retroCNV (retrodup)
calling pipeline
1000g-sv-Irio



‘Avallable data’

e Strand-Se
- Low coverage lllumina > >e

(phase3) * 10x Genomics

- High Coverage lllumina Moleculo

- PacBio * ACGH (array)

* Bionano 90x « RNA-Seq (PacBio)

* Jumping library « RNA-Seq (lllumina)



llumina paired-end
alignments

HGO00512 HG00513 HGO0731 HGO00732 NA19239 NA19238
HGO00514 HGO00733 NA19240
’"
[ es
C{) .............
- /
13" kEvidence
~ 15’ Evidence

Insertion Point



1000G Low coverage

CHS

HGO00512

HG00514

HG00513

TDG (HOP)
PCMTD1 (HOP)
GCSH (HOP)
CBX3 (HOP)
ANPEP (HET)

PUR

(phase3d)

IIIHIIl

HGOO731
TDG (HOP)
SET (HET)

RPL36 (HET)
PCMTD1 (HOP)
GCSH (HOP)
BAZ2A (HET)
ANPEP (HET)

HGO00733
TDG (HOP)
SKA3 (HET)
SET (HET)

HGO00732
TYRO3 (HET)
TDG (HOP)
SKA3 (HET)
PCMTD1 (HOP)
HCAR2 (HET)
GCSH (HOP)
CBX3 (HET)
BAZ2A (HOP)

YRI

IIE!II

NA19239
TDG (HOP)

BAZ2A (HET) e

NA19240
TDG (HOP)
CBX3 (HET)

NA19238

CBX3 (HOP)
BAZ2A (HOP)
ATPOB (HET)

PCMTD1 (HET)
GCSH (HOP)
CBX3 (HET)
BAZ2A (HET)



High coverage PCR free

CHS
ANPEP(HET ANPEP(HET)
PCMTD1(HOP)
SET(HOP) ANPEP(HET)
GCSH(HOP)
SET(HET)

)
BAZ2A(HET) CBX3(HOP)
CBX3(HOP)
GCSH(HOP)
CMTD1(HOP) TDG(HET)

)
)

SKA3(HOP; BAZ2A(HET)

PCMTD1(HOP)
SKA3(HET)

HGO00512 HG00513

GCSH(HOP)

SET(HET) HGO00514 BAZ2A(HET)
TDG(HOP)  cBX3(HOP)
SET(HET)
TDG(HET)

PUR

YRI

HGO00731 HG00732
ANPEP(HET) BAZ2A(HET)
BAZ2A(HET) CBX3(HET)

GCSH(HOP) GCSH(HOP)
PCMTD1(HOP) HCAR2(HET)
RPL36(HET) PCMTD1(HOP)

SET(HET) HGO00733 SKA3(HET)
TDG(HOP) BAZ2A(HET) TDG(HOP)
SET(HET) CBX3(HET) TYRO3(HET)

GCSH(HOP) SET(HET)
PCMTD1(HOP) SET(HET)

SKA3(HET)

TDG(HOP)

NA19239 NA19238
TDG(HOP) ATP9B(HET)
BAZ2A(HET) BAZ2A(HET)
ATPOB(HET) CBX3(HET)
CBX3(HET) GCSH(HOP)
GCSH(HOP) MFF(HET)
MFFHET) NA19240  PCMTD1(HOP)
PCMTD1(HOP)  tpG(HOP) RPLPO(HET)
RPLPO(HET) CBX3(HET) SET(HET)
SET(HET) GcsHHOP) SET(HET)
SET(HET) pcMmTD1(HOP) TDG(HOP)
TMEMS(HET)  RpLPO(HET) TMEMS(HET)
SET(HET)
SET(HET)
BAZ2A(HET)



Breakpoint analysis

[lumina High Coverage
CBX3 inserted into chr15

chr15 40561981 0 313 CTTCGGATGTGGCTTGAGCTGTAGGCGCGGAGGGCCGGAGACGCTGCAGACCCGCGACCCGGAG

chr15 40561992 1 46 ATTTTTTTTTTTAAAGAAATATATAACTATTTATTAACCACTGTTCAGTATTTACAATAAAGTAAAC
Scale S Kb} | he3s
chr7: 26,262, 808| 26,263, 808| 26,2604, 898| 26,205, 06| 26,206, 008/ 26,207, 000 26,203, 000 26,209, 90| 26,210,000 26,211, 898| 26,212, 808| 26,213, 868|
. i Your Segquence from Blat Search R
# GENCODE w22 Comprehensive Transcript Set (only Basic displaued by default) G
HNRNFAZE1 CEBXS m ‘ bttt . et ’ I ’ MENCENENEEN ’ — NI ) 3>
[CEX D] — ! . i ———
CEXS mm . I L ] i ——
CEXS m s — [
CEBXS = - . . -
B | e—t S o
Ry E ]

