Common but impactful genetic polymorphisms in COMT & BDNF are associated strongly with
reading and related skills and associated patterns of neural activity
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context-dependent plasticity (LTP) and has been
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to Met substitution at codon 166 (located at WordAttack 1.840 0.166 0.221
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interactions. Val/Met >ValVal
* Hypothesis

These two common polymorphisms on genes Met/Met>Val/Val  Met/Met > Val/Met Val/Met >Val/Val

important for neuronal development and p<.01, FDR p<.05, FDR

function may be associated with reading and
language abilities in children.
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Oragene kits (DNA Genotek) were used to collect
saliva
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After extraction of DNA from samples we used
the Applied Biosystems Inc. (ABI) Tagman protocol
for SNP genotyping.

Met/Met > Val/Val

Regression-based estimation was used for the hemodynamic

response at each voxel and for each condition, without prior specification of a
reference function individual activation maps were created to estimate the mean
difference between a baseline (0- 3 sec before onset) and an activation period (3-8
sec post onset). Prior to bjects analysis, participants’ data were

to standardized reference space defined by the Montreal Neurological Institute (MNI)
by mapping to the high-resolution anatomic to the * Colin’ brain, using linear and
nonlinear registration parameters obtained with Biolmage Suite. The three genotype
groups were compared on indicators of behavioral performance and initially across
three fMRI conditions (printed words [match and non-match] and pseudowords) in a
repeated-measures ANOVA. Planned contrasts within this ANOVA were used to
compare groups for the main effect of print processing conditions (collapsed across
words and pseudowords) at each voxel separately. The univariate p -values from this
ANOVA then corrected for multiple comparisons using the False Discovery Rate.

Behavioral Assessments

Word and non-word reading, phonological
processing, short-term memory, reading speed
and comprehension, spelling, IQ

fMRI task

Met/Met>Val/Val  Met/Met > Val/Met

P =01, min 50 clusters
BDNF: The two genotype groups (Val/Val and Val/Met) and reading groups (skilled and
less-skilled—based on median split) were compared on indicators of behavioral
performance across printed non-matching pseudowords. Planned contrasts within an
AANCOVA (using 1Q and gender as covariates) were used to compare groups for the
main effect of print processing (pseudowords) at each voxel separately

*Significant predictors reported controlled for effects of age, gender and parent report of child hyperactivity

Val/Val > Val/Met*  SNP by Group Interaction Val/val Val/Met*
SNP: Val/Val &Val/Met* Skilled > Less-Skilled

<.01, FWE . -

P Group: Skilled & Less-Skilled <05, min 300 clusters, FWE

“Val/Met = Val/Met &Met/Met
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COMT

¢ The COMT gene is associated with reading and
reading related skills — potential new
“candidate” gene.

« This relationship is likely driven by association
of dopamine and learning or by prefrontal
function involved in PA.

* The COMT Val/Met polymorphism alters not
only brain function but brain structure

¢ Our haplotype analysis supports a PA dominant
hypothesis.

BDNF

* The BDNF gene is associated with reading and
reading related skills, specifically ,
comprehension and phonological memory.

Children who have the Val/Val combination,
but not the Val/Met or Met/Met combination,
show reading skill modulated patterns of neural
activation in regions previously implicated in
language and reading related function
(including LIFG, STG, IPL).
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