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CRISPR-Cas9 has rapidly emerged as the most important advance in molecular biology in the past 20 years. 
As this technology is currently and will continue to make significant impacts in research across the life 
sciences, it is imperative that undergraduates become conversant in the workings of CRISPR-Cas9. 
Unfortunately, the relative novelty of CRISPR-Cas9 means that teaching options involving this technology 
are limited. In this workshop, we present a semester-long course-based undergraduate research experience in 
which CRISPR-Cas9 is utilized in a zebrafish model system to develop gene knockouts that can be used for 
a variety of research questions. Using a workflow developed largely by undergraduate student researchers, 
we will demonstrate how CRISPR-Cas9 can be made accessible to first-year undergraduate students using 
bioinformatics and molecular biology techniques. Students select their own putative target gene for CRISPR-
Cas9-mediated disruption based on personal interests in particular aspects of zebrafish development and 
genetics. Preliminary assessment of this laboratory project suggests that students develop not only an 
appreciation for CRISPR-Cas9 technology but also the process of life science research as a whole as a result 
of the authentic nature of the research project. While our project revolves around zebrafish, similar lab 
modules could be developed for other model systems using our course structure.Firstpage 
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The Association for Biology Laboratory Education (ABLE) was founded in 1979 to promote information exchange among 

university and college educators actively concerned with teaching biology in a laboratory setting. The focus of ABLE is to 
improve the undergraduate biology laboratory experience by promoting the development and dissemination of interesting, 
innovative, and reliable laboratory exercises. For more information about ABLE, please visit http://www.ableweb.org/. 
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