Supplemental Figure 3
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5’ -TCCAAGACACACTTAAAGAAATGTTC DDD” ORF1 | ORF2 A _AAAGAAATGTTCAAAATCCTTGGTCA-3

3’ -AGGTTCTGTGTGAATTTCTTTACAAG T, o TTTCTTTACAAGTTTTAGGAACCAGT -5’

Empty site:

5’ -GAAGAATCTCAAGTGTCCAAGACACACTTAAAGAAATGTTCAAAATCCTTGGTCATCAAGAATATGC-3'
3’ -CTTCTTAGAGTTCACAGGTTCTGTGTGAATTTCTTTACAAGTTTTAGGAACCAGTAGTTCTTATACG-5"

1st strand cleavage

L1 subfamily: Tf TSD: 12 bp EN motif: 5'-CTTT/AA-3’
Monomers: 3 +73 bp (Chr15, 46,188,029 - 46,188,040)
Poly_L1Tf 3

chré (gE2), +strand
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’ -TAATAAGATGACAGACT AAGATGTCAGACTCTGTTC-3"
3r CarrarreracrercreachPll ORF1 | ORF2 |T2§ 2B (ChrT6) +*° T aACAGTCTGAGACAAG-5/

Empty site:

5’ -TGGTTTATGAGTAATGTCATAATAAGATGACAGACTCTGTTCTTACTGTGTGTGTGTTGGTTGAGTG-3"
3’ -ACCAAATACTCATTACAGTATTATTCTACTGTCTGAGACAAGAATGACACACACACAACCAACTCAC-5"

1st strand cleavage

L1 subfamily: Tf TSD: 14 bp EN motif: 5-TCTT/AT-3’
Monomers: 2 + 102 bp (Chr6, 108,844,479 - 108,844,492)



Supplemental Figure 3 (cont’d)

Poly L1Tf 4
chr17 (gB2), +strand

THiC EGEN 02 T 7o

P 967 polyL1Tf 4 (6419 bp) 3’transduction PR
5/ ~TAGTTGAAAAAGAAAATACAG A GAAAAAGAAAATACAGCAAGT- 3
3- _arcaacrrrrrerrrraterclPDll ORFI | ORF2 |T:§| 136Bp(h?) |+ crrrrTCTTTTATGTCGTTCA- 57

Empty site:

5’ -ATTTTAAATTAAATGGGGATATAGTTGAAAAAGAAAATACAGCAAGTTGGTAATCTATAAATGAAATA-3’
3’ -TAAAATTTAATTTACCCCTATATCAACTTTTTCTTTTATGTCGTTCAACCATTAGATATTTACTTTAT-5"

1st strand cleavage

L1 subfamily: Tf TSD: 16 bp EN motif: 5-TTTC/AA-3’
Monomers: 2 + 83 bp (Chr17;41,334,114 - 41,334,129)
Poly_L1Tf_5

chr1 (gE2.1), -strand
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Filled site: .

_______ 596 polyL1Tf_5 (6790 bp)
5" -AGCTTTGGCTTTAAAAAGAAAAACCC | ORF1 | ORE2 A50 TAAAAAGAAAAACCCAGAGACTATTT-3’
3" -TCGAAACCGAAATTTTTCTTTTTGGG TsoATTTTTCTTTTTGGGTCTCTGATAAA— 57

Empty site:

5’ -TTTGCAAGTAGGCTTAGCTTTGGCTTTAAAAAGAAAAACCCAGAGACTATTTTGGAAAGGCTTAGTT-3"
3’ -AAACGTTCATCCGAATCGAAACCGAAATTTTTCTTTTTGGGTCTCTGATAAAACCTTTCCGAATCAA-S'

1st strand cleavage

L1 subfamily: Tf TSD: 15 bp EN motif: 5-TTTA/AA-3'
Monomers: 4 + 34 bp (Chr1, 104,818,661 - 104,818,675)
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Poly L1Tf_10
chr10 (gB1), +strand
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Filled site: __.--"~

281 Poly L1TF_10 (7105bp) 77Tl
5" -AACTTATCCTTGAAATATAAAAGCT | ORF1 | ORF2 AuGAAATATAAAAGCTATTTCCATTAAA—3’
3’ -TTGAATAGGAACTTTATATTTTCGA TuCTTTATATTTTCGATAAAGGTAATTT—5’

Empty site:

