
CONCLUSIONS

Dyslexia is the most common developmental 
disorder and is marked by the inability to acquire 
reading in spite of adequate intelligence and 
schooling. Though all children with dyslexia 
struggle to read, there is no single gene or set of 
genes that cause dyslexia, and the underlying 
neural mechanisms differ across individuals. This 
heterogeneity has long created controversy in the 
field regarding the core deficits in dyslexia and the 
best treatment options. Rat models have often 
been used to evaluate the role of individual genes 
on behavior or disease, but until now, it has been 
difficult to draw meaningful conclusions regarding 
language and reading from the rat.

Over the course of the past 8. years, we’ve 
undertaken a series of experiments to determine 
whether the rat is a useful model for unpacking the 
genetic and neural mechanisms driving dyslexia.
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•Evaluate new methods for driving plasticity 
for the reading network in humans
•Evaluate whether these genes (and others) 
influence plasticity during intervention in 
humans

•Does this work interest you? Want to be on 
the front lines of inter-disciplinary studies of 
communication disorders? The Centanni Lab 
is looking for new graduate students! Email 
t.m.centanni@tcu.edu for more information

RELEVANCE TO CHILDREN & ADULTS WITH DYSLEXIA

Rat Studies (work completed at UT Dallas in 
collaboration with UConn)

• Two genes targeted - Kiaa0319 and Dcdc2
• Gene function was suppressed in utero using RNA 

interference
• Neural responses to tones and speech sounds 

were acquired before and after behavioral training
• Behavioral training included 4 consonant-vowel-

consonant speech sound discrimination tasks - in 
quiet, in background noise, at various 
presentation rates, and consonant sounds only

Human Studies (work completed at MIT in 
collaboration with MGH IHP, Tufts, and Harvard)

Participants (children 7-14 years old):
With dyslexia (N = 22):
Typically-reading controls (N = 15):

• Imaging session (Magnetoencephalography):
• Passive exposure: speech sounds, tones, visual 

letters, visual nonsense objects
• Saliva Collection: tested for specific single nucleotide 

polymorphisms in KIAA0319: rs6935076 and rs761100

Participants (adults 18-35 years old):
With dyslexia (N = 15):
Typically-reading controls (N = 24):

• Imaging session (Magnetoencephalography):
• Consonant continuum: /ba/-/da/
• Rapid Speech: sentences with and without meaning 

compressed at 4 different speeds and amplitude-
modulated noise

• Rats are capable of discriminating 
human speech sounds and are useful 
for studies of genetic and 
environmental influence on sensory 
speech sound processing

• Phenotypes in the rat model mimic 
what we see in children and adults 
with dyslexia

• The gene KIAA0319 seems to play a 
role in neural consistency across 
species

FUTURE DIRECTIONS

EFFECT OF Kiaa0319 vs Dcdc2 KNOCKDOWN IN A RAT MODEL

Control KIA-

KIA- rats demonstrated deficits in 
processing short stimuli (consonants only) 

and speech in noise (not shown), but no 
deficits at faster speeds.
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Unlike the Kiaa0319 knockdown, there 
was no deficit in neural timing in the 

Dcdc2 knock down

On the other hand, DC- rats were severely 
impaired at rapid speech sound 

discrimination

Several months of focused 
behavioral training with 

speech sounds improved 
neural consistency in the 

Kiaa0319 knockdown
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Children with dyslexia had 
increased variance in the 

brain’s response to speech 
sounds and tones, with just 
over half the children driving 

this group difference

Interestingly, this effect is not limited 
to sound and is not limited to primary 

sensory cortex

Work completed by TM Centanni at MIT

Work completed by TM Centanni at UT Dallas

Children with high variance were more likely to have a single 
nucleotide polymorphism in KIAA0319 (specifically, 

rs6935076)

Neural 
Consistency

Behavioral 
(phoneme)

Behavioral 
(speed)

Deficit (?)

Kiaa0319 - - + Phonological 
awareness

Dcdc2 + + - Rapid 
naming

Based on the rat work, there may be a double 
dissociation between KIAA0319 and DCDC2 with 
regards to the double deficit theory of dyslexia-

does this actually translate to humans?

Children with and without 
dyslexia, passively exposed to 
auditory and visual stimuli and 
measurements acquired using 

magnetoencephalography 
(MEG)

BACKGROUND & METHODS

Speech sounds Letters Objects

Pilot data from adults with dyslexia (N = 15) and without (N = 24)

There was no difference in 
speech sound evoked neural 

consistency in adults in primary 
auditory cortex, but adults with 

dyslexia exhibited reduced 
consistency in supplementary 

auditory areas such as STS, with 
70% of adults showing lower 
than expected consistency

As was seen in the DC- rat model, adults with dyslexia 
demonstrated deficits in speech sound perception at rapid 

speeds when context is removed

Analyses on the neural basis of this deficit are ongoing 
(see our poster at SfN!!)
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In MEG, adults completed 2 tasks:
1) Consonant continuum between synthetic /ba/ and /da/
2) Rapid speech discrimination

a) Listen to sentences and make a true/false judgment
b) Listen to consonant-vowel-consonant streams and 

determine whether /dad/ was in the sequence or not
c) Listen to amplitude-modulated white noise and 

determine whether the modulation was speeding up or 
not

Increased variability or neural noise 
present in rats with Kiaa0319 

knockdown compared to controls
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