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Supplementary Figure 1. Simulated data of showing histograms of the number of pedigrees for which
the longest autozygous segment found is of a certain length. Beyond a separation of 10 meioses to the
tMRCA, there are fewer than 8% of pedigrees that have an autozygous segment of at least 10Mb.
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Supplementary Figure 2. The mutation rate estimated from autozygous segments at least L0Mb long that
have been further trimmed from each end at a distance given on the x-axis. We see that there is minimal
change to the mutation rate estimate beyond 2Mbs of trimming.




c>A
ACA > AAs ACC > AX ACG > AAG ACT > AAT CCA>CAA | CCC>CAC | CCG>CAG ©CT > CAT GCA > GAY GCC>GAC | GCG>GAG | GCT>GAT TCA>TAR TCC>TAC | TCG > TA TCT> TAT

i '?QOMnﬂv'v=U=!!\z¢s,ho'@ el e 5 (NS . O
01

c>G

ASA>AGA | AGO>AGC | AGAGS | ACT-AGT | OCA>OGA | 00>0G0 | 00G>0G8 | OCT>CGT “I"GGA>GGA | GO0>GG0 | G0G>GOG | GOT>GGT | TOA>TOA | T60>Tag | T0G>To 6T > TGT
R i T s N [ W " o [ NG g [ S o i~ ML Sl | P | | T T ] T B
00001
0001
L d
3 oot il o al °
.

INominal p-value threshold | | °
il

>T
ACA > AT ASS>ATC | ACG>ATS | ACTATL | CCASCTA | ©C0>CTO | O98>CTG | OCT>OTT T GGAGTA | GGC>GTC | GCG>GTG | GOT>GTT | TGA>TA | TGO>TIG | ToG>TT TeT> T

1e-05| U ® e o

0.0007, L

Soo0yf [ |

3 oonec.
0.

T>A
AASAM | ATC> A ATG>MG | ATT>AT | CTA>CAA | CIC>CAC | CTG>CAG | CTT>CAT | GIA>GAA | GIC>GAC | GIG>GAG | GIT>GAT | TIA>TM | TIC>TAG | TIG>TA T
00001
3 0.001 N
5 ool °
& Mominalpvabe threshod | S NSRS ! N S SN P NN (SR S S— el ] . -

™C

AA>ACA | AIC> A ATG > ACG ATT > ACT CTA>CCA | CTC>CCC | CTG>CCG | CTT>CCT GTA>GCA | GIC>GCC | GIG>GCG | GIT>GCT TIA>TCA TIC>TCC | TTG>TC TIT>TCT

0.0001

0.001

.

2 oot

INominal p-vakse threshoid | I | . &
01lg®
.
¥ °

™6
ATA > AGA ATC > AGH ATG > AGG ATT > AGT CTA>CGA | CTC>CGC | CTG>CGG crT>car GIA>GGA | GIC>GGC | GTG>GGG GIT>GGT A>T TIC > TaG TTG > TG TIT>TGT
el : | I | | : | |

Supplementary Figure 3. Comparisons of the proportion of each of the 96 tri-nucleotide signatures
across datasets. Differences in context-specific mutation rate. y-axis: significance of the difference in
proportion of DNMs for each signature between 1152 mutations from the autozygosity dataset (AZ) and
850 DNMs from the Complete Genomics trio dataset (PJL) in comparison with 6948 mutations from the
meta-analysis dataset (MDNM) and mutations private to Europeans in the 1000 Genomes Project
(EURpriv). Additional comparisons for mutations private to the PJL population from the 1000 Genomes
Project (PJLpriv) and private to Europeans (EURpriv) shown in rightmost panel. As controls significance
of the difference in 747 DNMs from the Scottish Family Health Study (SFHS); Colors (Orange, first
population has a lower proportion, Blue, otherwise) and size reflect the sign and fold difference of the
test. Comparisons for which de novo mutations have 0 counts shown in squares. The only tri-nucleotide
context, 5> CCG — CTG 3’ that shows experiment wide significance, and consistent direction of effect
shown in yellow box.
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Supplementary Figure 4. Mean depth across sites and individuals on the evaluated portion of the
genome
a Histogram of the distribution of mean depth per individual across all sites. b Histogram of the mean
depth per site across all individuals.



