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Cortical thickness is regionally patterned, and
decreases through adolescence

Age (years)

ACT (mm/year)

Whitaker*, Vertes® et al, PNAS, 2016
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Magnetisation transfer increases from the pial
surface into white matter
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Greatest magnetisation transfer increases
during adolescence are within cortex
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Cortical thickness is regionally patterned, and
decreases through adolescence

Age (years)

ACT (mm/year)

Whitaker*, Vertes® et al, PNAS, 2016



Intra-cortical magnetisation transfer increases
through adolescence
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Take home:

adolescent age-related changes in
myelin are located within cortex



Neuroanatomical reference
» Detailed structural
annotations on classical histology

In Situ hybridization datasets
* 3 normative studies
» 2 disease comparisons
» Selected genes in specific
brain regions
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Genome expression maps
* In 2D and 3D MRI-based brain representations
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* Microarray-based expression profiles
* Up to 500 structures per hemisphere
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Genes relating to regulation of synapses are
expressed in regions changing during adolescence

Biological Process P-value scale (FDR)
g —— e e [>005 | 00510102 | 102t 10% [Iio%icrosn Iusosm

L/
-
|

-~

Regulation of
L membrane
potientiql
L

e grrersd
~ Synaptic
transmission T

r ' Regulation
[ - ] [ I/'?’—J N - ) of glutamate
| Regulation of ion srizc;\eaFI)Itiz;
transmembrane w5
transporter activity Sciuity
Regulation of hexokinase )
activity Whitaker*, Vertes* et al, PNAS, 2016
K* ion transmembrane . . .

transport Eden®*, Navon* et al. BMC Bioinformatics, 2009

http://cbl-gorilla.cs.technion.ac.il



http://cbl-gorilla.cs.technion.ac.il/

Genes relating to risk of schizophrenia are

expressed in regions changing during adolescence
ARTICLE

doi:10.1038/nature13595

Biological insights from 108
schizophrenia-associated genetic loci

up of the Psychiatric Genomics Consortium*
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Whitaker*, Vertes™ et al, PNAS, 2016
Ripke et al, Nature, 2014



Cellular/Molecular

A Transcriptome Database for Astrocytes, Neurons, and
Oligodendrocytes: A New Resource for Understanding Brain
Development and Function

Whitaker*, Vertes™ et al, PNAS, 2016
John D. Cahoy,"** Ben Emery,"* Amit Kaushal,>** Lynette C. Foo,' Jennifer L. Zamanian,' Karen S. Christopherson,' .
Yi Xing,® Jane L. Lubischer,® Paul A. Krieg,” Sergey A. Krupenko,® Wesley ]. Thompson,* and Ben A. Barres'- Cah oy eta I; J Neu roscl, 2008



Motor skill learning requires active
central myelination

Ian A. McKenzie,"* David Ohayon,"* Huiliang Li,' Joana Paes de Faria,'} Ben Emery,”
Koujiro Tohyama,” William D. Richardson'{
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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
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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 .
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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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