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Introduction: Disruptive mutations in the GRIN2B gene often result in atypical development of NMDA receptors leading to alteration in glutamatergic signaling and clinical phenotypes consistent with autism and intellectual disability ​(Sabo et al., 2023)​. The aperiodic exponent of the electroencephalography (EEG) power spectrum has been shown to be indirectly reflect balance in excitatory (glutamatergic) and inhibitory (GABAergic) neuronal balance (E/I); such that steeper (more positive) exponents are associated with greater power in the lower frequencies (inhibition) relative to power in the higher frequencies (excitation; ​Donoghue et al., 2020)​. Differences in aperiodic slope have been associated with a variety of rare genetic diagnosis, including Rett Syndrome which is known to affect GABAergic signaling ​(Roche et al., 2019)​ though there is mixed evidence surrounding differences between autistic and neurotypical participants ​(Webb et al., 2023).​ Given the well-documented differences in the glutamatergic pathway in GRIN2B, we hypothesize that the GRIN2B will express decreased aperiodic exponents compared to the iAUT and NT groups.
Method: Data collection took place across multiple studies with ascertainment based upon genetic status (i.e., mutation associated with autism; Table 1, diagnostic, genetic, and demographic information) or based upon autism diagnosis. Participants were instructed to sit quietly with eyes open while resting EEG was collected, for an average of 509.42 seconds (Range: 161.90s-958.35s). Data were processed using HAPPE ​(Gabard-Durnam et al., 2018)​. Per participant, aperiodic exponents were derived with Fitting Oscillations and One Over F (FOOOF; Donoghue et al., 2020) across the average of all usable segments. Participants were included if they had at least 30 seconds of usable EEG data (15 segments post-filtering) and a FOOOF model fit above .97.
Results: In a linear fixed effects model comparing the distributions of aperiodic exponent in GRIN2B, iAUT, and NT (reference) groups, there was not a main effect of group, when controlling for age, sex assigned at birth, and number of good segments (p=.35). There was a significant effect of age (F(1,157) =26.67, p<.0001) and a trending interaction between group and age (F(1,157) =2.54, p=.083; Figure 1). There were no effects of sex assigned at birth. In the GRIN2B, but not iAUT and NT groups, there was an effect of number of good segments (B=.002, p=.008).
Discussion: These data suggest that as participants age, the aperiodic exponent decreases (flattens), reflecting an increase in inhibition over excitation, likely due to neuronal maturation. The absence of group differences but significant interaction between number of good segments and age in GRIN2B indicates that differences in data quality across groups along with unbalanced sample sizes and age ranges may hinder our power to detect brain differences between GRIN2B, iAUT, and NT. These results provide preliminary deeper phenotyping of E/I in a rare genetic population with well-documented effects in the glutamatergic pathway. There is an ongoing need to examine E/I balance in GRIN2B across the lifespan and dive deeper into individual factors associated with changes in aperiodic exponents to determine the utility of E/I balance as a candidate non-invasive biomarker for GRIN2B and related disorders.
	 
	N (Female) 
	Mean Age (m) 
	Mean Age (Y) 
	Mean File Length (s) 
	Mean # Good Channels 
	Mean # Segments (2s) Post-Rejection

	GRIN2B 
	29 (15) 
	96.97 
	8.12 
	350.52 
	112.84 
	131.59 

	Idiopathic autism (iAUT) 
	62 (13) 
	148.60 
	12.43 
	522.64 
	114.81 
	255.74

	Neurotypical (NT) 
	71 (26) 
	137.20 
	11.48 
	562.50
	113.89
	275.85


Table 1. Demographic and EEG data quality information  
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Figure 1. Relationship between age (months) and aperiodic exponent across groups. Smaller exponent values are thought to reflect greater contribution of excitatory over inhibitory neural activation. 
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