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The correct wiring of the nervous system depends upon a series of guidance events during neural
development that gradually establish the proper pattern of neuronal connectivity. Over the past
several decades, studies of neural circuit formation have focused extensively on the cellular and
molecular mechanisms of axon pathfinding. Commissural axons, for example, have been particularly well
documented for investigating the mechanisms and logic of axon guidance. However, the process of target
recognition by these axons after midline crossing has received less attention, so the mechanisms that
underlie this critical event remain poorly characterized to date. In this study, in order to examine
how commissural axons recognize their specific targets on the contralateral side, I analyzed in detail
the behavior of post—crossing commissural axons derived from the deep cerebellar nuclei (DCN) in the
developing mouse cerebellum. For this, a cell-type—specific genetic labeling approach in vivo was
employed to selectively visualize individual DCN axons during the time when these axons project to the
red nucleus (RN) in the brainstem, one of the well-characterized targets of DCN axons. Here, it was
shown that when DCN axons initially entered the RN at its caudal end, these axons continued to grow
rostrally through the RN without showing noticeable morphological signs of axon branching
Interestingly, after a delay, DCN axons started forming interstitial branches from the portion of the
axon shaft selectively within the RN. Because commissural axons acquire responsiveness to several
guidance cues when they cross the midline, I further addressed whether midline crossing is a
prerequisite for reception of target—derived cues normally received by post-crossing DCN axons. For
this, a Hobo3 knockdown strategy was used to prevent midline crossing by DCN axons in vivo. It was
shown that DCN axons were still capable of forming interstitial branches within the RN even in the
absence of midline crossing. These results therefore suggest that the mechanism of RN recognition by
DCN axons involves a delayed interstitial branching, and that these axons possess an intrinsic ability

to respond to the target—derived cues irrespective of midline crossing
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