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Background: Personality has been shown in other cohorts to have significant genetic loading.  It 

profoundly influences parenting and the attachment style of the child. The Big Five Inventory (BFI) is 

a multidimensional self-report inventory that identifies the user’s position on five scales, namely: 

extraversion, agreeableness, conscientiousness, neuroticism, and openness to experience. Openness 

to experience observes characteristics of the individual’s mental and experiential life including their 

openness to novel experiences and curiosity. As such, it relates to traits like originality and open-

mindedness. Conscientiousness refers to a person’s ability to regulate their impulse control in order 

to engage in goal-directed behaviours. We hypothesized to find genes that are significantly associated 

with openness to experience and conscientiousness and that genes associated with these traits would 

show transmission to children. 

Methods: From a longitudinal cohort study GUSTO, scores from two of the Big Five Inventory (BFI) 

personality traits, openness to experience and conscientiousness, were obtained from mothers at 

postnatal year 4. We first performed LD pruning on the conscientiousness dataset, followed by 

Principal Component Analysis (PCA), in which PC1-PC4 were extracted for use as covariates in 

subsequent linear regression style GWAS calculations. TWAS results obtained using PLINK2.0 were 

used in MetaMany.py to investigate gene-level association with the specific GWAS trait, repeated over 

multiple brain tissues. Separate Bonferroni correction was done for the various brain tissues, with 

confidence threshold α = 0.05, and genes with a significant p-value after correction were obtained.  

Secondary analysis was then performed to determine effects on parenting and the traits of their 

children. 

Results: After Bonferroni correction, genes FXYD1 (p-value = 2.66E-06) and SUSD1 (p-value = 1.38E-

05) were found to be significantly expressed in nucleus accumbens, part of basal ganglia in the brain, 

with regards to the conscientiousness personality trait of mothers at postnatal year 4.  

After Bonferroni correction, predicted expression of ESPNL in the caudate basal ganglia is positively 

associated with openness to experience (R2 = 0.46, F(1,4093) = 2.07, p = 1.03e-05). 

Discussion: Both FXYD1 and SUSD1 are neuronal signaling related genes highly expressed in the 

nucleus accumbens, the neural interface between motivation and action.  FXYD1, also known as 

Domain-Containing Ion Transport Regulator 1, encodes a plasma membrane substrate for several 

kinases, and is thought to form an ion channel or regulate ion channel activity. SUSD1, also known as 

sushi domain containing 1, is predicted to enable calcium-binding activity and a integral component 

of membrane. 

While there is no previous literature associating ESPNL gene expression with openness to experience. 

The caudate is involved in planning movement, learning, memory, reward, motivation, and emotion.  



Espin Like (ESPNL) is a protein-coding gene with no previously reported associations with openness to 

experience or other personality or behavioral traits. Nonetheless, phenotypes associated with this 

gene involve deafness, autosomal recessive 30, and Autosomal Recessive Nonsyndromic Deafness. As 

such, ESPNL is involved in pathways related to the sensory processing of sound and olfactory signaling 

pathways. High expression of ESPNL across several brain tissues further suggests the brain's 

involvement in ESPNL-associated phenotypes. 


