Supplemental Text
ME-Scan protocol

ME-Scan was performed on blood-derived DNA of 460/599 CEPH individuals prior to
sequencing on the Illumina 2000 platform (Supplemental Table S1). ME-Scan is a targeted
sequencing protocol that amplifies specific regions of the genome prior to [llumina sequencing
(Witherspoon et al. 2010; Ha et al. 2016; Witherspoon et al. 2013; Feusier et al. 2017; Ha et al.
2017). This protocol targets the 7bp insertion that is diagnostic of Yb8/9 elements (Witherspoon
et al. 2013, 2010; Feusier et al. 2017). Two individuals (grandparent and offspring) failed
sequencing and were dropped from the analysis. Data were mapped to hg19 using bwa align
(bwa version 0.7.9a) (Li and Durbin 2009) and uploaded to SQL developer for analysis. Read set
processing was the same as described in (Witherspoon et al. 2013). A detailed report of the ME-
Scan protocol including primers is reported in (Feusier et al. 2017). De novo elements were
detected by finding loci that were present in at least one offspring and absent in the
parents/grandparents. Loci with less than eight reads of support were removed, based on (Feusier
et al. 2017). We identified and validated one de novo Alu Yb8 insertion, Alu #1 (Table 1 and
Supplemental Tables S2, S12).
ME-Scan sequencing library construction for the 16 grandparent-parent trios

Genomic DNA samples from 48 individuals were obtained from Coriell Cell Repositories
(https://coriell.org/). The samples contain 16 parent-offspring trios with northern and western
European ancestry from the CEPH collection. Information including population, family and
individual relationships is shown in Table S1.

The ME-Scan libraries were prepared following the ME-Scan protocol described

previously (Ha et al. 2017). All the adaptor and primer sequences are described previously



(Feusier et al. 2017). For each sample, five pg genomic DNA was fragmented to about 1 kb in
size using Covaris system (Covaris, Woburn, MA, USA) using the following protocol: duty
cycle: 5%; intensity: 3; cycles/burst: 200; time: 15 seconds. The fragmented samples were
concentrated using AMPure XP beads (cat. no. A63881, Beckman Coulter, Brea, CA, USA),
following the manufacturer’s protocol. The concentrated DNA fragments were then used to
construct the sequencing library using KAPA Library Preparation Kits with SPRI solution for
[llumina (KAPA Biosystems, Wilmington, MA, USA, cat. no KK8201). For each sample, after
the DNA fragments were end-repaired, A-tailed on both ends, and ligated with adaptors, the
concentration of ligated DNA was quantified using Nanodrop. The 48 individual libraries were
then pooled into one single library with equal concentration. All of the following steps were
performed using the pooled library.

AluYb-specific first amplification was conducted for 10 cycles with 360 ng of pooled
template DNA and 2.5 pl of primer, following the KAPA kit amplification protocol (initial
denaturation at 98 °C for 45 seconds, followed by the thermocycling conditions of 98 °C for 15
seconds, 65 °C for 30 seconds, and 72 °C for 30 seconds, and a final extension at 72 °C for 1
minute). The amplified PCR product was electrophoresed at 120 volts for 90 minutes on a 2 %
NuSieve® GTGR Agarose gel (cat. no. 50080, Lonza, Rockland, Maine, USA). Fragments around
600 bp were size selected and purified using Wizard SV Gel and PCR Clean-up system (cat. no.
A9281, Promega, Madison, WI, USA). After size selection, biotinylated A/u-enriched DNA
fragments were magnetically separated from other genomic DNA fragments using 5 pl
Dynabeads® M-270 Streptavidin (cat. no. 65305, Invitrogen, Life Technologies, Oslo, Norway)
following the manufacturer’s protocol. Second amplification was conducted for 20 cycles under

the same condition as first amplification, with 3 pl of biotinylated A/u-enriched DNA as template



using the P7 primer and a mix of six A/u_head primers with the [llumina P5 sequence in a 50 pl
reaction. The amplified PCR product was electrophoresed at 120 volts for 90 minutes on a 2 %
NuSieve® GTGR Agarose gel (cat. no. 50080, Lonza, Rockland, Maine, USA). Fragments around
400 bp were size selected and purified using Wizard SV Gel and PCR Clean-up system (cat. no.
A9281, Promega, Madison, WI, USA). Before the library was sequenced, its fragment size and
concentration was determined using Bioanalyzer and quantitative PCR by the RUCDR Infinite
Biologics (Piscataway, NJ, USA). The library was sequenced using the Illumina Hiseq 2000 with
100PE format at RUCDR Infinite Biologics.
Whole Genome Sequencing

