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ADI-R (e.g. for ADI restricted and repetitive behaviour: Beta = 0.06, 95%CI = 0.09 -0.02). Most of these associations were also significant when restricting it to males only or to individuals with IQ > 70. We find limited evidence for heterogeneity between cohorts.

Conclusion and relevance

We identify specific and different patterns of association between PGS for the three phenotypes and core and associated autism features. This provides greater resolution into the shared genetics between autism and the three phenotypes, and suggests one method to investigate heterogeneity in autism and co-occurring conditions.

Introduction

Autism is a set of complex and heterogeneous neurodevelopmental conditions characterised by difficulties in social communication, unusually repetitive and restricted behaviour and interests, difficulties adjusting to unexpected change, and altered sensory processing (1,2). Autism also frequently co-occurs with other medical, neurodevelopmental, or mental health conditions (3,4). Autism is substantially heritable, with twin and familial heritabilities between 50-90% [START_REF] Colvert | Heritability of autism spectrum disorder in a UK population-based twin sample[END_REF][START_REF] Tick | Heritability of autism spectrum disorders: A meta-analysis of twin studies[END_REF][START_REF] Sandin | The familial risk of autism[END_REF][START_REF] Bai | Association of Genetic and Environmental Factors With Autism in a 5-Country Cohort[END_REF]. Significant progress has been made in identifying common genetic variants [START_REF] Grove | Identification of common genetic risk variants for autism spectrum disorder[END_REF] and genes enriched for rare and protein truncating variants associated with autism [START_REF] Sanders | Insights into Autism Spectrum Disorder genomic architecture and biology from 71 risk loci[END_REF][START_REF] Satterstrom | Novel genes for autism implicate both excitatory and inhibitory cell lineages in risk[END_REF][START_REF] Yuen | Whole-genome sequencing of quartet families with autism spectrum disorder[END_REF]. Additionally, genome-wide association studies (GWAS) have identified shared genetics between autism and a number of other phenotypes, including schizophrenia (r g = 0.24±0.04), educational attainment (r g = 0.20±0.02), and intelligence (r g = 0.22±0.03) [START_REF] Grove | Identification of common genetic risk variants for autism spectrum disorder[END_REF][START_REF] Weiner | Polygenic transmission disequilibrium confirms that common and rare variation act additively to create risk for autism spectrum disorders[END_REF].

Autism is unlikely to be a single condition but a composite of multiple, partly dissociable core features (e.g. social interaction and communication difficulties, and restricted interested and repetitive behaviour) and associated features like difficulties in adaptive behaviour and a wide IQ range [START_REF] Waterhouse | ASD Validity[END_REF][START_REF] Shuster | Review of Factor Analytic Studies Examining Symptoms of Autism Spectrum Disorders[END_REF][START_REF] Mandy | Research Review: What is the association between the social-communication element of autism and repetitive interests, behaviours and activities?[END_REF][START_REF] Frazier | Validation of Proposed DSM-5 Criteria for Autism Spectrum Disorder[END_REF][START_REF] Warrier | Social and non-social autism symptoms and trait domains are genetically dissociable[END_REF][START_REF] Greenberg | Testing the Empathizing-Systemizing theory of sex differences and the Extreme Male Brain theory of autism in half a million people[END_REF]. These core and associated features contribute to heterogeneity in autism and are associated with differential outcomes in autistic individuals [START_REF] Pickles | The adult outcome of children referred for autism: typology and prediction from childhood[END_REF][START_REF] Anderson | Predicting young adult outcome among more and less cognitively able individuals with autism spectrum disorders[END_REF]. Therefore, investigating the genetics of autism as a single phenotype may provide incomplete information about prognosis and outcomes in autistic individuals.

While schizophrenia, educational attainment, and intelligence are all genetically correlated with autism, we still do not know which core and associated features of autism these phenotypes are genetically correlated with. In other words, are polygenic scores (PGS) for these phenotypes associated with all core and associated autism features, or are they associated with only some of the core and associated features? Finally, how do other sources of heterogeneity such as participants' IQ or sex affect these associations? This can provide better resolution of the shared genetics between various core and associated features and other co-occurring conditions, and identify axes to potentially stratify autistic individuals along to provide better care and support.