TYROS3 inserted into chr13

chr13 43495691 0 28 GCCCCGCCCTCCTCCCTCCTCGCTCGCGGGCCGGGCCCGGCATGGTGCGGCGTCGCCGCC
chr13 43495703 O 12 TTTTTTTTTTTTTTTTITITITITTITTITTITIT T I T I I ITITITTITITITTTTITITTTT T

Scale 18 Kb}

| ha3s
1
chriS: 41,560, 0008| 41,565, 809| 41,579, 008| 41,575, 009|
Your Segquence from Blat Search
1 1
GENCODE w22 Comprehensive Transcript Set (only Basic displayed by default)

TYROS — e— . i ¥ i i i i iH i -3

TYROZ wail} 4 L L] ' L L i iH i i -3

TYROIT Do e TYROS B335 - H TYROS p——f B 3 -

Breakpoints analysis is able to identify all insertions extremities,

including Target Site Duplications and poly(A)s




PacBio pipeline”

Using CIGAR code to detect breakpoints with lllumina is
easy:

203230194 83 chr15 40561473 60 18S108M = 40561044  -537 AAAAAACA

PacBio reads in other hand...

26900 16 chr1b 40554595 254
9088518M1D21M1D23M1D7M1D4M1110M1D48M1110M1I3M1D6M1D1M1D26M2113M1D10M112M1D22
M1ISM1D1M114M2[18M1I9M2I6M117M1I5M1D24M217M113M1110M1D3M1119M1D1IM1D13M1D17M1D4M
1D3M1D1IM1IOM11ISM1I1M1123M1124M115M1D5M1ISM115M1D10M1114M1D22M112M1D23M1D9M114M1|
IM1I7M1D4AM1D18M1D5M1D5M1D4AM1ITM1D3M1I3M1I8M1DEM1D1M1I5M1D2M11I7M112/M1D16M113M
1115M1120M1I6M1ITM118M112M1D9M112M115M2D21M1D18M1110M1110M1112M1D9M1D2M1110M1128M
116M1I9M1115M1D14M1D4M1D8M1D23M1D17M1D23M1D17M1D6M1D33M117M1D14M1I3M2115M113M
1D42M211M1122M1D2M1D16M1127M1I6M1D2M1D19M1D15M1D2M1D11M2D2M1D15M1ISM1116M1D7
M1D18M1IIMATM2IAMATIMAISMATM2IAIM T IMATTIMA12MATTM1I36M 1D /7M1D2M113M1D6M2142M1D3
M1125M1I1M1D2M1D14M1121M1IeM1D2M1156M2ISM1D13M1113M114M1I5M1I5M1D10M1111M1D12M 116
M1D8M2D4M11I5M1D1M1D10M1D3M1D5M1D2M113M1D14M1D2M1D12M1I3M1D3M1D10M1D4M1115M
1120M1D10M1D15M1D16M1D10M1D3M1121M1113M1D3M1D1M1D6M1113M2D8M111M1117M1D9M1D1
M1D10M1D15M2D10M11I9M1D3M1D4M1128M1114M11I5M1118M1I7/M1D18MA4. ..