5’ -AGTCAAAGACAACATTAAACTTATCCTTGAAATATAAAAGCTATTTCCATTAAAACCATGAACAAGAATTTG-3"
3’ -TCAGTTTCTGTTGTAATTTGAATAGGAACTTTATATTTTCGATAAAGGTAATTTTGGTACTTGTTCTTAAAC-5"

1st strand cleavage

L1 subfamily: Tf TSD: 14 bp EN motif: 5-TTTC/AA-3’
Monomers: 4 + 96 bp (Chr10, 36,022,472 - 36,022,486)

polyL1Tf 11
chr15 (gB3.1), +strand
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T 969  polyL1Tf_11 (6417bp) TTTmeell
5’—TTCTCCCAAAAGATCTTGTAGACAGGAM>£ﬂ| ORF1 | ORE2 |AmoAAAAGATCTTGTAGACAGGATAAATTT—3’
3’ -AAGAGGGTTTTCTAGAACATCTGTCCT TmoTTTTCTAGAACATCTGTCCTATTTAAA—5’

Empty site:

5’ -AAACTATGCTTCATCTTTCTCCCAAAAGATCTTGTAGACAGGATAAATTTTGGGTAGAAGTTTTGT -3
3’ -TTTGATACGAAGTAGAAAGAGGGTTTTCTAGAACATCTGTCCTATTTAAAACCCATCTTCAAAACA-S'

1st strand cleavage

L1 subfamily: Tf TSD: 20 bp EN motif: 5-TTTT/GG-3’
Monomers: 2 + 81 bp (Chr15, 45,572,157 - 45,572,177)
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Poly_L1Tf_12
chr5 (qC3.1), +strand
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e 539 Poly L1TF_12(6847bp) "7 ==-___
5/ —TATAATTGTGCTATAATCATACTCC A, ATAATCATACTCCACCAGAAAGTCTCG-3
37 —ATATTAACACGATATTAGTATGAGGWl ORF1_| ORF2 21

T, TATTAGTATGAGGTGGTCTTTCAGAGC-5'

Empty site:

5’ -TAGAAGAATTCCACTCTTTATAATTGTGCTATAATCATACTCCACCAGAAAGTCTCGAAATTAGTTC-3"
3’ -ATCTTCTTAAGGTGAGAAATATTAACACGATATTAGTATGAGGTGGTCTTTCAGAGCTTTAATCAAG-5"

1st strand cleavage

L1 subfamily: Tf TSD: 13 bp EN motif: 5-TTAT/AG-3’
Monomers: 4 + 61 bp (Chr5, 69,153,918 - 69,153,936)

polyL1Tf_14
chr11 (gD), +strand

Chr11
Filled site: .
—————————— 456 polyL1Tf_14 (6650 bp) RN
5’ -AAATGTCTCTTTAAGAAATGGTTCT DDDD” ORF1 | ORF2 50AAGAAATGGTTCTCTAAAAGCTGTGTAC 37
3’ -TTTACAGAGAAATTCTTTACCAAGA T,, TTCTTTACCAAGAGATTTTCGACACATG-5'

Empty site:

5’ -TGATTGTTGGGAGGAAAATGTCTCTTTAAGAAATGGTTCTCTAAAAGCTGTGTACTTATACCTAGAA-3'
3’ -ACTAACAACCCTCCTTTTACAGAGAAATTCTTTACCAAGAGATTTTCGACACATGAATATGGATCTT-5

1st strand cleavage

L1 subfamily: Tf TSD: 13 bp EN motif: 5-TCTT/AA-3’
Monomers: 3+ 101 bp (Chr11, 91,759,570 -91,759,583)
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polyL1Tf_15

chr12 (qC1), +strand

Chr1 2 201, 1291,5 NEEELEN

________ polyL1Tf_15 (7042 bp)
5’—TTTCTACAGAACTTCAATATACAWﬂ>£*ﬂ>t%| ORF1 | ORF2 AMAGAACTTCAATATACAGTATCCCAAA 37
3’ -AAAGATGTCTTGAAGTTATATGT

T,, TCTTGAAGTTATATGTCATAGGGTTT-5"

Empty site:

5’ -GTTGCTGACTTAAATTTTTTTTCTACAGAACTTCAATATACAGTATCCCAAAGAAGTAGACTCTA-3'
3’ -CAACGACTGAATTTAAAAAAAAGATGTCTTGAAGTTATATGTCATAGGGTTTCTTCATCTGAGAT-5"

1st strand cleavage

L1 subfamily: Tf TSD: 16 bp EN motif: 5-TTCT/GT-3'
Monomers: 6 + 78 bp (Chr12, 64,779,624 - 64,779,640)

Poly_L1Tf 18

chr4 (gE1), -strand
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Filled site: -
------------- 590 poly_L1TF_18 (6516 bp) .

