissue such as at a bl ood bank or organ
bank. Reference to a "subject" or "patient" includes a huma 4

| i vestock animal (e.g. sheep, horses, pigs, cows, donkeys), i
test aninmal (e.g. mce, rats, rabbits, guinea 15 pigs) and conpani on
animals (e.g. dogs, cats). The present invention has, therefore,
application in the human, nedical, veterinary and |livestock industries. The
"menbers" in the biological sanple includ@-enzynes (such as isoenzynmes),
pepti des, polypeptides, proteins, antibodies, |ipids and conpl exes
containing lipids including 20 |ipoproteins and/or carbohydrates and

conpl exes. qap e hidlEAED APl i usad invels! brdgdesh vensei endagicthded biwd| esum,
including RNA or, DNA or fragnments thereof and conpl exes containing nucleic
aci d ol ecetlzs, tissuentinide synavialaflwid, hyainds tisguq or Hesus prigast.aheepifaue,” MucCYhe

e

t herefrom virus rncludés
val | fragnegjsct @hd 2thiGOARENLBAGIn &R|dr nidEaiers vhadiedrt presest] Haseut] ekvated
conpl exes and antigens. A "product" _incl|ludes netabolic by-products, n&@
cyt opl adni €T atwrwisatacsiveted 5ok peliesd foBoNsEIE A teonditipR OTRIYRDH RsioRi&tsda il hge

fromcell necrosi .cha sl n hey
expression SgﬁeﬁﬂﬁA"sﬁsé{ﬂFﬁﬁ’ gsgglé)éo gtqncral g@%@%a{gz«% %@@o@ﬁgrﬁ?@ﬁé te‘i %I"elﬁ%f)o %ugtasl
sanpl e pr efisrebd. Aabi6logical gabnile @@yt beOsbisinbs haaty tinepinelndhpevion a aliseriom i n
heart tissue or in the tissue of other organs or have_a significant
ji stributi @atient is awey foos a paint of Heedieal seate swher affeadaddée DN CTREREPIGYS fare
“.possi bl e indi | O ial.in o Qr ayi sk 1 ndi i on
of an even?’ g%rr%?o%%n%goﬁyaggg%@i ate é\/ﬂy%%yt(%e&%lg%é%vg vas%ﬂ%rgt@%dr%é agil?%%hlas
a car di v asther sitnes OAdTHiblogicalr samipdTtm4yealge imladed stipaly bfiplood) blobd Arodusteagr of
t he nenbers, shoul d, therefore, provide an indication of the existence
and/ or  sertisdiespel as g2 blopd hak srsneadPa8BYent or provide an indication of a
silent condition or event. For exanple, the assay of the present invention
permts the determ nation of the existence and size of an infarct or a
sil ent i sciRefirand toan “sutgeabdloe “pafintininchlePraehwnak| primathe livssak shoal (e.be

capabl e of eratin t the int of care althouygh, .as stated . .
P s gep, ﬁorses% p?gs, cows,p onkeys), laboratory test anli%al {e.g. nuIce, rats, rabbits, guinea

15 pigs) and companion animals (e.g. dogs, cats). The present invention has, therefore,

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

I
%

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 .ccll 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




above, the assay may be perfornmed or sanples collected at a nunber of
different locations. Particularly preferred nenbers in the biological

sanpl e i ncl ude nyogl obin, nmyosin light chain (MO, nyosi@‘ﬁ Iﬁ;@/)@ﬂ@ﬁlai n
(MHC), total creatine kinase (CK) including CK-MB, 15 | actate dehydrogenase
(LDH H4), aspartate am notransferase (AST), cardiac troponin |l and T
"(cTn-1 and cTn-T, respectively) and cTn-1 and cTn-I RNA fatty acid binding
protein (FAB protein) including FABPI and human heart-type, glycogen
phosphoryl ase-BB isoenzyne, a-atriallpatriuretic peptide (ANP),

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

|l ow density |ipoprotein (LDL), very |ow density 20 |ipoprotein (\(IBDL), hi gh
density .| i poprat.ei dn@BghikAtREaBE AR aden s tyydchmep rivjuel; proYiipd) . C
reacti Qg]eﬁggg%egna%g&ié?%ser umlarrypﬁ{)i d A P-selectin, gr ost agl andins,.

* pl at el efedi@atteratidigiibact an oy EARY, condisoarmsseiated D the SYRENE it or a
(TNFa), soluble TNF receptar. 2 (STNFR2) i_br .. fisbri nogen, fibrinolytic
pept i deych Wpﬁrﬁ@ﬂa%@%%ﬁw’hoié—\ﬁﬂp@)‘gj m)f(}é;ra ﬁl‘%'l?w,uhgbl ubl e intercellul ar
adhesi on nol ecule (I CAM including soluble intercellular 25 adhesion

nol ecul e-1 (1 CAM ), heat shock proteins, apoB, apoA E, honoc [ ne or
parts theneal ofhe aphiencdwsids pherefos, prgyidemanaadigating; ?a/fgﬁ%F §?“S£?é'ﬁ é@%g%:t er

pylori and Chl arnydi a. pneunoniae or .} i 8 t donesichhe resont,

necr osi ¥NgnHepY %%P@iﬁﬂ%}’r R’"e?‘éﬁ,‘ﬁ of Bt eﬁ%ﬁ@%%ggltq?ggsghﬁndﬁi\&gi tor of cardiac

endogenlﬁ éjrsexléhlﬂen $ne DERAD fhe P8 InQBRIEHdIATE{IE detetiakliopeioheichBsEct

including its‘trssue i'nhibitor, angiotensin-converting enzynme, 30

CD95/ Apgld fasof dnepairaoy heilgrosdhmiaet 8y unsidle#ieddascul ar cel | adhesi on
-plecule-1 (VCAM), plasma brain natriuretic peptide, angiotensin Il type
wreceptor, endothelial 0 $ VAR 2008 -22 constitutive nitric oxide synthase,

gl yggpr | 6 .0606td,6uRB Ve aPANB 08 Bperafias ttahe Yoina of carhebhwigh, as state

endglt%he?%e%’r%)llijttglrt'3 |%? rryltl)fi brillar proteins, Fas an Faf iI tie?e%'f'ﬂjcaﬁiaj) ands
t her eof abmve, tieradsaygnapabe prsfasmed oF s8nples C‘Plllﬁﬁeéliaéaé’élf‘g’eﬁﬁ GEsTas ERLT i ng
sanme or their fragnments or |ligands or binding partners. 5 Reference to

det ecting Streptococcus sp., Porphyromonas gingivalis, Helicobact el ‘ﬁw ori
and Chl amyell, A RNGUPRH 3R RGS ider Biblogiqat efrepleatcladbouiogtohin, THESEL ek

ant! genih:i; (I\/?Lg)e,rm;o?slnl ﬁ:agiccih];iinc(ﬁhictglta?Scrgartiggnkgn%e ?éﬁ?rﬁilﬁﬁ@ng CK-MB,
15 lactate dehydrogenase (LDH-H4), aspartate aminotransferase (AST), cardiac troponin I

and T (¢Tn-/ and ¢Tn-T, respectively) and ¢Tn-7 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 density lipoprotein (LDL), very low density

) 20 lipoprotein (VI.DL), 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 & (TNFa), soluble TNF receptor

2 (sTNFR2), fibrin, fibrinogen, fibrinolytic peptides, modified haemoglobin (HbAlc),

ferntin, soluble interceilular adhesion molecule (ICAM) including soluble intercellqlar

25 adhesion molecule-1 (ICAM1), heat shock proteins, apoB, apoA, apoE, homocysteine or

parts thereof, Streptococcus sp., Porphyromonas gingivalis, Helicobacter pylori and
Chlamydia pneumoniae oT immunological relatives theregf, 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
(VCAM]1), plasma brain natriuretic peptide, angiotensin II type receptor, endothelial




10 Al though the above nmenbers are in the biological sanple, they may al so
be included as part of the second set of nmenbers. In such a case, their
bi ndi ng partners are sought in a biological sanple. In essence, one or
nore nmenbers in one set will have a binding partner in the gther set of
menbers. 15 The above-mentioned nenbers may be either in thelfi MR 2835 or
in the second set. The second set of nenbers is generally imobilized to a
support such as but not limted to a solid support. The solid support is
typically glass or a polymer, such as but not limted to cellulose, 20
ceramic material, nitrocellul ose, polyacpyltam de, nylon, polystyrene and
its derivatives, polyvinylidene difluoride (PVDF), nethacrylate and its
derivatives, polyvinyl chloride or polypropylene. Nitrocellulose is

particul arl. ful .and preferyed i . e, WLt :

Pavent i on. cestBfg mffoeRhe g, AsBEREEANE Gotbq phb ot BRE tertor VI
film suppgrb@®i)Rndotdblas s, QrdiRe Y it piotein§iaiaerad Mastligand, Thgdnds thereof
includes reference to a 25 | ayered arrangenent of two or nore glass or

pol yner supf hinding pastners thersofor mygleis gridgnolscipiss prcoding g of tﬁ fragmentss ota
menbr ane or. tucgses . beads dirscs or mcroplates, or any other surface
suitabl e fJFE ﬁ&&&%%ﬁlea%say. Bi ndi ng processes to i mobilize the

nol ecul gs are well-known in the art and generally consist of covalently

bi nding (e.g. cross _|inki rllgg) or physically. adsorbing the mplecules to,the
sol i d subsRefarencederisicsting Strepidcacal sudissPbeonprasgeralis F1HicoR PO ng
agent such _a t net linted t. I 1 i 5?59 - r

al bum n, h@ﬂén&g@w aaqngﬁ"ﬁloﬁl,aellrg?@ﬁgn%{sng é)?tt-e?}aagté}%? ot %@%ggeg?lggega g%éﬁ oA
=,nzjrrageenaIa,theq)rc;e,]g}gﬂ,g'zjiﬁdﬂmoiléhﬂegma,ﬁeﬂﬁio@gnniqmt_tern of interaction" is used in
“.fs broadest context to include: the 5 presence or absence of interaction
relative to background interaction; the relative density of interaction

o S LB A R D04 Lo 1o o5 ot b

Y t e or nce of internal

nol ecul es  ipartcstl the sedondedt ofinentbiess fe tsects p ohseo theihbindingpmartnerst 4re souphitinge
nunber of nmenbers in a hiological sanple and/or; the diL{lere

t.i al
expr essi on bsplogispl sagiple, An £ESTRES: De AR PNOST MeMbeEin g sghghays %?‘bﬁ%ﬂglpé‘“ﬁ&&
be used to iﬁ?lfeeétﬁcxlsjé?ofrﬂfaﬁ’f)@lﬁ.“ on between an imobilized nolecule and its

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,

.L\Lu/

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

]




bi ndi ng partner. The pattern of expression or interaction may al so be
subject to quantitation. Reference to "presence" and "absence includes
substantial "presence" or "absence" as well as relative "presence"
"absence" conpared to each other or any other marker. 151“W*R§2@$i
"assessing the parameters” includes the determ nation of 0 ' hin the
bi ol ogi cal sanple which in turn is indicative of the presence of a

cardi ovascul ar condition or event associated with a system c vascul ature.
The assessnent becones part of a risk analysis for the condition or event.
20 Accordingly, another aspect of the p28sent invention contenplates a

nmet hod of assessing the paraneters associated wth a condition or event
associated with the systemc vascul ature, said nmethod conpri sing

contacti NGefnbhBLRGH, fRinAERIE 2fvheih, sk %&g tex&&btlz@ ofHieR Sb@Rey\bEsRiaeEiind

bi ol ogi cal sanpl e conprises one or nore nembers which are present, 25
absent, eloegeletd. or ot herw se activated in a subject follow ng said
condition or event, said nenbers being selected fromtwo or nore of

nyogl obin, nyosin light chain (ML), nyosin heavy chain (MHC), tota
creatine kiasgédith misteHtbhnibieiB” |26l B itslPhydeaoesiaes tolithutid) the
aspartate am notransferase (AST), cardiac troponin | and T (cTn-I and
cTn-T, §egpechivel gbsemﬁdaﬁiﬁmsractmdekaﬁme lto IRhgk grdumd; lytea@t@nbth@d‘ﬁlﬁgvﬁ dersivn

(FAB 30 prat.ej n) .i ncl FABRI an u art.-t

phosphor y|0§ eEf)é pR 1 ?ﬁrgle 1e tlv%?ﬂl @W’iﬂﬁﬁgtt}o&%gg&a&%&?&wﬁ on the
cytopl asm ééh&"é@ﬁ)orpfeﬁtﬂe R@bhdierRinICthReREJeAE: 6EBNSinceQfintMNE] 200Guteg4n cells
adrenonedul l'in CADM), low density lipoprotein (LDL), very |ow density

gpopr ot e lmsed( GIL Bidiscréte ghotdlem dhet SapppRo heorektine (OMDYET of NATRCES ied |ba'?1881031

Proel ot Bl i el BRI B Gy by R ALY v,
t uror E\@Cfcﬁﬁéﬁa hﬁ«;tw ud (t5Ns8dss tﬁ@iru@a@tdi\lﬁeme@@hqmna’olﬁhiﬁmsﬁem dridbits n,

fibrinogen, fibrinolytic peptides, nodified haenogl obin (HbAl c) ferrltln
sol ubl e i rhledmgl patner. JdkeBateIm nef SEDACESIQN XVNIEIIERQIH i TARY 50, hfee subject to

i ntercell uI ar g€§ Lan. nrggltgclf)lre%e&ce,l &Mcgbw{'&%atman&%ksﬁg%ﬁﬁnci‘preégggi‘- or

apoA, apo elneor
“absence” as well as relative “presence” or “absence” compared to each other or any other

marker.
15
Reference to“‘assessing the parameters” includes the determination of members within the
biological sample which in tum is indicative of the presence of a cardiovascular condition
or event associated with a systemié vasculature. The assessment becomes part of a risk
o ) 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-J RNA, fatty acid binding protein (FAB
30 protein) including FABP] and human heart-type, glycogen phosphorylase-BB isoenzyme,
o-atrial natriuretic peptide (ANP), cytoplasmic FABP, brain natriuretic peptide (BNP),




parts thereof, Streptococcus sp., Porphyrononas gingivalis, Helicobacter
pylori and Chlanydi a pneunoni ae or i nmunol ogical rel atives thereof,
necrosis and platelet nmarkers, 10 leptin, vasopeptidase inﬂ@bﬁ%ﬁr&%ﬁ
cardi ac endogenous ki nins, heparin, netall oproteinase-9,

met al | oproteinase-1 including its tissue inhibitor, angiotensin-converting
enzynme, CDO5/ Apol/Fas, hepatocyte growh factor, sol uble vascul ar cel
adhesion nol ecule-1 (VCAML), plasna brain natriuretic peptide, angiotensin
Il type receptor, endothelial constigwtive nitric oxide synthase,

gl ycoprotein Illa genetic polynorphisnms, factor Vlila, 15 thronbin,

endot helin-1, cardiac nyofibrillar proteins, Fas and Fas |igand, |igands

t hereof or binding partners fhereof or. nuclejc agi I : Lng
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and second sets of nenbers including the abs f o i i
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generi ¢ fRftint eshen intecdflhi adticsign meolsenls ((GAMeisiuslingisehibics yigrelulahe

| atter includes i mmunointeractive | ecul es sych n i ted to
anal ogueasheyion moteral- b (AR icat #}?ggé%?teg‘,& anl ’oﬁg’éi’ %gé?hﬁélm%%eﬁrgeg%nt s

t her eof . d L deDs the %8R dnaY sthi®alis, t Helibabeerd opydot anel

/gigt erm rpef%i@tﬁ%&%@hgngﬁé%%s%?ﬁjIspén%?)r_g)?i de_rllqti ?{él;[c%ti ésn of la range of Ear kers
adsoci at@awytiia megavaiuevasumupelogioaldicldtivas ieredfertcresis s BEBEFEMMKS The

system c vascul atur.e pr.avj des re efficaci - ns of
det ed? i ni§PEhe a&?ﬂ’?ﬂ?&f% hﬁﬁb‘t%\fgr%?f%) Cs?r}%ﬁ&?l?oﬁl% k?rﬁgs,%eﬁ%%@%&gﬁ e 01(?361?“ a?% 2’ event
when S%E‘taﬁgpt%i’e‘?l{hlse-ils ,inélgaingx@trgpItﬁsueaninhfbﬁt@r,ctdngmtertiﬁt—emﬂert@gr egeyfigsi on

n

and fol l'ow Interventional treatnent such as ball oclz)n @{legl opl aztﬁ or
t hr ombol @6/ Artoé Fapy hematewtd grawthafewrniselubly vassuler el adhesion molsstieat e

with the ndjtions or, events. The tern .00 ef a lial
par anet e@?@f‘-ﬁi}l t Hﬁé@ﬁsi??‘rbgat(%be Sel %od%s %%Féggﬂ%y i)[r éﬁ)uﬁéﬁpﬁﬁg te? dr?gl%olfa
di agnosi g, ANAAQE itriskoxie SirsitisagEIoadsoten Ula gamtiovesdytmbephiens, dhetoy Véka, a

articul ar diagnosis ) :
P 15 thrombing,J endothe?lin-l, cardiac myofibrillar proteins, Fas and Fas ligand, ligands thereof

P

or binding partners thereof or nucleic acid molecules encoding same or their fragments or
ligands or binding partners and contacting said biclogical 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 binding 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




and enables the nore rapid inplenentation of a treatnment protocol including
adm ni stration of drugs, such as heart anti-clotting drugs be.g. tissue

pl asm nogen activator (tPA) or streptokinase) as well as syrpi 2008
intervention or discharge fromaccident and 10 energency wards, ceé%res or
scenes including triage. Accordingly, yet another aspect of the present

i nvention contenplates a nethod of treatnent, said nethod conprising
assessing the paraneters associated with a condition or event associ ated
with the system c vascul ature or assesging a risk of a condition or event
15 occurring, said method conprising contacting a biological sanple froma
subject to be tested wherein said biological sanple conprises one or nore
menbers which ar ent, .. absent

e pre : el evat.e r L j ki a
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| ow 25 densit ipaprotein (LDL) nsi t LPapr v GNURshe high
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react i ve,dhidlseiaof SRMugs,SRENES hedryhal-cloAingRiragd @cg.itissupplashmgienditivaior
Mphatel et-activating factor (PAF), histam ne, tunor . rhecrozri s factor a
(PNFa), @BAlSr strenpkinasipasoveld o Surgirgl)interyantion, orf dischareg & AFEPTHAY: i c
pepti.des, modifie | . : - itin, soluble intercellular
adhesllﬂone%ﬁgg%?ﬁ gggg,a%gggﬁpécﬁ%{sg\g@hg%%{xﬁe{ e intercellul ar adhesion
nol ecul e-1 (1 CAML), heat shock proteins, apoB, apoA, apoE, honocysteine or
parts thereof, Streptococcus sp., Porphyronpnas 0 6 MAR 2006 -26
Por phyr offeerisinglngystaptosher HspPelo phdbe PHFPb HPV%IH&H(:’W}&WH@%SF)% JhrBAT faoef or
| mmunol oglg@len] ShAlhYASA LORREGhe AERIASIR ARG ALALALGSaBRIKEI ScorldaRt ot
vasopept i dase 'i"ANi DI T OF 0 car%lac endogenous ki nins, heparin,
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occurring, said method comprising contacting a bidlogic amfflteeﬁrom a subject to be
tested wherein said biological sample comprises one or more mernbers 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 (MHCQ), total creatine kinase (CK) including CK-MB, lactate dehydrogenase (LDH-H4),

. .
i K
Shper”

aspartate aminotransferase (AST), cardiac troponin I and T (¢Tn-/ and cTn-T, respectively)
and cTn-/ and cTn- RNA, fatty acid binding protein (FAB protein) includihg FABPI and
human heart-type, glycogen phosphorylase-BB isoenzyme, c-atrial natriuretic peptide
(ANP), cytoplasmic FABP, brain natriuretic peptide (BNP), adrenomeduilin (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 (TNFa), soluble TNF receptor 2 (STNFR2), fibrin, fibrinogen, fibrinolytic
peptides, modified haemoglobin (HbAlc), ferritin, soluble intercellular adhesion molecule
30 (ICAM) including soluble intercellular adhesion molecule-1 (JCAM]), heat shock proteins,

apoB, apoA, apoE, homocysteine or parts thereof, Streptococcus sp., Porphyromonas




5 growt h factor, soluble vascular cell adhesion nolecule-1 (VCAM), plasm

brain natriuretic peptide, angiotensin Il type receptor, endotheli al
constitutive nitric oxide synthase, glycoprotein |lla genetic

pol ynor phi snms, factor Vila, thronmbin, endothelin-1, cardi acﬂrﬁ/cﬁmﬁb?a@
proteins, Fas and Fas |igand, Iigands t her eof or binding partners r eof

or nucleic acid nol ecul es encoding sane or their fragnents or |igands or

bi ndi ng 10 partners and contacting said biological sanple with one or nore
anti bodi es or inmmunol ogi cal equival ents thereof capable of binding to said
one or nore nenbers in the biological sampl e and wherein the pattern of

I nteraction between said nenbers and antibodies including the absence of

i nteraction is indicative of said condition or event and then effecting a

suitable tr I men n n sef ul
as a conpl eﬁ g}; togwfafz a%‘faiw @%h%sbg?%fuﬁypw 5115(? QK?G(M i ? E%lgﬁn%% %t ?f:

t herapy), aal femitaet Vihei2b Nbeckdiae rdnid Oplatelel/ mirkess, Oleptity, vasopeptidase
graft surge ﬂ)a he present invention is, therefore, an Iagﬁ ortant
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t hronbosi s, a pul nonary condition,_a thronbotic event nd vascul ati.zat |a
of tunor orn@EUEHACRIPLEE.s motenrﬁe Hs%@? TRegPtae prdethsliab Fopgitpliye MmN 0¥ AR

risk of an QLNell s6cA8Rleld"a SHRLR o1 hofiNEhO L O8: FTROMiidinH Qldofiel, Of

an unheal th 3,-»‘-‘80 IS exp suéh as surgery

‘ ij ni strat {Raia8f melsitgslar F;abtemulmlamdl Fpotigand, lignds tthe:rasf andbuulmgnpsﬁners
ntenpl ated by the present i nvention are cardi ovascgul ar ﬂ\g‘ F‘%‘? 'bindin
pul monary cHwerofios mycleigragid Biobenise icacqdjag same @ thel agggiggg Sgir binding
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for certai ntcondi tions or roke brain iInjury or traum

mar kers i nctmﬂenmageal ajukvalant{ ewgeof tdpable dibifidinglte 8aidlobe o:t @ore mehMersiingthe
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.

