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Whole genome sequencing analysis identifies sex differences of familial

risk contributing to phenotypic patterns in autism spectrum disorder

Soowhee Kim'?", Hyeji Lee'?', Da Yea Song>* Ganghee Lee'?, Jungeun Ji'?, Jung Woo Park?>,
Jae Hyun Han3®, Jeewon Lee’, Heejung Byun®, Ji Hyun Song, Ye Rim Kim3*4, Yoojeong Lee? Jaewon
Kim3, Eunha Kim?, Junehawk Lee® So Hyun Kim'®, Jeong Ho Lee'!, Jakob Grove'®'31415 Anders D.

Barglum™'314 Eunjoon Kim'®'”, Donna Werling'®’, Heejeong Yoo**, Joon Yong An'?"

'Department of Integrated Biomedical and Life Science, Korea University
2BK2TFOUR R&E Center for Learning Health Systems, Korea University
3Department of Psychiatry, Seoul National Univ Bundang Hospital
“Department of Psychiatry, Seoul National University College of Medicine
*Korea Institute of Science and Technology
®Department of Psychiatry, College of Medicine, Soonchunhyang University Cheonan Hospital
’Department of Psychiatry, Soonchunhyang University College of Medicine
SDepartment of Psychiatry, Seoul Metropolitan Children's Hospital
YDepartment of Neuroscience, Korea University College of Medlicine
"“Department of Psychology, Korea University
""Graduate School of Medlical Science and Engineering, Korea Advanced Institute of Science and
Technology
2The Lundbeck Foundation Initiative for Integrative Psychiatric Research, iPSYCH
3Centre for Integrative Sequencing, ISEQ Aarhus University
"Department of Biomedicine-Human Genetics, Aarhus University
">Bloinformatics Research Centre, Aarhus University
"6Department of Biological Sciences, Korea Advanced Institute of Science and Technology
7Center for Synaptic Brain Dysfunctions, Institute for Basic Science
'8laboratory of Genetics, University of Wisconsin-Madlison

*Corresponding author: joonan30@korea.ac.kr

Background: Sexual dimorphism in autism spectrum disorder (ASD) is widely recognized, with a
higher prevalence in males. The female protective effect (FPE) has been proposed, which assumes
that females with protective effect have a higher liability threshold for being ascertained as ASD.
However, FPE for familiar risk has not been examined and comprehensibly evaluated for associations
with various phenotypes, warranting further investigation. In this study, we analyzed sex differences

in whole genome sequencing (WGS) and deep phenotyping data from a Korean ASD data.



Methods: We analyzed WGS of Korean ASD data (676 families; 2,266 individuals) for de novo, and
common variants. We compared gene-disruptive de novo variants including protein truncating
variant (PTV) across sex. We computed polygenic score (PS) for ASD (PSasp) and the concentration
of IL17A (PSi.17a). We compared the PSasp and assessed the associations with ASD core symptoms.
To investigate FPE in ASD families, we further expanded our analysis to control siblings and parents
and assessed PSasp and phenotypic scores. Additionally, we examined whether PS; 474 in mother

contributes to sex-biased risk to ASD.

Results: Our WGS study presents evidence supporting the FPE: higher de novo PTV in ASD females,
and male-biased susceptibility of PSasp toward ASD core symptoms. Although we found a higher
PSasp in ASD males compared to ASD females, we found a higher PSxsp in female siblings and
mothers compared to male siblings and fathers. Female siblings and mothers, however, exhibited
less severe symptoms than male siblings and fathers. These results suggest that females are more
protected from the polygenic risk. Maternal PS 174 was enriched in ASD males, especially in the low

severity group, indicating a potential additive risk of maternal PSj 174 in male ASD liability.

Conclusions: To the best of our knowledge, our study represents the first genomic investigation of
FPE in individuals with East Asian ancestry. We present a new WGS and comprehensive phenotype
collection, thus providing robust supporting evidence for FPE in ASD. By considering the associations
between genetic factors, sex, and immune biology, our study provides valuable insights into the

underlying genetic mechanisms driving sex differences.