5/ -CAACTGAAAATACAAAACTTTTG [ ORF1 | ORF2 A TTAGTTGTA, AAAATACAAAACTTTTGAATTC-3’

3’ -GTTGACTTTTATGTTTTGAAAAC TllAATCAACAT TTTTATGTTTTGAAAACTTAAG-5’

Empty site:

5/ -CTCGTGAATCTATTACTGGCACAACTGAAAATACAAAACTTTTGAATTCACCAATATTCTTCTCTTTATTAT-3"
3’ -GAGCACTTAGATAATGACCGTGTTGACTTTTATGTTTTGAAAACTTAAGTGGTTATAAGAAGAGAAATAATA-S"

1st strand cleavage

L1 subfamily: Tf TSD: 17 bp EN motif: 5-TTTT/CA-3’
Monomers: 3 (Chr4, 147,497,685 - 147,497,704)
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Poly_L1Tf 19
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——————— 564 Poly L1TF_19 (6542 bp) TTteeell
5’ -TTCTACTTCTTAAATTATGTCATTCAC | ORF1 | ORF2 AmAAATTATGTCATTCACAAATGACTAA—3’
3’ -AAGATGAAGAATTTAATACAGTAAGTG TnTTTAATACAGTAAGTGTTTACTGATT—5’

Empty site:

5’ -GCATCTTCTGCGTTTATAAGAAATCTTCTACTTCTTAAATTATGTCATTCACAAATGACTAATTCCATGTTG-3"
3’ -CGTAGAAGACGCAAATATTCTTTAGAAGATGAAGAATTTAATACAGTAAGTGTTTACTGATTAAGGTACAAC-5'

1st strand cleavage

L1 subfamily: Tf TSD: 16 bp EN motif: 5-ATTT/AA-3’
Monomers: 3 (Chr7,62,347,340 - 62,347,358)
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Poly_B1_1
chr16 (qC3.3), +strand
Chri6 16651 [NBEEEN 166ES

Filled site:

0 polyB1_1 (147 bp)
5’ ~-CTGAAGTGAGGTCCTGTCTCAAAACTACTGGAG
37 ~GACTTCACTCCAGGACAGAGTTTTGATGACCTC

A  AAAACTACTGGAGGATCTGGGATATAGTGTAG-3'
T,, TTTTGATGACCTCCTAGACCCTATATCACATC-5'
Empty site:

5’ -ATCAAGCTGAAGTGAGGTCCTGTCTCAAAACTACTGGAGGATCTGGGATATAGTGTAGTAGTAGT -3
3’ -TAGTTCGACTTCACTCCAGGACAGAGTTTTGATGACCTCCTAGACCCTATATCACATCATCATCA-5'

1st strand cleavage

SINE family: B1 TSD: 13 bp EN motif: 5-TTTT/GA-3’
(Chr16, 91599058 - 91599070)
Poly B1_2
chr4 (qE1), -strand
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0poly B1_2 (147 bp)
5’ ~GGGAGACAGATTATCAGACTTAAAGAAAAGGTA
3" -CCCTCTGTCTAATAGTATGAATTTCTTTTCCAT

1
A, AAAGAAAAGGTAGAGGAGGGGGTTACCTAAGT-3'
T, TTTCTTTTCCATCTCCTCCCCCAATGGATTCA-5'
Empty site:

5’ -AAACTGTGGGAGACAGATTATCAGACTTAAAGAAAAGGTAGAGGAGGGGGTTACCTAAGTCAAA-3'
3’ -TTTGACACCCTCTGTCTAATAGTCTGAATTTCTTTTCCATCTCCTCCCCCAATGGATTCAGTTT-5"

1st strand cleavage

SINE subfamily: B1

TSD: 12 bp EN motif: 5-CTTT/AA-3’
(Chr4, 146,430,138 - 146,430,150)
Poly_B2_1

chrX (qA4), +strand
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) 1 polyB2_1 (193 bp)
57’ -AGCTTGTTTCACATATAAAAGACTGATACTC
3’ -TCGAACAAAGTGTATATTTTCTGACTATGAG

|AmAAAAGACTGATACTCACCTGTGCTTCTACTT—3’
T, TTTTCTGACTATGAGTGGACACGAAGATGAA-S’