Whole-genome DNA sequencing libraries of 350bp inserts were generated from 500ng of
blood-derived genomic DNA using a KAPTA HTP Library Prep Kit (KAPA Biosystems,
Boston, MA) on the SciClone NGS instrument (Perkin Elmer, Waltham, MA). The genomic
DNA was fragmented and size-selected with AMPure XP beads using a 0.6x/0.8x ratio. Each
library was PCR amplified 4-6 cycles using KAPA HiFi and purified with two 0.7x AMPureXP
bead cleanups. qPCR (KAPA Biosystems, Boston, MA) was utilized to determine the
concentration of each library. The libraries were pooled and sequenced on the Illumina HiSeqX
instrument (Illumina, San Diego, CA) to generate 2x150bp paired-end sequencing data of ~30X
coverage for each sample.
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Supplemental Figure S1. Pedigree structure and PCR of the 26 de novo MEI. Each PCR
reaction was run with a non-pedigree individual control DNA (“+”) and H20. Empty/fill refers to
amplifying around the MEI, including amplification of the WT chromosome. Breakpoint refers

to amplification using one internal primer and one primer outside of the MEI. The black arrow
indicates the MEI band. A/u #11 is shown with the NEB Quick-load 1kb DNA ladder. The rest of
the MEIs are shown with the GeneMate Quanti-Marker 100bp ladder.

A) Pedigree 1331 and Alu #1-2, L1 #5, #7, and SVA #1, #4. Amplification of L1 #7 leads to
non-specific bands of the same size as the amplicon; therefore, a full pedigree gel is not
provided.

B) Pedigree 1341 and Alu #3.

C) Pedigree 1345 and Alu #4. 1) UCSC genome browser screenshot of the MEI insertion.
This Alu caused a 1.7kb 5’ deletion. The three primer sets are labeled in red (4/u primer
set), black (SNP primer set) and purple (4/u + SNP primer set). 2) Pedigree diagram. 3)
Gel of amplification of Alu #4 using the Alu primer set. The Alu band amplifies faintly in
individual 8439. 4) Sanger sequence of 8327, 8439, and their parents at this locus. When
the locus is amplified around a nearby SNP, 8327 is heterozygous G/C and 8439 is
homozygous G/G. When the MEI insertion and SNP are amplified together (4/u + SNP
primer set), the C allele is on the same band as the 4/u band, indicating that the Alu
landed on the maternal chromosome. Individual 8439 has a C in the A/u band. Given the
haplotype discrepancy and lack of recombination evidence, we suspect that the 8439
DNA has low-level contamination of individual 8327.

D) Pedigree 1346 and Alu #5.

E) Pedigree 1347 and L1 #2 and #6.

F) Pedigree 1353 and SVA #2.

G) Pedigree 1354 and L1 #3.

H) Pedigree 1358 and SVA #6.

I) Pedigree 1420/1477 and Alu #7-8.

J) Pedigree 1423 and Alu #9.

K) Pedigree 1447 and L1 #8.

L) Pedigree 1463 and SVA #5.

M) Pedigree 1328/1329 and Alu #11, L1 #4, and SVA #3. 1) Full diagram of the pedigree. 2)
Subset of pedigree and gel of the three MEIs.

N) Pedigree of 1344/1375 and Alu #6 and L1 #1.

O) Pedigree of 1458/1459 and Alu #10.

