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The U.S. Environmental Protection Agency (EPA) is using the 
Vertebrate Automated Screening Technology (VAST) robotic
system for automated morphological analysis of zebrafish larvae. 

We compared human visual analysis to the automated analysis, by 
testing for statistically significant differences in various 
morphological endpoints between larvae rated as abnormal vs. 
larvae rated as normal. Our goal was to quantify morphological 
endpoints in addition to our traditional qualitative visual 
assessment. 
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Embryonic 
zebrafish were 
exposed to a 
chemical known to 
cause 
malformations 
during 
development. 
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FishInspector software generates tracings of morphological endpoints.

The larvae were 
imaged laterally by 
the VAST robot. 
From VAST images, 
FishInspector 
software measured 
and quantified 
morphological 
features. These 
measurements 
were organized in a 
spreadsheet 
generated by 
KNIME workflow.VAST system

Usual Field of View for the Human Assessors

• The largest differences were noted in the 
swim bladder size (86% decrease) and the 
degree of tail curvature. 

• In general, the abnormal larvae were smaller, 
had smaller eyes, more yolk, and had an 
uninflated swim bladder. 

• As a zebrafish larva grows, the eye-jaw and 
the otolith-eye distances increase. The 
abnormal animals showed retardation of 
these normal increases. 

Our results support and extend our visual 
analysis. The VAST system and Software-
generated measurements further expand the 
level of precision beyond normal/abnormal 
classifications. 

All studies were carried out in accordance with the guidelines of, 
and approved by, the Office of Research and Development’s 
Institutional Animal Care and Use Committee (IACUC) at the U.S. 
Environmental Protection Agency (EPA) in Research Triangle 
Park, NC.
The authors would like to thank J Hedge, D Holman, G Orozco, F 
Yerumo, J Cicala, J Dunn, M King, and L Jarrell their excellent 
care of the zebrafish colony.

Much of this work would not have been possible without the 
FishInspector software by Stefan Scholz 
(https://www.ufz.de/index.php?en=44460) and the KNIME 
workflow written by Elisabet Teixidó. (Teixidó et al. 2019). 

Disclaimer: The views expressed in this presentation are those of 
the authors and do not necessarily reflect the views or policies of 
the U.S. EPA.

Conclusions

Exposure to the chemical ended at 6 days post fertilization (dpf), 
the larvae were visually assessed by trained humans, and 
classified as normal or abnormal.

The larvae that were classified as “abnormal” by human observers showed many 
significant differences in their morphological structure compared to the larvae 
that were classified as “normal.”
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