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Earlier work from Yimin Zou's lab pioneered the finding that morphogens, such as Wnts, are essential axon guidance 
molecules. They provide directional information along the major neuraxes to guide axon pathfinding and topographic 
organization. They showed that Wnts attract ascending commissural axons to grow anterierly (rostrally) after midline 
crossing and repel descending corticospinal tract axons to grow posteriorly (caudally) along the rodent spinal cord. 
Subsequent publications from other labs showed that Wnts are also guidance cues along the anterior-posterior axis in 
invertebrates and in chicks. More recent work focuses on how Wnts control the direction of axon growth. His lab first 
showed that the highly conserved cell polarity signaling pathways, planar cell polarity and apical-basal polarity, 
mediate asymmetric signaling in the growth cones and unveiled new insights on how antagonistic interactions of 
these signaling components may generate asymmetry and amplify signals to detect shallow molecular gradients. 
Subsequent publications from other labs showed that planar cell polarity mediates axon guidance in both 
invertebrates and other vertebrates, particularly along the anterior-posterior axis. He will talk about a new discovery 
on how Wnt attraction is activated while commissural axons are crossing the midline such that they only turn 
anteriorly to higher Wnt concentration after midline crossing. He will also present recent work showing that planar 
cell polarity signaling components, which assemble asymmetric protein complexes across neighboring epithelial 
cells, are localized in similar fashion on the pre- and postsynaptic membranes of developing glutamatergic synapses 
in the brain and regulate synapse formation. Parallel to circuit development, his lab also pioneered the findings that 
axon guidance molecules play important roles in regulating axon plasticity after traumatic injury in the adult central 
nervous system. They were the first to show that an axon guidance system, which is reactivated after spinal cord 
injury, regulates the regenerative growth of axons in the lesioned adult spinal cord. And blocking Wnt inhibition 
leads to greater axon plasticity and greater recovery of both sensory and motor functions. Using optogenetics, they 
found that Wnt-Ryk signaling regulates cortical motor map reorganization after spinal cord injury, a process 
associated with functional recovery and dependent on task specific training. Their study suggests that maximal 
functional recovery can be achieved by combinatorial approaches involving molecular manipulation and 
rehabilitative training. 
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