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
o /} clinical practice. |
“ 20

Events and conditions associated with the systemic vasculature include inter 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 thron:tbotic events and risk assessments of developing same.

30




TGF(3; neurol ogical markers including anyloid (3-1-42, amyloid (3-1-40,
tau, apoE, apoE4, 5-10018, neuron-specific enolase and ubiquitin as well
as or an alternative to the other 5 narkers |listed above. Kidney trauna or

di sease may be identified by markers such as wurinary gl utafjmg
S-transferase (GST), a-GST, creatine, nelanin A, prostate spgm%ﬂs

antigen, citrate, acetate and erythropoietin. O her specific markers my

al so be enpl oyed, for exanple, lung or other pulnonary conditions. 10 The
met hod of the present invention is conveniently practised using an array of
i mrobi | i zed bi nding partners to nmenber<2%n the biol ogical sanple. The term
"array" is not to inply any limtation as to shape or order or pattern of

the binding partners of the array and the binding partners may be arranged

in a defipgdopat ﬁn%fl&r@ﬁl#g%xsobﬁe HRRANRILYtAh SRMtonS. I Aashpdd, aoigeck brain

General ly, the array conprises two or nore binding partners but_npre 15
pr ef er abl ipjwenprramsa fraskers iodude2interleakbingt (c10 1060, nfr B-Br S:-dP.aB1-) 7k an

1000, Pr el GFAORGOIpRELARErsReNEiE pTag 2l 2 ol PARGLR T 1o E R BB, o,

as a I ect Qngyhaeubhispadit Bholkc 2Gbigkdln BRI Bher Glichpipess thouthef an
I rmunogl obulin"region 1 s defined by coordi nates based on, for _example, row

and cob urmarkBhe listed apové. Kidmey dghoiawin discasaynaobe identifiedohy artksie spel At gi on
such as from abqut 0.1 to abog 00 , preferably. aho Hggﬁo
about  15WHRAFY é%tﬁ@\‘%ﬂel W@%FPSP (ﬁscﬂ)[gx’ fré%o?%latg‘_leﬁa %‘%’6 %‘I’ %(_)S%g_s _é

i munogl oftdeR( Sitraftaidiste And eR@BpoidiiB O1hef SR flaflietymaFpisei el anptlyyddn
this context Is With respect to different antigens or different regions of
{glze one afiriegempleThmgpr efther pelnangribeandgfonsmmunogl obul i n spots is from

“about 7 to about 1000 and nore preferably fromabout 10 to about 1000. Mbst
25 preferably, the i mmunogl obulins are arranged in nmultiples such as

dupl i q@t eThe t fboiCaf 8Fe Qfresciit Gav@tion Plseleefiadlisntlyt Peactisedynsingmani sresy toliie

bi ndi ng partners defined by partner (xﬁég coordi nates such that each

bi ndi ng pmnmbrhzeébu@mmé@gs to sennehierninghe biolggical samapiey he term “(agray " ysmot
wherein n_is the nynber. of hinding. p r r | | i

sampl e A IR R R b A R Rt o BRI Ank Bafuc, OF 0612

i nt eract i @Ag the¥indind pMiR2 R be 28-angwicaradiefigky patearnbh erayesprendongy or kemi-
present | ?de%glg grr(;ggerr%r iGSéggral%?, tgé En?r?lly 8£mlp?}i£]e(git\r7}o or more binding partners but more
15 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 immunoglobuling 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 oﬁe 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 pariners deﬁr;_led by partner (X,y)
coordinates such that each binding partner is defined by coordinates (x,y), (Xz,¥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.
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partners for menbers in a biological sanple froma subject said nenbers
bei ng present, absent, elevated or otherw se activated in a subject
following a condition or event associated with the systerrh é@ cul ature
wherein the binding partners are defined by (x,y) 5 coordi & 2606 t hat
the array conprises n binding partners at coordinates (x,y), (x2, y2)
(x,,,y") and wherein the pattern of interaction between the nenbers and the
binding partners is indicative of said condition or event. The subscripts
"1", "2" and "n" in the above coordinates are not to inply that the x and y
coordinate val ues are the sane. 10 In o® useful enbodi ment, the instant

i nvention detects nyocardial tissue danage such as occurs in ACS i ncl udi ng
AM . The present invention is also useful for determning the infarct

si ze. KﬂO%gﬂ%ngfg tz&@ﬂﬁi"a% EACE fe pRAEntCRIVEELRD daﬁageesf mlahavao%bnmgy
and rapid eraped

trc |nte vention. 15 Accordi ngl Y, ggqg;{g a€ ect of th
present i r!yarntetsoforpmmbamm a bidogicdl apile Sophasy ﬁcttﬂﬁéi rSoPeing, PRGSFRk ct
or related condl ion ect Wh rein t z dr! &Jent S
det er ni neda§§ H:"é “F’B@‘fm‘] tﬁ‘?@‘“’ Qﬁw edr 1Y d?&\lﬂg‘% ﬁm%%ﬁ%%x%;ﬁ%g? einis is
infarct si og Q%%%tﬂ el Refmit! Pasthlafied GASRIDThedinding partiers areldefined bydk.y)
sanmpl e, sal bei ng present, absent, elevated or ot herw&g{ag&hl V;jt ed
g

in a subj ecdordidGtes csud;tomangneearwrmrmvrgs@& ol birdins partasts 3t GPoTdy

t he infarct € i i's
the body wei d%!=§féfanflh‘?é€e§%j t’:tl’ &R ?ftsmt?‘?%% g?‘o%%t‘??%ﬁ{ g@%”ﬁggt%% m\%]e?lﬁmg
into whi chyt e e tige 0glseas@miditidator &veht eTHeadubsaipts EbV/ar’ szd fhelnn@gber

from eval ugtl on; and 0 6 MAR 2006 -29 Kr is the total i’:\m)unt of nmenber
§| eased diabbctespobiinathearamotiotimply fhabthepeamdor cqopdinaie 4alves 817 thAE %t ar ot ed

ssue.

10 Tn 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:-

E )’ _Ltf(t)dt x Bwx Kw
ls= EdxKr
20
wherein Is is infarct size
F(t)dt is the rate of release of a member in 2 biological sample, said member
being present, absent, elevaied or otherwise activated in a subject
25 following a cardiovascular condition or event leading to the infarct

[£(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




said nmethod conprising contacting a biological sanple from said subject
wherein said 5 sanple conprises nenbers present, absent, eIevated or

ot herwi se activated in a subject follow ng a cardiovascul ar Qhﬂml

event or a condition or event otherw se associated with a cardlovasc
aberration wth one or nore binding partners of said nenbers wherein the
bi nding partners are immobilized to a solid support and wherein the pattern
of interaction between the nmenbers and binding partners is indicative of
the size of the 10 infarct or otherw.ge._provides data input for assessnent
of the size of the infarct. The above equation nay be sinplified by
conbi ni ng constants to form Kd and defining f(t) as a + KJE. Accordingly,

t he equation beco T E(T t he actl y | evel
o the menber when RS e &8yl ar b Grieearet Hihde AL AR bbbl ' °15
base line conditions. Ri&fRradtted Fhd the iTeicked tRshdie bi ol ogi caI sanpl e

conprise one or nore of nyoglobin, nyosin light chain (M.C), nyosin heavy

chain (MHC), total creatine Ki nase (CK) including CK-MB, |actate
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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-7, respectively) and ¢Tn-/ and ¢Tn-7 RNA, fatty
acid binding protein (FAB protein) including FABP]1 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 @ (TNF«), soluble TNF
receptor 2 (sTNFR2), fibrin, fibrinogen, fibrinolytic peptides, modified haemoglobin

(HbAlc), ferritin, soluble intercellular adhesion molecule (ICAM) including soluble

intercellular adhesion molecule-1 (ICAMI), heat shock proteins, apoB, apcA, apoE,

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




converting enzynme, CDO5/Apol/Fas, hepatocyte growh factor, soluble
vascul ar cell 5 adhesion nolecule-1 (VCAML), plasma brain natriuretic

peptide, angiotensin Il type receptor, endothelial constitutive nitric
oxi de synthase, glycoprotein Illa genetic polynorphisms, | a
t hrombi n, endot helin-1, cardiac nmyofibrillar proteins, Fas a o aﬁﬂ@and

| i gands t hereof or blndlng partners thereof or nuclelc aci d nol ecul es
encoding sane or their fragments or |igands or binding partners thereof or
nucleic acid nolecules 10 encoding sanme or their fragnments or |igands or
bi ndi ng partners. Even one tinme point is30seful to detect the presence of
myocar di al damage where nultiple cardiac narkers are quantitated and the
ratios of their plasnma levels are calculated. However, multiple (e.g. two
or nore) ti t [ I : ' . r
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i ncl udi ng MRNA, RNA and are detected in thée serumor other tissue
fluid resulting fromcell necrosis. In another aspect, nRNA | evel s are
detected fall owi n ncr.eased 0 2006 1 dec Iev | s of

expr essi.on of ngcg’r"?gm%ee ﬁ@&seﬁﬁ %S&SW%HWS?’??%‘%%YO& ﬁ%l e multiple
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and am no acid sequences respectively. In any event, |evels of nucleic acid
mol ecul es nEgwpeerampkipdai(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 {wo 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




foll ow ng a cardi ovascul ar condition or event. 5 Accordingly, another
aspect of the present invention contenplates a nethod of assessing the
paranmeters associated with a condition or event associated.,with the
systemic vascul ature, said method conprising screening fo8 &t HaRptiBence of
two or nore mMRNA nol ecules in a biological sanple which nRNA nol ecul es are
transl atable to nenbers 10 which are present, absent, el evated or otherw se
activated following said condition or event or a condition or event

ot herwi se associated with a cardiovascul ar aberration said screening
conprising contacting the biological sanpl-e with an array of

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

hybri di zatj g g@ seggﬁ ? e fng
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udy =t eve

useful to angrng s of expression of genetic sequences
over tijre. Real -tine PCR using the TagMan (registered trade mark) system
devel oped by PE Biosystens (Foster Cty, CA,. USA) allows rap| d, det ectj on
and 25 quatorrdRglynarthenaspuftiHdbe pregent faeention rCOP'ES‘BHﬁﬁ e AR %fe POSTIECR

processi n é%zi\lﬁéte ely so% s r“gﬂ.g%r ﬁﬁﬁrﬁﬁ&'i'doé' @gn%xﬁ %Pﬁgﬁeﬁé%ﬂgf rs y98nidtei d

et al., |on the buil't-1n |ncreases
(ﬂge nurrbervagciulaamplsasl wisihott waprbmgsicrachirgnfen ukd presems! yzoeh off lrrmrcrmRMA
u

he 5' | f o aT | Ampl j T CGol d,. PE
B ooyst ennoRAapLm 6 tiplogieal Suhle “HHER TGD MACUIRCHe ! BRSle ok (s ettt o)
30 | abeh | edpich lafé%'gcﬁg'a%sé?ﬁ QB& AYr o%e%@%etaetﬁ FAl98h g SN RRENRES kst PCR

prinmers. Prior avage, a reporter uch as 6- car boxyt | uorescein
(6- FAM atort hecdiditéond oof cxtelne Blerivilig zsso&ateﬂprhobecaréloqmulaheztbenyuon said
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capable of hybridizing or otherwise capturing said mRNA or a ¢cDNA corresponding to
said mRNA molecule and detecting said hybridization or captive and wherein the presence
15 orabsence 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 .

N

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) syétem
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




fluorescence is continuously neasured in real-tinme at 518 nmu during the |og
phase of product accunul ation and is proportional to the nunber of copies
of the target sequence. 5 The detection of interaction between nenbers and
bi ndi ng partners is conveniently acconplished using a repo@@éﬁﬁﬁp@ ul e.
For exanple, the assay device may conprise an array of inmunogl obul"ns.
The i nmmobilized array of inmunoglobulins is then contacted by a biol ogical
sanple. The contact is for a time and under conditions sufficient for 10
antigens to be captured by the immobilized i munogl obulin. The captured
antigens may then be detected. by any edBveni ent neans such as

bi ochem cal |y, histochem cally, inmmunologically or mcroscopically.

| mmunol ogi ¢ detection is particularly convenient. For exanple, a second
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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 cdmplex 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 moiecules, 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, B-galactosidase




-33 and al kal i ne phosphat ase, anopngst others. The substrates to be used
with specific enzynes are generally chosen for the production, upon
hydrol ysis by the correspondi ng enzynme, of a detectable col our change. It
is al so possible to enploy fluorogenic substrates which yiekf

fl uorescent product or other photonic signal such as a flas 5fﬁﬁ% g

Al ternatively, fluorescent conpounds, such as fluorescein and rhodan1§e
may be chemi cally coupled to i nmunogl obulins without altering their

bi ndi ng capacity. Wien activated by illumnation with [ight of a
particul ar wavel ength, the fluorochrone-43abell ed inmunogl obulin adsorbs
the light energy, inducing a state of excitability in the nolecule, 10
foll owed by em ssion of the light at a characteristic colour visually
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and the nethods for conducting the assays of the present invention are
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dimensional laser scanner (e.g. FluorImager or Typhoon, Molecular Dynamics, Inc.,

Sunnyvale, USA).

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 fo 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

autornated 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.




The array of the present invention nmay al so be adapted for use on a
m crochip. Mcrochip technology permts the generation of thousands of
bi ndi ng partners for a range .of conditions and further permts automation
and/ or conputer analysis. A "mcrochip" includes a matrix s
conprising an array of adapter nol ecules, |igands or potenti ﬁg%%im% ng
partners. The matrix support may al so be referred to as a biochip.
Ref erence to a "biochip” also includes a "gene chip". A gene chip includes
any array of two or nore oligonucl eotides or polynucleotides immbilized
to a solid support. -The oligonucl eotide 3r pol ynucl eotide 10 corresponds
to a gene or nRNA sequence encoding a particular cardiac marker. Real -tine
PCR is one nmechanismto screen for the rise and/or fall of markers. RT-PCR
- may al so beTheuses df@hﬁgiﬁiﬁit i RAtieh ARSI WY aRbee TouRf o 8ABQ&bcHIp.C MietdcHD
sequences by readi ng nR sequences back to correspondi ng cDNA sequences.
Real - ti ne PERugEYi Rerputst theugeneraticn of tthewsamds pErbindiagppartretyu iferr yraggef of
in determ njng: i;n t 5. 0f .expression of t S rkers. . .
pr esent in\r}é)n |t%ﬁgp‘%9 t er%%: %E‘[élir%l%‘ttoe&sm]émdgfngoforcfgléﬁgggﬁrnéla%rggshs‘gt omlé%a ypze
and/ or  scrigglndésd efaat saipobietoeikine B ey dfAdifiel molicilds Nigapds b pbtentidhe
data processing neans preferably conprises a suitably programed conputer
and t he %t dBAIBE PATkRETSret hod are 20 preferably performed using the suitably
programed conputer. In various fornms of the invention, the input
information may take the formof values, identifiers or other data in
respect of ThematBnhippyriohay ARoibd RIGEdd B0asP@bideBIpS Ruferehe: #bs €biehl also
interaction. The input data may be digitized. Alternatively, for .
A npl ement atPelFdera taraechipent sae chipdaeiides sy aryrof tre gr imegre oligersickotidensh
can be enpl : : i.ng:. . erred
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formof th ention, representation nedsurenents yi'ng or
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sequences back to corresponding ¢cDNA sequences. Real-time PCR and in particular real-
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 pért 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:-




(1) detecting a reporter nolecule as an indicator or interaction of absence
. of .interaction wth an immobilized nenber on a biochip array; 5 (2)

anal yzing the data obtained in (1) to identify nenbers preﬁtﬁé@% 206

bi ol ogi cal sanple; (3) optionally quantitating the anount of nenbers from
(2); and 10 (4) analyzing the data to attribute a likelihood or risk of a
condition or event. In a particularly useful enbodinent, the instant

i nvention provides an indication of the 1ikelihood of devel opi ng ACS such
as AM. 15 Accordingly, another usefudb-aspect of the present invention
provides a nethod 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 presence or absence of one or nore of nmnyoglobin, nyosin
light chain (MC), nyosin heavy chain (MHC), total creatine kinase. (CK)

i ncl Udil(tl)g CkieMBiing acépririer dehycdtcagenasdicitoDbr intgractipsprabagnse SMERF IS er ase
20 (AST), cardiac troponin | and T (cTp-1 and cTn-T, respectively) and
cTn-1 and cTwith aRNamobiiged (IEROLEHOHR PHCH@ BFBt ei n (FAB protein) including
FABP1 and hurman heart-type, glycogen phosphorylase-BB isoenzyne, a-atrial
natriuretic peptide (ANP), cytoplasmic FABP, brain natriuretic Pe’)%i/vde

( BNPY , ,(@{jr engaBaily the {ADMbraihalvirdéhs i yddntifo prasakars presers debiplogs
‘density lipoprotein (VLDL), high density lipoprotein (HDL) and internedi ate
“density 25 |53pBW%otein (1DL), C reactive protein (CRP), serum anyloid A
P-sel ectin, prostaglandins, platelet-activating factor (PAF), histam ne,
tunor necrosis factor a (TNFa), soluble TNF receptor 2 (sTNFR2), fibrin,
fibrinagen, &ptlmahphydrtcatpephe dmepntfandrlests FRENGY B¥in  (HbAl c), ferritin,
sl ubl e intercellular adhesion nolecule (1 CAM including soluble

\'r_ tercel lul ar adhesi on nolecule-1 (I CAML), heat shock proteins, apoB, apoA,
apok, 3%) hon&gxﬁﬁ%ﬁ% dfa BaktSulhaneahooSbr B} etnamiditicsr,evBar phyr ononas

gi ngrvatrs, cobacter pylori and Chl anydi a pneunoni ae or i munol ogi cal
relatives thereof, necrosis and 0 6 MAR 2606 -36 platelet markers, |eptin,

VaSOpep%ni g%sé(raticiu?ar}iybiuée%l grgbgcﬁrrn%%u??hee ?n%?agl?%tlgh rﬂr@ﬁde@%’%’idi@aﬁon of the
likelihood of developing ACS such as AMI.