To address these questions, we investigated the association of PGS for three wellpowered GWAS (intelligence, educational attainment and schizophrenia) with 12 different core and associated autism features in 2,512 -3,681 autistic individuals from three cohorts. These 12 features represent the core aspects of autism such as restricted and repetitive behaviour and interests, and social interaction and communication difficulties, and associated features such as measures of IQ and adaptive behaviour. We additionally conduct sensitivity analyses by stratifying for males and individuals with IQ > 70, and investigate differences in PGS associations between cohorts.

Methods Overview of the cohorts

We conducted PGS analyses in three cohorts of autistic individuals: The Simons Simplex Collection (SSC) [START_REF] Fischbach | The Simons Simplex Collection: A Resource for Identification of Autism Genetic Risk Factors[END_REF], the Autism Genetic Resource Exchange (AGRE, CHOP sample) (N max = 1,200) [START_REF] Geschwind | The autism genetic resource exchange: a resource for the study of autism and related neuropsychiatric conditions[END_REF], and the AIMS-2-TRIALS LEAP sample (N max = 262) [START_REF] Charman | The EU-AIMS Longitudinal European Autism Project (LEAP): clinical characterisation[END_REF]. Participants in all three cohorts were recruited across multiple sites. For each cohort, we restricted our analyses to autistic individuals who passed the genetic quality control and who had the relevant phenotype, resulting in a total sample size ranging from 2,512 -3,681. We compare the demographic characteristics of these cohorts in Table 1. Further details of these cohorts are provided in the eMethods 1.

Insert Table 1 here Genetic quality control, imputation, and polygenic score generation Full details of the genetic quality control are provided in eMethods2. Briefly, quality control was conducted for each cohort separately, by array. We excluded participants with genotyping rate < 95%, excessive heterozygosity (±3 standard deviations from the mean), who were not of European ancestry as identified using multidimensional scaling, had mismatched genetic and reported sex, and families with Mendelian errors > 10%. SNPs were excluded with genotyping rate < 10%, or deviated from Hardy-Weinberg equilibrium (pvalue < 1x10 -6 ). Imputation was conducted using Michigan Imputation Server (25) using the 1000 genomes Phase 3 v5 as the reference panel (26) (for AGRE and SSC) or using HRC r1.1 2016 reference panel (for AIMS-2-TRIALS). SNPs with minor allele frequency < 1% or an imputation r 2 < 0.6 were excluded.

GWAS used to generate PGS were identified a priori using statistical power analyses (27) using https://eagenetics.shinyapps.io/power_website/. Details of parameters used are provided in eTable 1. We assumed a SNP heritability of 0.15 for the core and associated autism features and a sample size of 3,000. We conducted power analyses for seven relatively well-powered GWAS that are genetically correlated with autism. The GWAS for autism [START_REF] Grove | Identification of common genetic risk variants for autism spectrum disorder[END_REF] was excluded as this overlaps with the SSC and AGRE datasets. We subsequently restricted our analyses to only GWAS that had around 80% statistical power at a genetic correlation of 0.25 or greater than 60% power at a genetic correlation of 0.2, which is similar to the genetic correlation between autism and educational attainment, intelligence and schizophrenia. Three phenotypes met our criteria: 1. Educational attainment (28) (N = 766,345, excluding the 23andMe dataset), 2. Intelligence (29) (N = 269,867), and 3. Schizophrenia (30) (56,418 cases and 78,818 controls). All three GWAS are genetically correlated with autism, and PGS for these GWAS are over-transmitted from parents to autistic children [START_REF] Weiner | Polygenic transmission disequilibrium confirms that common and rare variation act additively to create risk for autism spectrum disorders[END_REF], suggesting that the observed genetic correlations with autism are not due to other confounding factors such as ascertainment bias.

PGS were generated for three phenotypes using PRSice2 (31), using independent SNPs (clumping r 2 of 0.1 and 250 kb) present in both the GWAS and the testing datasets.

Given the limited testing sample size and the number of tests conducted, we chose a priori pvalue thresholds that explained maximum variance in the three phenotypes: p ≤ 1 for the educational attainment and intelligence GWASs [START_REF] Lee | Gene discovery and polygenic prediction from a genome-wide association study of educational attainment in 1.1 million individuals[END_REF][START_REF] Savage | Genome-wide association meta-analysis in 269,867 individuals identifies new genetic and functional links to intelligence[END_REF], and p ≤ 0.1 [START_REF] Lam | Comparative genetic architectures of schizophrenia in East Asian and European populations[END_REF] for the schizophrenia GWAS. The total number of SNPs included are provided in eTable 2.

