
Proximal CMT1A-REP Middle SMS-REP 

109.6 kb low-coverage 385 kb low-coverage

Precise junction not mapped

BAB572
DEL



Ref_NCOR1 LCR(LINE) (+)

BAB641

Ref_CCDC144B (-) 

Middle- SMS-REP

AAAATATCTATTAAGTCATACATCTGATGAGGaACtAATGTccagaatatataaagaa
AAAATATCTATTAAGTCATACATCTGATGAGG-ACaAATGTGTGATGGCATGTATATA
cactcttggttttgtacattctatggtgttGG-ACaAATGTGTGATGGCATGTATATA

16066603

18517335

BAB641

DEL1 DEL2(Inversion)

Jct contains inverted breakpoint between beginning of DEL1 and beginning of DEL2



Jct obtained by PacBio and Sanger 

Deletion appears de novo; flanked by 99% 
identical IRs (IR1 and IR2)

LCR
SMS-REP (middle)

PacBio detected an INV not DEL:
Inherited inversion?           -> 

BAB641



Seven individuals have discordant fosmid clones (HGSV track) 
indicating inversion between IR1 and IR2 is commonAIR1_out_F IR1_in_R

IR2_in_R
BAB641



BAB649

DEL2DEL1

NML

LCR(LINE) (+)

BAB649_jct1

TNFRSF13B (LINE) (-) 

CGTCTTgtgtctctGTGTCTCTATGTTTAGCTCCcATTtataagtgagaacatacagtat
CGTCTT--------GTGTCTCTATGTTTAGCTCCaATTAGACAGTTGCCATTGCTGCACA 
acagggtttctgtttggtgataaaaattgtCTCCaATTAGACAGTTGCCATTGCTGCACA

16808862

16845031

16808831 16808838

de novo 8 bp del 

TNFRSF13B (-) 
BAB649_jct2

SPECC1 (+) 

GGTGACCTCATGCAGGGGTTTGTCCTTGGAGCTTGCTTGCcgccatctgtagtggggatg
GGTGACCTCATGCAGGGGTTTGTCCTTGGAGCTTGCTTGCtgcTGGAACGGTGGACAAAG
aaccttaggcattctggaactgaagaggtgctaggcagctcagTGGAACGGTGGACAAAG

16838686

20020394



AluY (LCR) (+)

BAB765

AluSg_DRG2 (+) 

AGGCCGAGGAGGGTGGATCATGAGGTCAGGAGATCGAGACcctcctggctaacacagt
AGGCCGAGGAGGGTGGATCATGAGGTCAGGAGATCGAGACTATCCTGGCCAACATGGT
gggctgtggcGGGTGGATCATGAGGTCAGGAGATCGAGACTATCCTGGCCAACATGGT

15441705

18005708

BAB765

DEL



AluSc (+)

BAB1354

AluY_ULK2 (+) 

AAAAATTAGCTGGGCGTGGTGGCACACGCCTGTAGTCCCAGCTACTCtggtggctgaggcagg
AAAAATTAGCTGGGCGTGGTGGCACACGCCTGTAGTCCCAGCTACTCGGGTGGCTGAGGCGGG 
aaaaatcagccgggcgtggtggcaggCGCCTGTAGTCCCAGCTACTCGGGAGGCTGAGGCGGG

17141946

19676163

BAB1354

DEL



Ref_NCOR1 (+)

BAB2564

Ref_TOM1L2 (+)

CATTACTTCAACAAAAACATATAGAgAACCAcactcactctccatggaatggtaacaa
CATTACTTCAACAAAAACATATAGAgAACCAc-CATCCTTTTCCATTTCTACACAAAC
tttgctcaagttgtctctgccaAGA-AACCAaaCATCCTTTTCCATTTCTACACAAAC

16035839

17868741

SNV called by Atlas2

BAB2564

DEL



BAB1931: 3 de novo deletions (trio aCGH data) 

31 2

BAB1931

DEL2 DEL3DEL1

20146963-20147022
20293979-20294038

20466314-20466358

DEL3



SPECC1 (+)

BAB1931_jct3

Prox_SMS_REP (+)

