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Abstract

The zebrafish embryos have recently gained relevance in biomedical research thanks to some of its
characteristics including embryo transparency, small size, ease of manipulation and possibility to evaluate
different internal organs avoiding invasive methodologies. Combined with the possibility to adapt the model
with an automatic device and the reduced cost associated to each assay, the model is an ideal killer experiment
in early phases of drug discovery as well as a novel method to increase the selection arguments to reduce the
candidates to enter into the Drug Development processes.

Cardiotoxicity is one of the most important reasons for drug attrition during the process of Drug Development.
Evaluation of cardiotoxicity and especially HERG channel inhibition is described in regulatory guidelines, but
limitations demands the development of new complementary assays that can also evaluate the heart function
from a holistic point of view. Biobide has set up a novel in vivo automated platform that allows testing
compounds in zebrafish embryos.

To evaluate and validate the quality of the analysis system, the model and the value of the information, we
have used a panel of blind-coded Tyrosine kinase inhibitors that had been previously described in other in vitro
and in vivo assays. The results indicate that our automated method provides with high informative and
complementary data that can significantly improve the process of selection of new candidates with low or no
cardiotoxicity.
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Method

Embryos expressing a green fluorescent protein under a heart specific promoter were collected at 0 hours post
fertilization (hpf) and raised with E3 media at 28.5C in an incubator. Once they reached 48 hpf, embryos were poured
into an embryo sorter and sorted based on the expression of fluorescence and size of the embryo. Embryos were
incubated with each compound at 3 different concentrations 5, 10, 50 uM and analyzed at 3 and 24 hours of incubation.
All the processes were done automatically in the platform of Biobide (figure 1). Heart beat alterations were
automatically analyzed with algorithms specially developed (figure 2) and a final comparison with other methods was
done with data provided by AB Sciences.
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Figure 1. Images obtained with the automated system. Heart beat analysis is performed using videos of
fluorescent transgenic hearts of 48 hpf zebrafish embryos.
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Figure 2. Automated workflow in a
Validated Screening Platform Once zebrafish
embryos are obtained from massive
crossing, they are dispensed in 96 wells plate
automatically.

After this, compounds are added at the
specified concentration and a robotic arm
takes the plate to the image analysis station.
In  house developed softwares allow
choosing the safest /most efficient
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. Conclusions

* This zebrafish test classifyed correctly 7 out of the 9 compounds that were tested.

could be implemented in future assays.

* All compounds that were reported to be cardiotoxic in clinic were also positive in the zebrafish assay with the exception of Pazopanib that was not identified in any of the assays. The main cardiotoxic activity is based on hypertension, an endpoint that was not evaluated in the zebrafish assay and that

* Testing of compounds at 3 and 24 hours post incubation was informative and complementary. The incubation at 24 hours allowed the evaluation of compounds inducing alterations in metabolism or cardiomyocite survival such as with the Sunitinib.

* Testing compounds in zebrafish embryos can help establishing the therapeutical window when combining different concentrations and specific analysis with general toxicity analysis.

* The zebrafish cardiotoxic data is complementary to other already developed assays to evaluate cardiotoxicity.
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