Autism core and associated features

We identified 12 autism core and associated features that are: 1. Widely used in studies related to autism; 2. Are a combination of parent-, self-, other-report and performance-based measures to investigate if reporter status affects the PGS association, 3. Collected in all three cohorts; and 4. Cover a range of core and associated features in autism. Details of each feature is provided in the eMethods 3. The core features are:

1 4. Non-verbal IQ (NVIQ) * Verbal and non-verbal communication scores were not separately calculated in the AIMS2-TRIALS-LEAP dataset. We thus used a total communication score and meta-analysed it with the verbal and non-verbal communication scores in the other two cohorts.

Statistical analyses

For each cohort, PGS were regressed against the autism features with sex and the first 15 genetic principal components as covariates in all analyses, with all variables standardised (mean = 0, standard deviation = 1). Additionally, age of participants in the AIMS-2-TRIALS LEAP cohort, and genotype array in the SSC cohort were included as covariates. Age at completion of each measure was only available in the AIMS-2-TRIALS LEAP dataset. IQ type and ADOS module were included as additional covariates. For SSC and AIMS-2-TRIALS LEAP as only unrelated individuals were included, a linear model was used. AGRE includes a large number of multiplex families with multiple autistic individuals per family. Thus, to retain all participants, we used linear mixed effects regression with family ID included as a random intercept to account for relatedness between individuals.

Effect sizes were meta-analysed across the three cohorts using inverse variance weighted meta-analyses with the following formula:

ݓ ൌ ܧܵ/1 ଶ ܧܵ ௧ ൌ ඥ1/Σ ݓ ܽݐ݁ܤ ௧ ൌ Σ ߚ ݓ /Σ ݓ
Where ߚ is the standardized regression coefficient of the PGS, ܧܵ is the associated standard error, and ݓ is the weight. p-values were calculated from Z scores ܽݐ݁ܤ( ௧ ܧܵ/ ௧ ሻ.

Variance explained was estimated (R 2 ) by squaring the ܽݐ݁ܤ ௧ . Given the high correlation between the autism features and phenotypes, we used Benjamini-Hochberg False Discovery Rates to correct for multiple testing (q-value < 0.05).

Core and associated autism features are quantitatively and qualitatively different between sexes [START_REF] Lai | Sex/gender differences and autism: setting the scene for future research[END_REF]. Further, autistic individuals with co-occurring ID are enriched for rare and de novo protein-truncating variants (PTV) [START_REF] Satterstrom | Large-Scale Exome Sequencing Study Implicates Both Developmental and Functional Changes in the Neurobiology of Autism[END_REF][START_REF] Sanders | Insights into Autism Spectrum Disorder Genomic Architecture and Biology from 71 Risk Loci Article Insights into Autism Spectrum Disorder Genomic Architecture and Biology from 71 Risk Loci[END_REF], suggesting that some of the variation in these phenotypes may be attributed to this class of genetic variants in these individuals [START_REF] Bishop | Identification of Developmental and Behavioral Markers Associated With Genetic Abnormalities in Autism Spectrum Disorder[END_REF][START_REF] Lord | Damaging de novo mutations diminish motor skills in children on the autism spectrum[END_REF]. So, we conducted sensitivity analyses by restricting the samples to only males (N = 3,040 -2,125) or individuals with IQ > 70 (N = 2,319 -1,801). We did not test for association between FSIQ and VIQ and the three PGS in the AGRE in the two sensitivity analyses, as fewer than 20 individuals had scores on these measures. We followed the same statistical analysis pipeline for the two sensitivity analyses, and identified significant associations using Benjamini-Hochberg FDR correction (q-value < 0.05).

To understand how the features correlated with each other, we conducted Pearson's correlation analyses followed by hierarchical clustering for each cohort (eMethods 4).

All analyses were conducted in R. Data and software availability is provided in eMethods 5.

Ethics

We received ethical approval to access and analyse de-identified genetic and phenotypic data from the three cohorts from the University of Cambridge Human Biology Research Ethics Committee.

Results

Phenotypic correlation in the three cohorts

Pearson's correlation produced a similar correlation profile across all three cohorts with two clusters -a core autism cluster with all core autism features, and an associated feature cluster with all three IQ measures and VABS (Figure 1, eFigures 1 -3, eTables 3 -5). The two clusters were largely negatively correlated with each other. Within the autism cluster, hierarchical clustering suggested that instrument type had primacy over domain. For instance, the ADOS subscales clustered closely together, and as did the two parent-report measures (SRS and RBS).

