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Background

« Autism spectrum disorder (ASD) is 3.8 times more prevalent

among males than females, however an explanatory mechanism
remains elusive.’

* Individuals with an atypical number of X and/or Y chromosomes,
a genetic condition called sex chromosome aneuploidy (SCA),
can be a useful model to examine the relationship between sex
chromosome dosage and human phenotypes.

* The prevalence of ASD reported among the four most common
SCAs (45,X, 47, XXX, 47,XXY and 47,XYY) were aggregated from
clinical studies and summarized into a model by Green et al.?
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Sex Chromosome Dosage

* In this study, we genetically identified individuals with SCA and
tested this model of how sex chromosome dosage modulates
ASD risk and contributes to the sex difference in ASD prevalence.

Methods

ASD-positive cases ASD-negétive controls
(N=25K) (N=152K)
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ldentify sex chromosome aneuploidy from genotype array

Cases Controls
Count (Prevalence) Count (Prevalence)
47 XXY 37 (1in 529) 88 (1in 675)
47 XYY 41 (1in 478) 53 (1in1,121)
47 XXX 8 (1in 687) 79 (1in1,176)
45,X 12 (1 in 458) 32 (1in 2,904)
46,XY 19,512 59,278
46,XX 5,475 92,801
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Combine into case-control cohort
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Calculate Odds ratios for having an ASD diagnosis for pairs of sex
chromosome complements using logistic regression
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Logistic regression analyses were weighted by a sex-normalization
coefficient to account for sex biases in ascertainment of controls.

Results

Male sex effect| 46XY:46XX W
47 XXX:A6XX .
Extra X effect ;
47 XXY:46, XY  FH—ee—-
AT XXY:A6XX -
Extra Y effect :
47,XYY:46,XY - Z
45X:46XX %t
Haploinsufficiency :
45,X:46,XY
45,X:47,XXX | . |

Ox

Between SCAs|47,XXY:47 XXX |

wxxAdj. P < 0.007

47 XYY:ATXXY *Ad).P< 0,01

*Adj. P< 0.05

i 2 4 8 16
Odds Ratio of ASD Diagnosis

Association between sex chromosome dosage and ASD. Forest plot shows the

odds ratios of having an ASD diagnosis for one sex chromosome complement
relative to another.

Summary of Results:
1. The Y chromosome increases ASD risk among males

2. No evidence of a dosage sensitive factor on the X chromosome
protective of ASD

3. Haploinsufficiency of the X chromosome substantially increases
ASD risk.

Conclusions and Future Directions

* By confirming the Green model in a large genetic cohort, this study bridges
findings from decades of observational studies of SCA among clinical cohorts with
emerging studies of SCA in large scale genetic biobanks.

* Our study provides a framework for using SCA to understand the role of Xand Y
chromosome dosage on phenotypes with a sex bias.

* Plan to use this framework to study the association between sex chromosome
dosage and other phenotypes with sex biases.
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