
AIM: genotype Netrin CRISPR-Cas9 mutants and analyse neural phenotype

Results
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1. Homozygous Netrin mutants containing a 7 bp deletion were successfully generated using CRISPR-

Cas9.
2. We observed 22%  wild type, 41% heterozygous mutants, and 37% homozygous mutants after 

genotyping the F3 generation. This did not match the inheritance probability, but may be due to 
our small sample size.

3. Phenotypically, when compared to control, we observed a reduced number of neurons and 
neurites in heterozygous animals with even more reduction in homozygous animals as well as 
changes in spatial distribution of neurons. However,  no changes in neurite direction were 
observed. 

4. In order to gain a more comprehensive understanding of the patterns of neurite change in 
homozygous animals, further live imaging is required.
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101                                                                                              200 
  89 GTACCACCTCAAGGTCGGAGTTCTACTCTGCTTATACCAGGGCTGCGTCTCAATACTTTCAGCGTACGGCGGACAGGCGAAGGACTGTTATAACGAATTC 188 
  99 GTACCACCTCAAGGTCGGAGTTCTACTCTGCTTATACCAGGGCTGCGTCTCAATACTTTCAGCG-------GACAGGCGAAGGACTGTTATAACGAATTC 191 
  99 GTACCACCTCAAGGTCGGAGTTCTACTCTGCTTATACCAGGGCTGCGTCTCAATACTTTCAGCG-------GACAGGCGAAGGACTGTTATAACGAATTC 191 

Figure1.1: Uniformed sequence peaks indicate
homogeneity between the sequence of both alleles

Figure 1.2: Doubled sequence peaks indicate differences 
between the sequence of each allele.

Figure 1.3: Uniformed sequence peaks indicate 
homogeneity between the sequence of both alleles.

Method

The formation of a nervous system relies on the establishment of 
connections between neurons (1). These connections are formed by 
axonal outgrowths. Netrins are a family of extracellular proteins known to 
be involved in directing growing axons toward their target (2). However its 
role in axon guidance in simple nerve nets, like that of Nematostella 
vectensis, is poorly understood. 
The Nematostella nervous system is non-centralized, meaning it has no single brain or central nervous 
system, but rather a nerve net distributed throughout the body (3). Directional neurite outgrowth can 
be observed in early neurogenesis of these animals, but the mechanism is not yet known. We 
inhibited Netrin using CRISPR-Cas9 to see if it has a role in neurite outgrowth during early neural 
development in Nematostella. The Netrin mutant lines were crossed with an Elav1::GFP line which 
allows the live visualization of the Nematostella nervous system as early as 36 hours post-fertilization.
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