LMNA-related dilated cardiomyopathy

Lentiviral vector strategy to cure dilated cardiomyopathy
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Nuclear lamins and laminopathies

Lamins A and C are intermediate filament
proteins

Major structural proteins of the nucleus

Essential for nuclear integrity and organization
of nuclear functions

Located in the nuclear lamina and interact with
a lot of actors of the nuclear envelope

" Peripheral nerves
Axonal neuropathies

CMT281 (AR) and CMT2 (AD)

POS(AR) FPLD(AD)
Insulin resistance +/- ipocystrophies
Adipose tissue

Cytoplasm

microtubules

Intermediate
filaments

Nucleus

Laminopathies is caused by abnormalities
in the structure or processing of the lamin
A/C (mutations in LMNA gene)

66% of laminopathies involve deffects in
skeletal and striated muscle

J. L. V. Broers et al., 2006



LMNA-related dilated cardiomyopathy (DCM)

DCM is the most common feature in laminopathies
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Severe symptomes:
- Dilation of the heart chambers
- Arrythmias and/or conduction abnormalities
muscular
dystrophy
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Eventually results in heart failure
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[ mnaN199K/N195K mutant mice

Features:

- Model is smaller than WT

- Mild DCM at 10 weeks = Ventricles and atria

- Die from arrhythmia, conduction defects by 16 weeks
N195K/N195K - LmnaN19K/NISSK hearts have increased interstitial fibrosis
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Melusin roles

Melusin structure: CHORD 1 CHORD 2 Acidic Dom
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Melusin signaling pathway and mechanism of action: Melusin controls the phosphorylation of AKT
and GSK3pB in response to mechanical overload (Brancaccio et al., 2003; Brokat et al., 2007)



Melusin as a mutation-independent approach

Cardioprotective effects of melusin preventing cardiac dilation and failure
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Vector production

pLV (transfer vector)
54kb 1,42 kb 500 bp 714 bp

pA pA
pMD.G (envelope)

CMV

Co-transfection

pRSV-Rev (packaging)

AN
X AN
Collect & &

supernatant
after 48-72h

3rd generation SIN-HIV
derived vector



Lentiviral vector

Capacity:8-10 kb Ly 2 s Efficient integration into
l non-dividing cells
Low immunogenicit
Construct: g y
> SIN-HIV-1 derivated vector

» Third generation:
= Packaging and REV plasmids

= \V/SV-G pseudotype envelope plasmid
= plLV transfer vector :

54kb , 1,42kb 500bp 714 bp

Brain Heart Lung Liver Spleen Kidney

Bicistronic expression

0-MHC-F-Luc

PBS-control

(Chyan-Jang Lee et al., 2010)



Cardiomyocytes isolation
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Langendorff apparatus

Constant flow
perfusion

Cannulation of the aorta. The heart and
tip of the cannula are immersed in low-

Ca2+ solution.

William E. Louch et al., 2005



In vitro experiments
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Experiments
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Is melusin’s pathway over activated? Transfected cells -+
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e AKT-P and GSK3f-P Western Blotting - -
GSK3B-P |
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Are the cardiomyocytes protected?
* Mechanical stress test —> Response more or less similar from WT and treated

mice
All experiments on: WT + LmnaN195k/N195K, hon treated, treated with empty LV or LV-Melusin



In vivo experiments

Monitoring line

Prevention

1 month

2,5 months 3 months

- —

4 months

1 month

Group of 8 mice per condition

Legends:

=== Electrocardiogram
=== PIIINP and MMP2/8/9 serological monitoring

Life span and mouse size
Hemodynamic analyses

All experiments on: WT + LmnaN195K/N195K

—t———

2,5 months 3 months 4 months

Sacrifice for (n=3 per condition):
Fibrosis Hystological Analyses
A GFP fluorescence microscopy
Western blot on Melusin and Melusin pathway

non treated, treated with empty LV or LV-Melusin



Timeline and costs

Year 1 Year 2 Year 3
Lentivector In vitro In vivo Resul
construction experiments experiments Efficiency
Costs:

6 LmnaN193K/N195K myjce (2 males, 4 females) = 1 200 €

6 C57BL6 mice (WT) (2 males, 4 females) = 300 €

Animal facilities = 50 000 €

Lentivector production = 1 500 €

Western blotting kit = 2 000 €

RT-PCR kit = 500 €

Cell culture = 1 500 €

Immunohistochimie = 2 000 €

Molecular biology equiped laboratory (chemical compounds, plastic tools, glassware, surgery
instrument) and electrocardiograph experiments = 2 000 €

In total = 70 000 € (without salary of researchers)
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