P) Pedigree of 1444 and SVA #7



Empty site:

Alu #1

Chr4g24

1st strand cleavage

v

5" -ATGCAAAAAGAAAGAAACTGCTTTTTATTATAAGAAATAACTCAA-3'
3’ -TAGCTTTTTCTTTCTTTGACGAAAAATAATATTCTTTATTGAGTT-5"

Filled site:

5" -ATGCAAAAAGAAAGAAACTGCTTTTTT,,
3" -TAGCTTTTTCTTTCTTTGACGAAAAAA ;4

AluYb8

GAAACTGCTTTTTATTATAAGAAATAACTCAA-3'
CTTTGACGAAAAATAATATTCTTTATTGAGTT-5"

hgl9 Chr4:105,510,625-104,640,973

AluYb8

- strand
TSD: 13bp
Chr4:104,530,552-104,530,567

v,

Exon 5 4 3 2

Alu #2

Chrlp36.22

Empty site:

5’ -AAGACTCCATCTCAAAAATAGAAACAAAAACAAACAAA-3'
3’ -TTCTGAGGTAGAGTTTTTATCTTTGTTTTTGTTTGTTT-5"

Filled site:

tﬁt strand cleavage

5" -AAGACTCCATCTCAAAAATAGAAACA
3’ -TTCTGAGGTAGAGTTTTTATCTTTGT

AluY

A, ,AAAAAATAGAAACAAAAACAAACAAA-3'
T, TTTTTTATCTTTGTTTTTGTTTGTTT-5"

hgl9 Chr1:10,535,003-10,690,815

AluY

+ strand
TSD: 13
Chr1:10,602,818-10,602,830

PEX14 | |

Exon 1 2 3




Alu #3
Chr3p24.2

Empty site:

5’ -TTCTACACATTTATTAAGATTTATCTATTGAACAGTCAACTCCT-3"
3’ -AAGATGTGTAAATAATTCTAAATAGATAACTTGTCAGTTGAGGA-5"

. . 1st strand cleavage
Filled site:

5" -TTCTACACATTTATTAAGATTTATCT AluY Ag(AAGATTTATCTATTGAACAGTCAACTCCT-3'
3’ -AAGATGTGTAAATAATTCTAAATAGA TgoTTCTAAATAGATAACTTGTCAGTTGAGGA-5'

hgl9 Chr3:24,729,410-25,215,796

+ strand
AluY TSD: 11
Chr3:25,163,270-25,163,280

ACI33680.1
(1lincRNA)

Alu #4
Chrl2pl3.31

Empty site:

deleted
5" -GATTAATGGGTTGATGTATTA...1.7kb...TTTTGATAGAAATAGAAACATGGAACTCAATAGAAA-3’
3" -CTAATTACCCAACTACATAAT...1.7kb...AAAACTATCTTTATCTTTGTACCTTGAGTTATCTTT-5"

Tl“?strand cleavage

Filled site: v
5" -GATTAATGGGTTGATGTATTT AluYa AMAGAAACATGGAACTCAATAGAAA—3’
3’ -CTAATTACCCAACTACATAAA T“TCTTTGTACCTTGAGTTATCTTT—5'

+ strand

TSD: 5’ deletion
5’ end: Chrl2:8,680,801-8,680,820
3’ end: Chrl2:8,682,497-8,682,519

Intergenic



Alu #5
Chrop22.2

Empty site:

5"-AATATACATGTAATAAAAAAAATCACAAGGTGTGATATACATGTA-3'
3’ -TTATATGTACATTATTTTTTTTAGTGTTCCACACTATATGTACAT-5"

?

15t strand cleavage

Filled site:

5"-AATATACATGTAATAAAAAAAATCAC AluYbS A AAAAAAAATCACAAGGTGTGATATACATGTA-3!
3" -TTATATGTACATTATTTTTTTTAGTG T AAAAAAAATCACAAGGTGTGATATACATGTA-5'

hgl9 Chr6:25,783,126-25,832,287

AluYb8
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TSD: 12
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sz ] ]| WMYZh It
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Alu #6
Chr2pl3.1

Empty site:

5’ -AAGAGCTTGTTTTAAAAAATTAATTCGTTAATTAAAAAAAAAT -3’
3’ -TTCTCGAACAAAATTTTTTAATTAAGCAATTAATTTTTTTTTA-5"

?