Insert Figure 1 here Correlation analyses of the correlation coefficients across pairs of features identified high correlations for all three pairs (SSC-AGRE: r = 0.89, p-value < 2x10 -16 ; SSC-AIMS-2-TRIALS LEAP: r = 0.92, p-value < 2x10 -16 ; and AGRE -AIMS-2-TRIALS LEAP: r = 0.92, p-value < 2x10 -16 ) (Figure 2).

Insert Figure 2 here Polygenic score analyses PGS for intelligence were positively associated with all measures of IQ and VABS with concordant effect direction in all cohorts: FSIQ (Beta = 0.08±0.02, q-value = 6.69x10 -4 , R 2 = 0.63%), VIQ (Beta = 0.06±0.02, q-value = 5.21x10 -3 , R 2 = 0.37%), NVIQ (Beta = 0.09±0.02, q-value = 3.82x10 -5 , R 2 = 0.77%), and VABS (Beta = 0.06±0.02, q-value = 1.91x10 -2 ) (Figure 3 

and eTable 6).

Similarly, PGS for educational attainment were positively associated with all measures of IQ and VABS with concordant effect direction in all cohorts: FSIQ (Beta = 0.06±0.02, q-value = 2.36x10 -3 , R 2 = 0.30%), VIQ (Beta = 0.06±0.01, q-value = 6.69x10 -4 , R 2 = 0.32%), NVIQ (Beta = 0.05±0.01, p-value = 7.57x10 -3 , R 2 = 0.21%), and VABS (Beta = 0.04±0.02, q-value = 4.53x10 -2 , R 2 = 0.20%) (Figure 3 and eTable 6). There were no statistically significant differences in effect sizes between the PGS for education and intelligence for all measures of IQ.

Interestingly, PGS for educational attainment were also positively associated with scores on the verbal and non-verbal communication subscales of the ADI, though the effect directions were not concordant in the three cohorts (ADI NVC: Beta = 0.05±0.02, q-value = 3.23x10 -2 , R 2 = 0.26% ADI VC: Beta = 0.05±0.02, q-value = 2.69x10 -2 , R 2 = 0.27%) (Figure 3 andeTable 6). Higher scores on the ADI are associated with more difficulties with communication.

PGS for schizophrenia were positively associated with two ADI subscales (ADI RRB: Beta = 0.06±0.02, q-value = 5.21x10 -3 , R 2 = 0.39%, ADI NVC: Beta = 0.05±0.02, q-value = 3.23x10 -2 , R 2 = 0.32%) (Figure 3 and eTable 6). The effect direction was concordant in all three cohorts for ADI RRB but not for ADI NVC (eTable 6).

Insert Figure 3 here

Assessing heterogeneity across cohorts and polygenic scores

We next conducted binomial sign test to investigate effect direction concordance between the three cohorts. Formal tests of heterogeneity are likely to be biased given the small number of studies included [START_REF] Hippel | The heterogeneity statistic I(2) can be biased in small metaanalyses[END_REF], so we assessed heterogeneity using sign tests assessing effect directions. 32 out of 36 tests had concordant effect direction between the SSC and the AGRE cohorts (p-value = 1.94x10 -6 , binomial sign test), 21 out of 30 between the SSC and AIMS-2-TRIALS (p-value = 0.04), and 22 out of 30 between the AGRE and the AIMS-2-TRIALS dataset (p-value = 0.01), suggesting largely similar effect directions across cohorts.

We also investigated the concordance of effect direction between the three sets of PGS for the 12 features tested using the meta-analysed effect direction. All 12 tests had concordant effect direction between the PGS for educational attainment and intelligence (pvalue = 4.8x10 -4 , binomial sign test), but only 6 of 12 has concordant effect direction between PGS for schizophrenia and both educational attainment and intelligence (p-value = 1). This is expected given the high genetic correlation between intelligence and educational attainment (r g = 0.72±0.011), but the low genetic correlation between schizophrenia and intelligence (r g = -0.21±0.025) and educational attainment (r g = 0.01±0.017).