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-f and ¢Tn-T, respectively) and ¢Tn-f and cTn-/ RNA,
fatty acid binding protein (FAB protein) including FABP1 and human heart-type, glycogen
phosphorylase-BB isoenzyme, ¢-atrial natriuretic peptide (ANP), cytoplasmic FABP, brain
natriuretic peptide (BNP), adrenomedullin (ADM), low density lipoprotein (LDL), very
Jow 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 & (TNFq), soluble TNF
receptor 2 (sTNFR2), fibrin, fibrinogen, fibrinolytic peptides, modified haemoglobin
(HbAlc), ferritin, soluble intercellular adhesion molecule (ICAM) including soluble
intercellular adhesion molecule-1 (ICAMI), heat shock proteins, apoB, apoA, apok,

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

pylori and Chlamydia pneumoniae or immunological relatives thereof, necrosis and




met al | opr ot ei nase-9, netall oproteinase-1 including its tissue inhibitor,
angi ot ensi n- converting enzynme, CD95/ Apol/Fas, hepatocyte growh factor,
sol ubl e vascul ar cell adhesion nolecule-1 (VCAM), plasna @raln
natriuretic peptide, angiotensin Il type 5 receptor, endothlﬁe%%ﬁ(ﬁmﬁ
constitutive nitric oxide synthase, glycoprotein Ma genetic pol ynorphisns,
factor Vlla, thronbin, endothelin-1, cardiac nyofibrillar proteins, Fas and
“Fas ligand, |igands t her eof or bi ndi ng partners thereof or nucleic acid
nol ecul es encoding sane or their fragn§$ts or ligands or binding partners.
10 In a particularly useful enbodinent’”t{he present invention contenplates
a‘method of estimating the risk of devel oping ACS including AM or a
related condition in a subject said nethod conprising screening for the
presence gfatdlwomaikersprieptitRNAsopebtidask erhibiton of wasliayge genenppkaLIith PEPRTHARNA

nmol ecul es are transl atable to nenbers, whi .are, present. ted - -
or ot her winstalloprateinesed.f é‘Pqt@WPFR}el&aﬁ?d ding ]fﬁ? 55 o b#ag’r eid e?i‘étngi\(j){fr31

15 condition t 0G4t WI weh Gactet, O&aﬁmalmcﬂberceﬂtlon
said scr egﬁ?‘/rleg{mi\éﬁ%mgl @\g{) ?‘%’nge he %ﬂagl cal sarrpl e wth a array

of ol igonygh&n grseotbpab(VCAaNl1), hyllasmdlwamgn@mutﬁmepwt@és @B@P’Eﬁﬂ?lﬁg

MRNA or its correspondj,ng cDNA ol ecul e ectin y d | on
or captd véef&ﬂ’tpfm/rf'élfi@ﬁhﬁh@lhé’oﬁ?tg%%‘f?c gupe ﬁé‘g$c@'ﬂ5)tf S%’a cﬁ%kﬂe]ﬂ IthEZAX%t
mol ecul e i g RALERNEVGRE ViTC A EhBYASE R PakdikORyBfiballaTpioteinsARas and

conditi onP event ot héerw se associated with a cardi ovascul ar
~aberrati OllFa@ ligod, ilighndsf theieeo & bohimding oftnetsrtberevher wsiae aridanelseries encedingot
cardi ac aberration or other conditi,on,.or event associated with the

QStem c vameer hei e gmenty orrends of PRdRE PATE S hen an absence of risk is

entified. For 25 exanple, a hospital or emergency bed or energency
vehicle may not need to be enployed. It is also useful to_exam ne tH
gener ajg stiat & paﬁ1dnhmlyt hsaful embedimiest tb@ naessab J:@wuow@at%%la es & mgfhotgof s

PR | nvenasbmaaon s LLe i b PEPORRA N o7 pg o] 9%2’525%?%8‘% he
wth  the ey PR Shull r%?&%ﬁﬁgg.@%“%ﬁ éﬁsl???*“?é‘g“é‘?%?ﬁr@mm?%%?% 0
biological sample which mRNA molecules are transla le to members wh1 are present
absent, elevated or otherwise activated following a cardiovascular condition or event or a
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 -

A
N

20 event otherwise associated with a cardiovascular aberration or a risk of development of

same.

The determination of risk of cardiac abetration or other condition or event associated with
the systenﬁc vasculature has cornmercial 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.
Tt is also useful to examine the general state of health or otherwise of a subject. Computer

screening is particularly usefu! in determining risk analysis.

lThus, 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:-




(3) code that receives an input value for one or nore of features wherein
said features are selected from (h) (0) (P) 25 (y) (r) (s) (t) (uw
30 (v) (w) absence or presence of nyogl obin; absence or presence of nyosin

light chain (M.C); absence or presence of myosin heavy chaj .
absence or presence of total creatine | dnase (CK) incl udi n? %ﬁ%;ﬁm%bsence

or presence of |actate dehydrogenase (LDH H4); absence or presence of
aspartate am notransferase (AST); absence or presence of cardiac troponin |
and T (cTn-1 and cTn-T, respectively) and cTn-1 and cTn-1 RNA;, absence or
presence of fatty acid binding protein {FAB protein) including FABPl and
human heart-type; absence or presence of gl ycogen phosphoryl ase- BB

i soenzyne; absence or presence of a-atrial natriuretic peptide (ANP);
cytopl asm ¢ FABP; absence or presence of brain natriuretic peptide (BNP);
absence or presence of adrenonmedullin (ADM; absence or presence of |ow

density | {%opr & Rat(re&dives MEmyput WiladIRR Bnk)or nidrp@p festerenwhetedl jaid fiagires
density | poprotein (HDL) and internediate
are selected from:- :

5 (a) absence or presence of myoglobin;
(b)  absence or presence of myosin light chain (MLC),
(c) absence or presence of myosin heavy chain (MHC);
C) (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 (¢Tn-f _and c¢TIn-T,
respectively) and ¢Tn-f and cTn-f RNA;
()  absence or presence of fatty acid binding protein (FAB protein) including
FABP1 and human heart-type;
' 15 1) absence or presence of glycogen phosphorylase-BB isoenzyme;
G) absence or presence of c-atrial natrivretic 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 (IDL), 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;
25 . (q)  absence or presence of P-selectin;

) absence or presence of prostaglandins;

(s8) absence or presence of platelet-activating factor (PAFY);

(t) absence or presence of histamine;

(u) absence or presence of tumor necrosis factor o (TNFo);
30 (v)  absence or presence of soluble TNF receptor 2 (sSTNFR2);

(w)  absence or presence of fibzin;




density lipoprotein (1DL); absence or presence of C reactive protein (CRP);
absence or presence of serumanyloid A, absence or presen f P-selectln
absence or presence of prostaglandi ns; absence or presenceiig éﬂ

pl atel et-activating factor (PAF); absence or presence of hlstanlne

absence or presence of tunor necrosis factor a (TNFa); absence or presence
of soluble TNF receptor 2 (sTNFR2); absence or presence of fibrin; 0 6 MAR
2906 -38 (x) absence or presence of fibrinogen; (y) absence or presence of
fibrinolytic peptides; (z) absence or_qyesence of nodified haenogl obin

(HbAl c); (aa) absence or presence of ferritin; 5 (bb) absence or presence
of soluble intercellular adhesion nolecule (ICAM 10 15 including sol uble

i ntercellular hesi on nol ecul e- (cc) absence or presence of
heat shock pr%§e|ﬁ%ﬁﬂFﬁd¥P&ﬁ?@ﬁééfgpnﬁggéence of apoB, apoA, apoE; (ee)
absence or préﬁ/?enc&SQﬁcerbqrﬁp&ﬁgeedmn%lyg@rtelgu&éger eof ; (ff) absence or

presence of ept ococcus sp Por phyr ononas glnglvalls Hel i cobact er

pyl ori or Chl(am/dlzbsmtewnpmsanceoﬁfmwmﬁmblh@gm@iﬂblm@{bM@es t hereof ; (gg)
absence or pr enc%)of necr osi s atelet markers; (hh) absence or
presence of | nEOSERGEOT PESEREP GF rr‘Eif‘esence of vasopeptidase inhibitor of

cardi gc endo@@)‘ﬂ?usabsghd’é' B8 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;
ES\) ‘(Vee) . 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 (il)  absence or presence of vasopeptidase inhibitor of cardiac endogenous

kinins;
(j))  absence or presence of heparin;
(kk) absence or presence of metalloproteinase-9;

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

s
fro
L ‘
p -

20 (mm) absence or presence of angiotensin—convening enzyme,
(nn)  absence or preseénce of CD95/Apol/Fas;
(00) abéence- or presence of hepatocyte growth factor;
(pp) absence or presence of soluble vascular cell adhesion molecule-1
(VCAM1Y;
25 (qq) absence or presence of plasma brain natriuretic peptide;
(rr)  absence or presence of angiotensin II type receptor;
(és) absence or presence of endothelial constitutive nitric oxide synthase;
(tt)  absence or presence of glycoprotein Illa genetic polymorphisms;
(uu) absence or presence of factor Vlia;
30 (vv) absence or presence of thrombin;

(ww) absence or presence of endothelin-1;




(nn) (o00) (pp) absence or presence of heparin; absence or presence of
net al | opr ot ei nase-9; absence or presence of netall oproteinase-1 including
its tissue inhibitor; absence or presence of angi otensin-converting
enzynme; absence or presence of CD95/ Apo |/ Fas; absence or p

;
hepat ocyte grow h factor; absence or presence of sol uble vaﬁwgﬁﬁ
adhesi on nol ecule-1 (VCAM); absence or presence of plasma brain

natriuretic peptide; absence or presence of angiotensin Il type receptor;
absence or presence of endothelial constitutive nitric oxide synthase;

absence or presence of glycoprotein || ka_genetic polynorphisnms; absence or
presence of factor Vlla; absence or presence of thronbin; (ww absence or
presence of endothelin-1; 0 6 MAR 2006 -39 (xx) absence or presence of

cardiac nyofibrillar proteins; (yy) ,absen [ pr ice of Fas and Fas
“ligand; and (Z%p alﬁbé@ﬂ?@obpfeﬁ?‘%’?é%%ééd&’f’qchaﬁ’ﬁ@?{’)ﬁ?ge?%gf or binding partners

t hereof or nucleic | i mndlr their fragnments or
(&?jng abg&lﬁg Pﬁ%&%egﬁ'gﬁ@mmmﬂ

| i gands or bin ers; (4) a conpu’t'er_ readabl e meqd;j um t hat
stores the codgz) Yefbsaietohetesasqanitligafids therephercpindips pasteerh dhereqs o PGt er

system for assessing the_ 10 likelihood of subj ect hayi CoNelidai or
event associ ated wi#c#l Wfée“é-‘g%st 300, 80N 863%‘3” %?E%glnn esﬁja?'}lgmgdg’rrgﬂterlu}/g]@ystem

conprises: (1) a ”Bfai}én@fé’ﬁﬁ?‘dabl e data storage nedium conprising a data
storage nmateri al ’ '

(4)  acomputer readable medium that stores the code.
.
O | |
Vet 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 mafcerial
encoded with machine-readable data, wherein said machine-readable data comprise

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

(2)  absence or presence of myoglobin;

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

LN
£l B
N

(c)  absence or presence of myosin heavy chain (MHC);
20 (d)  absence or presence of total creatine kinase (CK) including CK-MB;
(¢)  absence or presence of lactate dehydrogenase (LDH-H4);
(f) absence or presence of aspartate aminotransferase (AST);
(g)  absence or presence of cardiac troponin I and T (cTo-/ and cTn-T,
respectively) and ¢Tn-J 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);




encoded wi th machi ne-readabl e dat a,r wherein said nmachi ne-readabl e data
conprise 15 values for one or nore features, wherein said features are

selected from (a) 25 (h) absence or presence of nyogl obin; Qtﬁ;e}{mgm
presence of myosin light chain (M.C); absence or presence of nyosi avy
chain (MHC); absence or presence of total creatine kinase (CK) including
CK-MB; absence or presence of |actate dehydrogenase (LDH H4); absence or
presence of aspartate am notransferase (AST); absence or presence of
cardiac troponin |l and T (cTn-1 and cTppgT, respectively) and cTn-1 and
cTn-1 RNA; absence or presence of fatty acid binding protein (FAB protein)
i ncluding FABPl1 and human heart-type; absence or presence of glycogen

phosphor Y2t | RGREY I ore BB DE BB BT TaREeBin BB P TEALBHIRDLY,
peptide (BNP); abggasstei MIgSONaagRf daditdngimpesibini (HOAPMIAd QnrivkdRat006
-40 (n) absence or presence of |ow gensi ty lipoprotein (LDL), very |low
density (w) (x) |i gepitytlwoprotamODL); hi gh density |ipoprotein (HDL) and
internediate ((%ensi LY. Ifi: @ro r. ot ein éIrDLC}i'v alroo en 8}‘%?; presence of Creactive
protein (CRP); abg%ﬁg% r 57’ élgeéﬂg Bt e Pl gﬁy d A; absence or
presegce of P{sel egbdefce absrefneee 6f sapiiRS@naaidef; prostagl andi ns;

(q)  absence or presence of P-selectin; A

(r) absence or presence of prostaglandins;

(s) absence or preéence of platelet—activating factor (PAF);
L (t) 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;

(y) absence or presence of fibrinolytic peptides;

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

(aa) absence or presence of ferritin; o

(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, apokE;

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

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

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

(hh) absence or presence of leptin;

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

(1)}  absence or presence of hepann;

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

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



absence or presence of platelet-activating factor (PAF); absence or
presence of histam ne; absence or presence of tunor necrosis factor a

(TNFa); absence or presence of soluble TNF receptor 2 (sTNQEQ)j‘ absence
or presence of fibrin; absence or presence of fibrinogen; a énﬁéﬁqﬁmg
presence of fibrinolytic peptides; absence or presence of nodified
haenogl obin (HbAl c); absence or presence of ferritin; absence or presence
of soluble intercellular adhesion nolecule (ICAM including soluble
intercellular adhesion nolecule-1 (1CAML); (cc) absence or presence of heat
shock proteins; 20 (dd) absence or pr.egence of apoB, apoA, apoE; (ee)
absence or presence of honocysteine or parts thereof; (ff) absence or
presence of Streptococcus sp., Porphyrononas gingivalis, Helicobacter

pyl ori or Chl anydi a, pneunoni ae or . mupol.ogi cal ..relatives thereof; 25 (gg)
‘absence or pr mk@bé?nqqé’asPE?éP%C%ﬂﬁ&%‘P&P@‘P%“ﬁ%YFLf%gF@%M%hh) absence or
presence of | I NGl B&& FCIWRAPEGEaf vasopepti dase inhibitor of
cardi ac endoggﬁyus ab&ﬁl‘%ﬁg?ﬁfjj) absence or presence of heparin; 30 (kk)
absence or prgsencebsénovet atdseqestfdiepaioeyio grovth fackiisence or presence of
metal |l oproteinase-1 _including its tissue inhihi ; 5 : 2008 oretidielim
absence or pr@thé‘bé?nCSn@rogé‘?‘?g?W- n@@#&ngﬁééug{lfnec;%n Cnn 1%Bse?\ce or
presenge of CD95/ . (00) absence or presence of hepatocyte growth

factor; (pp) absence or p?’esence of sol ubl e vascul ar cell adhesion
nol ecul e-1 (qq) absence or presence of plasma brain natriuretic peptide;
(r)  absence or presence of angiotensin Il type receptor;
() (ss) absence or presence of endothelial constitutive nitric oxide synthase;
(tt)  absence or presence of glycoprotein Illa genetic polymorphisms;
10 (au) absence or presence of factor VIla;
(vv) absence orrpresence of thrombin;
(ww) absence or presence of endothelin-1;
(xx) absence or presence of cardiac myofibrillar proteins;
(vy) absence or presence of Fas and Fas ligand; and
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

(4)  an output hardware coupled to said central processing unit 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




(VCAM ); (gq) absence or presence of plasma brain natriuretic peptide;
.(rr) absence or presence of angiotensin Il type receptor; (ss) absence or
presence of endothelial constitutive nitric oxide synthase; &t %@ absence
or presence of glycoprotein Lila genetic pol ynorphisnms; 10 (% ) 1 ﬁséﬁﬁk or
presence of factor Vila; (vv) absence or presence of thronbin; (ww)
absence or presence of endothelin-1; (xx) absence or presence of cardiac
nyofibrillar proteins; (yy) absence or presence of Fas and Fas |igand; and
15 (zz) absence or presence of ligands thereof or binding partners thereof
or nucleic acid nol ecul es encodi ng same4dr their fragments or |igands or
bi nding partners; (2) a working nmenory for storing instructions for
processi ng said nachi ne-readable 20 data; (3) a central -processing unit

coupl ed t onediogy BRIWWhHIAH HBTSY, )&. %W(rﬁﬂo@yﬁﬁfeﬁﬂ pemorfRstatot: " datRos], aiage
medi um for processing said nachi ne readable data to ﬁr ovide a sumof said
val ues cor FleEASETAEMGt 84 dsusheadianei arangrg) disk figveser LB dlaives), oge or more

sequences; it . ed to i.d lopr '

ni't o r sty @ §LRYD MR RrpaRRL RS e O RIS SRR 28l oRE 67 2k
enbodi ment fhpius lipeeSonthad dnd dri WbfeCodputiindshd® aes aviists berinidcornmrcled yng a
conputer 11 coggri Si ncgg}a central processing unit ("CPU') 20, a working 0 G
HA R ONRS copverdemsl pidipeclipna systen) bBe50e. g. RAM (random access nenory) or
"core" menory, mass storage nmenory 24 (such as one or nore disk drives or
CD-ROM drives), one or nore cathode-ray tube ("CRT") display termnals 26,

one or nor fpeeybrivvs 338 copl @ colier 1NBYtinghitNees 30, nagheonplanentet & a
tput lines 40, all of which are interconnected by a 5 conventjonal

bi)di r ect i oM#liety p& Pays s exgmple, machine-readable data of this invention may be inputted via

- the use of 2 modem or modems 32 connected by a telephone line or dedicated data line 34.

10 Altematively or additionally, the input hardware 36 may comprise a CD. Alternatively,

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

also be used as an input device.

Qutput hardware 46, coupled to computer 11 by output lines 40, may similarly be
15 implemented by conventional devices. By way of exarnple, output hardware 46 may
~ include CRT display terminal 26 for displaying a synthetic polynucleotide sequence or a
synthetic polypeptide sequence as described herein. Qutput 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 (MLCY),




| nput hardware 36, coupled to conputer 11 by input lines 30, nmay be
inplemented in a variety of ways. For exanple, machine-rea | e data of
this invention maybe inputted via the use of a nodem or no

connected by a tel ephone |ine or dedicated data line 34. 10 Alternatively
or additionally, the input hardware 36 may conprise a CD. Alternatively,
ROM drives or disk drives 24 in conjunction with display term nal 26,
keyboard 28 may al so be used as an input device. Qutput hardware 46,
coupled to conputer 11 by output line%340, may simlarly be 15 inplenented
by conventional devices. By way of exanple, output hardware 46 may incl ude
CRT display termnal 26 for displaying a synthetic pol ynucl eoti de sequence

or a Synthetie PobyARRh} HRsSRAYPASBSATAPPGREDAAHIS e n. QUtput har dvar e
m ght also include a prihter 42, so that 'hard cggy_output may_be produced,
or a disk dri(dp 24psdme st presersysf trial coeatipairfase (Clat iaeludye CBREMBR operati on,

© CPU 20 coordi hates the use of the,varioys .input ut devices 36, 46
coor di nat es d&t a e?@é"e@&&pﬁls?)‘ﬂrﬁer?gé"s"%é‘? g‘%{y&éoéﬂasgggggggggses to and from
wor ki ng menoryy 22,408 o0 ptBENTRE SsdRteSRRHERER(@EscdAST) pr ocessi ng steps. A
nunber of prograns nmay be used to process the machine readabl e data_of

this $nventi qg) Exabspicar yr presgnearof negydias etropsirt dr ardk ahplcdnt/hang i linghi ng
steps: (1) inputting valyes for. at |east feature associated with an
expression of a ta“F%EFt“’%g)n@d %éé@dﬁ%%éﬁ@qgeat ures are selected from 30
(a) absence PregeRce Gfpridkadd ebiritiy 4dn balisgnpetdn (PABSE0ain)onchog n

light chain (MLC); 0 6 MAR 2006 -43 absence or presence of myosin heavy
fchai n (MHC); abserkcaBBi apd bemaehkeast-typet al creatine ki nase (CK) incl uding

1B, ToEES Ol aRLESSRSE: Bl FSI G SRS RREER Kbt cbscnce o
cardiggc tropogy n |aBskelborpedkbnde dndattidimalriuretic peptide (ANP);
(k) cytoplasmic FABP;
)] absenc'é 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;
(Q absence or presence of P-selectin;
- 20 (r) absence or presence of prostaglandins;
(s) absence or presence of platelet-activating factor (PAF);
(t) 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),
25 (w)  absence or presence of fibrin;
(x) - absence or presence of fibrinogen;
(y) absence or presence of fibrinolytic peptides;
(z) 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 interceilular adhesion molecule-1 (ICAM1);




respectively) and c¢cTn-1 and cTn-1 RNA; (h) absence or presence of fatty
acid binding protein (FAB protein) including (n) 15 (x) (Y) (z) (aa) FABPl

and human heart-type; absence or presence of glycogen phos p(r%ﬂ% ase- BB
i soenzyne; absence or presence of a-atrial natriuretic pe ;

cytopl asm ¢ FABP; absence or presence of brain natriuretic peptide (BNP);
absence or presence of adrenonedullin (ADM; absence or presence of |ow
density |ipoprotein (LDL), very |low density |ipoprotein (VLDL), high
density lipoprotein (HDL) and intermediate density |ipoprotein (IDL);
absence or presence of C reactive protei4t{CRP); absence or presence of
serum anyl oid A, absence or presence of P-selectin; absence or presence of
prost agl andi ns; absence or presence of platelet-activating factor (PAF);
absence or pr esgare acgfseﬂye%t@fgs%eOqlggg%gcp?mm@sence of tumor necrosis
factor a (TNFa); *~ absence or presence of soluble TNF receptor 2 (STNFR2);
absence or pres(dd):e ah%eﬂaemrlpmsemﬁmpeBmpcp\c @pelice of fibrinogen; absence

or presence of |br| tlc . _absence or e of nodified
haenogl obi n (HbERF) c)? I?Eeé‘ cre QUIOG¥EeLP of 8‘?‘? tf,ér%gfi
absence or presence of Streptococcus sp., Porphyromonas gingivalis,
5 Helicobacter pylori and Chlamydia pneumoniae or immunological relatives
thereof;

(gg) absence or presence of necrosis al}d platelet markers;
Q ~ (hh) absence or presence of leptin; |
(i)  absence or presence of vasopeptidase inhibitor of cardiac endogenous
10 | kinins; | '
(i)  absence or presence of heparin;
(kk) absence or presence of metalloproteinase-9;
()  absence or presence of metalloproteinase-1 including its tissue inhibitor;
(mm) absence or presence of angiotensin-converting enzyme;
15 (on) 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

(VCAM1);
_) (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;
()  absence or presence of glycoprotein Illa genetic polymorphisms;
(uu) 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;




30 (bb) absence or presence of soluble intercellular adhesion nol ecule
(ICAM including soluble intercellular adhesion nolecule-I (ICAM); 0 O
MAR 2006 -44 1'D 5 10 (cc) absence or presence of heat shock proteins;

(dd) absence or presence of apoB, apoA, apoE; (ee) absence B§ Mﬁﬁqﬂmﬁe of
honocystei ne or parts thereof; (ff) absence or presence of Streptococcus
sp., Porphyrononas gingivalis, Helicobacter pylon and Chl anydi a pneunoni ae
or i mmunol ogi cal relatives (gg) (hh) (ii) thereof; absence or presence
of necrosis and platel et markers; absence or presence of leptin; absence or
presence of vasopeptidase inhibitor of -dardi ac endogenous ki nins; absence
or presence of heparin; absence or presence of netall oproteinase-9; absence
or presence of mnetalloproteinase-1 including its tissue inhibitor; absence
or presenggy of ] I1Rs ' i 86@veOfalul fos e41d 8cfence;
CD95/ApoIX€£s; %g%%g%§£§%§h%§€%%%?%ﬁ%Fgﬁé%gﬁgg3?2 growt h factor; égience or
presence of sol ghie vascul ar cell adhesion nolecule-1 (VCAM);

presence of plasnma brain natriuretic peptide;
angiotensin Il type receptor;

3) outputting said predictive value.

absence or
absence or presence of

Figure 4 shows a cross section of a magnetic data storage medium 100 which can be

encoded with machine readable data, or a set of instructions, for designing a synthetic

1) molecule of the invention, which can be carried out by a system such as system 10 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 ﬁlagnetically. Medinm 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

‘Lﬁ..../';

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 inagncto—optica,l 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.

