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Wakefield AJ. MMR vaccination and autism. Lancet 1999;354:949-50.
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The proportion of autism that can be explained by
genes is estimated at 90%




Genetics of autism is heterogenous. No one gene accounts for
a large proportion of the disorder










Large-Scale Copy Number
Polymorphism in the
Human Genome
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Strong Association of De Novo Copy
Number Mutations with Autism
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Table 1. Spontaneous CNVs detected by ROMA. A description of 17 de novo
CNVsin 16 subjectsis provided, along with the methods used for its validation.
The number of unique RefSeq genes within each CNV region is indicated, and
when the locus apparently encompasses only a single gene, the gene symbol is

Start

CN

listed. Types of validation included (&) higher-resolution microarray scans by
390K ROMA or Agilent 244K CGH, (B) G-banded karyotype, (C) FISH, and (D)
microsatellite genotyping. References are listed for four cases where similar de
novo CNV's were previously reported in the literature.

Family single-gene ¢

Individual Locus = Length Diagnosis Gender WValidation # Genes
position change type targets
63-144-2575 and 2q24.2 162,212,720 99252 Loss Simplex Autism Female A 1 SLC4A10
2667
61-2710-3 2q37.2-937.3 236,414,455  §,286,648 Loss Simplex Autism Male A B D 50 (19)
Van&9-258900 2q37.3 238,217,066 4,484,037 Loss S5implex Autism Male A D 43 (19)
89-3507-1 3pla.2 60,746,033 101,507 Loss Simplex Autism Male A 1 FHIT
63-562-6612 ipla.2 61,072,100 293,094 Gain Simplex Autism Male A 1 FHIT
AUO10604 6p23 13,997,280 1,264,651  loss  Multiplex Autism Male A D 2
13g14.12-g14.13 44,199,441 1,943,737 Loss A D 13
AUOT2203 fp2l.l 15,160,118 151,880 Loss Simplex Autism Male A 1 FLI16237
AU032903 10g11.23-921.2 50,562,149 10,916,362 Gain Multiplex Autism Male A B 23
60-3061-4 15g11-g13.33 18,526,971 12,229,800  Gain S5implex Autism Male A B 30 (21)
LU EELNL) Tep13.2 5 002,030 207,000 Lo Simplex . mLnsm o remale m B oD T Azﬂﬁ_‘
‘CGED&l 16p1l1.2 29,578,715 502,574 Loss Simplex  Asperger’s Female ACD 27
- nl3 75 317 291 959 lose Simplex Auficm Eemale A C D 7
SK-135-C 20p13 2,785,194 1,149,205 Loss Simplex  Asperger's  Male A D 23
89-3524-100 22013.31-g13.33 45,144,027 4,321,856 Loss Simplex Autism Female A, B C D 30 (20)
NA10857 2plé.a 58,394,177 2,786,284  Gain Control  Unaffected  Male A 7
AUDT0BO7 20p13-pl2.3 111,824 5,316,286  Gain Simplex  Unaffected Female A 69
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Class Gene Function







[llumina
HiSeq

>| GATK

Forest
DNM

Parental
origin

-Sanger
-Sequenom

¥\



r-squared = 0.467, p-
value = 2.65e-10



Estimated Autism Risk and Older Reproductive Age

| Marissa D. King, PhD, Christine Fountain, PhD, Diana Dakhlallah, BA, and Peter S. Bearman, PhD






Case vs Case

Cases (ASD, ID, SZ) LOF+NS

DNM n DNMs observed expected fold P
type overlap (95%Cl)

LOF+NS 49 28 14.8(10-20) 1.84 0.000078
lof 8 6 2.6(1-5) 1.92 0.019
NS 41 22 12.1(8-17) 1.75 0.001

SYN 25 11 7.2(4-11) 1.47 0.057

Case vs Control

Controls LOF+NS
DNM n DNMs observed expected fold P
type overlap (95%Cl)

LOF+NS 49 6 6.5(3-10) 0.93 0.5
lof 8 0 0.8(0-2) 0.55 0.4
NS 41 6 5.6(2-9) 1.06 0.49

SYN 25 0 2.9(1-6) 0.25 0.041



P-value
Case vs Case

Replication
LOF NS SYN
g LOF 0.63
E Ns 0.14
& syN 0.22
Case vs Control
Replication
LOF NS SYN
E LOF 0.5 0.47 0.44
£ Ns 0.4 0.9 0.51
& s | 049 0.51 0.57
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% % ASD

Mutation Type

controls explained

de poyo copy number 3 5 A 5
variation
de novo loss of function 20 10 2 10
De novo missense

. . 22 12 1. 1
(recurrent in this study) 8 0
rare complete gene knock-out 6 3.3 1.8 2.7
rare 6 X-linked loss of P - = o
function
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