
ReproTracker® assay – Cardiomyocyte differentiation
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ReproTracker protocol



ReproTracker® examples - Teratogens

Clinically relevant 
concentration is 
between 1-6 µM

100 µm

Cardiomyocyte markers Hepatocyte markers

Contraction Morphology

Neural markers

Morphology

0.00

0.06

0.12

0.18

0
.0 0
.4

2.
0

10
.0

50
.0

25
0

.0

Lo
g
 Δ

C
t 

Concentration μM

BMP4 Expression (D7)

0.0

0.6

1.2

1.8

0
.0 0
.4

2.
0

10
.0

50
.0

25
0

.0

Lo
g
 Δ

C
t 

Concentration μM

MYH6 Expression (D14)

0.00

0.01

0.02

0.03

0
.0 0
.4

2.
0

10
.0

50
.0

25
0

.0

Lo
g
 Δ

C
t 

Concentration μM

FOXA2 Expression (D7)

0

3

6

9

0
.0 0
.4

2.
0

10
.0

50
.0

25
0

.0

Lo
g
 Δ

C
t 

Concentration μM

AFP Expression (D21)

0.00

0.06

0
.0

0
.0

0
.0

0
.0

0
.0

0
.0

Lo
g
 Δ

C
t 

Concentration μM

PAX6 Expression (D7)

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

0
.0

0
.0

0
.0

0
.0

0
.0

0
.0

Lo
g
 Δ

C
t 

Concentration μM

NESTIN Expression (D13)

Cardiomyocyte markers Hepatocyte markers

Contraction Morphology

Neural markers

Morphology

0.00
0.06
0.12
0.18
0.24
0.30
0.36
0.42
0.48
0.54
0.60
0.66
0.72
0.78
0.84
0.90
0.96
1.02

0
.0

0
.0

0
.0

0
.0

0
.0

0
.0

Lo
g
 Δ

C
t 

Concentration μM

BMP4 Expression (D7)

0.00

2.50

0
.0

0
.0

0
.0

0
.0

0
.0

0
.0

Lo
g
 Δ

C
t 

Concentration μM

MYH6 Expression (D14)

0.00
0.06
0.12
0.18
0.24
0.30
0.36
0.42
0.48
0.54
0.60
0.66
0.72
0.78
0.84
0.90
0.96
1.02

0
.0

0
.0

0
.0

0
.0

0
.0

0
.0

Lo
g
 Δ

C
t 

Concentration μM

FOXA2 Expression (D7)

0.00

2.50

0
.0

0
.0

0
.0

0
.0

0
.0

0
.0

Lo
g
 Δ

C
t 

Concentration μM

AFP Expression (D21)

0.00

0.06

0.12

0
.0 0
.4

2.
0

10
.0

50
.0

25
0

.0

Lo
g
 Δ

C
t 

Concentration μM

PAX6 Expression (D7)

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0
.0 0
.4

2.
0

10
.0

50
.0

25
0

.0

Lo
g
 Δ

C
t 

Concentration μM

NESTIN Expression (D13)

Dose selection: thalidomide

Dose selection Biomarker analysis

Morphology analysis

Contraction Morphology Morphology

Increasing 
concentration

Increasing 
concentration

Increasing 
concentration

Exposed

C
ar

di
om

yo
cy

te
s 

(D
14

)

H
ep

at
oc

yt
es

 (D
21

)

N
eu

ra
l r

os
et

te
s 

(D
13

)

Unexposed ExposedUnexposed ExposedUnexposed



ReproTracker® examples – Non-teratogens

Clinically relevant 
concentration is 1.5 µM
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ReproTracker identifies teratogens at therapeutic plasma concentrations

ReproTracker LOAEL

• Identification of teratogenic compounds compared to 

their therapeutic plasma concentrations

• Use in vitro to in vivo extrapolation (IVIVE) à Predict 

equivalent administration dose
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Conclusion

• Human stem cell-based test system 

• Combines functional/morphological profiling and expression pattern of selected biomarker genes

• Biomarker based approach – a way to understand biological responses

- Insight into the molecular mode of action and key events

- Time-window sensitive gene-biomarkers 

Predictability of ReproTracker assay 

• Sensitive enough to predict compounds’ adverse effects on early embryonic development

• Potency ranking

Applicability

• As part of early drug development phase 

• Alternative for animal-free teratogenicity testing of chemicals

• Investigate the mode-of action of teratogenic compounds 

• Extrapolate animal-derived results to humans



The value of understanding

Visit www.toxys.com or contact us at info@toxys.com

Thank you!