ATGAGTCTAGAAGCCTCATGAAGAACACACCAGgaaacttgggtgagagcaggagctt
ATGAGTCTAGAAGCCTCATGAAGAACACACCAGTCTGTGAGtAGGGATGACGGGGGCG
cactcatggagagcctggtgtgtgttgtacggtTCTGTGAGcAGGGATGACGGGGGCG

20148325

20409129 Rs538132169
(common SNV)

AluSx (+)

BAB1931_jct1

MPRIP (MER6) (+)

TGAAGTCTTGCTCTGTCACCCAGGCTggagtgcagtggcgccatctcagctcactgca
TGAAGTCTTGCTCTGTCACCCAGGCTCAAGGAATAAATGTCTGCAAAGTGAAAATTGT
atgacagtcatggtggtaggttaaaTCAAGGAATAAATGTCTGCAAAGTGAAAATTGT

16936331

16957539

MPRIP (LINE) (+)

BAB1931_jct2

SPECC1 (+)

TTAAAAAGTTAGTCCCAAACCCTCACGCAGTGctagtgggaatgtgagatggcacagcc
TTAAAAAGTTAGTCCCAAACCCTCACGCAGTGATTTGACCTTAATCTTTCCACCTATGG
ctgacctttccagccctggttctgttcctcTGATTTGACCTTAATCTTTCCACCTATGG

17026085

20003602

BAB1931



Intragenic (+)

BAB3031

C17ORF51 (LINE) (+)

TAAGTAAAGGAGCTCCCTTGAGAAGAGatagggaagtttgtgagaaatatgtcagctt
TAAGTAAAGGAGCTCCCTTGAGAAGAGCAATTCTGAAATGATTTTCCATGTTAGCAAA
gcaaatttgtttcagggtatgggtGAGCAATTCTGAAATGATTTTCCATGTTAGCAAA

17528139

21442150

BAB3031

DEL



LCR_ (AluSz) (+)

BAB3133

ULK2 (+)

AGGTGTGAGCCACCACGCCAGCCTGTTTTTCAcatttctatttcatgctccagaattca
AGGTGTGAGCCACCACGCCAGCCTGTTTTTCATGCTCATGAGGCTGTGTAAGTGATGGG 
cagactaatgctaagccacagttgtgagcTCATGCTCATGAGGCTGTGTAAGTGATGGG

16916256

19710487

BAB3133

DEL



Ref_COPS3 (+)

BAB1615

Ref_Prox_SMS_REP (+)

GATGCTCCTTACAAAACAGCAAGGACGCCcaAGgagtgttcttgtacatccagagccc
GATGCTCCTTACAAAACAGCAAGGACGCCccAGCCTTCCCTGAAAACACCACCCTCCC
accctttctcccatacctgcctggggtCCgcAGCCTTCCCTGAAAACACCACCCTCCC

17179369

20415088

DEL

BAB1615



Ref_NCOR1 (AluJr) (+)

BAB6311

Ref_Prox_SMS_REP (+)

GCCTATGGTCCCAGATACTTGGGGGGATGA-GgTGggaaaatcgcttgagcctgggag
GCCTATGGTCCCAGATACTTGGGGGGATGA-GcTGACTTTAC-AAAATGTTGATGATA                  
attctgtctcattcattgaaacagaaATGAaGcTGACTTTACaAAAATGTTGATGATA 

16008637

20245447 De novo
20245463

DEL

BAB6311



Jct outside of the captured region Jct embedded in a LCR

Maternal origin of this DEL

Ref_Intragenic (MER58A) (+)

BAB8501

Ref_LCR_REPA/B (+)

GAGTTGGCAAGCTTTGTCTATAAAGGACCAGTagcaaaggtttcagactctgcaaaacaa
GAGTTGGCAAGCTTTGTCTATAAAGGACCAGTGACTTTGCTCATCGTTGTCCCTGCGGTA
ccgtcccctctatgtcagcttcctgaggCAGTGACTTTGCTCATCGTTGTCCCTGCGGTA