Filled site:

15t strand cleavage

5" -AAGAGCTTGTTTTAAAAAATTAATTCGTT AluYel AMAAAAAATTAATTCGTTAATTAAAAAAAAAT—3’
3’ -TTCTCGAACAAAATTTTTTAATTAAGCAA u TMTTTTTTAATTAAGCAATTAATTTTTTTTTA—5’
hgl9 Chr2:74,273,405-74,335,302
+ strand
AluYcl TSD: 16
Chr2:74,305,312-74,305,327
873 l l:;l I
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Alu #7
Chrlpl3.3

Empty site:

5"-TAAAAATAAACAAAAATAAGAAATAAAATCAGCCATAATCCTACT-3'
3" -ATTTTTATTTGTTTTTATTCTTTATTTTAGTCGGTATTAGGATGA-5"

?

1st strand cleavage
Filled site:

5"-TAAAAATAAACAAAAATAAGAAATAAAATCAG AluYe5 A, AAGAAATAAAATCAGCCATAATCCTACT-3’

3" -ATTTTTATTTGTTTTTATTCTTTATTTTAGTC T,,TTCTTTATTTTAGTCGGTATTAGGATGA-5"
hgl9 Chrl:109,656,585-109,749,403
+ strand
TSD: 15
AluYe5 Chr1:109,734,843-109,734,857
KIAA1324
Exon 1 2 3 4-7 8 9-15 16-22

Alu #8
Chr2g22.2

Empty site: 1st strand cleavage

5’ -TTGGAACACCCAGATGTATAAAACAAATATTATTAGATCTAAAG-3'
3’ -AACCTTGTGGGTCTACATATTTTGTTTATAATAATCTAGATTTC-5"

Filled site:

5’ -TTGGAACACCCAGATGTATAAAACAAATATTT 5| AluYa5 |ATAAAACAAATATTATTAGATCTAAAG-3’
37 -AACCTTGTGGGTCTACATATTTTGTTTATAAA, |, TATTTTGTTTATAATAATCTAGATTTC-5"

- strand
TSD: 14
Chr2:143,161,204-143,161,217

Intergenic



Alu #9
Chr7g31.1

Empty site:

5" -TAGAGTCAAGTTCCATCAAATCAGGAGGCACAAAATATCGGTGC-3’
3’ -ATCTCAGTTCAAGGTAGTTTAGTCCTCCGTGTTTTATAGCCACG-5"

*

st
Filled site: 1%t strand cleavage

5" -TAGAGTCAAGTTCCATCAAATCAGGAGGCAC Al sas A, AAATCAGGAGGCACAAAATATCGGTGC-3’

3" -ATCTCAGTTCAAGGTAGTTTAGTCCTCCGTG T,y TTTAGTCCTCCGTGTTTTATAGCCACG-5"
hgl9 Chr7:110:303,106-111,202,347
+ strand
AluYas TSD: 14
Chr7:110,305,748-110,305,761
| | L L
IMMP2L u |””
Exon 7 6 5 4 3 2-1
Alu #10
Chr4g22.3
Empty site: 1st strand cleavage

5" -TTTTCCTGCTTTATTCTAAGTCATTTTAACTATATTTATTACAT-3"
3’ -AAAAGGACGAAATAAGATTCAGTAAAATTGATATAAATAATGTC-5"

Filled site:

5" -TTTTCCTGCTTTATTCTAAGTCATTTTT, 5 AluY TAAGTCATTTTAACTATATTTATTACAT-3’
3’ -AAAAGGACGAAATAAGATTCAGTAAAAA, 4 ATTCAGTAAAATTGATATAAATAATGTC-5'

hgl9 Chr4:97,231,852-97,740,015 - strand

TSD: 11

Aluy Chr4:97,701,273-97,701,283

RP11-145g20.1
(1lincRNA)




Empty site:

Filled site:

5/ ~ACCTACTATGTACCCATCAGATTTTTTT,,,
3’ ~TGGATGATACATGGGTAGTCTAARAAAAA,

Alu #11
Chrli/pll.2

15t strand cleavage

\

5/ -ACCTACTATGTACCCATCAGATTTTTTAAAAAAGAAATTAA-3'
3" -TGGATGATACATGGGTAGTCTAAAAAATTTTTTCTTTAATT-5"