416M1D14M1DOM1113M114M113M114M1D17M1DOM1D5M1110M111M1116M1D8M1D4M1119M1113M117M1D11M1DeM1D27M1D4M1D20M214M2118M112M
115M1D17M418M118M2D3M113M114M1D23M1D4M1D10M1117M1D4MADIM1IAMAID7M1ITIMAITMAIIMA112M1D17M1124M216M1114M1D15M1D11M1D4M2
112M1135M11I9M1D6M 1118M114M1D6eM1121M1D19M2D11M1D38M1D24M1D26M1114M2I6M1112M1140M1D4M1D2M1D3M1D3M1123M11TM1D15M1D24M
116M1D2M2D7M1D13M112M1134M1132M2I5M114M113M1113M1127M116M11M111M1124M116M1D23M1D4M1D3M1D1M1D5M1D12M1D37M1120M1D2M1 |
5M1116M1I9M1133M1D30M2D20M1D3M1D22M1D7M1D2M1D5M1D6M1D9M1114M1120M111M1112M111 1M 1I5M112M113M1D1M1D13M1I3M114M119M 113
M1I8M1D4M1D8M1123M1122M1D4M114AM1D7M1D18M1D8M3D4M2D5M1D2M1D7M1ISM11T7MAT7M1D17M1D2M1D12M1D4AMA1I8MAT7M1ITM1111M119MA
D2M1I5M1DOM1119M1D13M1D13M1D3M1I5M1I3M11I6M111M1116M11156M1123M 111 7M1ISM1ITM11M1D15M1D2M116M11T1M1110M117M113M1D26M117M1
121M1D12M1D1M112M1115M1137M113M1D3M1I8M1I37M11TM21TM1112M11TM1D1IM1D12M113M112M1D12M1D6M114M117M1D12M1113M3ISM1D8M 1122
M1DOM115M1110M2D18M1D21M114M1DOM114M114M1D3M1D7M112M1I6M1D27M2D7M1D7M1D1M1D3M1D12M1D12M117M112M114AM1D2M1D7M1D7M
1D2M1D5M1112M1D20M1D15M2D5M1D2M1D3M1112M1D2M1D5M113M1122M1114M111M212M1116M1D9M1118M117M1D10M1D3M1117M111M112M113M2
I6M1ITM111M3113M1114M1115M1DeM118M111M1I2M117M1124M1D4M1D9M1I8M1I15M1D4M112M1D20M111M1125M1D29M113M1D6M1I3M1159M113M1D8
M1TM2ISM1TIM1TTM1D25M11I9M117M11I6M1I6M1D5M1118M1D32M1D2M1D11M1D11M1146M1115M112M1I3M1117M118M1D6M1D23M1D4M1D2M1D10M
111 1M1I7M1D5M116M2I15M3I5M1ISBM1D5M114M1D2M 111 7M1IeM211M1126M211M3I4M1D18M1117M1D11M1110M1D20M116M116M2[4M1D3M1114M1D6M1
DEM1D13M1116M1111M1I6M1D39M114M1112M1D1M1118M1I13M115M1D8M1111M1D4M1DIM1D7M1I5M1I2M1I5M1116M1122M1112M114M1130M117M1D1
M113M1D14M112M1125M1D7M1D15M1133M114M1I3M1115M2[15M112M117M1D7M1115M1D13M115M1D17M2D9M1D1M1D8M1I6M1I5M3I12M1121M1111M
111M1IBM112M113M113M1D42M1D6M1D1M1D3M1D11M115M113M114M1D2M1D3M1D12M1118M1D2M2[18M1D5M1D7M1D19M1D12M1D5M1I3M1D25M
1DEM118M1I5M111M1DeM1D2M114M1D9M112M115M1123M1D16M111M1126M1D1M116M117M1D14M1D5M1116M1D8M1115M1115M118M1D4M112M112M 1
D3M1D8M9I2ZM1113M1DeM1D8M1115M1I6M1D21M116M1116M1D3M1D2M2110M2DeM1118M1ISM1D1M1DIM1D15M1D15M1D4AM1D16M1I6M1128M1114
M1D17M1D4AM11IM1DEM1DIM1D2M1I3M1I9M1D19M2D13M1112M1D2M114M116M1119M1I5M1D16M1127M115M1118M114M1113M1D5M117M1D36M1D13
M2D20M1114M116M1120M2D8M1113M1D2M1D3M1[1M1D7M1DIM1D12M1D7M1D15M1D7M5I12M211M5I1TMSITM1615M411M112M611M4I3M1512M1011M8I
IM3ITM3ITMT1I2MA3ITMTITM2I2M 11 IMATIMA912M21 1TMATIM2[TM3ITM1I3M311M160211M21TMSITM21TMATTM1[13M1I5M1D4AM117M117M1D10M115M2116
M1D24M1110M1D19M1D5M117M2D2M1D3M1D5M1110M11I9M11M1115M1I1I9M1D5M2D17M1D7M1112M119M116M1D5M1I3M1I6M1D3M1D7M116M115M 112
M1D7M116M1D12M1D13M1D5M1D1M1D2M1D5M1I5M1D10M1D1M1D1M3DOM1D3M1D1M1D2M111M1110M1D16M1D17M1D9M1I8M1DIOM117M1D10M1
DeM1D10M117M1D14M1D21M1110M1112M1112M1D8M1D16M1D5M1D34M114M1D8M1D2M1D3M116M1D2M1ISM1D6M1I1I9M1D14M1I18M1D10M118M115
M1D30M1D4M112M1114M1I6M1115M1116M117M1DOM1D23M1D29M1110M1D9M1I3M1111M1D26M1114M1D4M1I6M1D24M1D4AM1D16M11TM1ISM1I6M11
2M112M11TM1I9M2I18M115M115M2D5M1113M1D1M1DeM114M116M1D14M1I1I9M1D8M1D1M1D11M1D3M1D1M1D12M116M1D10M1114M1D10M1120M1D2
M1D2M115M1D3M114M1I7M1D7M1D13M1121M1[10M1DEM11TIM11I5M1121M1D9M118M1DIM1127M1D14M1D33M1D2M1D11M1116M113M1D11M2[4M2]1
M2I9M114M1D11M1D4M1D4M1123M111M1D13M11I56M1D2M1D2M1D5M1D11M2D18M1111M1D9M1122M1D15M111M2D1M 111 1M1D4M1D16M118M1D2M1
D1oM1I11M212M1112M2D8M111M116M1D10M1DEM1I3M1110M1113M111M1116M1DeM1110M118M1D2M1D5M118M1D10M1D10M114M1D1M1114M1D10M
1124M2I19M1D1M111M2I9M1D18M1118M1D5M1110M1D1M112M112M1D3M1D10M111M1117M1I3M1D13M113M1D7M1I3M3ISM1111M1D1M1D19M1118M1D
1M1D20M2[11TM1D1M1D4M114M2I12M1D26M1I9OM1D7M1D1IM1D17M1114M1I5M1D14M1123M1118M1D2M1D37M117M1DOM1D7M1DIM1I7M1I7M1116M1|
18M114aM1D16M1DAM1D37/M1111M1115M114AM1D4AM1D2M1D2M1D12M11eM2115M1I6M1D16M1I5sM1111IM1111IM1DIM1D14M1D10M1114M1IEM1122M3I... g



