Individual common variants exert weak effects on risk for
Autism Spectrum Disorders
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Supplementary Table 1. Top findings (<1x10°®) from exploratory (secondary analyses) of the combined sample.

Chr Position SNP Allele Gene Diagnosis Ancestry Inheritance P OR

1 94924400 rs841361 G None Lower-1Q All Paternal Transmissions 9.361e-07 0.37 (0.24-0.56)
1 116327194 rs12726299 G SLC22A15 Verbal European Paternal Transmissions 1.496e-07 1.51(1.29-1.76)
1 204764871 rs11118968 A RASSF5 Spectrum All Maternal Transmissions 2.452e-07 0.44 (0.32-0.61)
2 31000000 rs10205350 A GALNT14 Non-verbal All Maternal Transmissions 3.942e-07 0.50 (0.38-0.66)
2 230226476 rs6752370 G DNER Strict All Maternal Transmissions 8.526e-07 1.62 (1.33-1.96)
3 185006350 rs263035 G YEATS2 Spectrum All Paternal Transmissions 2.258e-07 1.39(1.22-1.57)
4 147068744 rs12331851 A ZNF827 Verbal European Paternal Transmissions 6.081e-07 0.38 (0.26-0.57)
5 2162900 rs6879627 A None Higher-1Q European Maternal Transmissions 3.992e-07 0.52 (0.40-0.67)
5 11424304 rs6891903 G CTNND2 Lower-1Q European Maternal Transmissions 7.801e-07 0.08 (0.02-0.32)
5 65575602 rs29456 A None Strict All Maternal Transmissions 1.226e-07 1.65 (1.37-1.99)
7 145753720 rs1718101 A CNTNAP2 Higher-1Q European Additive 7.783e-09 2.13 (1.63-2.80)
10 55971935 rs1930165 A PCDH15 Higher-1Q All Maternal Transmissions 9.861e-08 0.60 (0.50-0.73)
10 119652081 rs1936295 A None Spectrum European Maternal Transmissions 6.636e-07 1.69 (1.37-2.09)
11 106363884 rs11211996 G GUCY1A2 Non-verbal European Paternal Transmissions 4.287e-07 2.11 (1.56-2.85)
11 113578084 rs3782000 A ZBTB16 Higher-1Q All Additive 1.842e-07 1.41 (1.24-1.61)
12 76273679 rs4761371 A None Strict European Paternal Transmissions 3.914e-07 0.46 (0.34-0.63)
16 4941380 rs9635542 G None Non-verbal All Paternal Transmissions 3.268e-07 0.44 (0.32-0.61)
16 61230112 rs288604 G None Spectrum All Maternal Transmissions 2.975e-07 1.58 (1.32-1.88)
17 68575820 rs9302952 C SLC39A11 Verbal All Maternal Transmissions 4.039e-07 1.64 (1.35-1.99)
18 7024945 rs600695 G LAMA1 Higher-1Q All Paternal Transmissions 3.578e-07 1.61(1.34-1.94)
18 34259508 rs932026 A None Higher-1Q European Maternal Transmissions 1.473e-07 0.44 (0.32-0.60)
20 4921455 rs6053022 G SLC23A2 Phrase All Additive 4.970e-07 N/A

20 14810971 rs6110458 A MACROD2 Spectrum All Maternal Transmissions 1.806e-07 1.46 (1.27-1.69)
20 14813155 rs14135 G MACROD2 NCRNA00186 Spectrum European Maternal Transmissions 1.778e-07 1.49 (1.28-1.74)
20 14815421 rs1475531 C NCRNA00186 MACROD2 Strict All Maternal Transmissions 2.011e-07 1.53(1.30-1.79)
21 38787019 rs2836439 A ERG Lower-1Q European Paternal Transmissions 6.638e-07 0.42 (0.30-0.60)




Supplementary Table 2. Top findings (<1x10°°) from association analyses (primary and secondary analyses) of the Stage-2 only sample.