241 Y CCATCAGATTTTTTAAAAAAGAAATTAA-3’
u GGTAGTCTAAAAAATTTTTTCTTTAATT-5"

hgl9 Chr17:20,902,906-20,947,073

- strand
TSD: 14

Al Chr17:20,932,724-20,932, 737

Usp22 ” II
Exon 13 12 11 10 9 8 7 6 5 4 3 2 1
L1 #1
Chr59l5
Empty site: double-strand break

Filled site:

5/ -ATTTAAAATTAGTTTGAATCCTCTGCTTGTTCCTGATTAAA-3'
3" -TAAATTTTAATCAAACTTAGGAGACGAACAAGGACTAATTT-5"

\

5" -ATTTAAAATTAGTTTGA
3"-TAAATTTTAATCAAACT

L1l microhomology

partial ORF2

TCCTCTGCTTGTTCCTGATTAAA-3'
AGGAGACGAACAAGGACTAATTT-5"

- strand
lbp deletion
Chr5:95,081,487



Empty site:

Filled site:

L1 #2
Chr4g28.2

15t strand cleavage

5" -TGCACTTAACAGTATCATGTAAGTATCAGTTTCT-3’
3’ -ACGTGAATTGTCATAGTACATTCATAGTCAAAGA-5’

5/ ~TGCACTTAACAGTATCATGTAA A, o[ 52 |AgcAACAGTATCATGTAAGTATCAGTTTCT -3’
37 -ACGTGAATTGTCATAGTACATT| VTH| ORF! | ORF2/UTR|p | vp [T, TTGTCATAGTACATTCATAGTCAAAGA-5'
hgl9 Chr4:129,349,225-129,440,549
+ strand
Ll TSD: 15
Chr4:129,438,004-129,438,018
Il 100 1 I Transduced sequence:
AK093416 ] Il 1] IR Chr4:112,628,960-112,629,041
Exon 1 2 34 5 6 7 8 9

L1 #3
Chr3pl4d.3

Empty site:

1st strand cleavage

M

5’ TTTTGGGTTTTTTGTATGTGTGTTTTTTTTAAAAAAAGAAACAG-3'
3"AAAACCCAAAAAACATACACACAAAAAAAATTTTTITTCTTTGTC-5"

Filled site:

5" -TTTTGGGTTTTTTGTATGTGTGTTTTTTTTT,,
3’ -AAAACCCAAAAAACATACACACAAAARAAAAA,,

ORF2/UTR

hgl9 Chr3:56,591,184-56,655,849

Ll

Vi

|
7

-6

e MM
5

Exon 1 2-3 4 8-10

——tt

11-15

16-18

GTATGTGTGTTTTTTTTAAAAAAAGAAACAG-3’
CATACACACAAAAAAAATTTTTTTCTTTGTC-5"

- strand
TSD: 17
Chr3:56,605,741-56,605,757



L1 #4
Chrlp31.2

Empty site:

5’ -TCTCGTGTAGTTGTAAGAGGAGCAGCTTTGATAATTGTTC-3"
3’ -AGAGCACATCAACATTCTCCTCGTCGAAACTATTAACAAG-5'

?

1s® strand cleavage

Filled site:

5/ -TCTCGTGTAGTTGTAAGAGGAGCAGCT|orrs /utr

3’ -AGAGCACATCAACATTCTCCTCGTCGA

Intergenic

Empty site:

ASZ b
T32 P

846 | A,,AAGAGGAGCAGCTTTGATAATTGTTC-3’

Ty, TTCTCCTCGTCGAAACTATTAACAAG-5"

+ strand

TSD: 13
Chrl:69,238,322-69,238,334
Transduced sequence:
Chr5:112,703,068-112,703,913

L1 #5
Chr4g28.2

1st strand cleavage

5’ -TTTGAAAACAGAAAAGCA...CAATATATTTTAAAAAGAAAGA-3'
3’ -AAACTTTTGTCTTTTCGT...GTTATATAAAATTTTTCTTTCT-5"

Filled site:

5’ -TTTGAAAACAGAAAAGCA. . .CAATATATTTTAT,
3" -AAACTTTTGTCTTTTCGT. ..GTTATATAAAAT A,

UTR
ORF2

ORF1

AACAGAAAAGCA...CAATATATTTTAAAAAGAAAGA-3'
TTGTCTTTTCGT...GTTATATAAAATTTTTCTTTCT-5"

hgl9 Chr4:129,190,392-129,209, 984

L1l

PGRMCZ2

Exon 3 2

- strand
TSD: 628
Chr4:129,191,510-129,192,137




L1 #6
ChrXgl3.1

Empty site:

5’ ~-GAAGACGAAGTTGAAACTTAATAACTTGCCTACGGGCACAGGCTGTTATA -3’
3’ -CTTCTGCTTCAACTTTGAATTATTGAACGGATGCCCGTGTCCGACAATAT-5"

*

1st strand cleavage
Filled site:

5’ -GAAGACGAAGTTGAAACTTAATAACTT 4970 A AATAACTTGCCTACGGGCACAGGCTGTTATA-3’
3’ -CTTCTGCTTCAACTTTGAATTATTGAA P T, TTATTGAACGGATGCCCGTGTCCGACAATAT-5"

hgl9 ChrX:68,835,911-69,081,024
+ strand
t roailpshdaunc tLilon T S D : 8
ChrX:68,964,693-68,964,700
I | I Orphan Transduction
EDA I | I Chrl3:61,460,432-61,460,928
Exon 1 2 3

L1 #7
Chroglb

Empty site:
exonic
5’ -GCACAGTAAGAACTTTTAAAAGTTAATCTAAGTTACAAT -3’
3’ -CGTGTCATTCTTGAAAATTTTCAATTAGATTCAATGTTA-5'

*

1st strand cleavage
Filled site:

5" -GCACAGTAAGAACTTTTAAAAGTTAATCTA | y1s lorr1 ORF2/UTR A AAAAGTTAATCTAAGTTACAAT-3’
3’ -CGTGTCATTCTTGAAAATTTTCAATTAGAT Ty ITTTCAATTAGATTCAATGTTA-5"

hgl9 Chr6:89,855,769-89,875,288

+ strand
TSD: 13
Chro6:89,864,634-89,864,0646

Ll

R T T T VN | e

Exon 1 2 3 4 5 6 7




L1 #8

Chryqgll.21

Empty site:

1st strand cleavage

5" -ATGTTTATTACCCACTTGTGTTAGTTTCTTAAGGCTGCTGTGACAAATCA-3'
3’ -TACAAATAATGGGTGAACACAATCAAAGAATTCCGACGACACTGTTTAGT-5"

Filled site:

5’ -ATGTTTATTACCCACTTGTGTTAGTTTCTTTT,,
3’ -TACAAATAATGGGTGAACACAATCAAAGAAAT,,

ORF2/UTR

Intergenic

SVA #1
Chr6p22.1

Empty site:

1st

\

TGTTAGTTTCTTAAGGCTGCTGTGACAAATCA-3'
ACAATCAAAGAATTCCGACGACACTGTTTAGT-5"

- strand
TSD: 12
ChrYv:13,871,221-13,871,232

strand cleavage

5’ -GCAATCTGATTTGGCAAATATTTTTAAAGATGATATTTGAAT-3"
3’ -CGTTAGACTAAACCGTTTATAAAAATTTCTACTATAAACTTA-S'

Filled site:

19bp upstream

5’—GCAATCTGATTTGGCAAATATTTTTT74SINE R VNTR

3’ -CGTTAGACTAAACCGTTTATAAAARAA,,

Alu

SVA D
1
/

‘spliced out

/
/
725bp
Chrl7 + strand:GT///\\\AG

GGCAAATATTTTTAAAGATGATATTTGAAT-3’
GCGTTTATAAAAATTTCTACTATAAACTTA-5'

- strand

TSD: 13
Chr6:29,684,013-29,684,026
Source SVA:
Chrl7:42,314,401-42,316,970

AluSq VNTR

SINE R

Intergenic



SVA #2
Chr4g31.1

Empty site:

5’ -GCTATGCTTAAGAAAACAAAGCTGCATTTGGGAGGCTG-3"
3" -CGATACGAATTCTTTTGTTTCGACGTAAACCCTCCGAC-5’

*

st
Filled site: 1%t strand cleavage

hexamer repeats
5’ -GCTATGCTTAAGAAAACAAAGCTGCAT Alusq|vNTR |STNE R A45AAGAAAACAAAGCTGCATTTGGGAGGCTG—3'
3’ -CGATACGAATTCTTTTGTTTCGACGTA B T45TTCTTTTGTTTCGACGTAAACCCTCCGAC—5'

