Biormarkers of PAD
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Overview

Fatlonale for PAD Blormarkers

Irnportance of detecting PAD In the pailent wiin
PAD

Proteornic Profiling for Discovery of Blomarkers
Beta ZMicroglobulinas Proof of Coricept



Whny do we need a biomarker for PAD?

1O million peogle with PAD In US
Most are undiagnosed

screening is not routinely perforrmed
PAD Is not 2 nenign disease

Trnerapy to reduce M&M Is not peing
irmnplernented



Public awareness of PAD

The most common disease Yyea never heard about



PARTNERS STUDY

7000+ ambulatory individuals
>70 or >50 and diabetic or smoker

- Wrat percentage of inese are diagnosedx<50%



«Cramping, Fatigue, Aching, Burning
«Calf, thigh and/or buttocks
*With exertion

*Relieved by standing still
«Classic symptoms in minority

Many patients have atypical
symptoms or are “asymptomatic”



PAD is not benign
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Criqui M et al, N Engl J Med, 1992;326:381-386,



PAD as a risk factor during coronary
intervention

> Increased cornplications at access siie
sad risk dditneroermnoolism
> Increased MaM afier grocedure
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Fligner .oasehne CRP
LIMI/ZV disease 43%ys27%

94% witrinernodynarnicallsignificant coronary
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rlow are we doing witn PAD managerment?

PARTNERS STUDY

Wzt percentage are ireaied wiin:

> Aniinyperierisive agernis? 280%,
> Statin? 00%
> Anitiplateletagenis? 0%






ABI Blood Test
*Time consuming High throughput
Special equipment «Equipment available

*Special training *Trained Venipuncture Techs



Potential biomarkers for

QAJ(JrlrJ\ /e siress (G.LDL, ISOprostarngs
Inflarnmatory cytokines (CRP, 18, TNE , OPG
ChnermorinegCP- _l)

Thrompoticfactors &g florinogen, TR, PAL)
Mezitri rnodulators (IMIMEF9)

soluple adnesion moleculepACAM, CDA0L)
Anglogernicractors (s Tie z,anJoooJerJrl/ VEG
endotnelial progenitor cells
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Angiogenesis: Role of Endothelial progenitor cells




EPC number correlates with:

Framingham Risk Score Endothelial Vasodilator Function



Lancet 2002



. Misnomer
enitors of ne

A mixed population of prog ernatopoizticl endothal lineage



Discovery of biomarkers for PAD
Ideal biomarker

Blood blormearker
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Hypothesis driving Proteomic Profiling

*Obtain plasma from PAD patients

*Obtain plasma from appropriate control
patients

*Subject plasma to proteomic profiling

*High throughput data collection and
analysis to develop protein profile of PAD



Dynamic range of the plasma proteome
A hurdle in search for new biomarkers




Classical lon Exchange Fractionation




ProteinChip Arrays:

Surface Properties Discriminate Classes of Proteins
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Proteomics approach
SELDI-TOF MS

> Crude sarnple is placed on

-
ProteinCnip Array

> Protelns oind to chernical or
oiological® docking sites




Embedded Proteins
Matrix Crystals

Chip Surface



ProteinChip Technology:
SELDI TOF-MS Detection




Disease Biomarker Discovery
rrostate Cancer serum
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Study Overview

Discovery study.
45 PAD, 43 ontrols  SELCATOFR

firn
20 P \J 20 (orJrrJJJ Irnrnunozffinity
Westerns, ELISA

) LI

icdlergoling coronery




Volume of data from discovery study



Basal differences in PAD patients
SAM analysis of protein levels

: sampPt  DetanssEd
Medisn # false significant: 0.77702 e FodChanee

Upregulated
proteins

Ohzerved

Line of
identity



An 11.7 kD Protein correlates with ABI

rs=-0.491
P<0.01)

Protein Peak Intensity

ABI
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rs=-0.491
P<0.01)
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Risk Factors for PAD
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<0001
003
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What is ,M?
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Other proteins correlating with ABI

CystatinC
LysozyrneC
Unidentified proteins at 22Dz and 3€kDa
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ROC curves for 8 y mortality



Odds ratio for PAD: additive effect of Panel to Adcore
550 patients in GENEPAD study

<.0001

Odds Ratio

AHA SCore

Biomarker panel consists of B2M, cystatin, CRP

Wilson et al, Vascular Medicine 2008, in press



Deep Proteomic Profiling

> New tecnnologies to find rare, and pernaps more
inforrneatilve, protein plomearrers



Principle of Protein Equalizér Beads




Unfractionated serum profiled before and after
processing on Protein EqualiZérbeads
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PAD Development ROC for 13 marker index

Potential Classifier

High sensitivity and specificity of
novel biomarkers

Sensitivity

No Discrimination
— AUC =0.942 95%CI|I=0.904 to 0.980

1— Specificity

[ FISM.SAS 20FEB2008 20:51]



A Biomarker Panel for PAD:
Specificity from multiple processes occurring ldzal
circulating systemically
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Annex B, Circulation 2007



Stenvinkel P et al, Clin J Am Soc Nephrol