Chr Position SNP Allele Gene Diagnosis Ancestry Inheritance P OR
1 12758454 rs1812242 A PRAMEF12 Spectrum European Additive 4.286e-07 1.44 (1.25-1.66)
151714270 rs289932 A None Strict European Additive 5.424e-07 0.67 (0.57-0.79)
2 212147556 rs1879532 A ERBB4 Strict European Additive 1.656e-07 1.72 (1.39-2.11)
12 124650315 rs16919315 A TMEM132B Spectrum All Additive 5.120e-08 0.53 (0.42-0.67)
22 25529236 rs9608521 A None Strict All Additive 7.619e-07 1.46 (1.25-1.69)
1 94924400 rs841361 G None Lower-1Q All Paternal Transmissions 9.361e-07 0.37 (0.24-0.56)
2 151714270 rs289932 A None Strict European Paternal Transmissions 5.039e-08 0.49 (0.38-0.64)
2 151760571 rs289858 A None Strict European Paternal Transmissions 2.810e-07 0.52 (0.40-0.67)
2 206402425 rs10185592 C None Verbal All Maternal Transmissions 3.148e-07 0.42 (0.30-0.59)
2 212147556 rs1879532 A ERBB4 Spectrum European Maternal Transmissions 1.548e-08 2.02 (1.57-2.59)
3 185007814 rs263030 G YEATS2 Verbal All Additive 2.756e-07 1.37 (1.21-1.54)
3 185010311 rs263025 G YEATS2 Verbal All Paternal Transmissions 1.576e-07 1.71 (1.39-2.09)
4 85060273 rs17007739 C None Lower-1Q All Maternal Transmissions 4.770e-07 2.96 (1.88-4.66)
5 77011794 rs351871 G None Verbal European Additive 3.819e-07 1.40 (1.23-1.59)
6 20839502 rs7741604 C CDKAL1 Lower-1Q All Maternal Transmissions 8.814e-07 0.21 (0.10-0.43)
6 23898093 rs1408744 A None Spectrum All Paternal Transmissions 8.056e-07 0.65 (0.54-0.77)
6 160754504 rs12194182 G SLC22A3 Non-verbal All Maternal Transmissions 8.858e-07 2.63 (1.75-3.94)
7 6400611 rs836474 A RAC1 Lower-1Q European Additive 5.862e-07 0.04 (0.01-0.32)
7 16746533 rs7800565 G None Verbal All Maternal Transmissions 7.951e-07 0.54 (0.42-0.69)
7 41089976 rs12701862 G None Verbal All Additive 8.762e-07 1.38 (1.21-1.57)
10 5414464 rs10904487 G None Spectrum All Paternal Transmissions 4.292e-07 0.63 (0.52-0.75)
10 108357717 rs7910584 C SORCS1 Higher-1Q All Paternal Transmissions 7.135e-07 0.47 (0.34-0.64)
11 66419306 rs7122539 A PC Spectrum European Paternal Transmissions 9.641e-07 0.60 (0.49-0.74)
11 106488937 rs1895729 A None Non-verbal All Paternal Transmissions 1.315e-07 2.53 (1.76-3.64)
11 106505744 rs10749886 A None Non-verbal European Paternal Transmissions 4.049e-07 2.74 (1.81-4.15)
12 76273679 rs4761371 A None Strict European Paternal Transmissions 3.914e-07 0.46 (0.34-0.63)
13 87962320 rs519700 A None Lower-1Q All Additive 9.060e-07 2.97 (1.85-4.78)
14 63401175 rs2150291 A SYNE2 Spectrum All Paternal Transmissions 2.828e-07 1.72 (1.40-2.13)
17 125891 rs7207517 A RPH3AL Spectrum European Paternal Transmissions 3.047e-07 1.97 (1.51-2.57)
18 45347861 rs2000813 A LIPG Lower-1Q European Additive 2.622e-07 0.47 (0.35-0.64)




Supplementary Figure 1. Plot highlighting population ancestry. Groups A through C delineate 1285, 771, and 486 families of European ancestry as
determined by representation of European recruitment sites. All other families were assigned to be non-European for purposes of association analysis.
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Supplementary Figure 2. Analytic Strategy: graphic to highlight the primary and secondary analyses performed as part of the Autism Genome Project
GWA strategy. Arrows indicate groups that are subsets of the originating group. Sample sizes for Stage 2 and the combined Stagel and Stage analyses
are given in Table 1.