Tn the case of a CD-ROM, as is well known, coating 112 is reflective and is impressed with |

aplurality of pits 113 tol 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.




absenCe or presence of endothelial constitutive nitric oxide synthase;
absence or presence of glycoprotein Lila genetic polynorphisnms; absence or

presence of factor Vila; absence or presence of thronbin; %d@fg}?@gﬁ
presence of endothelin-1; absence or presence of cardiac myofi bri

proteins; absence or presence of Fas and Fas |igand; and absence or
presence of |ligands thereof or binding partners thereof or nucleic acid
nmol ecul es encodi ng sane or their fragnents or ligands or binding partners;
(pp) (49) 20 (rr) (ss) (tt) (uu) (8'54\5) 25 (w)  (xx) (yy) (zz) 3006
MAR 2006 -45 (2) adding the values for "said features to provide a
predictive value for said sequence; and (3) outputting said predictive
value. 5 Figure 4 shows a cross section of a magnetic data storage medi um
100 whi ch Inahe bese dncodetktwvopticaieliski aeis welll dbbendeaating di2has ep mifs 113, but

instructions, for designin synthetic . ) .
has a plurality o(f:] maggne?ic_ ometlms whose polarity or orientation can be changed

magnetically when heated above a certain temperature, as by a laser (not shown). The
orientation of the domains can be read by measuring the polarisation of laser light reflected

5 from coating 112. The arrangement of the domains encodes the data as described above.

The present system retrieves features and forms composite features from them. More than

one feature can be combined in a variety of different ways to form these composite
features. In particulaf, the composite feature can be any function or combination of a
16 simple feature and other composite features. The function can be algebraic, logical,
sinusoidal, logarithmic, linear, hyperbolic, statistical and the like. Altematively, more than
one feature can be obtained in a functional manner (e.g. arithmetic, algebraic). By way of
example, a composite feature may equal the sum of two or more features or a composite
feature may correspond to a sub-fraction of overlap of one or more features from another
15 feature. Alternatively, 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.



nol ecul e of the invention, which can be carried out by a system such as
system 10 of Figure 5. Medium 100 can be a conventional floppy diskette or
hard di sk, having a suitable 10 substrate 101, which may be conventi onal,
and a suitable coating 102, which may be conventional, onﬂ@nﬁﬁgr%yr h

si des, containing magnetic domains (not visible) whose polarity Fo
orientation can be altered nagnetlcally Medi um 100 may al so have an
opening (not shown) for receiving the spindle of a disk drive or other
data storage device 24. The nmagnetic domains of coating 102 of medi um 100
are polarized or oriented so as to encdtfe 15 i n manner whi ch 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 readabl e dagAMPLEgEe nedi um 110 which also can be
encoded wi th such machi ne-readabl e data, or set of jnstructions, for
screening a 20 candiFiabeBirchensisiicMatkernef §eardena condition ST hi ch can be
carried out by a systemsuch as system 10 of Figure 3. Medium 110 can be a
conventional conpact disk with read only nenory (CD-ROM or a rewitable
medi um SUgR,,asbf, TRINME, ChBlat Trbpdkirs K anitCatiide Sromptia-€al |y readabl e and
magnet o- optical | y writable. Nbdlun1100 preferably has a suitable substrate
111, which nay be conventional, and a suitable coating 112, which nay be

25 conventjonal , usual.l h ﬂ@f{ﬂ@tegtagﬁ)m ba

CD- ROM aihf r’\%ei fe th%te fe?caga%ﬁlﬁs%p isr eﬁé?{eﬁf\'}%ﬁaﬁn is inpressed with

a pluraliteaanl pRifofmdd 3n h%heﬂqﬁﬂe pehied mmmahe ek e thicased Fopn after the
its is read by reflecting

Soati ﬁgnﬁ&s‘)m&d@m@é@mx;éa@% sy iagEEn IrabCS F iy Migs W PEREEE
subst ant | glle@.r%fflt 5&3 grreﬁ%éﬁig ﬂaﬁ@h&lﬁ%c@fce%&h udelAvhdiba pdenRHI06
gne 0 Op | T

In the ca as Is well known, coating 112 has no
pits Ify 3. AdRtinciidingaAMIUpdtient Viretf presentetat @ dhmua|mslwdhlgsé hespidali o1y gepera
orientation can be changed magnetically when heated above a certain

t enper aturPéWSlal@n’l‘a“W%Ft}cﬁser (not shown). The orientation of the domains can
be read by neasuring the polarisation of laser light reflected from
coating 112. The arrangenent of the donmai ns encodes the data as descr.i bed

above. TheDpmesarly marktrneachiafi myegolieatotal eseaiinde kinass (CKiprsduding CERHres
from them, O Sb Loaorm (CK-MB), cardiac treponin-7 (¢Tn-T) and cardiac troponin-7 (¢Tn-0),

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 ;s 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.




one feature can be conbined in a variety of different ways to formthese

conposite features. In particular, the conposite feature can be any
function or conmbination of a 10 sinple feature and ot her

features. The function can be al gebraic, |ogical, sinusoi W 2%|thm c,
| i near, hyperbolic, statistical and the like. Alternatively, nore than one

feature can be obtained in a functional manner (e.g. arithnetic,

al gebraic). By way of exanple, a corrposi te feature may equal the sum of
two or nore features or a conposite Egture may correspond to a
sub-fraction of overlap of one or noré fTeatures from another 15 feature.
Alternatively, a conposite feature nay equal a constant tinmes 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 follow ng
non-limting Exanple
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Cardiac TLonolidny sRelbhft fbdle fEIRMIAE IoxBoritntah iar yndriak dreen sletdgted ithe
devel opne % test shoul d be readily performed in a short tﬁmma B{erl od
and t hat rememmgakemﬁemﬁsmdmsndﬁoeﬁet ¢F af.na99PCSTTcisuBPWEY ARG |y,

an early diagnostic r A lu
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10 ACS iy ﬁ{&t@%t:muﬁh{ﬁlgmﬁeaﬂ%ﬁnm ofi falbd mnganmmsuﬂaa e§nd has,
hospi t al or gene

physician's practice. O the e Kk f
rryogl obi rhovweves! amacb&hﬁage@%%é) gigrificapidy Glﬂvﬁﬁdclﬂé%{f %ggf 1 gst'g UR/Ehg

of orm ( CK- car di c tro |n T ) IsaE, groponln I (cTn-1),
L\ has slqrgfﬁtt?fgﬁhﬁ?tfﬂ‘aé‘? Vtag:rdl }éc}gl}bcgsegm%fg Cher it is specific
to cardiac tissue; tine to reach peak serum | evels; the period during

. Which peak |level is maintained; clinical sensitjvit cl.inigca

speci fliF)) ci Cliest Paimis thea@)mmonest cause of presentations to Emer ency rﬁjepartment% but for
75% of patients with chest pain, the pain is non-cardiac in origin. Thus, it is also important
to have a negative predictive value in tests for ACS to allow for safe early discharge or a

safe decision not to admit a patient fo hospital.

15 Most of tﬁe 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
J needed to operate the diagnostic instruments in hospital biochemistry departments. They
20  include CK-MB, cTn-T and ¢Tn-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-J), aspartate aminotransferase (AST), lactate dehydrogenase (LDH),
myosin light chain (MLC) and myosin heavy chain (1\/130), fatty acid binding (FAB)
protein and ABC. Like the early markers, the late markers 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.




Figure 2 shows nmultiple time courses of the appearance of cardi ac markers.
25 Myogl obin is not cardiac-specific but is the first to reach a peak
(Figure 2). It is usually assayed by an i nmunoassay. Mogl obin assays are
conveniently determ ned using either nonoclonal or polycl Qggl Eﬁteé bodi es
or conbi nations of these. Serum | evels peak at 4-5 hours f i ﬂﬂﬁset of
chest pain but the peak is transient and may fall to non-diagnostic |evels
after 10-12 hours. CK-MB is a reliable marker of ACS including AM. It
rises to 30 peak levels at about 12 hours and falls rapidly to

non- di agnostic levels at 20-24 hours afffer the onset of chest pain. 0 6
MAR 2006 -48 Both cTn-1 and cTn-T are cardiac specific. cTN-I has an

advant age since cTn-T may be expressed by skeletal nuscle follow ng
experinmental injury and has been detected in regenerating skeletal nuscle
in man (Bordet et al., 1997). cTn-T is, however, clinical L%lrﬂS gu%\ﬁ]e

sensi t i v@therdseian aapldss erecivadaiestdhrag fatyacid binding POl HQAPECARERE fhe
infarct is, small, t cTn-T t can result in a significant nunber of

fal se ned&*ﬁa‘%}gﬂqﬂ@g&fﬁm@ﬁlﬁ&o " however, an advantage of rising to
significantly elevated |l evels at 5-11 hours fromthe onset of chest pain.
It remains elevated and fairly constant for 5-8 days. 10 Chest pain is the
comoriest cause of presentations t EXAMRe®@y Departments, but for 75% of

mmoriest cause of presentati ons t SXAMYaRey Dopar tment 7
B o T mpor t ant Eviet of e tdfabroiol e dilpi Ut papkRalia e DEIE , o
a

allow for safe early discharge or safe decision not to admt a patient

hospital. 15 Most of the available early markers are interrelated. Thus,
5&9 di f f i The effiesnéndddfitye diagnostinpssay isdetaipied ysingdhe 003y, gel y over come
by correlating a test (e.g. CK-MB antibody test) wth other tests such as
t he myoglobin test. At present, this is both inconvenient and expensive, -
especially where short tamaround tjine¥pPare required and specialist staff
are heéeded to operate the di agnostiEc“" <t ¥ 0%hent s i n"hospital biochem stry
departnments. They 20 include CK-MB, cTn-T and cTn-1. The ability to testa
nunber of early markers using the nucroarray nethod of the present

invention is an advantage because the reliabjlity is { gni fj cantd

i ncr easedwhied TR tterenpesidvason 16 A CHERPE Y friFr AL 15 calelifated By the
expression TQ = 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 antopsy. 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) thetime scale over which the biochemical marker is released;
(2)  the rate of release of the biochemical marker (f));
(3)  thebody 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);




25 These markers peak at day 1.5-3 or later. They include total creatine
ki nase (CK), cardiac troponin | (cTn |), aspartate am notransferase (AST),
| act at e dehydrogenase (LDH), myosin light chain (M.C) and nyosin heavy

chain (MHC), fatty acid binding (FAB) protein and ABC. Li |y
markers, the late markers can be used to estinmate the mz%ﬁ%‘?ﬁ%

infarct. Miultiple medium|long term markers are val uable for patients who
present |ate and so cannot be tested for short-termmarkers. 'I R MAR 2006
-49 0 Gt her serum markers are avail abl e such as fatty acid binding protein
whi ch appears to be a valuable early {216 h) marker of AM. 5 EXAMPLE 2 -
Eval uation of the Efficiency of the D agnostic Performance of the Device 10
15 The efficiency (E) of the diagnostic assay is determ ned using the
formul a: @ Tﬁlextojftﬁoblol:@ﬂﬁaﬂr fnafiter rdldad@l RRGEEd \bgS thRndmbEhof ahatl matkener
of tests. TOis calculated by the expression TO= TP + FP + FN + TN where
FP = fal se posidleasedfrom\the iffatcted mpepardives(Kahd TN = true negatives. E has
the follow ng range of values: 0 < E < 100. EXAMPLE 3 Estination of
Infarct Size The size (volunme) of an infarct is a function of: 25 (1) the
time scal [ {grﬁﬂedr{mﬂ@meiﬁﬁmlﬂﬁzeased; (2) the rate of
rel ease o?‘ Qﬁﬁhggﬁrﬁggfﬁgﬁgr (f(t)); (3) the body weight (Bw) of the
patients; (4) the proportion of the body weight into which the biochem cal
marker is released (Kw);

[ ft)dt x Bw x Kw
Bdx Kr

Is=

EXAMPLE 4

Assessment of Agents Which Contribute to or are Associated with Mpyocardial

10 _ Inflainmation

The incidence of cardiovascular diseases has been statistically connmected 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 2 large number
of anﬁgens from a sample of body fluid. The combination of biochemical markers for ACS

including AMI provides an unequivocal diagnosis.




30 (5) the rate of renmpval of the biochem cal marker fromcirculation (Ed);
The magni tude of the change of a biochem cal marker as a function of tine
correlates.with 20 the size of the infarct determ ned at Clearly

the reliability of these integrations is enhanced if a mul (144 | 40 of

tests is available. 06 MAR 2006 -50 (6) the total biochem cal marker
rel eased divided by the anmount of that nmarker released fromthe infarcted
nmyocardi um (Kr). Accordingly, infarct size (Is) is determ ned using the
fornula: 5 1s =10 f(t)dt x Bw x Kw EdgKr EXAMPLE 4 Assessment of Agents
Which Contribute to or are Associated wth Myocardial |Inflamuation The
I nci dence of cardiovascul ar di seases has been statistically connected to
certain infectious agents. Certain nicroorgani

] ‘ ns inclédin bach ria}héfor
exanpl e, THotgshyis qeieasehen Timatyd0000 macrplires)hRIbwe; o § e ﬁB?e,

Hel i cobact er lori, {sS 15 Dr t iV dgﬁg{ 2o dits GRSANEAUStdE
agent), a’f‘f’&a%]g%/‘?g'i‘tntov#? Qggg&f%%gg%litgﬁ%ms zgn Cy?orr%gal 0 virus) have a
contri butbf@icﬁﬁé%}{abﬁwﬂgﬁesi@bﬁpﬁ]&i ty for cardiovascul ar disease including
ACS such as AM . These agents nay achieve their effects on the

cardi ovascul ar system through an inflammatory nonocyte. 20 The presence of
these ni craotaani. Vi ' 1Sk B iHRASh ARogbhs esichds
agai nsg‘ Sgﬁgiuﬂieghczﬁgﬁag’gagsg d&%%?ﬁgefsgor aclggg gsgctheselpgjt hog_eirjls. %XASﬁPifE 5 The
Nat ure of FoRsRbnehsndathd/miikeordlaishsprfictnd thuepronideiavidsned fn sy 9988es a

devi ce which sinultaneously determ nes a | arge nunber
of potential inflammatory responses.

As the patterns of genetic susceptibility of ACS and congestive cardiac failure (CCF)
10 includmg dilated cardiomyopathy (DCM) are known, the test is modifiable to include
mRNA and cDNA markers for DNA derived from patient leukocytes to evaluate their

genetic propensity for cardiovascular disease.

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 fo a membrane such as Immobilon P (Millipore Corporation) using established
procedures. The solid supports are gemerally immersed or otherwise contacted with
30 blockihg agents such as but not limited to skim milk powder, Trish moss extracts, or other

sources of carrageenan or gelatin.




of antigens froma sanple of body fluid. The conbi nati on of biochem cal
mar kers for ACS including AMI provides an unequi vocal diagnosis. 0 6 MAR
2906 -51 The test is performed on a small (10-100 mcrolitrges) I of
serum enabling the nmeasurenent to be perforned several ti%%é %£§5%§§a
short period to mnimze errors providing reliable diagnosis of ACS. 5 The
invention may al so assay ot her body fluids (such as saliva) where pathogens
(such as Porphyroi nonas and ot her m croorgani sns) reside and thus provide
evidence for the origin of potential imd4dammtory responses. 0 As the
patterns of genetic susceptibility of ACS and congestive cardiac failure
(CCF) 10 including dil ated cardi onyopathy (DCM are known, the test is
nodi fiable to include nRNA and eDNA markers for DNA derived from pati ent

"l eukocytes to evaluate their genetic propensity for cardi ovascul ar

di sease. EB{WPLi Lvdral HtRRIsEE @leding GRESNS 18 pREMAT NP 2 8l @spwhichayven a -
Solid Support Specific anti bodies for marker proteins (for exanple,

prot ei ns deuindéol af potibddyartayt(Figuwe)):- are trapped or i mobilized on a solid
surface. Imobilization of protein antibodies also my be achieved by
electrostatic forces or by the assistance of streptavidin attached to 20

activat ed §pot STRE plRasSk! dested RRE N-tydrdhy Sdchiaidendibah o 1uethyh aekileisidan
attach. The" volune of antibody used to formthe capturing spot is small,
appr oxi mat el y 1biofifi- ¥0ch reovelently emodifiielystnce and | eviieing oregidyes, nraspeetively.
presence of projecting.chem cals such as__.arabi ngse o] ecul.ak

wei ght (3000- 50 8“@85‘%& 95’[ ﬁw elﬂgféalll coW?lgkérﬁncr C a 1;&%[)[}5’ \éﬁlag%@gb(%%#%usal
specific for cap@aatcatiBh kedgentsS afkORBidvEE e lcdntrifupl dsaRingi tarvaigh)e molecular
‘application 25 of tiny (10 pL-10 nL) spots of each antjbody at addressable
| ocations on a sigvé ﬁl@lﬁ?p%ﬁpgadﬁxsﬁﬂ@- Zhp bigtinylased BosAnsidbe dasadied piasma@e g
Bi odot ,3000 (Captesian Technol ogi <L Evine.. . | |
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a menbrane suchyis at SPERIUKbduRd phdtbihisphition @odq@enetiaad thearngisesdshid sevieed
(F;) (r)gf :g? égsw ;I-Eethsn%lsl \(ijitiug gsr})%lgtea'ggffeggg esrafailltla y(PlBrér)r.e rBSigt?nycl)fEteg tlprgtreviglss %ound to
antibody spots are detected by application of a conjugate of streptavidin with horse

 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



30 bl ocking agents such as but not limted to skimm |k powder, Irish noss
extracts, or other sources of carrageenan or gelatin. 6 MAR 2006 -52 There

are several options for detecting antigens in plasma from @éé)l‘%za | e
whi ch have bound to an antibody array (Figure 1): 5 (i) T pﬁ S

reacted with N-hydroxy succinimde biotin or NNethyl maleim de biotin
whi ch covalently nodify |ysine and cysteine residues, respectively.
Conmponents of | ow nol ecul ar weight in the plasma, including residual
nodi fication reagents, are renoved by.sgntrifugal desalting through a
nmol ecul ar sieve such as Sephadex G 10. The biotinylated proteins in the
desalted plasnma are 10 then applied to an array of anti bodi es agai nst

cardi ac markers and ingubated for, 30 _m t : i[Bx 5882t | on
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of praducts whifk ARG MAsEaNbindBgsts atemok affsctoh Lkifferenbertdiac
chem I'um nescence from bodnd HRP or AP activity are av Iabgﬁ frﬁﬁ% g
Aner sham PhanmamkersBriithedabelled ta @f@f@hﬁﬂﬁ@ﬁf“{lﬂlﬁ{{ffgmﬁ ’6‘-“%‘35 PEHBY RO s
(Hercules, US and Pierce Chencal C thd P roptiré, emd
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application of nol st nenbrane 1s put-in
contact with Xyhav e dddhitedrafiér Shemitalaietivitivationlevel oped  to reveal the

ti body spots which bound a cardiac marker. Biotinylated cardiac nmarkers
bound to the array could be visualized directly by application of
streptavi di.n i fi with f i n_(El ghle. THgoresteatigi t y
of thi@ﬁ%o@%ﬁﬁ%&&ﬁ%@I‘-"ﬁ‘@#‘ﬁ?%&”&? a}%)égée&%bgf)ggﬁlpr&gced’ure_s coﬁﬂl"%l-I be
quantified USipBelfed SRIbDHIOREECH bind danrdiffereat epitdpemhithvdbewnd cardiay FRRISs,

Sunnyval e, CA, USA) or fluoronetric scanner . 9.-.STORM
Dynami cs), enabiabHyg GurRUREAN Qfﬁ%ﬂdaﬁt&?@ézﬁgﬁéﬂﬁ&gg 051133?{11%53%8 %?’gt#%%’sel ?% t he

bl'ood sanpl e. 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

i5 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

i) bound antigens on this quantitative array could be determined using procedures (i)
20 or (i) above or the number of vacant antibodies on the array conld 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 resuiting 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




30 (ii) Alternatively, the plasma is reacted with a reagent which
covalently attaches fluorescent groups to am no or sulfhyd@{ tﬁgroups on
all proteins in the sanple 0 6 MAR 2066 -53 (Figure le). Sui 2 éE

fl uorophores avail able as protein labelling kits are Al exa 488 an QCA
whi ch may be excited at 488 nmusing an argon | aser. Fluorescently-

| abel 1 ed plasma proteins bound to an antibody array could be quantified
using a scanning fluorineter or a confogal mcroscope. MId reaction
conditions should be 5 used so that the majority of antigen binding sites
are not affected. Different cardiac markers wll be | abell ed to different

extents with different nunbers of fl uorophores. | asma sa need to
be di al yzeestpforserlyanarkersprofidasiaetenkasty %bfiféiﬁ%wélg Bﬂsesm B nadent 1 eq

ft h |
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guantitation of bound antigens (Figure 1 e). For nany sanples the | evel of
pl asma antigen may exceed the nunber of antibodies available in a

parti cu% ar spot. Positive antigens ﬂhﬂbﬁ@t froman initial screen may
be quantitated subsequently 15 using a row of dilutions of a particular

anti body. \Wen the nunber of apblehaslise Siwo gahémﬁnwn this array exceed the
nunber of antigens applied in the sanple, ere would be no further '

I ncrease in fl uorescence A plot of fluorescence versus antibody |evel

oS B L G PR D g e

Aantigens o 2t T I've a ray procedur es
V) 20 or fhdehr abws@mmt he ddoabevo diysvm:arﬁn AN Bowdi mxdnredne be rayliadel d

be determ ned using standard, fluorescently-|abelled ant| VP

Det ect L8g mécem@re@s%matmmmfz@tmé(wémeée ﬂ?é a‘&endﬁrql?‘FdVe KE@% -tlhga{sl ne
of onset of t | e
pati ent (oﬁéae?%% ac:a ﬁ‘%ﬂ et ﬁ‘teﬂrat%a???%e%&lﬁg%%/ba%eﬁf%?{gtaﬁgg%%%?gt ed
with a tesimgdef nﬂﬁh(ﬂissfof afhrct 626, Cdrdiat enyosinalight chaipl MILG) levelspdsoatorsedity

with mfarct size (Omura ez al., 1995).