Sensitivity analyses

As the AIMS-2-TRIAL LEAP dataset significantly differed from the AGRE and the SSC datasets in terms of fraction of female autistic or autistic individuals with IQ < 70, we conducted two sensitivity analyses (Methods). In the males-only analyses, PGS for intelligence were associated with FSIQ and NVIQ (eFigure 4 and eTable 7). PGS for educational attainment were associated with the two ADI communication subscales, RBS, FSIQ, and VIQ. Finally, PGS for SCZ were associated with ADI: RRB.

In the IQ > 70 analyses, PGS for intelligence and educational attainment were associated with FSIQ, VIQ, and NVIQ. Notably, the variance explained in this subset of individuals for these three phenotypes were 2 -3 times higher than the variance explained in the primary analyse. Additionally, PGS for educational attainment were associated with scores on the VABS, RBS, and ADI: NVC. Finally, PGS for schizophrenia were significantly associated with ADI: RRB and NVIQ (eFigure 5 and eTable 8). In both sensitivity analyses, the effect directions were concordant for all significant associations.

Discussion

Given demographic differences between the three cohorts, we first compared the patterns of phenotypic correlations for the core and associated autism features in the three cohorts, and identified a similar pattern in all three datasets. The core features clustered together, and the measures of intelligence and adaptive behaviour clustered together. This was confirmed by high Pearson's correlation between pairs of features across the three cohorts.

PGS for the three phenotypes were differentially associated with the features tested. Specifically, PGS for educational attainment and intelligence were positively associated with all three measures of IQ and VABS. The shared genetics between VABS and educational attainment and intelligence is unsurprising, given the modest to substantial phenotypic positive correlations between VABS and measures of IQ in the three cohorts (r = 0.36 to 0.68). Sensitivity analyses in autistic individuals with IQ > 70 confirmed the association between the measures of IQ and PGS for educational attainment and intelligence. Previous research has suggested that protein truncating rare and de novo variants are negatively associated with measures of IQ and scores on the VABS in autistic individuals [START_REF] Sanders | Insights into Autism Spectrum Disorder genomic architecture and biology from 71 risk loci[END_REF][START_REF] Satterstrom | Large-Scale Exome Sequencing Study Implicates Both Developmental and Functional Changes in the Neurobiology of Autism[END_REF][START_REF] Robinson | Genetic risk for autism spectrum disorders and neuropsychiatric variation in the general population[END_REF], though these sets of variants are enriched in individuals with IQ < 70. In contrast, in our analyses, PGS for educational attainment and intelligence explained a greater proportion of variance in measures of IQ in autistic individuals with IQ > 70 compared to all autistic individuals, suggesting a more prominent role for PGS in measures of IQ in autistic individuals without intellectual disability. Taken together, our analyses suggest that in autistic individuals, similar to the general population [START_REF] Lee | Gene discovery and polygenic prediction from a genome-wide association study of educational attainment in 1.1 million individuals[END_REF][START_REF] Savage | Genome-wide association meta-analysis in 269,867 individuals identifies new genetic and functional links to intelligence[END_REF][START_REF] Ganna | Ultra-rare disruptive and damaging mutations influence educational attainment in the general population[END_REF], genetic variants across the allelic frequency spectrum contribute to differences in IQ and related measures, but the relative contribution of different sets of genetic variants may differ based on intellectual disability.

PGS for educational attainment were also associated with higher scores on the two ADI communication subdomains (verbal and non-verbal communication), which is in the opposite direction to what's been observed between social and communication difficulties and educational attainment in the general population (r g = -0.30± 0.11, P = 0.007) [START_REF] Warrier | Social and non-social autism symptoms and trait domains are genetically dissociable[END_REF]. Sensitivity analyses restricting to either males or individuals with IQ > 70 also identified significant associations between PGS for educational attainment and ADI communication subdomains with concordant effect direction across all three datasets. This inversion in effect direction between social and communication difficulties and educational attainment in the typical population and autistic individuals must be further investigated. In the two sensitivity analyses PGS for educational attainment were negatively associated with scores on the RBS, though this was only nominally significant in the non-stratified analyses. The variance explained by the PGS for educational attainment for RBS-R in the subgroups was 2 -2.5x the variance explained in the primary analyses, highlighting, yet again, heterogeneity within the autism spectrum based on IQ and sex.