RPLPO

Insertion Point

Scale S Kb} | hess
chrii: 66,265, 00| 66,269, 809| 66,270, 800| 66,271, 800| 68,272, 000| 66,273, 0800| 66,274, 0800| 68,275, 808| 66,276, 800| 68,277, 000| 608,273,000
User Supplied Track
User Track
Your Segquence from Blat Search
2
3
Yoursed
4
S
2 kb} | ha3s
ol 120,197,9000| 120,197,5608| 126,195,000| 126,195,5608| 126,199,0008| 126,199,5008| 126,200,0008| 126,200,508| 120,201,008| 128,2
User Supplied Track
Your Segquence from Blat Search
; 4l
[ T 113 HHHH EHH-—~HHE=——E——EI
i |]] | s=cecccceczed ||| | ile=es: |7 ===x | By T[] = | || o aaaay |
[ e D1 ; HHHHH ;
GENCODE v22 Comprehensive Transcript Set (onlu Basic displaded by default)
() e L - - - . - — CTCTCGCCA GGggCgTCCT CaGTGGAAGT GACATCGcTC TTTAAACCCT

GCGTGCAATC
ACCTGGAAGT
TCCgAAATGt
gCAGCAGATC
AAGAACACCA
GCTCTGagaA
TTCACCAAGG

ATgcagaCCC
CTGTGGAGAC
GCTaCCATCT
GCTCTCCaTG
GAGTaGGAGG
ACCAAAgcaa
AAGGCTTACT
gagcaaaagg

CCTGaACGCA
CCAACTACTT
TTTCATtGTG
CGaATGTCCC
TGATGCGCAA
AACTGCTGCC
AGGACCgtTC

ATTCTAaTCA
GGATTACACC
gGCCTTTGTG
CTGCTGCaTG
AGTCGGcacg
AcCCAACTct
TCTTTAAAAA
gaaaaaaatg

CCGCCGTGAT
CTTAAGAATC
GGAGCAGACA
tTTCGCGGGA
GGCCATCCGA
TCgttTATCC
ACTGAaGATC

TCAACaGGGT
TTCCAaATTGC
GCTGCcTGCC
CAGcCCCCAG
aAGGATATGG
agGCCAGgtT
Aaaaaaaaaa
gaaaaaaaga

GCCCAGGGAA
ATCCAACTAa
ATGTGGGCTC
AGGCctGTGGT
GGCACCTGGA
GGGGGAATGT
AGGacCATGT

AgCAAACGAG
TGAAgGTCAA
CCTGTGGCTG
CTAAGGTTGA
GATTTGTCTC
TTATTTGCAA
aaaaaacttc
agcagaacaa

GACAaGGGCG
TGGATGATTA
CAAGCAGATG
GCTGATGGGC
AAACAACCCA
GGGCTTTGTG
TGCctggcCC

TCCTCCTTGT
GGCCTTCTTG
CTGCACCACA
AGCCAAGGAA
TTGACTAAat
ACAAGAAATA
cgaaactgaa
cccaaagtgce

5050

5100
5150
5200
5250
5300
5350
5400

5850
5900
5950
6000
6050
6100
6150
6200



