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 Mutation in dystrophin

* Progresive skeletal muscle wasting

e Dialated kardiomyopathy, ventricular
arrhytmia and heart failure

..leading cause of death

NO CURE but treatment: corticosteroids, ACE
inhibitors, exon skipping (eteplirsen),
microdystrophin (exp.gene therapy)

We need more targets to aim..
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Design of pluripotent stem cell lines carrying patient specific DMD mutation
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Striated pattern of cardiac troponin

ENUSR  STEM CELLS DISEASE MODELING - DMD e e SR

DMD

Do in vitro DMD cardiomyocytes recapitulate human cardiac pathology?
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Do in vitro DMD cardiomyocytes recapitulate human cardiac pathology? \/ YES

DMD cardiomyocytes:

* Blunted adrenergic response
* Patological Ca2+ handeling

e Reduced contractility

* Troponin release

Arrhytmia
Cardiomyocyte death
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DEFFECTIVE STEM CELLS in vitro IN DMD..?

DP427 dystrophin expression
in WT/DMD hPSC
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DEFFECTIVE STEM CELLS in vitro IN DMD..?

DP427 dystrophin expression
in WT/DMD hPSC
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DEFFECTIVE STEM CELLS in vitro IN DMD..?

DP427 dystrophin expression
in WT/DMD hPSC
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DMD have impaired cardiac mesoderm
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DMD DGC

DEFFECTIVE STEM CELLS in vitro IN DMD..?

.. ELEVATED REACTIVE OXYGEN SPECIES

* Already Stem Cells express dystrophin

e DMD stem cells have limited cardiac
differentiation capacity

 DMD have impaired cardiac mesoderm
maturation

204

e DMD stem cells suffer from elevated
ROS

relative fluorescence (AU)
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DEFFECTIVE STEM CELLS in vitro IN DMD..?

.. ELEVATED REACTIVE OXYGEN SPECIES
.. NOS induces ROS mediated DNA damage

* Already Stem Cells express dystrophin

yH2AX foci number in hPSC after NAC and L-NAME W
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HUMAN HEART C-V PROGENITORS EX VIVO

Becker muscular dystrophy (BMD)
same genetics as DMD, less phenotype

DMD Stem Cells pathology

Cardiac resident stem cell-like cells in human BMD heart:

ORPHANET J Rare Dis 2020
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HUMAN HEART C-V PROGENITORS EX VIVO

Becker muscular dystrophy (BMD)
same genetics as DMD, less phenotype

DMD Stem Cells pathology

Cardiac resident stem cell-like cells in human BMD heart: .. ARE IMPAIRED!!!!

e Less CRSLS in BMD human myocard, lower plasticity, lower resiliance

=3

. _ d Control BMD

cells
ol
— [0,

% of c-kit+/CD45-
=}
[,

I_T_I

controls patient

o

Fibroblast
(bright field Day 9)

(1]

A

distance from
explant (mm)

co0QL

oML N
—
Phase-bright cells
(phase contr. Day 47)

ORPHANET J Rare Dis 2020

controls patient

QOB 6 CREATING THE FUTURE OF MEDICINE



FNUSA
ICRC

STEM CELLS DISEASE MODELING - DMD

MOUSE HEART C-V PROGENITORS EX VIVO

Cardiac resident stem cell-like cells in mouse mdx heart:

number of yH2AX foci/nuclei
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Cardiac resident stem cell-like cells:

Elevated prolipheration
Dramatic decrease with age
Elevated DNA damage
Elevated ROS

Int J Mol Sci 2021

CREATING THE FUTURE OF MEDICINE



Fhilggé STEM CELLS DISEASE MODELING - DMD

MOUSE HEART C-V PROGENITORS EX VIVO

= . mdx MOUSE — MODEL OF DMD

DMD Stem Cells pathology

Cardiac resident stem cell-like cells in mouse mdx heart:

collagen deposition

Cardiac resident stem cell-like cells:
- * Elevated prolipheration
: * Dramatic decrease with age
Y * Elevated DNA damage
Lose FI'I iy F-*rﬂ FQ « Elevated ROS

e Association with fibrosis

% of aniline positive tissue

Int J Mol Sci 2021
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... and we have putative drug LNAME (to be tested on mice)
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