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Figure S1. Haploinsufficiency Score Distribution in Deletions and Duplications

Box plots showing the distribution of haploinsufficiency (HI) scores of the genes spanned by all deletions
(A) and duplications (B) detected in 2256 CHD and 841 unaffected controls. The means are indicated as
black diamonds. Deletions in CHD cases are more likely to contain genes that were predicted or known to
be haploinsufficient (high HI scores) than controls (P = 0.02), as shown in (A). The outliers (red asterisks)
refer to six genes (PRKAB2, BCL9, PMP22, TPK1, LINGO2, PTPRD, and TEK) with high HI scores that
were spanned by rare heterozygous deletions in controls. However, their occurrences are known to be
extremely rare (<0.2% frequency in our controls). In contrast, there is no significant difference (P = 0.44) in
the distribution of HI scores between the genes that were intersected by duplications in cases and
controls, as shown in (B).



13,375 putative de novo CNV calls

- indels (<1kb)

- calls overlapping centromeric gaps

- probands with excess de novo CNV calls

- calls with > 80% overlap with segmental duplications !

- calls > 20% overlap with known CNP 2

-occurin >0.1% frequency in 1538 controls (697 unaffected
family members + 841 unrelated controls)

149 putative de novo CNV calls

ls - calls not confirmed by QuantiSNP algorithm

71 putative de novo CNV calls

ls - calls < 30kb

28 putative de novo CNVs

-14 not confirmed with Affymetrix 6.0 and/oraCGH and/or MLPA
- 1 was found be inherited (notde novo) by MLPA and CGH

13 validated de novo CNVs

Figure S2. Identification of Rare De Novo CNVs in 283 TOF Trios

'Downloaded from UCSC Genome Browser

’Craddock, N., Hurles, M.E., Cardin, N., Pearson, R.D., Plagnol, V., Robson, S., Vukcevic, D.,
Barnes, C., Conrad, D.F., Giannoulatou, E., et al. (2010). Genome-wide association study of CNVs
in 16,000 cases of eight common diseases and 3,000 shared controls. Nature 464, 713-720.
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Figure S3. Raw Intensity Data of Paternally Derived Rare De Novo CNVs in 283 Trios

Rare de novo deletions (red shade) and duplications (blue shade) were shown in the log R ratio (LRR) and B-allele
frequency (BAF) plots. Grey shaded areas indicated the segmental duplication blocks in the region. De novo deletion
of FCH-306 and de novo duplication of CHA-137 were generated via their flanking segmental duplications (SD),
indicated by the location of the breakpoints that coincide with SD. There is a pair of flanking SD with high degree of
homology (>95%) in the same orientation in both of these cases, thus fulfilling the requirement for the predominant
SD-mediated rearrangement event. The rest of the de novo CNVs were therefore generated by non SD-mediated

mechanisms.



Table S1. Phenotype Distribution in 2,256 CHD Patients

CHD Type n

Aortic arch abnormalities 161
Aortic valve abnormalities 127
Atrial septal defect 293
Atrioventricular septal defect 60
Common arterial trunk 22
Congenitally corrected transposition of the great arteries 36
Coronary artery anomaly 2

Double inlet left ventricle or right ventricle 23
Double outlet left ventricle 1

Double outlet right ventricle 16
Ebstein malformation 14
Heterotaxy 7

Hypoplastic left heart syndrome 14
Left isomerism 13
Mitral valve abnormalities 23
Other 53
Partial anomalous pulmonary venous drainage 12
Patent ductus arteriosus 63
Pulmonary atresia with intact ventricular septum 18
Pulmonary atresia with ventricular septal defect 17
Pulmonary stenosis 76
Right isomerism 11
Situs inversus/dextrocardia 5

Tetralogy of Fallot 808
Total anomalous pulmonary venous drainage 7

Transposition of the great arteries 165
Tricuspid valve abnormalities 32
Univentricular heart 14
Ventricular septal defect 163

Total

2256



Table S2. Regions Excluded from Analyses

CHR START END COMMENT

1 953726 1498897 artefacts in GC-rich region
7 913761 1122949 artefacts in GC-rich region
7 27087213 27254061 artefacts in GC-rich region
8 144621302 144772135 artefacts in GC-rich region
8 145595447 145728221 artefacts in GC-rich region
9 138277725 138650091 artefacts in GC-rich region
10 134885864 135054789  artefacts in GC-rich region
12 131103204 131701256 artefacts in GC-rich region

16 956057 1132214  artefacts in GC-rich region
17 76704184 77138316 artefacts in GC-rich region
19 748078 943903  artefacts in GC-rich region
21 45644509 45788806 artefacts in GC-rich region
2 89078673 89855977 low validation rate due to SD