SVA E

+ strand
TSD: 18
Chr4:140408752-140408769

Intergenic

SVA #3
Chrllpl5.4

Empty site:

5’ -CCTATCTATCTATCTAAAACTGAGGGTCAAAAATAGCCTCCA-3'
3" -GGATAGATAGATAGATTTTGACTCCCAGTTTTTATCGGAGGT-5"

st
Filled site: 1%t strand cleavage
5’—CCTATCTATCTATCTAAAACTGAGGGTCMASTZ N —_ A, s TAAAACTGAGGGTCAAAAATAGCCTCCA-3’
3’ -GGATAGATAGATAGATTTTGACTCCCAG - T {sATTTTGACTCCCAGTTTTTATCGGAGGT-5"
SVA F1
hgl9 Chrl1:9,041,047-9,113,150
+ strand
TSD: 14

SVA_Fl Chrl11:9,072,822-9,072,835

SCUBEZ

Exon 22-21 20-17 16 15-13 12-9 8-7 6-5 4 3 2 1




SVA #4
Chr8pl2

Empty site:

5’ -GAAGATAAACTTAGAAAATTTTGTGTCACAAGGTATAT-3’
3’ -CTTCTATTTGAATCTTTTAAAACACAGTGTTCCATATA-5’

*l“ strand cleavage
Filled site:
479bp
5/ ~GAAGATAAACTTAGAAAATTTTGTGTCA A ,AGAAAATTTTGTGTCACAAGGTATAT-3"
3/ -CTTCTATTTGAATCTTTTAAAACACAGT| *5T2| VWK STNE_F ATUSP |~ pCTTTTAAAACACAGTGTTCCATATA-5"
SVA F1
hgl9 Chr8:29,952,922-29,995,222
+ strand
TSD: 16
SVA_F1 Chr8:29,955,718-29, 955,733
LEPROTL1 H I I H
Exon 1 2 3 4

SVA #5
Chr3pl3

Empty site: 1st strand cleavage

5’ -TGGAAAAAGAAGAAAATAGATTATGTTTCAATAAACCCATAAGGA-3'
3"-ACCTTTTTCTTCTTTTATCTAATACAAAGTTATTTGGGTATTCCT-5"

Filled site: 22bp

deletion
5’—GAAAAAGAAGAAAATAGATTATGTTTCT40SINE = lvntr IMasT2 AhﬁcGATTATGTTTCAATAAACCCATAAGGA—3’
3’ -CTTTTTCTTCTTTTATCTAATACAAAGA,, — CTAATACAAAGTTATTTGGGTATTCCT-5"

SVA F1  122bp

hgl9 Chr3:71,003,865-71,180,092 - strand
TSD: 11

SVA F1 Chr3:71,599,786-71,599, 796
- Source element:
Chr3:48,251,893-48,254,907

FOXP1

Exon 16 15 14-10 9 8 7 6 54 3 2 1




SVA #6
Chrl12pl3.2

Empty site:

57 -GAGCCTCTGTCTCAAAGAAAGAAAGAGTATGTACCTGGATATGTATTTTT -3’
3’ -CTCGGAGACAGAGTTTCTTTCTTTCTCATACATGGACCTATACATAAAAA-S’

*l“ strand cleavage

Filled site:

A, [ARAAGAAAGAGTATGTACCTGGATATGTATTTTT-3’

5’ ~GAGCCTCTGTCTCAAAGAAAGAAAGAGTATG
3’ ~CTCGGAGACAGAGTTTCTTTCTTTCTCATAC| YWIR|SINER |p T TTCTTTCTCATACATGGACCTATACATAAAAA-5'
SVA E
hgl9 Chrl2:10,524,952-10,560,388 SVA_E b st 4
stran
(] |n||<; [ | coeiz:i
KKLRC4-KLRK1 LJ Ill I " | I f I Chrl12:10,549,100-10,549,113
Exon 10 9-7 6 5 4 3 2 :: 1
D H AK096314
Exon 1 2 3 4

SVA #7
Chrlg42.2

Empty site:

