
1. Reduced expression of KIAA0319 (KIA-) 

causes auditory cortex neurons to fire with 

increased trial by trial variability 

2. KIA- neurons are less able to identify speech 

sounds and presentation rate 

3. KIA- rats have behavioral impairments in 

phoneme discrimination but can improve with 

focused training 

4. Extensive behavioral training improves auditory 

cortex responses 
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BACKGROUND 

 

One in fifteen school age children have 

dyslexia, which is characterized by phoneme 

processing problems and difficulty learning to 

read (Shaywitz et al. 1990). Tone and speech-

evoked potentials in humans with dyslexia are 

later and weaker than controls (Tonnquist-Uhlen 

1996). Four neural migration genes are often 

associated with the occurrence of dyslexia; 

KIAA0319, DCDC2, DYX1C1 and ROBO1 

(Galaburda et al. 2006). The most well-

documented of these is KIAA0319 (Bates et al. 

2011; Deffenbacher et al. 2004; Galaburda et al. 

2006; Harold et al. 2006; Paracchini et al. 2006; 

Schumacher et al. 2006).  

 

Humans with known variants in KIAA0319 have 

reduced response in left superior temporal 

sulcus and impaired behavioral discrimination 

of phonemic stimuli (Manis et al. 1997; Paulesu 

et al. 1996). However, since human dyslexics 

have variants in multiple genes, the exact role of 

KIAA0319 in abnormal neural and behavioral 

processing of phonemes is unknown.  

 

REDUCED EXPRESSION OF KIAA0319 CAUSES 

ABNORMAL NEURAL FIRING  TO AUDITORY STIMULI 

EXTENSIVE BEHAVIORAL TRAINING IMPROVES PRIMARY AUDITORY CORTEX RESPONSES 

METHODS 

 

Rats were subjected to in utero RNA  

interference targeting the gene KIAA0319 (Bai 

et al. 2003) 

 

We recorded auditory neural responses in 

awake and anesthetized rats with and  

without behavioral training.  

 - tuning curve to identify the site’s characteristic 

frequency (CF) 

 - broad band noise bursts (4,7, 10, 12.5 Hz) 

 - isolated speech sounds (bad, dad, gad, sad, 

tad, dud, deed, dood) 

 
Trained  12 rats with KIAA0319 suppression  

and 7 controls (received scrambled plasmid 

injection) on several tasks in one of two orders: 
 -phonemes first (‘da’ vs ‘ba’, ‘ga’, ‘sa’, ‘ta’, ‘du’, 

‘dee’, ‘doo’), then tested on full CVC speech 

sounds 

 -phonemes second: rats extensively trained on 

CVC speech sounds first (3 months), then tested 

on the above task 

REDUCED EXPRESSION OF KIAA0319  IMPAIRS BEHAVIORAL DISCRIMINATION OF PHONEMES 

Evoked response to speech sound ‘dad’ is later and 

weaker in KIA- rats compared to controls.  

Variability is higher 

in KIA- rats 

 

Average number of 

evoked spikes is 

the same across 

groups (2.8 ± 0.1  in 

controls vs. 2.6 ± 

0.1 spikes in KIA-) 

KIA- neurons fire 

with greater 

variability and 

perform worse on 

neural 

discrimination 

tasks 

CONCLUSIONS 
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KIA- rats can learn difficult tasks, but remain impaired on 

phoneme discrimination 

 

The deficit correlates with 

number of affected neurons 

in KIA- rats (A.) but not in 

control (B.) 

 

With focused training, KIA- rats can 

learn to discriminate phonemes and this 

skill translates to more difficult tasks 

 

Training shortens latency and increased peak 

amplitude in LFP response in multiple auditory fields 

Speech training also 

improves the ability of 

KIA- neurons to fire to 

repetitive stimuli 

 

Neural variability  in KIA- cortex is 

no longer significantly different 

from controls after training 

 

The classifier is not significantly 

different when using activity from 

trained control rats versus trained 

KIA- rats 
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