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How do we study learning-related plasticity?
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Recruitment of dorsal-stream structures after sensory-motor training
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Individual differences: right AC activity predicts motor task performance
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Individual differences: right AC anatomy predicts melody task performance
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Individual right auditory cortex properties seem relevant for auditory-motor learning

Can we find more direct evidence of interaction between right auditory and motor
systems at the network level?



Resting-state fMRI before and after TMS to the auditory cortex
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TMS to right AC modulates auditory and somato-motor networks

z=13 y=-15 x= 57

Andoh, Matsushita & Zatorre, J Neurosci 2016



Individual differences:
contralateral TMS-induced inhibition depends on interhemispheric tract anatomy
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Preferential functional connectivity between right auditory cortex and motor areas
modulated by individual differences in anatomy

Can we find more direct evidence of structural network asymmetries?



Three variables to investigate anatomical asymmetries in AC network properties

path length
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Three methods to investigate anatomical asymmetries in AC network properties

path length
= shortest path from source to target
target =3
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threshold = 0.4

1/2 neighbours 1/2 neighbours 1/3 neighbours

adopted adopted \ adopted

Misic et al, Neuron 2015 T T T

spread time = time for cascade to spread from seed node i to target node j



Asymmetries in auditory cortex network properties
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Asymmetries are specific to auditory network not visual
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Conclusions and food for thought

= Auditory and motor systems are preferentially interconnected and asymmetric:
» Right auditory cortex activity predicts auditory-motor learning
= TMS to right auditory cortex modulates somato-motor networks

= Auditory cortical structural networks are asymmetric:
= Greater communicability and faster spreading time from
right auditory cortex to rest of brain (dorsal stream)
» Provides substrate for auditory-motor learning
= Consistent with old ideas of specialization (cf Semmes 1968)

= Implications for plasticity:
» Individual difference in structural networks modulate functional plasticity,
and behavioral outcome
= Learning depends upon initial state of nervous system
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