Empty site:
5’ -CACAGCTGCAAGCTTGTTTCACATATAAAAGACTGATACTCACCTGTGCTTCTACTTGTCTTTAAAA-3'
3’ -GTGTCGACGTTCGAACAAAGTGTATATTTTCTGACTATGAGTGGACACGAAGATGAACAGAAATTTT-5"
1st strand cleavage
SINE family: B2 TSD: 15 bp EN motif: 5-TTTT/AT-3’
(Chr5, 41,903,727-41,903,741)
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Poly_B2_2
chr5 (gE3), +strand
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Filled site: ~  __occ-------"77770

5’ -CATGGACAGATCTTTTAAAACATGACCATCC
3’ -GTACCTGTCTAGAAAATTTTGTACTGGTAGG

A, ,AAAACATGACCATCCAAAATAGAAGCAAGAT-3'
T, 0o TTTTGTACTGGTAGGTTTTATCTTCGTTCTA-5’

Empty site:
5’ -ATATTGAAGACATGGACAGATCTTTTAAAACATGACCATCCAAAATAGAAGCAAGATGTTAGGGAGC-3’
3’ -TATAACTTCTGTACCTGTCTAGAAAATTTTGTACTGGTAGGTTTTATCTTCGTTCTACAATCCCTCG-5"

1st strand cleavage

SINE subfamily: B2 TSD: 15 bp EN motif: 5-TTTT/AA-3'

(Chr5, 98060042 - 98060056)

Poly B2_3
chr4 (gE1), +strand
[ 403 i 48 [T T I T m )

Chr4 43 405

Filled site:

-------------- 2 Poly _B2_3(192 bp) :
5" -TGACTCCCACTGTGCTATCAAAAATTAAAATA AU)TAAGCCAGGCAGTGGTGACACATGCCTTTA—3’
37" -ACTGAGGGTGACACGATAGTTTTTAATTTTAT THOATTCGGTCCGTCACCACTGTGTACGGAAAT—5’

Empty site:

5’ -GCCAAAAACTCTGACTCCCACTGTGCTATCAAAAATTAAAATAAGCCAGGCAGTGGTGACACATGCCTTTAATC-3"
3’ -CGGTTTTTGAGACTGAGGGTGACACGATAGTTTTTAATTTTATTCGGTCCGTCACCACTGTGTACGGAAATTAG-5"

1st strand cleavage

SINE subfamily: B2 TSD: 2 bp EN motif: 5'-TTTT/AT-3

(Chr4, 146,493,190 - 146,493,204)
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A, AAAAACTGCTAAGAAATGTTAGTCTCATAT-3'
T,, TTTTTGACGATTCTTTACAATCAGAGTATA-5'

___________ 2 Poly_B2_4 (192 bp)

5’ -GGTTCTAAAGTTTTTCGTTGTCAAAAACTGCT
3’ -CCAAGATTTCAAAAAGCAACAGTTTTTGACGA

Empty site:

5’ -TCAAAAAAACAGAGGTTCTAAAGTTTTTCGTTGTCAAAAACTGCTAAGAAATGTTAGTCTCATATCTAGCTTACT-3"
3’ -AGTTTTTTTGTCTCCAAGATTTCAAAAAGCAACAGTTTTTGACGATTCTTTACAATCAGAGTATAGATCGAATGA-5"

1st strand cleavage

SINE subfamily: B2 TSD: 10 bp EN motif: 5-TTTT/GA-3’

(Chr9, 69,742,273 - 69,742,283)



Supplemental Figure S3. Structures of polymorphic retrotransposon insertions absent from the
C57BL/6J reference genome (GRCm38/mm10).

For each structure, the relative location of the insertion is shown on the chromosome. The filled-site
diagram denotes target-site duplications (TSDs), promoter monomer units for L1 insertions are shown
as triangles, ORF1 and ORF2 are indicated as open rectangles. The truncation point for each insertion
relative to the LIMATf I consensus(Sookdeo et al. 2013) is indicated. A,/T, indicates poly(A)
sequence length. Below, the sequence of the empty site is shown, with TSDs and the site of first-
strand cleavage indicated. Characteristics of each insertion (retroelement family, monomer number for
L1 insertions, TSD length and chromosomal location, and endonuclease (EN) cleavage motif) are
summarized below. 3" transductions are indicated as filled grey rectangles.
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