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Movement is on every scale one of the most striking traits of living creatures. All our 
life is motion, from breathing and heart beating to walking and precise finger movements of a 
pianist.  

Movement is initiated, controlled and coordinated by the central nervous system via a 
number of simple interconnected neural circuits. The spinal cord contains neural circuits 
which are capable of generating intrinsic rhythmic electric activity and control limb 
movement, locomotion. These circuits are termed central pattern generators (CPGs) and are 
located in the ventral part of the spinal cord (facing “inwards” into the body) on arms and 
hind legs levels. Identification of neurons involved in the CPGs will help to explain how the 
neural circuits function. Developmental biology studies can help to identify the origin and 
functions of neurons involved in the CPGs. 

In early development neurons are multipotent and they can become any cell within 
their lineage. During differentiation neurons chose their cell fate, migrate and send out 
processes (axons) towards their future targets. It is known that during development cells 
express different transcription factors, templates for proteins that regulate gene expression. An 
interplay between transcription factors leads to different genetic programs switching on, 
causing differentiation of neurons into specific cell subpopulations. Neighboring 
subpopulations of neurons and surrounding tissues secrete various molecules to influence 
differentiation of each other, to direct the migration and to establish functional connections 
between cells. Neurons that connect other neural cells are called interneurons. Interneurons 
that connect left and right parts of the spinal cord are called commissural interneurons (cINs) 
as they form a commissure when crossing the midline of the spinal cord. The cINs are 
essential for coordination of left and right parts of the body because they connect CPGs on 
both sides of the spinal cord. 

In our lab we are most interested in the cINs, their origin and functions within the 
CPGs. To track the origin and migration pathway of the cINs, several lines of transgenic mice 
were generated. These animals had specific neural subpopulations targeted for their specific 
transcription factors and visualized with a fluorescent reporter protein TomatoAi14. I have 
analyzed six different mouse lines and confirmed the localization and origin of neuron 
populations expressing PGK enzyme, Ngn2 and Pax7 transcription factors and Wnt1 
morphogene. I have shown that TomatoAi14 reporter protein expression was unspecific to the 
spinal cord in Nkx6.2 and Sim1-targeted mouse lines.  

Hopefully, future experiments on PGKcre:TomatoAi14, Ngn2cre:TomatoAi14, 
Pax7cre:TomatoAi14, Wnt1cre:TomatoAi14 lines will shed light on the role of specific cINs in 
the CPGs and help us to understand how neural circuits function. 
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