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● GRIN2B, or Glutamate [NMDA] receptor subunit 
epsilon-2, is a gene located on the 12th chromosome 
that encodes for a protein that conforms to a receptor 
and is responsible for sending electrochemical signals 
in neurons. A mutation can cause complications in 
brain functions that are responsible for sensory, 
cognitive, emotional, motor, and autonomic functions.

GRIN2B mutations are associated with Autism 
Spectrum Disorder (ASD)-Children with ASD find it 
more difficult to express their conscious feelings and 
show different patterns in perceiving and conveying 
emotional information than their typically developing 
peers (Chaspari 2012).

EEG (Electroencephalography)- EEG records the brain 
electrical activity measured by mounting electrodes on 
the scalp, where the activity of millions of cortical 
neurons produce an electrical field that can be 
measured from the human scalp . EEGs have been used 
to detect the subject’s emotional and cognitive states 
(Mohamed 2018)
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OBJECTIVE
We sought to test out the 
relationship between brain 
response and cognitive abilities 
in children with disruptive 
GRIN2B mutations. 
We linked cognition measured 
behaviorally to cognition 
measured via EEG oddball task

First, we look at cognition (N = 37 with GRIN2B mutations) as standard verbal 
and nonverbal IQ . Second, in a smaller subset  with both EEG and behavioral 
data (n = 7 with GRIN2B mutations), we examine how behavior maps on to 
cognitive responses at the brain level, as measured by attention and speed of 
habituation as reflected by the central N1 (60-140 ms) and P3a (100-350 ms) 
during a passive auditory oddball EEG experiment (Hudac et al., 2018).
EEG Auditory Oddball Paradigm
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N 7 65 77

Male : Female 5 : 2 12 : 53 46 : 31

Age in Years (SD) 6.97 (3.70) 12.23 (2.59) 10.61 (4.22)
ASD Dx (%) 5 (71.4%) 65 (100%) 77 (0%)

ID Dx (%) 7 (100%) 13 (20%) 77 (0%)

NVIQ (SD) 43 (4.58) 93.12 (24.6) 116.23 (15.02)

CBCL Attention 85.5 (13.44) 64.97 (8.08) 53.66 (5.71)

Figure 2: Auditory candidate biomarker: Group level data: GRIN2B
relative to "Idiopathic” ASD (No Event) and typical development (TYP) on 
auditory oddball task (Hudac et al., 2018). Individual values depicted on 
boxplots as black triangles. Habituation represents signal change over 
the course of the experiment.

Table 1: EEG Participant 
Characterization

Figure 1: GRIN2B

RESULTS
Preliminary analyses examined group differences 
between the following groups: 

○ GRIN2B: children with GRIN2B mutations 
○ ASD No Event : Children without a 

pathogenic mutation with ASD 
○ Typical Development: Children without a 

pathogenic mutation and ASD

Behavioral analyses (N= 37) indicated 
that individuals with a disruptive GRIN2B 
mutation exhibit deficits in verbal IQ, 
nonverbal IQ, and adaptive behaviors, p’s < 
.001, relative to a comparison cohort with ASD

EEG analyses indicated:
• Larger amplitude responses when examining 

children with a disruptive GRIN2B mutation; 
N1=F((2,146)=13.59, p<.0001

• Significant group x condition difference in 
linear slope of the P3a, F(2, 20379)=3.99, 
p<.019, that indicated a unique GRIN2B
pattern: the increased response to frequent 
tones habituated rapidly.

• Increased N1 and P3a responses were 
related to lower cognitive abilities, ps<.0001, 
and more attention problems, ps< .05

• There were no overall habituation 
differences between groups for the N1, 
p>.092.

Pearson correlations were not statistically 
significant, p’s >.15. 

• The increased N1 and P3a responses in children with GRIN2B disruptive mutations is aligned with well-noted attention problems, 
including hyperactivity, impulsivity, distractibility, and short attention span (Freunscht et al., 2013). 

• These results indicate that both early detection (N1) and later encoding (P3a) stages of the attention system may be affected in
GRIN2B and may relate to specific behavioral challenges. It may be possible to use this information to generate different 
management and therapeutic strategies for improving individual outcomes

• It may be possible to use this information to generate different management and therapeutic strategies for improving individual 
outcomes

We find increased N1 and P3a responses in children with 
GRIN2B disruptive mutations, which is aligned with well-noted 

attention problems
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Figure 3: Correlation between brain (P3a) and 
behavior (scaled scores). Although not statistically 
significant, the data indicates a trend  for GRIN2B 
group between P3a and NVIQ , r= -.70, p=.15.
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