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A study on the function of Rho guanine nucleotide exchange factors in
axon branching of developing cortical neurons
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Axon branching is regulated by cytoplasmic sighaling molecules via cytoskeletal remodeling. However, what
molecular mechanisms are involved in this process remains elusive. It has been shown that active RhoA promotes
branch formation of horizontally elongating axons (horizontal axons), which originate from layer 2/3 neurons
in the developing mammalian cortex. Based on this finding, I studied the role of RhoA-GEFs, Rho guanine
nucleotide exchange factors that activate RhoA, in horizontal axon branching. In situ hybridization showed
that more than a half RhoA-GEF members were expressed in the developing rat cortex. These RhoA-GEFs were mostly
expressed in the macaque cortex as well. An in vitro study demonstrated that overexpression of seven RhoA-GEFs
promote horizontal axon branching. Moreover, branching patterns were different between overexpressing
RhoA-GEFs. In particular, ARHGEF18 markedly increased terminal arbors, whereas ABR increased smaller branches
in not only distal but also proximal region of horizontal axons. On the other hand, knockdown of either ARHGEF18
or ABR considerably suppressed axon branching. Taken together, the present study suggests that subsets of
RhoA-GEFs differentially promote axon branching of mammalian cortical neurons by activating the downstream

Rho small GTPase pathways.
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