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Age is the major risk factor for cardiovascular disease
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MIRNAS play a role in cardiovascular biology
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Aim: Identification of mMiRNAs that are dysregulated by age in the heart



Aging heart: Profiling set-up

e |solate RNA from the heart
e MicroRNA profiles and mRNA profiles (micro-arrays)
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MicroRNA Profiling Results

Upregulated by age
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MiR-34a is known to play a role in apoptosis and senescence
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MiR-34a inhibition reduces cardiomyocyte

apoptosis In vitro

N N
S O,

Apoptotic cells (%)

0

RN N
o (@)
1 1

cardiomyocyte apoptosis

*

&)
]

anti-miR Control Control miR-34a miR-34a

H202

+

+



AntagomiR-34a treatment efficiently knocks
down miR-34a and inhibits apoptosis in vivo
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Inhibition of miIR-34a In progeria mice rescues
cardiac function

Monitoring of heart
function by echo
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Aged miR-34a’- mice have maintained cardiac function

Cardiac miR-34a levels
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Antagomir-34a treatment improves cardiac
function after acute myocardial infarction

miR-34a levels in the infarct zone
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How does miR-34a augment cardiac apoptosis?
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In silico predicted targets of miR-34a: PNUTS
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PNUTS is a direct target of miR-34a

PNUTS levels in hearts
(3 weeks after i.v. injection)
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PNUTS interacts with telomere regulator TRF2

* PNUTS interacts with TRF2 at telomeres (Kim et al. Nat Struct Mol Biol. 2009)
* TRF2 protects telomeres from degradation and prevents apoptosis
(Karlseder et al. Science 1999)

* TRF2 loss-of-function is linked to human heart failure (Oh H et al. PNAS 2003)

PNUTS localizes to DNA Damage
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PNUTS overexpression rescues miR-34a-induced
apoptosis in cardiomyocytes in vitro

Cardiomyocyte apoptosis
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PNUTS reduces Chk2 activation
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PNUTS Induces telomere maintenance
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PNUTS inhibits DNA damage

PNUTS overexpression
DNA Damage
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miR-34a inhibition reduces DNA Damage after AMI
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Cardiac PNUTS overexpression preserves
cardiac function after AMI

Monitoring of heart
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Relative telomere length
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