Current Study

Who can participate?

Children (ages 6 to 16) who struggle
with reading AND have a sibling who'’s
a strong reader (with no more than a
three-year age difference). Parent and
teacher participation is required for the
screening process.

What’s involved?

Eligible families come to SickKids for
two days of study participation (one
child per separate day), involving the
following:

- Cognitive and reading tests

- Brain Imaging with MEG and MRI

- Parent interview and reading test

- Blood sample from children and
parent to create cell cultures
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Introduction

Since the first description of
developmental dyslexia (DD) it was
known to run in families and twin
studies indicated that had a genetic
component. What these genes are
and how they function differently to
influence brain function has been
investigated at SickKids by the DD
Genetics study since 1998.

Genetic Findings

Through federally funded grants,
the SickKids Genetics of DD study
has seen over 800 children. The
study identified risk genes as well
as discovered genetic overlap with
other neurodevelopmental
disorders including attention
deficit/hyperactivity Disorder
(ADHD) and Autism Spectrum
Disorder (ASD). The overlap with
ASD was unexpected but may be
related to shared risk for language-
based disorders. In our sample, we
found children with DD were more
likely to have early language delay
compared to their strong reader
siblings.

Neural Migration Studies

Differences in migration observed
in neural precursor cells from two
pairs of same-sex discordant
siblings showing faster migration in
cells from children with DD.

Sibling

A) Representative image showing
migration from Neural
Precursor Cells
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B) Quantification of area covered
by migrating NPCs showing
significant differences between
probands and control siblings (2
stem cell clones per individual,
analysis on 10 rosettes/clone)

Neural Migration Findings

Our genetic studies also identified genes
that are involved in neuronal migration,
the process by which neural cells
migrate to their correct position in the
developing brain. This supports a
previous hypothesis that genetic risks
for DD would affect neuronal migration
and disrupt neuronal circuits involved in
language function. We directly tested
this hypothesis using stem cells created
from blood from children with severe DD
and their strong reader siblings. We
created neural cells from the stem cells
and found neural cells from children with
DD migrated significantly faster than
neural cells from their strong reader
siblings

Current Study

Now we seek to understand how these
changes relate to brain function using
neuroimaging studies of the brain and
comparing those findings to the function
of the neural cells from the same
children.

Publications and Contact Information

https://www.sickkids.ca/en/staff/b/cathy-
barr/