15 . EXAMPLE10 |
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. k is often difficult, however, to determine whether reperfusion
has been successfiul, 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 BCG features such as decrease in the amount of ST segment elevation.

Serum markers are sometimes helpful, but usnally 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




hi gh frequencies resulting in an inproved definition of the shape of the

bi ochem cal 30 marker curve (Figure 2). The results of the test nay be
skewed to place greater weight on antibodies that provem%zaeé t he nost
sensitive in any particular patient. Conbinations of |6 B M8 tests
for early markers provides a better basis for determ ning the onset of AM.
If a patient presents later (>24 hours follow ng the onset of chest pain),
the time of onset is determned wusing late markers in the array. 5 EXAVPLE
9 Detecting the Size of the Infarct C gc_ii ac nyosin heavy chain (cMHC) is
rel eased after a prolonged delay and does not Cl) appear in the serumfor
about two days after an AM. It is considered to be a reliable 10 marker
for estimating infarct size (hair et al, 1994%. When cardi ac tro%(])ni n-T

(cTn-T) fiarsa short parmdpefime. themay be dhat dompatiar af reerse of Prazkers.cudir e fabg

esti mates _based on radi gnucl eoi de _i.madi f i g Sieg 6t
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(Onra etjnghe ank98%nt dOreperidibE 1i8s Detansthbn godditsie arppiiaktidie pl teupiopasedf t er
an Acute Cor%nary Syndrone I ncident When a patient does present with acute
cor onar y mgthollddogy. such as' AM, very often the therapeutic aimis to
re-open an occluded coronary artery. This is usually done by 20
thro | yti ¢ agents such as TPA or by nechani cal neans, such as ball oon
angioplasty, wth or w thout stengxXxMVPIIE1RI m of these therapies is to
achi eve reperfusion of the threatened nmyocardium It is often difficult,
 however, to Detecting the Rrasarice of P@ﬁb@gﬂtﬁs‘ﬂﬂﬁaa%"'ffééﬁ’%ﬁf‘@ girmaggry, i
,.-tﬁrms of the time of reperfusion and the extent of nyocardi um successfully
sdl vaged. At the nonent, the clinical tools for assessing reperfusion are
25 i nsenspytic¥ien 3} B0RceRer fih ¢he Freutidmof uiieroscletosisc dhifetbasiazents syeleBs as
the di sappearance of chest pain, and ECG fgag_ures such.a _decreass 5& t he
amouni0 of m&Toosggmiems ridgaydion Poraey awenes kEedcalage o abd i MEFREFTd but

usuall Y onlel kLT EREl TORSE" PEfakPOII4SHAR, ke MSbesasiing didnpsed

in current I's of great” 307interest. After
successf WmmheRasgissimethoddwehieh tan bé adnpted fomastiodhe caiisanicwaure deties:| evel
of S

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
E 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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serum markers. O these, the following is a list of potenti al
apol i poprpteéins, . I'Tppproterns, rece ﬁ:and stef- p* ein
that can be nonitor edmrﬁ rtéﬁéﬂ?ﬁ&%d m. rrays tL’}SBPI as {Eﬁh?
| i popr ot e APORFEtHa 3hd accor di ng to }‘%Hotﬁﬁgfdtﬁ% T ot at ion. rat
mean di ak ter arfd:el. ect: ronhor et i c_mohidi. *he 1»‘4 Qmpq igf. |
| i poprotejn y.\@ghuﬂe c;_fgy,‘@)m Gr onsgrac¥L DL pretrééiyl | poprq:t-aabn) LDL66
( G3- | i popyotetrn)—anttHBE—Thetapoprotet-n—conmposttions—whi-chr—Tthar dégeri
t hese cl asseép@&&-ﬂl ppprich@®ths jare Bee out|in Y&l e 1| . CTHBCMAR 2006Y- 56
(O 1
/‘)IiABLE 1 Ghyl po 1rm())nv lglri%b—u Apog_rzaterm( /oo§7tota prcgt7e| n)
» ApoC-I 6,631 15 7 trace 3
ApoC-I1 8,851 15 7 trace trace
ApoC-IIT 8,864 40-50 40 2 4
ApoD - - - - 3
ApoE ~34,000 4 13 1 1

10

15

20

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 lphospholipids 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.

Apolipoprotein A (ApoA-I and ApoA-IT) 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. ApoBig is mainly found in chylomicrons,

VLDL and LDL. ApoB.g represents the amino terminal half of ApoBigo 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,
ApoC-II has a MW of 8,837 Da and ApoC-II is 8,767 Da. ApoC-IIl also has three




ApoA-1 28, 300t racetracetrace66 ApoA-1117,000tracetracetrace20

ApoBl 00512, 0005- 203797- ApoC-16, 631157trace3 ApoC-118,851157tracetrace
ApoC- 1118, 86440- 504024 ApoD----5 ApoE34, 00041311 5 Apoli po%ﬁt hgls help to
sol ubilize cholesterol esters and triglycerides by interact ﬁfﬁﬁ«tﬁﬁ@@
phosphol i pi ds. Apoproteins bind lipids |argely on hydrophobic interaction
between the fatty acyl chains of phospholipids and the non-pol ar regions
of the apoproteins and to a |esser extend on the ionic interactions of the
charged head groups of phospholipids and oppositely charged regions of the
apoprotein. 10 Apolipoprotein A (ApoA-1 and ApoA-11) is the major conponent
of HDL. It can be subdivided into ApoA-I (MW 28,300 Da) and ApoA-11 (MN

17,000 Da). ol i poprotein B 0oB) is. het er.ogenequs.. ;. ¥ ¥
found i ris%fwrﬁgrﬂeeg 1B Onlwthfl%EApth‘ﬁé)r?_tﬂP. ﬁiﬁprgso? P lsléﬁat%gd ? %ledugﬁriqﬁoﬂ Y

term nal h@lf of %@;%30 and is not a ligand for the LDL receptor.
Apol i pop‘f‘aﬂi (E]:}yrqraée conprises at |east three conponents, which occur as
maj or conponents of VLDL and as m nor conmponents of HDL. ApoC-1 has a MWV
of 6,631 Da, 20 ApoC-1l1 has a MNof 8, 837 nd oC; j 4
ApoC- | | | Applipomieteny R{ABCR) & AMEBOs GOBPOBEAL ngpgtr m@&%&%ﬁﬁ%ﬁo‘%ﬂéﬁe‘t‘a EZ? t he
protei.n has 0 Q lalic acid residues in its carbohydrate noiety.

SR ar RS

Apol i pop I'S"a mnor conmponent of HDL and is not nornally
considered to 5 be a useful plasma marker. Apolipoprotein E (ApoE) is

found in VLDL, LDL (particles for uring,the.co i Whidecit,@ LDL)
and HDL. Amﬂlnompmgr{ﬁmﬁh& Bred SISt L et ARARF ilfing B obiridrsl
/) of VLDL to LDL) and HDL. This protein is heterogeneous and has a MW of

_ approximately 34,000 Da. There are several subtypes including ApoE2.

10
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 ApoBigo (for LDL) available from Research Diagnostics Inc (RI-PR0O610800 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-TH (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).

N’

25 Apolipoproteins are detected with a “gandwich” 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




approximately 34,000 Da. There are several subtypes including ApoE2. 10
Thus, the followi ng anti bodies to apoli poproteins can be used to nonitor
chyl om crons, VLDL, LDL and HDL (see Al aupovic et at, 1971@5 @gm (for
HDL) avail able from Research Diagnostics Inc. (RD -PR06182); "1 Boo
(for LDL) avail able from Research Di agnostics Inc (R -PR0O610800 and
RDI - OXLDLabm for the oxidized formof LDL); ApoC | (for chylomcrons and to
a |l esser. extent VLDL and HDL); ApoC 11l (for chylomcrons and to a | esser
extent VLDL); ApoC- 11l (for chylom craomrg.and VLDL and to a | esser extent
LDL and HDL); 20 ApoD avail able from Research D agnostics Inc.

(RDI - APODabm) and ApoE (for VLDL and to a | esser extent chyl om crons)

avai l abl e from Research D agnost.ics |Inc Rk ; ed b

RDI - APOEabGX) Ta@igtyASSHD ast Borsgdh 1?‘?3}’5;5&}8%"’2*%( %ﬁfﬁ%ﬁ%ggﬁ%? ififiized by

Apol i poprotein re. det Hh: #d' sandwi ch” assay. Two types of assay
can be conducfeé@:o&(n%)ea%?1&%%?%0%- based capture assay: This is a sandw ch
assay where a specific polyclonal or nonoclonal antibody is used to

capture an apol i poprotein_antigen 30 ich is t.he [ i Sgeond
ant i body (@dnj udaecertarcbaged) eartEtestSPPEp PEeeB‘CC?PQEIR}K%"%%:)%%%%&(&.S]WQK%
oo 8 Paor e aRA oo chifga AP QlibmiRousihg 4 ssecamiany sxhtibydyn
specifirc 5 r eCaptor protei n and then speC|f|caIIé identified using a
secondary ant i fafiygateDiojdigpored malecule syvbras HRFrand GededycIPOxE HRP and
detected as above. noiety such as horse radi sh peroxidase (HRP) which is
then visualized by developing a colour reaction; and The anéi bqlgg/d based
eapture ay_ g k i @feriferaai dsiesh antnbbitided entilzpdy on a

abrocel | SrpaiB R RE et b0 o) ot

‘ni/trocel croscope siide or other solid surface as
fol | ows: Afrdcdjlulose-coated glass microscope slide or other solid surface as fo lows:-

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)  asmall volume of plasma (~0.1 m! 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 (preferab}y 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;

) wash;
30




purified antibodies are diluted in PBS (0.1 M sodi um phosphate buffer at pH
7.2, 0.137 Msodiumchloride) or used undiluted and applied to the
nitrocellulose to forma rectangular array using the BioE@E agﬂﬁﬁg and
| eft overnight at 4C, 15 (2) the excess antibody is renove bg washes
with PBS and the dots are allowed to dry; (3) 20 a small volume of plasnma
(-0.2 mM diluted up to 1:100 or a standard) appropriately diluted is then
applied to the array and incubated at 37C for 1-2 hours; (4) the anti body
array is then washed with PBS and allowed to dry; (5) add a second

pol ycl onal anti body (preferably directed agai nst the apoli poprotein
conjugated to biotin peroxidase diluted up to 1:15,000 in PBS containing 1%
25 bovi ne serum al bum n (BSA) ;

30 6 6 MR 2008ubsts @B)al"iaﬁc‘éfgféts(ég% I nﬁé@%@?ﬁ)ﬁ%ﬁﬁﬁ%?@ Chiorifid )in 129
0- phenyt ened! ahisaf Wf@'éreﬂmké)fdggsicamaMﬁg Bl iytifcpes pesitidatior Béi 5. 5

contai ning 3. ydrogen perox for 30 "mn (inthe dark); 5 (9) stop
the reaction whihfitht dMkhiCl ; and (10) read the OD492 "m and conpare the

pl asma sanples with a sanple in which the apolipoprotein was omtted.
Usual ly, ApoB is used as a standard |ipoprotein where the ApoB is

precipit d I i ‘ Q1 ﬁ(ﬂ_;%dr ecept or-based capture assay is
perfogmazé)gs ;égdg{/%eéé%géﬁaﬁﬁat the antibody in step (1) is replaced with a
reconbi nant receptor protein and the second anti body used in step (5) is

;Sg: ?Sggr(%)e?ﬁgﬁ qﬁg Diglzt,jmbgn cgéaﬁa%‘% tﬂ%j pﬁl%r%ianssé}nptlégewﬂﬂ‘rat é-a.‘ﬁiﬂlé‘rin which the
)  apolipoprotein 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 pﬁmary antibody directed against the particular apolipoprotein.

15 As well as the apolipoproteins associated with the chylomidrons, HDLs, VLDL and L.DL,
there is a series of associated enzymes in the plasma (for example, lipoprotein lipase
(LPL), hepatic lipase (HPL) and lecithin cholesterol acyliransferase (LCAT, 60 kDa)
which may be detected using specific antibodies.

‘l‘\L,.,./

20 EXAMPLE 13

Other circulating “risk-factor” proteins

The following proteins mﬁy 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 et

25  al, 1999):-

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




15 As well as the apolipoproteins associated with the chyl om crons, HDLs,
VLDL and LDL, there is a series of associated enzynes in the plasma (for
exanple, lipoprotein |lipase (LPL), hepatic |ipase (HPL) %dé{'ﬁ@ t hin

chol esterol acyltransferase (LCAT, 60 kDa) which may be dePedtediBing
specific antibodies. 20 EXAVPLE 13 O her circulating "risk factor"proteins
The following proteins may be detected in significantly altered anounts in
the serumof patients who are considered to be "at risk™ of a cardiac

- aberration (see al Audehnottalab et 25 gf., 1999): glycosylated

haenogl obin (Hbalc); insulin; fibrinogen;, Factor VII; soluble |CAM1; and
0 6 MR 2006 -60 (vi) Creactive protein (C protein). These proteins can be
moni tored using the antibody-based capture assay descri bed above. 5 EXAMPLE
14  Prepar@i) onCatactive preteimfCmieter ay may i ncl ude all known bi ocheni cal

mar kers of acute myocardial infarction as well as factors known to be
associated'with coronary disease. The array may conprise 10 nonocl onal

ant i bodi eSTEQ¥ak@Bink Yar belsoditbed asitg by anibodg-basddtdaptuee sgsay dederibed ghove.

di rensional matrix. The spots are of a mcroscopic size, resulting fromthe-
application of a very small drop of antibody solution (e.g. 10 nanolitres)
and are_wel| separated from adj acent 0O 15 mcrons separating the -
dots). ?hose skilled in the art will "appreciate that the invention

descri bed herein is susceptibl e tRpeparatiombfiesirand nodi fications other than
those specifically described. It is to be understood that the invention

i ncludes all such variations and nodifications. The invention al so

‘ \) The array may include all known biochemical markers of acute myocardial infarction as
well as factors known to be associated with coronary disease. The array may comprise
10 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.




20 includes all of the steps, features, 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 step r, features. 06
-61 BIBLI OGRAPHY Abdel mottaleb et al., Am Heart J. 137: b3ud¥5a 2l oo

Al upovi c, Atherosclerosis 13: 141, 1971 Border et at, Cin. Chem 43:

476- 484, 1997 2 Dean, Cardiac. Troponin-T as a marker of nyocardial injury.
In Cardiac Markers (ed AHB W) Humana Press, Totowa New Jersey) pp
205-227, 1998 Heid et at, 1996, GenonegiRes. 6: 986-994 Herzberg and Meyer,
M W, Ann. Periodontal. 3: 151-60, 1998 WMyr et al. Crculation 99:
1560-6, 1999 Onura et al., Int. Jpn. Gre. J. 59: 154-9, 1995 0 6 MAR 2006
-62 CLAIMS 1. A nethod of stratifying a subject on the basis of: (i)
havi ng eBIBLIOGRYPHY i or event of the vasculature (acute); (i wherein:
havi ng not experienced a prior event of the vasculature; and/or (iii)
havi ng experienced a prior event of the vasculature resulting in a |evel
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rest but where there is slight Iimtation resulting fromexercise; C ass
[11 conprises subjects as in Class Il but where there is ngy gﬂg?ggmg
limtation to physical activity; and Class |V conprises sug%% n
-Class Il but where any physical activity causes angina and disconfort;
said nmethod conprising contacting a sanpl-e from said subject which

conpri ses nenbers which are present, absent, elevated or otherw se
activated or up- or down-regulated in e subject prior to, during or
following said event of the vasculatureg with one or nore binding partners
of said nenbers wherein the binding partners are immbilized to a solid
support and wherein the pattern of interaction between the nenbers and
their blﬁﬂﬁﬂyﬁbartners 0 6 MAR 2006 -63 provides an assessment of the
presence or absence or actual l|level or change in |level of the event of the
vascul ature such that: (i) the presence or actual |evel or elevated |levels
of at lepst fiveAnRahed of sta@kasi edudjeQ®BnHOBhOHLA, nyosin |ight chain,
nyosi n heavy chain, total creatine kinase, total creatine kinase-MB,

| actate dehydrogenase aspartate anlnotransferase cardi ac troponin |

cardiac troponin ]T’ fl‘fflatvgﬁl exp% gn %d?x%n%geeenqt \galé EIP re galm}{vge gen

phosphorylase-B soenzy natrlure 5% pe ‘ai n
natriuretic peptide, adrenonedullln | ow density Ilpoproteln very | ow
density Iipoprotein, high density Ilpoproteln and intermedi ate density

li poprotein, C r@dctikayingatexperiensed apnangyest af iRe vpsaataies prd/or
prostaglandins, pl atel et-activating factor, histam ne, tunor necrosis
Factor a, soluble TNF receptor 2, fibrin, fibrinogen, fibrinolytic
peptides, nodified) haksigd ébhieﬁﬁncfedra’ ;'nﬁd)rlhvensof thel estulhtere sdshtingrin adbedi on
nol ecul e including soluble intercellular. adhesion_nolecule-1, heat shock
proteins, apoB, apoA‘Oﬁﬁﬁﬁl”yﬁ@ﬁﬁ€9§P§}QEE%F“bgkﬁ%B{ﬁgF@EP St r ept ococcus
sp., Porphyrononas gingivalis, Helicobacter pylori and Chlanydi a
pneunoni ae or

wherein:

Class 1 compnses subjects with coronary artery disecase (CAD) and other
disorders where ordinary physical activity does not cause fatigue, palpitations, shortness of

breath or anginal (heart) pain;

Class II comprises subjects as in Class [ but where subjects are comfortable at

rest but where there is slight limitation resulting from exercise;