Self stated parental relatedness
First First cousin | Second | Other Other Do not
cousin | once removed | cousin | blood | marriage | know
Inferred 6 (First 835 7 33 29 2 528
Meiosis cousin)
8 (Second 423 1 47 63 15 621
cousin)
10 (Third 1 13 17 11 356
cousin)
>10 (Not 19 0 6 14 0 103
considered

Supplementary Table 1. Most probable number of separating meioses giving rise to autozygous segment

lengths as compared with those from self-stated parental relatedness.

Pedigree ascertained relatedness

Double First First cousin Second Third cousin
First cousin | cousin | once removed cousin

Inferred 6 (First 2 46 2 0 0
Meiosis cousin)

8 0 2 0 5 0
(Second
cousin)

10 0 0 0 0 1
(Third
cousin)

Supplementary Table 2. Most probable number of separating meioses giving rise to autozygous segment

lengths as compared with those from well studied pedigrees.




Allele Percentage of Percentage of False negative False positive
Frequency sites identified genotypes rate rate
correctly identified
correctly
Singleton 83.77 NA 16.23 3.60
10% 94.55 97.22 8.23 1.05
20% 94.27 98.10 7.63 0.86
30% 93.91 98.17 7.92 0.94

Supplementary Table 3. Estimates of the false negative rates on the allele frequency based on our
approach of altering reads to contain a new mutation then remapping them and recalling. Two
components to the false negative rate are measured: first the percentage of introduced sites that failed to
be called, and second the fraction of introduced heterozygous genotypes that failed to be called at a site
that was already known to be polymorphic based on other individuals. The total false negative rate is

reflected by aggregating both of these types of error.

Class of mutation PJL MDNM
5 CCG3 —-55CTG3 54 310
notCCG3 -5 CIG3® 795 6592

Supplementary Table 4. 2x2 table showing the number of mutations of the particular class, 5° CCG 3’
— 5’ CTG 3’ in the PJL complete genomics trios and those from a set of meta de novo mutations

ascertained in Europeans.




Dataset Total Number of DNMs Type of sequencing Ancestry
Autozygos(lg/,z;hls dataset 1152 28x WES illumina HiSeq 2500 Pakistani
Scottish Family Health . . .
Study (SFHS)° 747 30x WGS illumina HiSeq 2500 European
Meta de novo mutations® 6902 Variable coverage WGS European
PIL Com_lpzlr(ie;is(fenomlcs 850 80x Complete genomics Pakistani
Mutations private to
Europeans in the 1000 2452300 7.4x WGS illumina HiSeq 2500 | European
Genomes Project excluding
singletons?
Mutations private to PJL in
the 1000 Genomes Project 162855 7.4x WGS illumina HiSeq 2500 Pakistani

excluding singletons™

Supplementary Table 5. Table showing a listing of various datasets their acronyms, the total number of
DNMs seen and the sequencing technology used along with their ancestry.
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Supplementary Note 1

Equation 1:

P(hetindup 2,hetindup 1| a,B,f)
P(hetindup 1| a,pB,f)

P(hetindup 2| hetindup 1,a,8,f) =

Equation 2:

_ P(het indup 1, het in dup 2 | reality is hom alt, a, B, f)P(reality is homalt) + P(het in dup 1, het in dup 2 | reality is het, a, B, f)P(reality is het) + P(het in dup 1, het in dup 2 | reality is ref,a, B, f)P(reality is homref)
- P(het in dup 1 | reality is homalt, a, B, f)P(reality is homalt) + P(het in dup 1| reality is het, a, B, f)P(reality is het) + P(het in dup 1| reality is ref,a, B, f)P(reality is homref)

_2PA-p*+ 2fA-NHA-a)*A-p)* +2fA - Ha?p? + 4f(1 - HA - )1 - B)(ap)
2f21=PB) + 2fA-NHA-)A =) + 2f(1 = H(ap) + 2(1 = f)?a




