GENOMIC TO METABOLOMIC
PROFILING IN CARDIOLOGY:
READY FOR PRIME TIME?
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Introduction



ACS

Thin 42 y/o male with atypical CP
Seen 1 month before i negative H & P
BP 110/79 BMI 32

Family history-positive for heart disease

LDL T 82 mg/dl
Triglycerides- 86 mg/dl
HDL-30mg/dI
hsCRP-1.3

Zero calcium score



Reduction in Ml with increased use of current evidence
based CV medications
Better Risk Factor Treatment

v, Population based
study, sex and age
adjusted
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Non-STEMI

v, 46,086

hospitalizations for

myocardial
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Medication Use (%)

Nonstatin lipid-
Statins lowering agents

Thienopyridine
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NEJM 2010;362:2155
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Benefits of statins and lowering LDL @



Genomics



LPA
ApoE
9p21
SLCO1b1
P2Y12

Metabolome
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Classic Manhattan Plot: 1 locus 1 area shows very strong
association to CAD and Mils

1926 case subjects
with coronary artery
disease and 2938
controls
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Chromosome

Same locus had the strongest association with
coronary artery disease in both the WTCCC and

the German studies: chromosome 9p21.3
(SNP, rs1333049)

Wellcome Trust Case Control Consortium N Engl J Med 2007;357:443-m

Rs (ref. SNP number)



Prospective Meta-Analysis of the confirms the relation of
Chromosome 9p21.3 and Coronary Artery Disease

Table 2.
3 OR Per 2 Alleles
/4 7 Case Study (95% ClI)
Controlled GerMIFS Il | 1.54 (1.16—2.05)
UK MI .46 (1.09—1.95)
1 study
StUd IeS AtheroGene .68 (1.10—-2.57)
Left main .80 (1.23—-2.64)
¥, 4645 cases disoase
W|th 5177 rOO':lACA/ .82 (1.35—2.45) 8.79><10
study
controls e NGOG e s

PRIME .60 (1.13—-2.26) 0.0081

Pooled CAD .91 (1.55—-2.37) 0.0095 3.08<x10°
without MI

Pooled CAD| 1.60 (1.41—-1.82) 0.0003 72581092
only MI

Pooled . .48—1.87) 0.0001 I s (o)
total

30% increase in risk of CAD

oer copy of 9p21.3 risk allele Circulation. 2008;117:1675-1&%"



Increased Risk of CAD in patients with HbA1C>7.9
and chromosome 9p21 (risk allele)

¥, Case controlled
734 type 2 DM
(Joslin)
. 322 CAD by cath

. 412 no evidence
of CAD

v» HbAlc >7.9

- CAD by cath
z Risk allele (G/G)
- 54%
z No risk allele
(A/A)
. 9.6%

/

CAD Odds Ratio

@

[ N w NAN o1
| | | | |

2 risk alleles (G/G) (9p21) \

4.27 (2.26,8.01)

1.99 (1.17,3.41)

HbAlc <7.9 HbAlc >7.9 /

Cumulative 10 @

JAMA 2008;300;2389 %



9p21 G/G Risk Variant Have Increased Risk of CAD
In type 2 DM

Odds Ratio for CAD B
P=significant
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Summary highlights

v, A strong association exists between
coronary artery disease and

chromosome 9p21.3

v, 2X fold increased Risk of CAD In
patients with HbA1C>7.9 and
chromosome 9p21 (risk allele)



LPA gene associated with coronary artery
disease (CAD)

_ Haplotypic odds ratios (ORs) for CAD
¥, Genome-wide (chromosome 6q26i q27)

h ap I Otype Haplotype frequency

Controls Cases
association CCC  0.021 0.041

(GWHA) StUdy GerMIFS | 0.018 0.034
GerMIFS Il 0.017 0.025
AngioLusbeck 0.017 0.022 -+

CCTC haplotype

3/, 1,926 CAD PopGen 0.017 0.033 , »
cases and FoTM 0% " @ — on-1sz2sss2me
2,938 controls e s &t 16
genotyped W|th . 15 2.0 25 3.0
the Affymetrix =
500K chip LPA gene, which encodes

apolipoprotein(a), (ECTIM study)

SLC22A3-LPAL2-LPA gene
Tregouet et al. Nature Genetics, 2009; 41.: m



Low Dose ASA benefits in patients
with Polymorphism in LPA gene

E7)

E7)

Allele variant
(rs3798220) of
apolipoprotein(a)
associated with high
Lp(a) with associated
Increased CV risk

Wo me rHeadth Study

Randomized trial of
low-dose aspirin, and
whether aspirin reduced
cardiovascular risk in
minor allele carriers

N=25131 healthy at
baseline

(A) Myocardial infarction, ischemic stroke,
cardiovascular death

non-carrier, placebo
non-carrier, aspirin

- carrier, placebo —

carmrier, aspirin
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Chasman DI et al. Atherosclerosis, 2009; 203:37‘;3%



SLCO1B1 Variants and Statin-Induced Myopathy sLcoiB1
Chromosome 12
v»  SEARCH study

¥,  Genomewide association
study

v N=6031
v, 85 participants with

myopathy and 90 matched
controls

7. 80 mg Simvastatin gy

Chromosome
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Genomic Region Associated with Myopathy in
the Genomewide Association Study

Odds Ratio Odds Ratio Odds Ratio

> 60% of these ' ot (95% ClI) per | for Hetero- for Homo-
Chromosome SNP g Risk Allele zygotes  zygotes  Gene
myopathy cases

could be attributed
to the C variant Strong evidence of association

12p12 rs4363657 C 4.3 (2.5-1.2) SLCO1B1

rs4363657 single-nucleotide polymorphism (SNP) ' ’ %f
located within SLCO1B1 on chromosome 12 N Engl J Med 2008;359:789-



Summary highlights

v, LPA gene-encodes for Lp (a)
apolipoprotein(a)

- LPA gene associated with coronary artery
disease (CAD)

- Chromosome 6q261 q27

. Carriers of LPA gene polymorphism

3 2 X higher risk of major cardiovascular events
(age-adjusted HR 2.22, 95% CI: 1.391 3.53, P = 0.0008)

z ASA significantly reduced their risk of CV event

NNT for carriers 37 (ASA helps)
NNT for non carriers 625




Sudden Death T Sodium
and Potassium Gene
Abnormalities

-log10 of P-value

v, Sudden and/or arrhythmic death

¥, 516 cases and 1522 matched
control subjects of European
ancestry enrolled in 6
prospective (nested case
controlled cohort studies)

Recombination rate (cM/Mb)

2600 2700
Chromosome 11 position

8

¥, Chromosome 11 and 3 related to
sudden death

SCN5A locus- Sodium gene

KCNQ1- ion channel
regulates slow component of
K+ rectifier channel

3

-log10 of P-value
8
Recombination rate (cM/Mb)

38600 38700

Chromosome 3 position (kb)

Circ Arrhythm Electrophysiol. 2010;3:222-229(3%



Sudden Death T Sodium and Potassium
Genes Abnormalities well studied

AnAt ri-sl&ge T/ C
KCNQ1-rs 2283222

SCN5A-rs11720524

Circ Arrhythm Electrophysiol. 2010;3:222-229@@‘