[N
"\,

Class III comprises subjects as in Class II but where there is now a marked

limitation to physical activity; and

Class IV comprises subjects as in Class Il but where any physical activity

causes angina and discomfort;

sald method comprising contacting a sample from said subject which comprises members
which are present, absent, elevated or otherwise activated or up- or down-regulated in the
subject prior to, during or following said event of the vasculature with one or more binding
partners of said members wherein the binding partners are immobilized to a solid support

and wherein the pattemn of interaction between the members and their binding partners




i mmunol ogi cal relatives thereof, necrosis and platel et markers,
vasopept i dase i nhibitor of cardiac endogenous kinins, hepafibn[AR 2§
nmet al | opr ot ei nase-9, netall oproteinase-1 including its tissue i nhi bitor,
angi ot ensi n-converting enzynme, CD95/ Apol/Fas, hepatocyte growh factor,
sol ubl e vascul ar cell adhesion nol ecule-1, plasma brain natriuretic

tin,

peptide, angiotensin Il type receptor, endothelial constitutive nitric
oxi de synthase, glycoprotein Illa genggi.c pol ynorphisns, factor Vlla,
t hronbi n, endothelin-1, cardiac nyofibrillar proteins, Fas and Fas |igand,

| i gands thereof or binding partners thereof or nucleic acid nolecules
encodi ng sane or their fragnments or ands or, bi.ndi,n MAR
5006, - BN BreEs TSB! BRI PraLe neAbardeTd B shBRUl T oP
nmyogl obi 0.+ Jrdh)asEhigald AR nkhdstase, total creatine klnase MB, lactate
dehydr ogenase, cardlac troponin-1, cardiac troponin-T, brain natriuretic

peptide and C reactive protein; |s i ndi cative of an acute condition; the

b f .ch in the | t
e o o e et AL S S SRR R TR,

and (iii) the pr esencs%le@fed%rﬁ'%yolgﬁ%ﬁ{ n‘i’yfosﬁﬂlgit@Mﬁhllﬂgloﬂﬁ hadvy @agt, tdtl
menbers sel ected from nyogl obin, “myosin |ight chain, osi n _heavy chai n,

total creatine ki nasesatinet ainaefr,ea:ttaln@rd(iitlnas]émm -MBaclagtase (dshydrossesmsse,
aspartate anlnotransferas car di ac. tropon

aci d binding protei n,2 FLOU 5?86%{5153 prbe %%5?%1121153 %‘éﬂl%éggﬁ&ﬂ TT’fat }at ty

a-atrial natriuretic :R;ﬁpbhﬂﬁlg Fxf ofdif (RABPY, U%l?@dg@n QﬂbﬁpfﬁeyMﬁdBBm@mwnbl n,
}SW density |ipoprotein, very low density oprotein, high density
poprotein and int er otz tratritsiid pyptldep(bpad@twiwt#(éa@mti% aﬁ?‘%‘?@ieﬁunmser um

amyloid A P-sel ectl nlo“}) Egr?sgt?gllgélp%t@?n \P gt 8x|vegienasctt ' l\i';?otp'r&gmf %Eﬁ)rdemsny

lipoprotein and intermediate density lipoprotein, C reactive protein,
serumh amyloid A, P-selectin, prostaglandins, platelet-activating factor,
histamine, tumor necrosis factor o, soluble TNF receptor 2, fibrin,
fibrinogen, fibrinolytic peptides, modified haemoglobin, ferritin,
- soluble intercellular adhesion molecule including soluble intercellular
adhesion molecule-1, 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,

"\a‘..-/‘:

vasopeptidase inhibitor of cardiac endogenous kinins, heparin,
metalloproteinase-9, metalloproteinase-1 including its tissue inhibitor,
angiotensin-converting enzyme, CD95/Apol/Fas, hepatocyte grow’ih
factor, soluble vascular cell adhesion molecule-1, plasma brain
natriuretic peptide, angiotensin II type receptor, endothelial constitutive
nitric oxide synthase, glycoprotein IIla genetic polymorphisms, factor
V1Ia, 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,




hi stam ne, tunor necrosis factor a, soluble TNF receptor 2, fibrin,
fibrinogen, fibrinolytic peptides, nodified haenogl obin, felird #AR, %% Iuble
i ntercel lular adhesi on nol ecul e i ncluding soluble intercellular esi on
nol ecul e-1, heat shock proteins, apoB, apoA, apoE, honocysteine or parts

t hereof, Streptococcus sp., Porphyronmonas gingivalis, Helicobacter pylor
and Chl anydi a pneunoni ae or i mrunol ogi cal relatives thereof, necrosis and
pl atel et nmarkers, |eptin, vasopeptidqﬁﬁelnhibitor of cardi ac endogenous
kinins, heparin, netall oproteinase-9, tall oproteinase-1 including its
ti.ssue inhibitor, angiotensin-converting enzyne, CDO5/Apol/Fas, hepatocyte
gromh factor, soluble vascular cell adhesion nolecule-1, plasma brain 06
MP -65 natriuretic pé/pltl&r@l@ atdeast onensile ﬁVe mﬂp@ermﬁeﬁﬂwed &nrgomiyeglohin,

constitutive nitric hase, ein a, genetic

pol ynor phi sis, fact ortog(ailcfeélﬁx? %P}?ﬁ%ltﬂ% Be& aﬁe'w glgga]te eS8 BRG | ar
proteins, Fas and Fascardlhcg&Bgomhllg@ﬂdﬁlctthﬁi’oﬁﬁfffobraﬂh ReirRgetRApdpIRE sintiher eof
or nucleic acid nol ecul es encodi ng sane or their fragnents or |igands or

bi nding partners, idgeiitiegaeteiie of a chronic condition. 2. The nethod of
Claim1l1l wherein the event associated with the vasculature is selected from
vascul ar di sease, cardi ovascul ar di sease, stroke, pul nonary, renal

vascul ar, cerebr ovasigidéative f enbaite colitiggner al i zed arterial or venous
condition or event, organ failure including |iver, kidney or heart

failure, tissue rejection such as organ transplant rejection, a thronbotic

event includi ng @;ep Yl fhshie 0&28 '% Rl ”ﬁme&q%' 120e1 gf‘@agc?m&%tané’f%%%é of

ARe circul atory stem stent ure or raurra caused b
pdce- maker or ot her pembtRdistal dev) Ge,xndwfﬁﬁraltﬁTﬂhéaiblséHtechf@bumrqf theent s
or conditions follow ng surgery, trauma or age-rel ated di sease and
endot hel i al damage. 3VasTHatupet8R8d Cl ai m 1 wherein the event associated with
t he vascul ature is a cardiovascular condition. 4. The nethod of Claim3
wherein the cardi ovascul ar condition is acute coronary

(1)  the presence or actual level or an elevation of at least 10 members

selected from myoglobin, myosin light chain, myosin heavy chain, total
creatine kinase, total creatine kinase-MB, lactate dehydrogenase,
aspartate aminotransferase, cardiac troponin I, cardiac troponin T, fatty
acid binding protein, (FABP), glycogen phosphorylase-BB isoenzyme,
o-atrial natriuretic peptide, brain natriuretic peptide, adrenomedullin,
low density lipoprotein, very low density lipoprotein, high density
lipoprotein and intermediate density lipoproteinC reactive protein,
serum amyloid A, P-selectin, prostaglandins, platelet-activating factor,
histamine, tumor necrosis factor o, soluble TNF receptof 2, fibrn,
fibrinogen, fibrinolytic peptides, modified haemoglobin, ferritin,
soluble intercellular adhesion molecule including soluble intercellular
adhesion molecule-1, 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 tissﬁe inhibitor,
angiotensin-converting enzyme, CD95/Apol/Fas, hepatocyte growth

factor, soluble vascular cell adhesion molecule-1, plasma brain




syndrome. 5. The nethod of Claim 1 wherein the binding partners of the

menbers of the biological sanple are i nmunoi nteractive nol g%ﬁﬂ gﬂl The
met hod of Claimb5 wherein the inmunointeractive nol ecul es a ’?’r‘f‘iﬁg i es.

7. The nethod of Claim6 wherein binding of menbers to binding partners is
detected by a | abel ed anti body specific to the nenber in the biol ogical
sanple. 0 6 MAP 2006 -66 8. The nethod according to Claim6 wherein the

‘bi nding of a binding nenber to a bingdkng partner is detected by a method
selected from (i) biotinylation of all plasma proteins, which are then
bound to an antibody mcroarray and then to a streptavidi n- AP/ HRP

conjugate; (ii) fluorescent |abeling.of al | asma .prat ei.ns:. 1 CLlded, s

f1uorescent!y-1 abel ed‘aﬁ'HF?tEdeﬁpélge’saﬁglﬂt?qsﬂl Jrlégpeafea?ﬁt of gﬁétﬂébﬁl tg %Ilf)éé%utgﬁd (iv)

concentrations .of pl ] ddm[? é<%h§ha‘§€,t g?,g&ﬂ}gféiﬂjﬁ'[gngeﬁgtﬂc%dljﬂﬂsl—pﬁfsmsi, firndai | i zed
thod o 1 Ni

antibodies. 9. The ne aiml~for co-deternining stratification
based on whether or Vit4, tarosibi, ectiothekn-éxgrediae myedibalpepretnins Fapandias

vascul ar related tissue injury, vasculature. insufficien ri.ntar or a
rel ated condition whdl&@Ph Lﬁ@%gi “@?‘?h@n§§§cﬂwﬁFﬂ%g+%'%%ogfggg%ga?ﬁiury,
vascul ature insuffi Cirﬁ&%&'ul@s!’ chHdd £ ah® stefiRirragdelty drhBgiraknatl Bindi
f(t)dt x Bwx Kwls = Ed x Kr wherein |Is is a vascular related tissue
injury, vascul ature ipusimbfsj ciiedicativerofjarpheamee conglityast. f(t)dt is the rate of
rel ease of a menber in a biological sanple, said nenber being present,
absent, elevated or otherwi se activated in a subject followng a

cardi ovascul ar capdikired Arce¥ent wheasi e dvent MBostasdubii the vasculature 1s
\) selected from vascular disease, cardiovascular disease, stroke, pulmonary, renal vascular,
cerebrovascular, thrombotic or generalized arterial or venous condition or event, organ

failure including liver, kidney or heart failure, tissue rejection such as organ transplant

rejection, a thrombotic event including deep vein thrombosis, an infection, damage to

vessels of the circulatory system, stent failure or trauma caused by a stent, pace—maker or

~ other prosthetic device, vascularization of a tumor, events or conditions following surgery,

trauma or age-telated disease and endothelial damage.

3. The method Claim 1 wherein the event associated with the vasculature 1s a

cardiovascular condition.

; } 4, The method of Claim 3 wherein the cardiovascular condition is acute coronary
syndrome.
5. The method of Claim 1 wherein the binding partners of the members of the

biological sample are immunointeractive molecules.

© 6, The method of Claim 5 wherein the Immunointeractive molecules are
antibodies,
7. The method of Claim 6 wherein binding of members to binding partners is

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




related tissue injury, vasculature insufficiency or infarct; Bw. is the body
wei ght of the subject; Kwis the proportion of the body wei thﬁ o 2086 ch
the nenber is released; 0 6 MAR 2006 -67 Ed is the rate of renoval of the
menber from evaluation; and Kr is the total anount of nenber rel eased

di vided by the amount of the menber released fromthe vascul ar or
infarcted tissue; said nethod conprising contacting a biological sanple
from said subject wherein said sanplgg conprises nmenbers present, absent,

el evated or otherw se activated in a subject follow ng a cardiovascul ar
condition or event or a condition or event otherw se associated wth a

cardi ovascul ar aberration with one .or re .bi,ndi.ng. part im0k torenber s
wher ei 8-t he bi nﬁh%@eﬁﬁﬂtaﬁ‘é?rgm&rt%@?ﬁbgiw epelly e, 1g§@§ﬁf§n§g%8 ('t and wher ein
the patfern. of _ interaction, behwesdsdib@aRoRer s and binding partners is
indiCat%@%ﬂg%Iﬁﬁg%hgpg%h% sabject is acute or chronic with respect to the
i nfarct wherein nenbers of the biological sanple are selected fromfive or
nore of myogl obi n, osin lLight ai.n 0osin _heavy chai tih@h tcChgatine
ki nase, total cfeati “QﬂﬂégbfwBﬁvﬂﬁﬁng rﬁﬁﬁ?ﬁﬁ@ﬁéﬁé@%fﬂg%partatg

am not r ansf er ase, Ca@giﬁﬁyhﬁ&ﬁgﬂhﬁaﬂdﬂﬁﬁ&@hQﬁqﬁﬁﬂﬂ@ﬂAﬂﬂﬁRPtaMUgmanid

bi ndi ng protein (FAl § gl ycogen phosphoryl ase-BB i soenzyne, a-atri al
natriuretic peptide, brain natriuretic peptide, adrenonedullin, |ow

density |ipoprotein, very |lo ensi |.i popr i.n, high density
| i popr ot ein andopnteﬂW@ﬁ%&PEﬂ%gﬂng§X“W5§%$B%%gﬁg C reactive protein, serum
anyloid A P-selectin, prostaglandins, platelet-activating factor,
hStam ne, tunor necrosis factor a, soluble TNF receptor 2, fibrin,
‘fi/bri nogen, fi bgiiinol iupresqrepyileheicd W@Pﬂieéépech%“e%&ldé%?rﬁ?t FROPPLAY.  sol ubl e
intercel lular adhesi on nol ecul e including soluble intercellular adhesion
mol ecul e- 1, heat shock proteins, apoB, apoA, apoE, honocysteine or arts
t hereof, Strept QRYC CUsnceRtratidiRr phYpasmA amagiengi dadmsnedtHelsingpbdibtens pdi or i
and Chl anydi a pneunoni ae_or i munol ogi cal relatives thereof, necrosis and’
platel et markers, | épmiobilized guieqsisSdase i nhi bitor of cardi ac endogenous
ki ni ns, heparin, netalloproteinase-9, netalloproteinase-| including its
ti ssue inhibitor, angiotensin-converting enzyne, CDO5/Apol/Fas, hepatocyte
growt h faactor, spieuhb@od s Qubiar | del to-detbasinory stoitdivatien based on whether or

not a subject has experienced a recent or prior vascular related tissue injury, vasculature
insufficiency or infarct or a related condition wherein the size of the vascular related tissue

injury, vasculature insufficiency or infarct is determined by the formula:-

) t
' j f(t)dt x Bw x Kw
Js=2
Ed x Kr
wherein Is is a vascular related tissue injury, vasculature insufficiency or 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
following a cardiovascular condition or event leading to the vascular
related tissue injury, vasculature insufficiency or infarct;

Bw is the body weight of the subject;

Kw is the proportion of the body weight into which the member is released,




pl asma brain natriuretic peptide, angiotensin Il type receptor, endothelial

constitutive nitric oxide synthase, glycoprotein |Illa genet} e
pol ynor phi sns, factor Vlila, thronbin, endothelin-1, cardiac@%y@ﬁﬁdﬁmﬁlar
proteins, Fas and Fas |ligand, l|igands thereof or binding partners thereof

or nucleic acid nol ecul es encoding sanme or their fragnments or |igands or

bi ndi ng partners; V 6 MAR 2005 -68 wherein: (i) the presence or actual

| evel or elevated |evels of at |east fi A menbers sel ected from nyogl obi n,
myosin |ight chain, nyosin heavy chain, ‘total creatine kinase, total
creatine kinase- IVB | actate dehydrogenase, aspartate am notransferase,
cardiac troponin I, cardiac troponin T, fatty acid binding protein (FABP),
gl ycogen phosphoryIEsf‘s’é-U@Tﬁlflffs‘élf»erﬁiliiy7"?11J of the mempbal frwatervama@w @ngept i de, brain

natriuretic pepti dg: adgenqIPAubliny: mUCARIOLLY dNROPLOLEL dnokSY ¥e L

density |ipoprotein, ensi | poprote ensi

| i poprotein, C react V endiiledr @¢18ased Siohliie aaydutdrbr Mfafdt&ediRad;i n,
pr ost agl andi ns, platelet-activating factor, histam ne, tunor necrosis
factor a, soluble TNF receptor 2, fibrin, fibrinogen, fibrinolytic

PP |02 s MRS Lo BARTRAL b bl e SRGAP ool LBl M8 o

prot ei ns sampleBconapisés nagsticrs phaaeme yisdeat, Rbervaledpar bihetwies adhivatdd reptsajesicus
sp., Porphyrononas _gingivalis, Helicobacter gl ori and Chl anydi a
pneunoni def mg.ﬂrﬁ?ﬂﬁ‘i@}’%ﬁ@v@am@m% PRSIt plot BYIdilioTbET BTNS OHISEVISE abseFiated

markers, J;gpi leoV@S%Qﬁ?patbleg S Wi Pllné Qf rgcgrecﬁlﬁginﬁf%ag'ﬁ% d@%?%ﬂiﬁ fefHbaS

parl n, et al | opr ot el nase- , net al rot el nase- Its tissue

hi bi t omher@n@ueotbmdmgrpaunmard mnIgolﬁhzgmue a m&h}ﬁpﬁﬂt /aEdlwheprHieQﬁytbm @ff owmt h
factor sol ubl.e F\gascul cel| adh %H’t nol ecul e-1,. pl.asna [

in _
nat ri ur et HETAGHPT PEfcen Ry HERRSH R0 %P?@Fébtsdpdméﬁfb? he’P?tgFr g subirttut i ve

1 acute or chronic with respect to the infarct wherein members of the biological sample are
selected from five or more of myoglobin, myosin light chain, myosin heavy chain, total
creatine kinase, total creatine kinase-MB, lactate dehydrogenase, aspartate
aminotransferase, cardiac troponin I, cardiac troponin T, fatty acid b,indilng protein
(FABP), glycogen phosphorylase-BB isoenzyme, «-atrial natriuretic peptide, brain
natriuretic peptide, adrenomedullin, low density lipoprotein, very low density lipoprotein,
high density lipoprotein and intermediate density lipoprotein, C reactive protein, serum
amylold A, P-selectin, prostaglandins, platelet-activating factor, histamine, tumor necrosis

factor o, soluble TNF receptor 2, fibrin, fibrinogen, fibrinolytic peptides, modified

E\t..,./ ‘I

haemoglobin, ferritin, soluble intercellular adhesion molecule including soluble
intercellular adhesion molecule-1, heat shock proteins, apoB, apoA, apoE, homocysteine or
parts thereof, Streptococcus sp., Porphyrbmonas gingivalis, Helicobacter pylori and
Chlamydia pneumonide 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,
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;




nitric oxide synthase, glycoprotein Illa genetic pol ynorphisns, factor
Vlla, thronmbin, endothelin-1, cardiac nyofibrillar proteins, _Fas and Fas -

| i gand, |.igands thereof or binding partners thereof or nucleﬁ%ﬁ §EZWM§

nol ecul es encodi ng sane or their fragnents or |igands or binding partners;
6 MAR 2006 -69 wherein at |east one of the five nenbers is selected from
myogl obin, total creatine kinase, total creatine kinase-MB, |actate
dehydr ogenase, cardiac troponin-I, cq%pjac troponin-T, brain natriuretic
peptide and C reactive protein; is indicative of an acute condition; (ii)
t he absence of or no change in the |level of a conbination of the nenbers
listed in (i) is indicative of the absence of an event of the vascul ature;
and (iii) the presence or actual |evel or an elevation of at |east 10
menbers _sel.ected from nyogl obin, mnmyosin |light chain, nyosin heavy chain,

t ot al GV%éfPhe ki nase, total creatine kinase-MB, |actate dehydrogenase
aspartate am notransferase, cardiac troponin |, cardiac troponin T, fatty
aci d binding protein (FABP), glycogen phosphorylase BB. i soen atri al
natriuretic peptiide, Bearescrre e wied levepepeleyaied datetnohtdats f((e m‘F’B@‘?

density |i poprotein, se?é’ prgyaqﬁ;})'sé(léb\f?: NRslololgys) ﬁ.‘tlc@lag ; sﬁi.ef%\/§¥ha1n total

| i poprotein and i nt er’Yedi At prot active protein,

serum anyl oid A, P-sedregitrien klrwse,sttagl a:l’nehtm% kplaag-BA Rt -1auauevdeh1ycgogea1@sa;r
hi stam ne, tunor necrosis factor a, soluble TNF receptor fibri

fibrinogen, fibrinol y‘t‘ﬁpéﬂﬁ@ﬁmlﬁf&am%ﬁ“i*’é 26, SOROYP dbFHd 'aFéquoPiDn? faffs) unl e
i nt |1 ul dh I
/I ntercel | ul ar adhesi 0{(1: prot rdtélﬁ (Egg}gogl%b%} Epﬁdghgé@palsg HREsoeRARRST ON