PGS for schizophrenia, on the other hand, were positively associated with scores on ADI: RRB and ADI: NVC. However, only the association with ADI: RRB was significant in the two sensitivity analyses. In the general population, there is some evidence to suggest that PGS for schizophrenia are associated with social and communication difficulties [START_REF] St Pourcain | ASD and schizophrenia show distinct developmental profiles in common genetic overlap with population-based social communication difficulties[END_REF][START_REF] Riglin | Schizophrenia risk alleles and neurodevelopmental outcomes in childhood: a population-based cohort study[END_REF]. However, to our knowledge, this is the first report linking PGS for schizophrenia with restricted and repetitive behaviour, though RRBs are elevated in individuals with schizophrenia [START_REF] Evans | Development of Two Dimensional Measures of Restricted and Repetitive Behavior in Parents and Children[END_REF].

The sample size for each individual cohort was limited, and the number of cohorts were small excluding the possibility of conducting formal tests of heterogeneity between cohorts. However, analyses of effect direction of the three sets of PGS revealed broad similarities between cohorts, with notably high concordance in effect direction between the AGRE and the SSC cohorts. This is notable given the substantial differences in demographic characteristics between the cohorts, and potential differences in the SNPs used to generate the polygenic scores for the three cohorts.

Comparing the physical correlations to the effect direction of the PGS further helps to elucidate the differences between the three sets of PGS. Whilst PGS for SCZ is positively associated with the autism core features, and negatively with the associated features, the PGS for educational attainment and IQ were positively associated with most features tested. Notably, PGS for schizophrenia were significantly associated with some autism core features, PGS for intelligence were significantly associated with all associated features, whereas PGS for educational attainment were significantly associated with all associated features and some autism core features suggesting differential association. However, we note that the statistical significance of these associations will be influenced by sample size. In other words, larger sample sizes may identify other associations between the PGS and the features.

Our study also provides a cautionary note about instrument bias which is reflected in the PGS associations. For example, restricted and repetitive behaviours are primarily measured here using RBS, ADI-RRB and ADOS-RRB. The phenotypic correlations between these are low to modest (r : 0.11 -0.48). Further, SCZ PGS are only associated with ADI-RRB, and PGS for educational attainment are only associated with RBS (in the sensitivity analyses). Together this suggests that idiosyncratic and systematic differences (e.g. reporter bias, number of questions) makes it challenging to compare different core and associated features even if they are meant to capture the same underlying latent trait. Phenotypically, this manifests as modest correlations, and genetically this suggests different underlying genetic architectures for these features, both of which have been demonstrated before [START_REF] Mallard | Not just one p: Multivariate GWAS of psychiatric disorders and their cardinal symptoms reveal two dimensions of cross-cutting genetic liabilities[END_REF][START_REF] Knott | Living with ASD: how do children and their parents assess their difficulties with social interaction and understanding?[END_REF][START_REF] Johnson | Discrepancies between self-and parentperceptions of autistic traits and empathy in high functioning children and adolescents on the autism spectrum[END_REF].

Limitations

Whilst the largest study to date, we were statistically well powered to investigate the shared genetics only with three phenotypes, and were not well-powered to explore the covariance explained at multiple different p-value thresholds in the training datasets. Larger datasets may identify additional significant associations between the current PGS and features tested. Further, whilst well powered, PGS still do not account for all the SNP heritability. We also do not examine the role of rare and low-frequency variants in this study, which are also associated with autism and the three phenotypes [START_REF] Satterstrom | Large-Scale Exome Sequencing Study Implicates Both Developmental and Functional Changes in the Neurobiology of Autism[END_REF][START_REF] Ganna | Ultra-rare disruptive and damaging mutations influence educational attainment in the general population[END_REF][START_REF] Singh | Rare loss-offunction variants in SETD1A are associated with schizophrenia and developmental disorders[END_REF]. Finally, each many phenotypes included in the study (e.g. SRS and RBS-R) can be further divided into additional subdomains based on factor analyses or evaluating the items included. A comprehensive investigation across all subdomains is warranted, yet is only possible with additional datasets that provide sufficient statistical power.

Conclusions

Core and associated autism features are differentially associated with PGS for intelligence, educational attainment, and schizophrenia. We find limited evidence for heterogeneity between cohorts despite differences in demographic characteristic, though stratifying for males and IQ > 70 identified additional associations with PGS. Our study provides insights into the underlying heterogeneity in autism, and provides greater resolution to the shared genetics between autism and intelligence, educational attainment, and schizophrenia. 
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