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2500+ participants
at three time points

322 questionnaire measures

700 had in unit assessments 
for cognitive testing

300 had MRI scans
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Cortical thickness is regionally patterned, and 
decreases through adolescence

Whitaker*, Vertes* et al, PNAS, 2016
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Magnetisation transfer increases from the pial
surface into white matter

Whitaker*, Vertes* et al, PNAS, 2016



Greatest magnetisation transfer increases 
during adolescence are within cortex

Whitaker*, Vertes* et al, PNAS, 2016



Cortical thickness is regionally patterned, and 
decreases through adolescence

Whitaker*, Vertes* et al, PNAS, 2016



Intra-cortical magnetisation transfer increases 
through adolescence

Whitaker*, Vertes* et al, PNAS, 2016



Take home:

adolescent age-related changes in 
myelin are located within cortex
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Genes relating to regulation of synapses are 
expressed in regions changing during adolescence

Whitaker*, Vertes* et al, PNAS, 2016
Eden*, Navon* et al. BMC Bioinformatics, 2009 
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Genes relating to risk of schizophrenia are 
expressed in regions changing during adolescence

Whitaker*, Vertes* et al, PNAS, 2016
Ripke et al, Nature, 2014 
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Take home:

genes related to changes at the synapse, 
oligodendrocytes and risk of 

schizophrenia are located in regions 
showing most prolonged developmental 

change
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Hubs of the structural covariance network change the 
most during adolescence

Whitaker*, Vertes* et al, PNAS, 2016



Take home:

the hubs of the structural covariance 
network change the most during 

adolescence



And now for something slightly 
different…
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Reproducible and replicated findings

Discovery (N=100) Validation (N=197)
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Reproducible and replicated findings

Whitaker*, Vertes* et al, PNAS, 2016



Take home:

all findings replicate in two independent 
cohorts and all data and code to 

reproduce these analyses are available 
on github



Summary

• Adolescent age-related changes in myelin are located within 
cortex

• Genes related to changes at the synapse, oligodendrocytes 
and risk of schizophrenia are located in regions showing 
most prolonged developmental change

• Hubs of the structural covariance network change the most 
during adolescence

• All findings replicate in two independent cohorts and all data 
and code to reproduce these analyses are available on github
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