5’ -CATATGTTATGATTTACATGAAAAAACTAACCTGCTCAAAAGATT-3"
3" -GTATACAATACTAAATGTACTTTTTTGATTGGACGAGTTTTCTAA-5"

__¥___

Filled site:

1st strand cleavage

A, GAAAAAACTAACCTGCTCAAAAGATT-3’

5" -CATATGTTATGATTTACATGAAAAAACTA vast2 lvnrrl stvE ®
3" -GTATACAATACTAAATGTACTTTTTTGAT — T%CTTTTTTGATTGGACGAGTTTTCTAA—5’
SVA_Fl

hgl9 Chrl:231,499,497-231,556,057
+ strand
TSD: 10
SVA F1 Chrl1:231,536,301-231,536,310

\/

o
L

Exon 5

EGLN1

N —

4

3




Supplemental Figure S2. Detailed insertion information for the 26 de novo MEI. The
figures are listed from A/u #1 — SVA #7. Empty site refers to the non-MEI chromosome, and
filled site refers to the MEI chromosome. The TSD is labeled in red. All chromosome regions
are in hgl19. The MEI are depicted in relation to a gene where applicable (not drawn to scale).
For L1 #1, the microhomology site is labeled in green, and the deleted region is in purple.
For SVA #1, there is a schematic that shows that SVA #1 likely has internal splicing from its
source element on Chrl7.
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Supplemental Figure S3. Alignment of 11 de novo Alu elements to the AluY
consensus.









Supplemental Figure S4. Presence of Source L1 elements within SGDP populations. A red circle indicates that the
L1 element was present in that population. A black circle indicates absence of the L1 element.
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Supplemental Figure S5. Violin plot of BAFs in individuals with the de
novo MEI. Each dot represents the BAF for the de novo MEI in an
individual. The red line indicates the lowest BAF (0.25) for an inherited de
novo MEI in the 3rd generation.
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Supplemental Figure S6. Boxplot of BAFs in Pedigrees. Stars indicate the mother
(generation-2) with the de novo MEI and dots indicate the children (generation-3) with
the inherited de novo MEIL. The red line indicates the lowest BAF (0.25) for an inherited
(heterozygous) MEI in the children.
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Supplemental Figure S7. Paternal age at birth comparison in the CEPH dataset.
The eight CEPH individuals with a "germline" A/u element on the paternal
chromosome are in red. The other 429 individuals with both parents in the dataset
are in blue.



A False negative inheritance of MEI locus in generation 2
O 1
0/1 0/0 0/0 0/0 >= | grandparent 0/1
2
0/0 0/0 Both parents 0/0
OOOOOOOOOO
>=2 grandchildren 0/1
0/0 0/0 0/1 0/0 0/0 0/1 0/0 0/0 0/0 0/0
B MEI locus inherited regardless of generation 2 genotype
O !
0/1 0/0 0/0 0/0 >=] grandparent 0/1
2
X/X X/X
All genotypes for parents
=2 dchildren 0/1
0/0 0/0 0/1 00 00 0/1 0/0 00 0/0 o0/ - endcuiden
C Sensitivity rates in inherited MEI loci
All loci Filtered loci
MEI | False Negative (#) | All inherited (#) | Sensitivity | False Negative (#) | All inherited (#) | Sensitivity
Al (2,259 6,860 67.1%  [221 3,741 94.1%
L1 284 1,022 72.2% 26 506 94.9%
SVA [128 480 73.3% 23 231 90.0%
Total |2,671 8,362 68.1% 270 4,478 94.0%

Supplemental Figure S8. False-negative inheritance rate of MELT in CEPH dataset. A)
Example of a false-negative inheritance MEI insertion. The pedigree has the MEI present in at
least one individual in generation 1 and at least two individuals in generation 3, but was not
called in the 2nd generation. One locus has to fail in only one pedigree to count. B) Example

of inherited MEI regardless of F1 genotype. C) Sensitivity rates in inherited MEI loci.

Filtered loci are loci that pass MELT's filter (FILTER=PASS) Sensitivity is calculated by (1
— False Negative loci/Inherited loci).
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Supplemental Figure S9. Coverage of the BAM files in each pedigree
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