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human iPSC culture
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The protocol we are currently using

Basal medium: RPMI1640, L-ascorbic acid 2-phosphate, human albumin
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IPSC-derived cardiomyocyte:
quantification of differentiation

gene expression/bAct (2-4¢t)
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IPSC-derived cardiomyocyte:
quantification of differentiation
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IPSC-derived cardiomyocyte:

isolation
FLOW CYTOMETRY d15
TNNT 70%
VCAM1 (CD106) 27.3%
SIRPA (CD172) 20%
CD106/CD172 7%
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Questions

What type of cardiomyocyte is emerging from
differentiation?

Sinoatrial
node CM

Purkinje CM
Atrial CM

Atrioventricular
node CM

Ventricular CM




Questions

 What type of cardiomyocyte is emerging from
differentiation?

 Which is the age of these cells?




IPSC-derived cardiomyocyte:
type

MYL7: embryonal/atrial myosin light chain
MYL2: ventricular myosin light chain
HCN4: nodal marker

- 60

N --MYL2
% 50 -®-MYL7
O

< HCN4
L2 40

c

0

b 30

o

=3

A 20

)

T 10

o]0)]

0 \ 4 W o/ A
0 5 10 15 20 25 30 35

days of differentiation

Marialaura Serzanti



IPSC-derived cardiomyocyte:
type

Ventricular myosin light chain

Embryonal/Atrial myosin light chain
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IPSC-derived cardiomyocyte:
age

Thick filament Troponin
Tropomyosin

Thin filament , Actin
M-line

MyHC myBP-C
head
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IPSC-derived cardiomyocyte:
age

MYH6: embryonal myosin heavy chain
MYH7: adult myosin heavy chain
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IPSC-derived cardiomyocyte

age
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Strategies to enhance CM maturation

Long term culture
Substrate stiffness
Cell patterning

Contraction stress
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Electrical stimulation




Electrodeposited scaffold

Collagen

(extracted from rat tails)

Chitosan
(derived from shrimp's shell)

CH,0H
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chitosan

- Luigi De Nardo, Lina Altomare Patrizia Benzoni



Chitosan collagen scaffold

characterization
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IPSC-derived cardiomyocytes
on chitosan/collagen scaffold
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Stretch-mediated
cardiomyocyte maturation

Patrizia Benzoni



Stretch-mediated

cardiomyocyte maturation

relative gene expression/bAct
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In conclusion

v’ It is now relatively easy to obtain iPSC-derived
cardiomyocytes

v iPSC-derived cardiomyocytes are closely related to
fetal/embryonal cardiomyocytes

v’ Studies and applications of iPSC-derived
cardiomyocytes implies their functional maturation
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Thanks for your attention!




IPSC-derived cardiomyocyte
age

Current Current density (pA/pF) Current Current density (pA/pF)

Inward currents
Qutward currents

van den Heuvel et al., 2013



Type of cardiomyocyte

Sinoatrial
node CM

Purkinje CM
Atrial CM

Atrioventricular
node CM

Ventricular CM




hPSC-derived cardiomyocytes

Adult Human (M

Robertson et al., 2013