Al ecul e-1, heat shoc apo onbcysteine or parts
it Her eof , Strept ococcug-asfal, ndﬂ@ﬁrﬁﬁyrpaﬁﬁmgjralgl mgiivetic syeptidd,i abbmonetullpyl or i

and Chl anydl a pneunoni ae or ] . , . . . )
low density lipoprotein, very low density lipoprotein, high density
lipoprotein and intermediate density lipoprotein, C reactive protein,
serum amyloid A, P-selectin, prostaglandins,Vplatelet-activating factor,
histamine, tumor necrosis factor o, soluble TNF receptor 2, fibrin,
fibrinogen, fibrinolytic peptides, modified haemoglobin, ferritin,
soluBle intercellular adhesion molecule including soluble intercellular
adhesion molecule-1, heat shock proteins, apoB, apoA, apok,
homocysteine or parts thereof, Streptococcus sp., Porphyromonas

gingivalis, Helicobacter pylori and Chlamydia pneumoniae or

immunological relatives thereof, necrosis and platelet markers, leptin,

o,
R —

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, plasma brain
natriuretic peptide, angiotensin 11 type receptor, endothelial constitutive
nitric oxide synthase, glycoprotein IIJa genetic polymorphisms, factor
VIIa; 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;




i mrunol ogi cal rel atives thereof, necrosis and platel et markers, |eptin,
vasopepti dase i nhi bitor of cardi ac endogenous ki nins, hepari@ﬁ gﬁéﬁ

nmet al | opr ot ei nase-9, netal |l oproteinase-1 including its tissue 1nhi izﬁgﬁ
angi ot ensi n-converting enzynme, CD95/ Apol/Fas, hepatocyte growh factor,
sol ubl e vascul ar cell adhesion nolecule-1, plasma brain 1 66 -70 1R 2DQa

natriuretic peptide, angiotensin |l type receptor, endothelial constitutive
nitric oxide synthase, glycoprotein Mggenetic pol ynorphisns, factor Vila,
t hronbi n, endothelin-1, cardiac nyofibrillar proteins, Fas and Fas |igand,

| i gands thereof or binding partners thereof or nucleic acid nolecules

encodi ng sane or their fragnments or Ligapds or bindin artners 1.s, -
i ndi cative of a chronvkereisriileasbane of Meriye Merse t?fse%céﬁ%nfrwg?%l? At he

bi ndi ng partners of t ifdke I Ri0hO @iz MRIRLRteAl éhydrogenase,
i mmunoi nteractive mlt(g%&[sgéégﬁ%%ﬁ%%etgﬁétchgd of Claim10 wher eiyn tghe

i munoi nt eracti ve nol @edibesropsindntirbiadi tespont2T, e newrivodicareptiaiand & or 10
or 11 wherein binding of nmenbers to binding partners is detected by a

| abel ed antibody to tHaHEMRFE n t he biol ogi cal sanple. 13. The method of
Claim 12 wherein the binding of a binding nenber to a binding partner is
detected by a nethod selected from (i) biotinylation of all plasnma
proteins, which are tihémdibnivecftoaane cambiipndy m croarray and then to a
streptavi di n- AP/ HRP conjugate; (ii) fluorescent |abeling of all plasma
proteins; (iii) fluorescently-labeled antibodies specific for a different

epi tope; and (i Vi)CongeniyseideOBs oPfnoPLigsiFe iBiHeeleveldel @r bombiatici g the
Ai\l utions of innobilized antibodies. 14.” An array of binding partners for
i"\[I;;n‘l)er s in a biol ogi cakembarspliged mofh as sndyjasive of the absence of an event of the

vasculature; and

_ (ili)  the presence or actual level or an elevation of at least 10 members
selected from myoglobin, myosin light chain, myosin heavy chain, total
creatine kinase, total creatine kinase-MB, lactate dehydrogenase,
aspartate aminotransferase, cardiac troponin I, cardiac troponin T, fatty
acid binding protein (FABP), glycogen phosphorylase'—BB 1S0€nzyme,
a-atrial natriuretic peptide, brain natriuretic peptide, adrenomedullin,
low density lipoprotein, very low density lipoprotein, high density
lipoprotein and intermediate density lipoprotein, C reactive protein,
serum amyloid A, P-selectin, prostaglandins, platelet-activating factor,
histamine, tumor necrosis factor a, soluble TNF receptor 2, fibrin,
fibrinogen, fibrinolytic peptides, modified haemoglobin, ferritin,
soluble intercellular adhesion molecule including soluble intercellular
adhesion molecule-1, heat shock proteins, apoB, apoA, apoE,
homocysfeine or parts thereof, Streptococcus sp., Porphyromonas
gingivalis, Helicobacter pylori and Chlamydia pneumoniae ©OT
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, plasma brain




sai d nmenbers being present, absent, elevated or otherw se activated in a -
subject following V {AIR 2006 -71 vasculature related tisslig Bv},&;ﬁt%gg@
vascul ature insufficiency or infarct of a size determned by the formula:
Jo f(t)dt x Bw x Kw Ed x Kr wherein Is is a vasculature related tissue
injury, vasculature insufficiency or infarct size; f(t)dt is the rate of
rel ease of a nenber in a biological sanple, said nenber being present,
absent, elevated or otherwi se activategyin a subject followi ng a
cardi ovascul ar condition or event leading to the vasculature related
. tissue injury, vasculature insufficiency or infarct; Bwis the body weight
of the subject; Kwis the proportion, of the body weight intg which Lhe
menber is rel eased; TEHIWENE peptidgt ptenBrbhiYPe HeePe er?\@ﬁ%‘@ﬁa]fcr%ﬁq utive
eval uation; and Kr is_ .the i u el -H; t he
amount of the rrenbefmb‘g"l %%gé%t?%% gh@g réft)scul g% egétﬁgﬁggggkwlggﬂe@?tgj ury,
vascul ature insuffi ci€Hlgyhambinfadothetntli sadiic myditeillar phecibs, ftk agd pas t ner s
are defined by (x,y) coordi nates sucC3 that the arra %onprises 0 bi ndi ng
partners at coor di nat'#anfy lgands  thereqfzgr binding ??F?‘?}%/)t s17aT e PRSIHC £ 354
pattern of - interactigoiBekieaRodifi SRRPF e drabiRnRl BIAGRALE MoRding S
indicative of said infarct or otherw se provideS data I nput for assessnent
of the size of the inpamets ivheliaiive v€abbrosicofonditiva. bi ol ogi cal sanple are
selected fromfive or nore of myoglobin, nyosin |ight chain, nyosin heavy
chain, total creatine kinase, total creatine kinase-M, |actate
dehydr oggpase, Co i nAt inAfldhRnetd OPAHR Methbegaffthac
Axoponin T, fatt?ﬁégg{ett bi%ﬁ@ﬁgﬂ %?@?iﬁ%ﬁgggﬁgd%ﬁcf)gen phosphoryl ase- BB
\i_goenzyneplogiaal siraple aat immwetinterapgpt indkeculesai n - natriuretic pepti de,
adrenonedul I in, low density |ipoprotein, very |ow density |ipoprotein,
hi gh density |ipoprotein and internediate density |lipoprotein, C reactive
protein, }]Eer um 2Ry | aLdod ofPI8hEC RheRIRShAUInARBhAAtcrRkiat ehelecalet i afat i ng
factor, histam ne, tunor necrosis

antibodies.

12. The method of Claim 9 or 10 or 11 wherein binding of members to binding

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

13. The method of Claim 12 wherein the binding of a binding member to a binding

partner is detected by a method selected from:-

.\\x..-./'

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

antibody microarray and thento a streptavidin-AP/HRP conjugate;
(1)  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

immobilized antibodies.

14. An array of binding partners for members in a biological sample from a subject

said members being present, absent, elevated or otherwise activated in a subject following




0 6 MAR 2006 -72 factor a, soluble TNF receptor 2, fibrin, fibrinogen
fibrinolytic peptides, nodified haenoglobin, ferritin, sol gk 42 %%
i ntercel lular adhesi on nol ecul e i ncludi ng sol ubl e i ntercel I ul ar esi on
nol ecul e-1, heat shock proteins, apoB, apoA, apoE, honocysteine or parts
t hereof, Streptococcus sp., Porphyrononas gingivalis, Helicobacter pylor
and Chl anydi a pneunoni ae or i mrunol ogi cal relatives thereof, necrosis and
pl atel et markers, |leptin, vasopeptidase inhibitor of cardi ac endogenous
Ki ni ns, heparin, netalloproteinase-9, netalloproteinase-1 including its

ti ssue inhibitor, angiotensin- converti ng enzyme, CD95/ Apol / Fas, hepatocyte

growth fact ubl e vascul ar a dhesion ol ec iIn
nat ri ur &¢I aﬁ'érﬁtrF{i'éed B54F GUER: |V?'|S°fl atq ?fg%gn Yot m‘fﬂr§t %%aélsggﬁi%%grﬁg{ ?t utive
nitric g%hgﬁn§mﬂ;hase gl ycoprotein Nh genetic ponnDrphlsns, factor Vila,
thronbln endot helin-1, cardiac nyofibrillar proteins, Fas and Fas |igand,
| i gands thereof or blndlng partners thereof or nucleic acid nol ecul es
encodi ng same or their fragnents or ligands or binding partners. 15. The
array of C aim 14 wherein ﬁﬁ@)dburﬂ}lmmg(xpartners of the menbers in the

bi ol ogi cal sanple are i nol ecul es. 16. The array of Caim
15 wherein the i munoi nteractiN®x ¥l ecul es are antibodies. 17. The array
of any one of Clains 13 or 14 or 15 wherein the second set of nenbers are
i mobi lized to a solid support. 18. A conputer program product for

assessing a subject .on the basis of: giﬁghaVIn F erle ed a gr gevent
of the ﬁllFlatureIS(‘%él]’tal%‘)‘L atire; ryplajed Hss 't‘rye%f)%fl Eéﬁsu %F’il%(r re]\'} t of
~Re vascul at ure; gyor (iii1) having experienced a prior event of the
\vdscul ature resultlng inalevel of disability selected fromdass Ito

Cl ass |V (chroni c)f{t)dl i§tHeARe2006casedlwheeraber: in @ tielogicabsampirle. sl wempect s

with coronary artery %e?negaggesén%%sene elevatec{ or otherwise activated in a subject

following a cardiovascular condition or event leading to the
vasculature related tissue injury, vasculature insufficiency or infarct;
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
Kr is the total amount of member released divided by the amount of the
member released from the vasculature related tissue injury,

vasculature insufficiency or infarcted tissue;

—

wherein the binding partners are defined by (x,y) coordinates such that the array comprises
n binding partners at coordinates (X,y), (X2, y2) ... (Xn,¥n) and wherein the patten of
interaction between the members and the binding partners is indicative of said infarct or
otherwise provides data input for assessment of the size of the infarct wherein members of
the biological sample are selected from five or more of myoglobin, myosin light chain,
myosin heavy chain, tot.al creatine kinase, total creatine kinase-MB, lactate dehydrogenase,
aspartate aminotransferase, cardiac troponin I, cardiac troponin T, fatty acid binding
protein (FABP), glycogen phosphorylase-BB isoenzyme, a-atrial natriuretic peptide, brain
natriuretic peptide, adrenomedullin, low density lipoprotein, very low density lipoprotein,
high density lipoprotein and intermediate density lipoprotein, C reactive protein, serum

amyloid A, P-selectin, prostaglandins, platelet-activating factor, histamine, tumor necrosis




di sorders where ordinary physical activity does not cause fatigue,

pal pitations, shortness of breath or anginal (heart) pain; glégm |
conprises subjects as in Class |- but where subjects are conf#r %2%5
rest but where there is slight Iimtation resulting fromexercise; C ass

1l conmprises subjects as in Class Il but where there is now a marked
limtation to physical activity; and Cass |V conprises subjects as in
Class IIl but where any physical activity causes angina and disconfort;

said product conprising: (1) code that #eceives an input value for one or
nore of features wherein said features are selected from (a) absence or
-presence or actual level or change in level of nyoglobin; (b) absence or

pr esence fagtoRet, usdlubleVENFOFecepRRdE  fibrit, € HiBHn®fenMitHNRIytd gBptidebainbdifi&d
absence or presence or actual |evel or chanﬁgign | evel” of nyosin heavy
chain; (dpcrapglehte derrivneseqivlleorintgtrelinler | edtedsionr whimngle iinclidingl sofublot al

creati ne ki . sence or, presence or.actu | evel change.in | evel
of ot at el Ry ATl RRSEOERNC. RARRR G0l S rin R anfiomsl. pPERERG Do
actual | euak wereehasgepriobodcay elp.,0Pok st Sas dghyz%pgm@ﬁ@o'baé&) AhseNg or
presence or actual |evel or _change in |evel of aspartate am notransferase;
(h) absekddanydippegenesaeor damyaplogwabrelatives Henepd, Rosrosty and platademaarkers,

t roponin n r. o . i (] ence.or presence of actual |evel
or Changéépltfnh’ ?%@gﬁgﬂéfa%? glﬁlﬁgﬁgjcdl}' Cf-grdizgc! gnd%ggnousef(mms, eparin, metglloprotelnase-b,
metalloproteinase-1 including its tissue inhibitor, angiotensin-converting enzyme,
CD95/Apol/Fas, hepatocyte growth factor, soluble vascular cell adhesion molecule-1,
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.

15. The array of Claim 14 wherein the binding partners of the members in the

biological sample are immunointeractive molecules.

16. The array of Claim 15 wherein the immunointeractive molecules are
£ antibodies.
17. The array of any one of Claims 13 or 14 or 15 wherein the second set of

members are immobilized to a solid support.

18. A computer program product for assessing a subject on the basis of:
(1) having experienced a prior event of the vasculature (acute);
(11) having not experienced a prior event of the vasculature; and/or

(iii)  having experienced a prior event of the vasculature resulting in a level

of disability selected from Class I to Class IV (chronic);




bi nding protein (FABP); (j) absence or presence or actual |evel or change
in level of glycogen phosphorylase-BB isoenzyne; (k) abse presence
or actual |evel or change in level of a-atrial natriuretlgf%é%éﬁ ﬂﬁ(l)
absence or presence or actual |evel or change in level of brain
natriuretic peptide; (m absence or presence or actual |evel or change in

| evel of adrenonedullin; (n) absence or presence or actual |evel or change
in level of low density |ipoprotein, very |low density |ipoprotein, high
density |ipoprotein and internediate“Jgﬁsity | i poprotein; (o) absence or
presence or actual |evel or change in level of C reactive protein; (p)
absence or presence or actual level or change in level of serum anyloid A
(q) absence or presence or actual |level or change in |evel of P- selectin;
(r) absegﬁ%ior_presence or actual |evel or change in |evel of

pr ost agl rHE- (s) absence or presence or actual |evel or change in | evel
of platelet- activating factor; (t) absence or presence or actual |evel or
change in level of histanmine; 0 6 MAR 2006 -75 (u) absence or presence or
actual level or éﬁaﬁgbCDmmﬁ@mEMﬂoﬁﬁiuwﬂrcowmenbaﬁsyfdbtmm ﬁhﬁbypnébshnce or
presence & sorgecrg W erel of ﬁlaryolghy%{gzgpgc%vhg dlogsy Eclxt causesfo Lgue palp-lljtla\llgorgse sh r%n%gs of*

breath or anginal (heart} pain;

Class Il comprises subjects as in Class [ but where subjects are comfortable at

\\) rest but where there is slight limitation resulting from exercise;

Class I comprises subjects as in Class II but where there is now a marked

limitation to physical activity; and

Class IV comprises subjects as in Class IIT but where any physical activity causes

angina and discomfort;
said product comprising:-

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

said features are selected from:-

(a) - absence or presence or actual level or change in level of
myoglobin;

{b) absence or presence or actual level or change in level of myosin
light chain;

(c) absence or presence or actual level or change in level of myosin
heavy chain;

(d) absence or presence or actual level or change in level of total
creatine kinase;

(e) absence or presence or actual level or change in level of total

creatine kinase-MB;




(w) absence or presence or actual |level or change in level of fibrin; (x)

absence or presence or actual |evel or change in | evel of §$%ﬁ§9% ;o (y)
absence or presence or actual |evel or change in |evel of ik iC

peptides; (z) absence or presence or actual |evel or change in |evel of
nodi fi ed haenogl obin; (aa) absence or presence or actual |evel or change
in level of ferritin; (bb) absence or presence or actual |evel or change
in level of soluble intercellular adhesjon nolecule including soluble
intercellular adhesion nolecule-lI; (cc) absence or presence or actual

| evel or change in level of heat shock proteins; (dd) absence or presence

or actual level or change.in | evel of apoB, 0A, apoE; (e bsen or
presence or act ual Ié@kl %%e%ﬁdﬁd@f$WﬁF8@&FNGEEW€BWb@%@£8§%§5@?°§§F§§e
thereof; (ff) absence or mgagpegaser actual level or change in level of
Streptococcus sp., Porphyrononas gingivalis, Helicobacter pylori or

Chl anydi a pneunoni ae @ i ahsemns| wgireshcy ef atial devel heclsoge if trykl elbsspritaie or

presence or actual |evel or,. cgan e in level of necrosis and platelet
mar kers; (hh) absence or PPESEALE®8t%actual |evel or change in |evel of

leptin; (ii) absence @ PIRSERCH escdet URhctuBVRYeIOSr GhARSS: idvel sveldiat
vasopepti dase i nhi bitor of cardi ac endogenous kinins; (Jj) absence or

presence or actual |evel wepahahegel ¢andieetreporsh Theparin; (kk) absence or

Pnrete Zlerggr 8{ e?ﬁ;ggl_ gl; ee{)el E?brser(lzc%aor} ?esiezrllce! grvaecltua?ﬁev%l g‘r c%ﬁgez 9110166\161706} fatty acid

binding protein (FABP); '

\f ) (j)  absence or presence or actual level or change in level of glycogen
phosphorylase-BB isoenzyme; |

(k) abserice or presence or actual level or change in level of a-atrial
natriuretic peptide;

() absence or presence or actual level or change in level of brain
natriuretic peptide;

(m)} absence or presence or actual level or change in level of
adrenomedullin;

(n) absence or presence or actual level or change in level of low
density lipoprotein, very low density lipoprotein, high density
lipoprotein and intermediate density lipoprotein;

(0) absence or presence or actual level or change in level of C
reactive protein,

(p) absence or presence or actual level or change in level of serum
amyloid A;

(q) absence or presence or actual level or change in level of P-
selectin;

(r) absence or presence or actual level or change in level of
prostaglandins;

(s) absence or presence or actual level or change in level of platelet-
activating factor;

(t) absence or presence or actuwal level or change in level of

histamine;




(11) absence or presence or actual |evel or change in |evel of

nmetal | oproteinase-1 including its tissue inhibitor; (mm) af§cMéR 26
presence or actual level or change in | evel of angiotensin-converting
enzynme; (nn) absence or presence or change in level or an alteration in
absol ute anmount of CD95/ Apo 1 /Fas; (oo0) absence or presence or change in
| evel or an alteration in absolute anount of hepatocyte growh factor;
(pp) absence or presence or change in75evel or an alteration in absolute
anount of sol uble vascul ar cell adhesion nolecule-1; (qg) absence or
presence or change in level of or an alteration in absolute anount plasma
brain natriuretic pept. de; érr absence o k M ' i | or
an alteration in absglll)ut abseB Bh P B Sy %:thgarllg?\ﬁel %F C%% %Q%Z%Itgréuﬁ%bgs)

absence or presence or chang§siddtdremel or an alteration in absolute anount
of endothelial constitutive nitric oxide synthase; (tt) absence_or presence

or change in |evel of(vior absenad bepeséren darrrciuabiykleeckangant lgyeh ebppiBblsi n Ma
geneti c pol ynor phi sns; (jﬁ? absean_ or presence or change in level or an
alteration in absolute UTFESRIPT fact or VIl a; (vv) absence or presence or

change in level or angl tgEati BplefendBsPhdthA lev@INOHEHangE int ferveinddl fitirin{ W)
absence or presence or change in level or an alteration in absolute anount

of endothelin-1; (xxXxpbsibsemee oor pressmascer crctethaleyel ioF Fapge B lagl of

alteration in absolute ﬁgpunt of cardiac nyofibrillar proteins; (yy)
absence or presence or cHXAG887h | evel or an alteration in absolute ampunt

of Fas and Fas |igandy) andsdied) odpegese o tesensel ar chaggein nelckvel or
Aan alteration in absof{ut e amount of ligands thereof or binding partners
it Hereof or nucl eic fibrinolytic peptides;

(z) absence or presence or actual level or change in level of modified
haemoglobin;

(aa) absence or presence or actual level or change in level of fernitin;

(bb) absence or presence or actual level or change in level of soluble
intercellular adhesion molecule including soluble intercellular
adhesion molecule-1;

{cc) absence or presence or actual level or change in level of heat
shock proteins;

(dd) absence or presence or actual level or change in level of apoB,

apoA, apoE;

‘\._/E

(ee) absence or presence or actual level or change in level of
homocysteine or parts thereof;

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

(gg) absence or presence or actual level or change in level of necrosis
and platelet markers;

(hh) absence or presence or actual level or change in level of leptin,

(ii) absence or presence or actual level or change in level of
vasopeptidase inhibitor of cardiac endogenous kinins;

(jj) absence or presence or actual level or change in level of heparin;

(kk) absence or presence or actual level or change in level of




0 6 MAR 2006 -77 acid nol ecul es encoding sane or their fragnments or |igands

or binding partners; and (2) a conputer readable nediumthgt he
code; (3) wherein the codes determ ne a pattern of presence@o§ m%m of

these codes is elevated as follows: (1) the presence or actual |evel or
el evated | evels of at |east five nenbers selected from nmyogl obin, nmyosin
| i ght chain, nyosin heavy chain, total creatine kinase, total creatine
kinase-MB, lactate dehydrogenase, aspaptate am notransferase, cardiac
troponin |, cardiac troponin T, fatty acid binding protein (FABP),

gl ycogen phosphoryl ase-BB i soenzynme, a-atrial natriuretic peptide, brain
natriuretic peptide, adrenonedullin, |ow density |lipoprotein, very |ow
density |ipoprotein, highmealppretginpsenBprotein and i nternmedi ate density

lipoprotein, C react 'Q()gt BEQMEL Ny SRIHRATY ! QL AevE %‘F'fhﬁa%?’m level of

prost agl andi ns, pl at -actrvating tactor, histanine, necr osi s

factor a, soluble TNF reeepilwpraeinhddd! ineludingitd Mge thhilfitdey | nol ytic
peptides, nodified haempgl obin, ferritin, soluble intercellular adhesjion
mol ecul e i ncl udi ng soluBPEbssERrPePrasraae gumsiadnlenel ok uthange Inh&ye! Hock

proteins, apoB, apoA, apok,.,.: Y, I ts thereof, Streptococcus
sp., Porphyrononas gingi vg-flglsg%g%eﬁ%%g%rgggt%% pyl ori’ and Chl anydi a

pneunoni ae or i Mmunolmoi @biencebapicva@se bheliagt in hwel asdmsalendionl iatabhatte
mar kers, leptin, vasopeptidase |nhibitor of cardi ac endogenous Kkinins,
heparin, metall oprotei nas@™PunhelEPPypreidefiase-1 including its tissue

| nhi bi tor, angiOtenSi@iﬁoggﬁ%kéngﬁgéﬁg%rchéﬁﬁ§ﬂﬁﬁgi6f£§ﬂ&%ﬁﬁ%ﬁﬂ%¥&ﬁu§JOMEh

;Fﬁtct or, soluble vascula
L amount of hepatocyte growth factor;,

(pp) absence or presence or change in level or an alteration in absolute
amount of soluble vascular cell adhesion molecule-1;