13845144

19105614*

BAB8501

DEL



BAB2695
Breakpoint for small 

triplication-
40,930bp

39 Kb Duplication
AAATTTGATGATCACGCCGGGTGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGgaggctgaggcaggcgtattacgaggtcaggagatcgaga

aattgcaatctttcggcctggcgcaGTGGCTCACGCCTGTAATCCCAGCACTTTGGAAGGCCAAGGTGGGTGGATCACGAGGTCAGGAGATCCAGT
AAATTTGATGATCACGCCGGGTGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGAAGGCCAAGGTGGGTGGATCACGAGGTCAGGAGATCCAGT

16237498 (+)

16196568 (+)

Originally described in  Zhang et al.Nat Genet 2009

Proximal AluY (+)
BAB2695

Distal AluY (+)

Triplication
DUPTRPDUP

DUPTRPDUP

Jct1



BAB2695
Tandem Duplication Breakpoint in  PTLS Individual 2695

AluSx to an AluY in direct orientation
within 6 bp microhomology (in red). AluSx in Prox_REP

Originally described in Wang M, Beck CR et al. (2015) BMC Genomics 16:214

20392084-20392291 (+)
BAB2695

ATAGGCCAGGCGCAGTGGCTCATGCCTATAATCCTAGCACTTTGGGAGACTGAGGCGGGCGCATTGCCTGAGCTAAGGATTTCAAGACCAgcctg

ggcaacacagtgaaaccccgtctctaccaaaatataaaaaaaattagccacgcgtggcggcgtgcacatgtagtcc-agctactcgggaggctgaggcaaaagaattgcttgaa

ATAGGCCAGGCGCAGTGGCTCATGCCTATAATCCTAGCACTTTGGGAGACTGAGGCGGGCGCATTGCCTGAGCTAAGGATTTCAAGACCATCCTG

GCTAACACGGTGAAACCCCGTCTCTACTAAAAA-TACAAAAAGTTAGCC-CGTGTGGCAGCGGGTGCCTGTAGTCCCAGCTACTCAGGAGGCTGAGGCAGGAGAATGGCGTGAA

tctggccgggcgcggtggctcacgcctgtaaccccagcactttgggaggccaaggtgggcgaatcac--gaggtcaggagatcgAGACCATCCTG

GCTAACACGGTGAAACCCCGTCTCTACTAAAAA-TACAAAAAATTAGCC-CGTGTGGCAGCGGGTGCCTGTAGTCCCAGCTACTCAGGAGGCTGAGGCAGGAGAATGGCGTGAA

15868091-15868295 (+)

20392173 (+)

15868173 (+)

DUPTRPDUP

Jct2



BAB3344

17326680 CAGGAGACATCATCCTAAATGTCAATGGGATGGACATTAGCAAAGTCTCTcacaactacgctctgcatctcctgcggcagccctaccaggtgttgtgactgaccatgctgcacaaccagaa

Patient  CAGGAGACATCATCCTAAATGTCAATGGGATGGACATTAGCAAAGTCTCTTTATTTTTGTCTGACTGGGCTGACTCAAAAGACAGGTCTTTGAGCTCTGTAATCCTTCCCTCCGCTTGGTC

16654065 aaatcccacattcctcagatgttttgttcatttttaaaatggtttttTCTTTATTTTTGTCTGACTGGGCTGACTCAAAAGACAGGTCTTTGAGCTCTGTAATCCTTCCCTCCGCTTGGTC

Distal side within Distal_REP

17326680 (+)

16654065 (+)

Exon 3 (last exon) of SMCR9

Intron of CCDC144A



BAB3793 Beginning of DUP_1 to Beginning of DUP_2

16203013(-)

17652760(+)

Both sides are in unique regions
Jct2 (not determined at nt level) is from Distal to Middle_REP (paralogous LCRs); See Figure 3

GAGATTTACAAACATGAAACAACTAGAAATTAATGCATAATTccacacaacacacttttggagctttatgcttgttgctgagggtaag
GAGATTTACAAACATGAAACAACTAGAAATTAATGCATAATT(*****)ATCCAGGAGCACTTCGAGTGTGCTATTTTCTCCTCTGAG
ggcggaggtctttctgcccactcttggtaacatcaaggaatgaatgagcATCCAGGAGCACTTCGAGTGTGCTATTTTCTCCTCTGAG

