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Text of summary  

Genetically modified mouse models are of clear value for teasing apart the mechanisms contributing to altered 

brain function in Autism Spectrum Disorder (ASD). One drawback is that the gene of interest may be functionally 

divergent in humans. This issue is highlighted in a recent study by Marro et al., which investigates the expression 

and function of the highly penetrant ASD gene NLGN4 in human embryonic stem cell (hESC)-derived neurons. 

The role of the neuroligin-4 protein encoded by NLGN4 has been described based on studies of the mouse ortholog 

Nlgn4, which is poorly conserved. These studies indicated that neuroligin-4 is modestly expressed in brainstem, 

retina, and spinal cord, where it is restricted to inhibitory neurons. In contrast, Marro et al. found that neuroligin-

4 is highly expressed in post-mortem samples of human cortex and is concentrated in excitatory synapses. They 

went on to show that overexpression of a mutant NLGN4 with the R704C mutation identified in ASD increases 

both excitatory synapse number and excitatory transmission in hESC-derived neurons. In contrast to previous 

studies of neuroligin-4 in mice, these results suggest that NLGN4 mutations may contribute to pathophysiology 

in humans through enhanced rather than diminished excitatory drive. 

 

This work illustrates the importance of investigating disease-relevant mutations in human cellular systems, 

especially with respect to poorly conserved genes such as NLGN4. Now researchers can investigate the extent to 

which other NLGN4 mutations disrupt synaptic function in human neurons and test potential therapeutic strategies 

to target excitatory transmission. A major limitation of this study is that it is restricted to an in vitro culture system, 

which makes it difficult to assess the full impact of NLGN4 mutation on nervous system function. Nevertheless, 

the divergence of neuroligin-4 expression and function revealed by this work is an important reminder that models 

of both mouse and (wo)man are needed to fully understand the genetic basis of ASD. 
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