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Spinal accessory motor neurons (SACMNs) are located within cervical regions of the spinal cord and 
selectively innervate the sternocleidomastoid and trapezius muscles in the neck and back. Unlike most spinal 
motor neurons, SACMNs extend dorsally projecting axons along the lateral margins of the spinal cord that 
extend out of the CNS through the lateral exit point (LEP). Subsequently, SACMN axons execute a rostral 
turn and assemble into the longitudinally oriented spinal accessory nerve (SAN). Although the molecular 
mechanisms that regulate SACMN development have not been directly investigated, all spinal motor neurons 
acquire SACMN-like properties in mice lacking Lhx3 and Lhx4, and Nkx2.9 null mice exhibit a truncated SAN.

Here, this researcher uses anti-BEN/ALCAM/SC1/DM-GRASP/MuSC (herein referred to as BEN) as a specific 
marker of SACMN to utilize the steps the axons take to navigate through and out of the CNS. Moreover, this 
researcher uses this marker to analyze mice deficient in Robo 1. Findings include the identification of 
molecules that are required for the initial extension of SACMN axons, the dorsally directed migration of 
SACMN cell bodies, the projection of their axons toward the LEP, and the exit of SACMN axons from the CNS.
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