(*****) represents the insertion of 74 bp from Chr17:17662297-17662370 (from intron 2 of RAI1)
TTTACTTAGAGGTTCTGGTCGCCATGGAAGGTTTTCAGCTGAGGAGGAACAAAGATTTGGGTTTGGGGAGTATC

Intron of PIGL

BAB3793

Intron of RAI1

DUP1 DUP2

Jct1



BAB2337 NR- complex  (DEL-NML-DUP-NML-DEL-NML-DUP-TRP-DUP-TRP-DUP)

DEL1 DUP2 DUP2 DUP2TRP2

TRP1
DEL2DUP1

NR- complex  (DEL-NML-
DUP-NML-DEL-NML-DUP-
TRP-DUP-TRP-DUP)

Junctions described in Yuan et al. AJHG 2015.



BAB1229

39 Kb Deletion
TGAGCTCCACATGTGGAATCTCCCCAGACCCCATGACCTTCatacacatttcaccatttcccagagccag
attcttactgcaggggattggagtcaacataattaACCTTCTGCTTCCTAACAACCACTGAGATAATTTG
TGAGCTCCACATGTGGAATCTCCCCAGACCCCATGACCTTCTGCTTCCTAACAACCACTGAGATAATTTG

15075315 (+)

15113726 (+)

6.7 Mb Dup
ATGGAATGGAATGGAATGGAAAGAAAGGAATAGAAggcaaaggaatcggatggaatggaatggagtcgaatgg

agtatcatttgaaattctaaacatgtagatttaAATTTTGGAATGCGCAGACTAGACTGTGAGTGATACGGTC
ATGGAATGGAATGGAATGGAAAGAAAGGAATAGAATTTTGGAATGCGCAGACTAGACTGTGAGTGATACGGTC

15214631 (+)

21968267 (+)

Coordinates in hg38

Deletion and duplication occurred in cis in the maternal haplotype as determined by GATK genotyping and B allele frequency of the regional Illumina data
Del previously characterized in Zhang et al. 2009 Nat genet. 

Coordinates in hg19

chr17:14973381-21737238

chr17:14982337-15246252

DUP
DEL

Jct2

Jct1



BAB2543

Non-paralogous LCR Breakpoint is AluSx-AluSz mediated (Sx within REPA/B)

Jct2 is between paralogous repeats- between Distal and Middle_REP

18037186 (+)

19015148 (-)
AluSx

AluSz

End of DUP_1 to End of DUP_2

DUP1 DUP2

Jct1



BAB2811

Patient 
AGCTTGGGTGATAGAGTGAGACTCTAAAAGAAACACACACACA-CA-CACACACAATTTTAAGTTTTATTTCTTTTAAATTGATT

ACCTTGTGAAAGATTCATGTAATTGACCAGTGTTTACCAAGCAgCAtCAGTGTTCAGTTTCAGTCATTGGTGATTCCGCAGTTGG
ACCTTGTGAAAGATTCATGTAATTGACCAGTGTTTACCAAGCA-CA-CACACACAATTTTAAGTTTTATTTCTTTTAAATTGATT

Middle_REP on proximal side of duplication

18320581 (+) 

17568703 (+) 



BAB2986

Patient 
TTTCAGAGCAGTAGTTAACTTTTTGGATAAGATGTTAAAGGAAGAATACATTCCCTTTGAAAATCTGATAAGACCTTTCCAGAGA

TGCCCCGGGCCTCCCCTGACCACCTCTGGATGCACTGCTGGTGCAGACCTGCTAACATAGTGACCTACTCTCCCCTGGGACCCGC
TTTCAGAGCAGTAGTTAACTTTTTGGATAAGATGTTAAAGGAAGAGACCTGCTAACATAGTGACCTACTCTCCCCTGGGACCCGC

Intron of PEMT

Intron of TOM1L2, downstream of AluSp 17833037(+)

17421889(+)