E—
Word QTL# E‘Phrase QTL
I\ Verbal / (é’
V N S
o
o
s Non-Verbal { . >
=
w
]
_> Higher-IQ < @
_> Lower-1Q <
—_—
AGP Collection :> Spectrum European o
(Spectrum All) Subset 3
Jal]
<
[T 1 — 3
W Qi
1 -
Strict All Subset Strict European o
—'\ Subset @
—/1 ___,




Supplementary Figure 3A.QQ-plot and Manhattan-plot: All ancestries, spectrum diagnostic classification.
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Supplementary Figure 3B. QQ-plot and Manhattan-plot: All ancestries, strict diagnostic classification.
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Supplementary Figure 3C. QQ-plot and Manhattan-plot: European ancestries, spectrum diagnostic classification.
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Supplementary Figure 3D. QQ-plot and Manhattan-plot: European ancestries, strict diagnostic classification.
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Supplementary Figure 4. Regional association plots for SNPs highlighted in the primary analyses of the combined sample. Linkage disequilibrium based
on HapMap r3 CEU+TSI. Index SNP shown in blue diamond. Markers in linkage disequilibrium with the index SNP are shown in large circles; red r’20.8,
orange r’20.6, yellow r’0.4, green r’20.2, white r’<0.2. Recombination rates plotted in gold.
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rs7711337 (Spectrum Diagnosis, All Ancestries)
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rs7834018 (Strict Diagnosis, European Ancestries)
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rs4150167 (Spectrum Diagnosis, All Ancestries)
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Supplementary Figure 5. Overview of additional associations observed for SNPs highlighted in the primary analyses of the combined sample. Red=index
association; Orange=index association for Stage 1, Stage 2 and parent of origin (combined samples); Blue=Other primary analyses (combined sample);
Green=0ther secondary analyses (combined sample).
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Supplementary Figure 6A. Additive Genetic Variance at Marker (Vm) explained by Stagel-derived allele-score in Stage 2 probands and pseudo-controls
for strict autism and European ancestry. Note the stratification by quintile of minor allele frequency (header). Significant association of allele-score

denoted by (*p<.05, **p<.01, ***p<.001).
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Supplementary Figure 6B. Additive Genetic Variance at Marker (VM) explained by Stagel-derived allele-score in Stage 2 probands and pseudo-controls
for spectrum diagnosis and European ancestry. Note the stratification by quintile of minor allele frequency (header). Significant association of allele-
score denoted by (*p<.05, **p<.01, ***p<.001).
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Supplementary Figure 6C. Additive Genetic Variance at Marker (VM) explained by Stagel-derived allele-score in Stage 2 probands and pseudo-controls
for strict autism of any ancestry. Note the stratification by quintile of minor allele frequency (header). Significant association of allele-score denoted by
(*p<.05, **p<.01, ***p<.001).
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Supplementary Figure 6D. Additive Genetic Variance at Marker (VM) explained by Stagel-derived allele-score in Stage 2 probands and pseudo-controls
for strict autism and European ancestry. Note the stratification by quintile of minor allele frequency (header). Significant association of allele-score
denoted by (*p<.05, **p<.01, ***p<.001).
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Supplementary Figure 7. Genotype clustering for associated SNPs not in substantial linkage disequilibrium with surrounding SNPs.
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Supplementary Figure 8. Distribution within the combined AGP sample for age at first word.
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Supplementary Figure 9. Distribution within the combined AGP sample for age at first phrase.
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