(qq) absence or presence or change in level of or an alteration in
absolute amount plasma brain natriuretic peptide;

(rr) absence or presence or change in level or an alteration in absolute
amount of angiotensin II type receptor;

(ss) absence or presence or change in level or an alteration in absolute
amount of endothelial constitutive nitric oxide synthase;

(tt) absence or presence or change in level of or an alteration in
absolute amount glycoprotein Iila genetic polymorphisms;

(uu) absence or presence or change in level or an alteration in absolute
amount of factor VIia;

{vv) absence or presence or change in level or an alteration in absolute
amount of thrombin;

(ww) absence or presence or change in level or an alteration in absolute
amount of endothelin-1;

{xx) absence or presence or change in level or an alteration 1n absolute
amount of cardiac myofibrillar proteins;

(vy) absence or presence or change in level or an alteration in absolute
amount of Fas and Fas ligand; and

(zz)‘ absence or presence or change in level or an alteration in absolute

amount of ligands thereof or binding partners thereof or nucleic



adhesi on nol ecul e-1, plasnﬁ'brain natriuretic peptide, 0 6 4R 2006 - 78

angiotensin Il type receptor, endothelial constitutive nitric oxide
synt hase, glycoprotein Illa genetic pol ynorphisns, factor vﬁ)aqﬁﬁgqmggbin
endot helin-1, cardiac nyofibrillar proteins, Fas and Fas |igand, |1 gands

t hereof or binding partners thereof or nucleic acid nolecules encoding
sane or their fragnents or ligands or binding partners; wherein at |east
one of the five nmenbers is selected frem nyoglobin, total creatine kinase,
total creatine kinase-MB, |actate dehydrogenase, cardiac troponin-I,
cardiac troponin-T, brain natriuretic peptide and C reactive protein; is
i ndi cative of an acute conditiaqn; .(2) the absence .of or no change in the
‘level of the conbination &d %@%@éssgqciog‘t“@osai“?? f’nl}he’llrslgrfl%iﬂgatolr\r}%aggs fhe
absence of an event of thgJvasapthakw and (3) the presence or actual

| evel or an elevation in at |éast 10 nenbers selected fromtwo or nore of
nyogl obi n, nyosin light chain, nyosin heavy chain, total creatine kinase,
total creatine inase- MB, |actate dehydr ase,, aspartate
aninotransferase&b ca?8@38“??Hﬁgﬂﬁﬁnpax@b&%f§8“?Pﬁﬁ%ﬁ?h T, fatty acid

bi nding protein (FABP), glycogen phosphoryl ase-BB i soenzyne, a-atri al
natriuretic peptide, brain natriuretic peptide, adrenonedullin, |ow
density |ipoprot&)n, waesil tw addesiletyrming amatiem of presayise of @hsiney of these

| i poprotein and interngg%at densi t 1Ii_oprotein, C reactive protein,
serum anyl oid A, P-sef¥ ﬁ%?eﬁﬁﬁg?ﬁ%lgﬁ ins, platelet-activating factor,
hi stam ne, tunor necrosis factor a, soluble TNF receptor 2, fibrin,
(%5brinogen, fibrinolytic peptides,
. H the presence or actual level or elevated levels of at least five

members selected from myoglobin, myosin light chain, myosin
heavy 6hain, total creatine kinase, total creatine kinase-MB,
lactate dehydrogenase, aspartate aminotransferase, cardiac
troponin I, cardiac troponin T, fatty acid binding protein
(FABP), glycogen phosphorylase-BB isoenzyme, «-atnal
natriuretic peptide, braﬁn natriuretic peptide, adrenomedullin,
low density lipoprotein, very low density lipoprotein, high
density lipoprotein and intermediate density lipoprotein, C
reactive protein, serum amyloid A, P-selectin, prostaglandins,

- : platelet-activating factor, histamine, tumor necrosis factor o,

N

soluble TNF receptor 2, fibrin, fibrinogen, fibrinolytic peptides,
modified haemoglobin, ferritin, soluble intercellular adhesion
molecule including soluble intercellular adhesion molecule-1,
heat shock proteins, apoB, apoA, apoE, homocysteine or parts
thereof, Streptococcus sp., Porphyromonas  gingivalis,
Helicobacter  pylori and  Chlamydia  pneumoniae O
immunological relatives thereof, necrosis and platelet markers,
leptin, vasopeptidase inhibitor of cardiac endogenous Kkinins,
heparin, metalloproteinase-9, metalloproteinase-1 including its
tissue inhibitor, Vangiotensin-converting Enzyme,
CD95/Apo1/Fas, hepatocyte growth factor, soluble vascular cell

adhesion molecule-1, plasma brain natriuretic peptide,




nodi fi ed haenogl obin, ferritin, soluble intercellular adhesion 0 6 MAR 2006
-79 nol ecul e including soluble intercellular adhesion nnleq%ﬁeﬁéﬁ E@gat
shock proteins, apoB, apoA, apoE, honocysteine or parts thereo 2
Streptococcus sp., Porphyrononas gingivalis, Helicobacter pylori and

Chl anydi a pneunoni ae or inmmunol ogi cal relatives thereof, necrosis and
platel et markers, |eptin, vasopeptidase inhibitor of cardiac endogenous
kinins, heparin, netall oproteinase-9, tall oproteinase-1 including its

ti ssue inhibitor, angiotensin-converriﬁgPenzyne, CD95/ Apol / Fas, hepat ocyte
growm h factor, soluble vascular cell adhesion nolecule-1, plasma brain
natriuretic peptide, angiotensin |l type receptor, endothelial _
constitutive nitric oxide angiotersasH tymd secepon kedathtlidl gogenet vecnitric oxide

pol ynor phi snms, factor Vlila,  thronbin, endathelin-1, cardi.ac ofibrillar
proteins, Fas and Fas |i gaAthass: BH4QRPEIA ﬁécﬂﬁ“‘ﬁﬂc ‘i’lﬁmoﬁlg“ﬂﬁ?’{?ﬁ%t%?; t eof
or nucleic acid nol ecul eseRaaAi BHXIR- OF cakdigt 'm{dAMIBNpSoteins) Faaass or

bi nding partners is indicative of a chronic condition. 19. A nmethod of

treating a subject with a Keadigahdtligaedy dieeroédr bindmgeparmetsrthereof/ersauglcat ur e
insufficiency or infarct or 4’ el tefi condi.ti on V\,hergi.n t he ngze Iﬁ)f Eh%r
vascul ature related tissu®q Ao es\FRSRUPASENE O AOTH fRASTSRE OOt & ct i s
determ ned by the formul a:pifaiaghbthds; X Bw x Kw Is = Ed x Kr wherein Is is
a vascul ature related injury, vasculature insufficiency or infarct size
f(t)dt is the rate of release of a nenber in a biological sanple, said
menber bei ng present, absen

el evated or otherw se activated.i ] ect

Aql I owi ng a car di ovascul arwhgﬁlﬂ'i £ _i‘?fs'btgn%v%tlnpl_el ﬁfgailﬁamgagrst lr1seseh\3/c§escgu Aure
‘related injury, vascul aturgybfssinf i 16ia€ne¥atiic 'k[ifa@é,cidta] creatine kinase-MB,
| lactate dehydrogenase, cardiac troponin-I, cardiac troponin-T,

brain natriuretic peptide and C reactive protein;
is indicative of an acute condition;

(2) the absence of or no change in the level of the combination of
members listed in (1) is indicative of the absence of an event of

the vasculature; and

o (3)  the presence or actual level or an elevation in at least 10
| ) members selected from two or more of myoglobin, myosin light
chain, myosin heavy chain, total creatine kinase, total creatine
kinase-MB, lactate dehydrogenase, aspartate aminotransferase,
cardiac troponin I, cardiac troponin T, fatty acid binding protein
(FABP), glycogen phosphorylase-BB isoenzyme, o-atrial
natriuretic peptide, brain natriuretic peptide, adrenomedullin,
low density lipoprotein, very low density lipoprotein, high
density lipoprotein and intermediate density lipoprotein, C
reactive protein, serum amyloid A, P-selectin, prostaglandins,
platelet-activating factor, histamine, tumor necrosis factor o,
soluble TNF receptor 2, fibrin, fibrinogen, fibrinolytic peptides,

modified haemoglobin, ferritin, soluble intercellular adhesion




Bw is the body weight of the subject; 0 6 MAR 2006 -80 Kw is the proportion
of the body weight into which the menber is released; Ed i@ 6t NARr200§ of
renoval of the nmenber from eval uation; and Kr is the total” amount of nember
rel eased divided by the anbunt of the nenber released fromthe vascul ature
related injury, vasculature insufficiency or infarcted tissue; said nethod
conprising contacting a biological sanple froma subject to be tested
wherein said biological sanple conprisgs one or nore nmenbers which are
present, absent, elevated or otherw se activated in a subject follow ng
said condition or event or a condition or event otherw se associated with
a aberration wherein said ﬁbers are selected . fro nor e of

myogl obi n, nyosin light chdl'? Uiy dRgIRding ¢ b haptprce 1‘&)1?%“38{6?555{ Mipdekihse,
total creatine kinase-M, f.aclipig p‘fi@@ﬁﬁg; 13364, @'lg@?rlli(ﬂﬁ steme or pajts

am notransferase, cardiac troponin-l FacTtroponi’n T, Patt y ac

bi ndi ng protein (FABP), gl yhtngdn pﬁ‘ra@mbumyduasepBB PD@I&@WYBS agadghiadk,
natriuretic peptide, brain é‘?éetl C dt i de, rﬁ;lhlenorredul lin, |ow

density lipoprotein, very | ‘frtyply pr‘t‘ﬂdel W&ﬁadeﬁg?ﬁ”ﬁom?epop‘?rot ein
and intermediate density |1£nB99169§g?da'[‘relQnFe%acﬁéﬂe¥1e nEEr%Efé"a'ﬁd ;ﬂ?tre}é'f“n?a‘ﬂ(é ol drA

P-sel ectin, prostaglandins, platéelet-activating factor, hi'stam ne,
necrosis factor a, .soluble lamm r\@@fmﬂpbdasz inhftitor iaf, cafrdllaclmndggenous kmms

fibrinolytic peptides, nodified hae opbin, ferrit
intercel | ul ar adhesi on nol SERFL™ ﬂ%@ﬁ%?rﬂfﬁlr?ﬁ? blng’ta}lt??@l@&fisleui ancludipgdison

mol ecul e-1, heat shock praigids, aRABitor@POA, aRRARSINESMEYR LI Ne QhyRArtS.
ARereof, Streptococcus sp. Por phyr omonas gi ngi valis, Heli cobacter” pylori

‘add cnl arrydl a pneunoni ae orCD9ﬁﬂhécuﬂHF@ig|h@aat0¢}é¢ atawtb dacidreseloble vaearlasiedl and
pl atel et markers, |eptin, \éggo )€ t| d thl itor .of. car ql .ac endoe% nous
kinins, heparin, metall oprdter 1 | BEFBE ei Hiale.- RAUTHIRLE | 0P g‘ Fts
ti ssue inhibitor, angi otenSathe@@h&qnmqe@dmmaado@%a &ﬁ@hfu’ﬁ@énﬂﬁ@%l&cyte
growt h factor, soluble vascular cell adhesion nol ecul e-1, plasnma brain

natriuretic peptide, angi G¥ehasengiycopipin [ie aprasic, poémwh@msmfactor Vlla,
constitutive nitric oxide mg rote yor phi sns,
factor Vlla, thronbin, endil%(rla e ,dgé’éf“aﬁa cardl%cf F’B/PPE?Q?I prg d?elﬁnm a[}'lg
and Fas |igand, |i gands t h@tae Oikamt, lighitthi therepAbL mﬁﬁﬁgtﬂaﬁh@l@fhe%oﬂw&;hﬁlle& acid
acid molecules encoding same or their fragments or ligands or

binding partners is indicative of a chronic condition.

19, A method of treating a subject with a vasculature related tissue injury,
vasculature insufficiency or infarct or related condition wherein the size of the vasculature
. ) related tissue injury, vasculature insufficiency or infarct is determined by the formula:-

¢
[ f(tydt x Bwx Kw
Is==
Ed x Kr
wherein Is is a vasculature related injury, vasculature insufficiency or 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
following a cardiovascular condition or event leading to the
vasculature related injury, vasculature insufficiency or infarct;

Bw is the body weight of the subject;




nol ecul es encodi ng sane or their fragnents or |igands or bipgégﬁgpartners
and contacting said biological sanple with one or nore ant szﬁﬁ

i mrunol ogi cal equi val ents thereof capable of binding to said one or nore
menbers in the biological sanple and wherein the 0 6 MAR 20 6 -81 pattern
of interaction between said nenbers and anti bodi es including the absence of
interaction is indicative of the size of the vasculature related injury,
vascul ature insufficiency or an infargj.and then effecting a suitable .
treatment reginmen. 20. A method of determ ning the presence or absence of a
condition or event of the vasculature or determning a risk of a condition

or event occurring, said nethod ri sing obtaini. a biological sanple
froma subject to %&’ F&QQBPWPQE%%% Weg%ﬂ Gi@ﬁ&ggﬁ%?rgb?{g%ﬁ?ag%@_ one
or nore nmenbers whisgh @ GaPbeRRMval OHEMemift At SehIRkionOkier Wi se act i vat ed

or up or down regulated in a subject prior to, during or follow ng said
condi ti on or eventKandtheootaciougt sdingerithen| rolgased| divilepl by thietdgmenns eddhel set

of menbers wherein one or nore of said_.second. set o nbers ar i.ndi ng
partners to one or nDr@ﬁ%$er§§Fﬂw?i$@F &gy vayeu ‘HBe?%H%ﬁanﬁ%ré%;ughgg
pattern of interaction;RetWRaRy sAIndarkiefsksi@nd second sets of menbers

i ncludi ng the absence of interaction is indicative of said condition or

event or the risk of devel opnent of same. 21. The nethod of C aim20

wherei n nember.s .in the. biological .s le are el ect ed m e of
yoal obi TS RSB forimg i kara ey SRRRERE Bl P 1Bl (8 o it Sc,
total cre bidfodiédastpMRonpRctatR JehNErRGeRAs FhichsPabedt, absent, elevated

6‘51 not ransferase, cardiac troponin |, cardiac troponin T, fatty acid

‘hi/n

di ng pratheiwse (oHABRY in hawkiectHeBewing\spid cogllifionpe v PH o BIFORYILaE €1 Brent
i soenzyne, a-atrial.patriuretic . peptide, bhrain LUr et i
adr enorre%‘tBFWIFf afsg\%}age n‘é‘?‘ﬁy‘ ?e%aﬁlfggﬁ?’afﬂeﬁ?mvsea% y n}eg]vrb%%g%s?etlé&ﬁ)g%%i gtg%iorﬁ,
hi gh dengioty of HB3RRIBLEI Hysnd light et dhabsn demsi Ebaih,i tadrcedating kifase | @adt i ve
“protein, serumanyloid A P-selectin, prostaglandins, platelet-activating
factor, crepdnekinpe MBydtatndelyskseenpse pepartate ypngispesiaRge, cades: popin 1,

L Drars, PRRLIERR /RO RueREEhAER, (ORFhY EPRETIRb ARt
adhesi onisgehAe, &x-hiridadiriebee hepfi@d, chrat, napRBticapgAideapdiznonanibay doei ne
or parts thereof, Streptococcus sp., Porphyrononas gingivalis, Helicobacter
density lipoprotein, very low density lipoprotein, high density lipoprotein and intermediate
density lipoprotein, C reactive protein, serum amyloid A, P-selectin, prostaglandins,
platelet-activating factor, histamine, tumor necrosis factor «, soluble TNF receptor 2,
fibrin, fibrinogen, fibrinolytic peptides, modified haemoglobin, ferritin, soluble
intercellular adhesion molecule including soluble intercellular adhesion molecule-1, 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
growth factor, soluble vascular cell adhesion molecule-1, plasma brain natriuretic peptide,
angiotensin Il type receptor, endothelial constitutive nitric oxide synthase, glycoprotein

I[la 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 bind.ing 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




pyl ori and Chl anydi a pneunoni ae or i nmunol ogi cal relatives thereof, -
necrosis and platelet.markers, leptin, vasopeptidase inhi tﬁﬁoﬁﬁ@f?ﬂg@rdi ac
endogenous ki nins, heparin, netalloproteinase-9, netall oproteinase-
including its tissue inhibitor, angiotensin- converting enzyne,
CD95/ Apol / Fas, hepatocyte growh factor, soluble vascular cell "d6 20R -82

adhesi on nol ecul e-1, plasnma brain natriuretic peptide, angiotensin Il type
receptor, endothelial constitutive ni&kic oxide synthase, glycoprotein M
genetic pol ynorphisns, factor VIla, thronbin, endothelin-I, cardiac
nyofibrillar proteins, Fas and Fas |ligand, '|igands thereof or binding

par t ner s,4R&{ e¢finRracivf | Ritwe@Ckdd MmEaBes amdentddiRg iBANRINGS thel db8ece of ,
fragment's or |igands or binding partners. 22. The nmethod of C aim20 or 21
wher ei n inteeadiondingngiaativeeof Gf side ofetlyeresofatutehgelpied| BYWYal VaSHHPLE ar e
I mmunoi nt eractive nmol ecul es., 23. The neth 0 i erein the
inrrnundPﬂP§P§@f¥9%3%%5%8h¥5§33}%éaiﬂgPSB@%%%LB§%%“$%§§W%?hod Cl aim 20 or
21 or 22 or 23 wherein the second set of nmenbers are imobilized to a
solid support. 25. The nethod of C aim 24 wherein binding of menbers to
bi ndi ng #HAr t ner sAimethedpbdeterninipgdhe pisegned oRpRSCRLSASL &@n@%@w&ﬁ@m 9f #he he

bi ol ogi cal sanple. 26. The neth C.aim 25 ' - hbi ndi

bi ndi ng Yﬁ?ﬁ@é&)‘f oora%BtieﬁallnﬁIbg apg(rsjgn@f]; % § é{e&%lcto\égg\{)e?}k ;b C%ehﬁhr%drggleqng%%o from

G bi ot i guth@idian ddkaimhk $|ASIERICAHr eirBpias fromhiaCubice tbhied thoe dvttepeimnsaid

anti body mcroarray and then to a streptavidi n- AP/ HRP conj ugate; Q%L)

f I uor esciplogicahstipply GOMRIISES PRACHEORT BEBDAS WInFh pIe presistceeHt £i5v3iether ed

- santi bodi gs _speci fic. 0 | § 1 i b - (1) SNisnabA  Pf
OPasna. raPeaPae HbErcatiad ol SRR h IRE R ) GRS

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 development of same.

21. The method of Claim 20 wherein members in the biological- sample are
selected from two or more of myoglobin, myosin light chain, myosin heavy chain, total
creatine kinase, total creatine kinase-MB, Ilactate dehydrogenase, aspartatc
aminotr.ansferase, cardiac troponin I, cardiac troponin T, fatty acid binding protein
) (FABP), human heart-type, glycogen phosphorylase-BB isoenzyme, o-atrial natriuretic
peptide, brain natriuretic peptide, adrenomedullin, low density lipoprotein, very low
denéity lipoprotein, high de’néity lipoprotein and intermediate density lipoprotein, C
reactive protein, serum amyloid A, P-selectin, prostaglandins, platelet-activating factor,
histamine, tumor necrosis factor o, soluble TNF receptor 2, fibrin, fibrinogen, fibrinolytic
peptides, modified haemoglobin, ferritin, soluble intercellular adhesion molecule including
soluble interceflular adhesion molecule-1, heat shock proteins, apoB, apoA, apoE,
homocysteine or parts thereof, Streptococcus sp., Porphyromonas gingivalis, Helicobacter
pylori and Chlamydia preumoniae 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
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adhesion molecule-1, plasma brain natriuretic peptide, angiotensin II type receptor,
endothelial constitutive nitric oxide synthase, glycoprotein [Ila genetic polymorphisms,
factor Vila, th_rombin, endothelin-1, cardiac myofibriilar 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.

22. The method of Claim 20 or 21 wherein the binding partners of the members of

the biological sample are immunointeractive molecules.

23, The method of Claim 22 wherein the Immunointeractive molecules are
antibodies.
24, The method Claim 20 or 21 or 22 or 23 wherein the second set of members are

immobilized to a solid support.

25. The method of Claim 24 wherein binding of members to binding partners is

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

26. The method of Claim 25 wherein the binding of a binding member to a binding

partner is detected by a method selected from:-

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

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

(iv)  concentrations of plasma markers determined using dilutions of

immobilized antibodies.