BAB3810

1.8Mb Duplication
TTATTCCCTATAACTTAAAATGTGTATATATATATAtAT-ATATATATATATATATATATATATGTGTGTATA
TGTTGGGTCAGTTATTATTATGGTGGTTGCCAAAT-CATGATTGTCTTCATCTTTCATTCCTTCTAAGTGGA
TTATTCCCTATAACTTAAAATGTGTATATATATATacATgATTGTCTTCATCTTTCATTCCTTCTACGTGGA

18555065 (+)

16688590 (+)

Both sides are within LCRs (non paralogous- Distal_REP and REPA/B)

Intron of USP32P1 Not present in maternal 
or paternal genome



BAB8123

16881170(+)

GGCTCTATCTTCCAGGCCCCTTTTTATACTTTTATGAGTACAGTACAGAATGTTTTAGCTATGAAAAATACAGTATATAGCATTATTTTGCGTGTTATTTTTAAACATTTTATATAAATAGCAT

GAGCTTGCAGTGAGCtGAGATtGcGCCACtGCACTCCAGCCTGgGcaAtAGAGtGAGACTCCGTCTCAAAAAAAAAAAAAAAAAAAAAGAGGTGAAATTAATTTTAATTATGTTTTATTTAACC

GGCTCTATCTTCCAGGCCCCCTTTTATACTcaggCCGGGAGGCAGAGCTTGCAGTGAGCCGAGATGGTGCCACGGCACTCCAGCCTGTGTGACAGAGCGAGACTCCGTCTCAAAAAAAAAAAAA

AluYc, in intron of MPRIP

L1ME3C, in intron of LOC284191

End DUP1 to beginning of DUP2

Patient

16953616(+)

DUP1 DUP2 DUP3

Jct1

TS1 TACTCACGCGCTGAGGCAGGAGAATGGCGTGAACCCGGGAGGCAGAGCTTGCAGTGAGCCGAGATGGTGCCACGGCACTCCAGCCTGTGTGACAGAGCGAGACTCCGTCTCAAAAAAAAAAAAC

SNP

16912929(-)

TS1 GAGCTTGCAGTGAGCCGAGATGGTGCCACGGCACTCCAGCCTGTGTGACAGAGCGAGACTCCGTCTCAAAAAAAAAAAACAAAAAAAAAACAGGCAAAAGTCATCTATGGAGACAGAAGTCCTG
GAGCTTGCAGTGAGCCGAGATGGTGCCACGGCACTCCAGCCTGTGTGACAGAGCGAGACTCCGTCTCAAAAAAAAAAAAAAAAAAAAAGAGGTGAAATTAATTTTAATTATGTTTTATTTAACCPatient

16912841(-)

AluY element

AluY element

16912841(-)

25bp microhomology



BAB8123

End DUP2 to beginning of DUP3

Patient 
GAGGCCTCCTCTCCACAACCCATGACAGAGATCTGGTTCCACTTTGGGCCTGAGGCGTGGGGAACCTCAGCGCAGGGCATGGCCCCACAGCCCGCGGGGGCAC

ACAAAAATAACAAAGAGGCTGGGCACTGTGACTCACGCCTGTAATCCCAGCACTTTGGGAGGCGAGGCGGGCAGATCACCTGAGGTCAGGAGTTTGAGACCAA
GAGGCCTCCTCTCCACAACCCATGACAGAGATCTGGTTCCACTTTGGGCCTGAGtataaAGGCGAGGCGGGCAGATCACCTGAGGTCAGGAGTTTGAGACCAA

intron of FLCN and PLD6

AluSq2, in intron of SPECC1

End of DUP3 to Beginning of DUP1- paralogous Distal and Prox_REPs

17119625(+)

19987504(+)

DUP1 DUP2 DUP3

Jct2



PTLS breakpoints Not Found

BAB2965

DUP-TRP Between Distal and Middle_REPs (paralogous LCRs) and REPA/B

DUP TRP



PTLS breakpoints Not Found

BAB2992

Blunt triplication between REPA/B and large gap-containing LCR

TRP



PTLS breakpoints Not Found
BAB6917

DEL-DUP with breakpoints between Middle_REP and REPA/B and  REPA/B and Prox_REP

DUPDEL



PTLS breakpoints Not Found
BAB8325

DUP-TRP between Distal and Middle_REP 
and the Centromere

DUP TRP