14 105079689 105945405 Ilow validation rate due to SD

CHR = chromosome; SD = segmental duplications



Table S3. Recurrent Genes Spanned by Rare Deletions

Cooper et al., 2011*

Cytoband Rgfe?]eeq (n SI;ESG) CHD Phenotype ((:nogtgrgjl_)s Cardio Controls
' (n = 575) (n = 8,329)
1p31.1 PTGER3 1 CAT 0 2 1
1p31.1 USP33 1 CAT 0 1 0
1p31.1 FAM73A 1 CAT 0 1 0
1p31.1 NEXN 1 CAT 0 1 0
1921.1 PRKAB2 3 TGA, MV, ASD 1 3 2
1921.1 PDIA3P 3 TGA, MV, ASD 1 3 2
1921.1 FMO5 3 TGA, MV, ASD 1 3 2
1921.1 CHD1L 3 TGA, MV, ASD 1 3 2
1921.1 BCL9 3 TGA, MV, ASD 1 3 2
1921.1 ACP6 3 TGA, MV, ASD 1 3 2
1g21.1 GJAS5 3 TGA, MV, ASD 1 3 2
1921.1 GJA8 3 TGA, MV, ASD 1 3 2
1944 OR14A16 1 TOF 0 1 4
1944 OR11L1 1 TOF 0 1 2
1944 TRIM58 1 TOF 0 1 2
1944 OR2W3 1 TOF 0 1 3
2p22.1 SLC8A1 1 TOF 0 1 0
2q13 MIR4267 1 CoA 0 2 2
2913 BUB1 1 TOF 0 2 2
2q13 ACOXL 2 TOF, ASD 0 2 1
2q13 BCL2L11 2 TOF, ASD 0 2 1
2913 MERTK 1 TOF 0 2 3
2q13 TMEM87B 1 TOF 0 2 1
2q13 FBLN7 1 TOF 0 2 2
2913 ZC3H8 1 TOF 0 2 1
3p22.1 ULK4 3 TOF, ASD, VSD 0 0 7
3p14.2 FHIT 3 TOF, VSD(2) 0 0 8
3925 MME 2 TOF, VSD 0 0 0
4934.1 GALNT7 1 TOF 0 1 0
4934.1 HMGB2 1 TOF 0 1 0
4q934.1 SAP30 1 TOF 0 1 0
4q34.1 SCRG1 1 TOF 0 1 0
4q34.1 HAND2 1 TOF 0 1 0
4q34.1 NBLAO0301 1 TOF 0 1 0
4q34.1 FBXOS8 1 TOF 0 1 0
4q35.2 LOC401164 7 TOF(2) 0 0 11
5p15.33 AHRR 1 AVSD 0 1 1
5p15.33 C5orfs55 1 AVSD 0 1 0
5p15.33 EXOC3 1 AVSD 0 1 0
5p15.33 SLC9A3 1 AVSD 0 1 13
5p14.3 CDH18 1 TOF 0 1 2
5g31.3 PCDHB2 2 ASD, VSD 0 0 1
5g31.3 PCDHB3 2 ASD, VSD 0 0 2
5g31.3 PCDHB4 2 ASD, VSD 0 0 1
5g31.3 PCDHB5 2 ASD, VSD 0 0 1
5g31.3 PCDHB6 2 ASD, VSD 0 0 2
5g31.3 PCDHB17 2 ASD, VSD 0 0 1
5g31.3 PCDHB16 2 ASD, VSD 0 0 2
5¢31.3 PCDHB9 2 ASD, VSD 0 0 2
5g31.3 PCDHB10 2 ASD, VSD 0 0 2
7p22.2 SDK1 1 TOF 0 1 9
8p23.3 CLN8 1 AVSD 0 1 4
8p23.3 MIR596 1 AVSD 0 1 2
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8p23.3 ARHGEF10 1 AVSD
8p23.3 KBTBD11 1 AVSD
8p23.3 MYOM2 1 AVSD
8p23.2 CSMD1 1 AVSD
8p23.1 MCPH1 2 TOF, AVSD
8p23.1 ANGPT2 1 TOF, AVSD
8p23.1 AGPATS 2 TOF, AVSD
8p23.1 XKR5 2 TOF, AVSD
8p23.1 DEFB1 2 TOF, AVSD
8p23.1 DEFA6 2 TOF, AVSD
8p23.1 DEFA4 2 TOF, AVSD
8p23.1 DEFA10P 2 TOF, AVSD
8p23.1 DEFA1B 1 AVSD
8p23.1 DEFA3 1 AVSD
8p23.1 DEFA1 1 AVSD
8p23.1 DEFA5 1 AVSD
8p23.1 SGK223 3 TOF, AVSD, BAV
8p23.1 CLDN23 3 TOF, AVSD, BAV
8p23.1 MFHAS1 3 TOF, AVSD, BAV
8p23.1 ERI1 3 TOF, AVSD, BAV
8p23.1 TNKS 3 TOF, AVSD, BAV
8p23.1 MIR597 2 TOF, AVSD
8p23.1 LOC157627 2 TOF, AVSD
8p23.1 MIR124-1 2 TOF, AVSD
8p23.1 MSRA 2 TOF, AVSD
8p23.1 PRSS55 2 TOF, AVSD
8p23.1 RP1L1 2 TOF, AVSD
8p23.1 MIR4286 2 TOF, AVSD
8p23.1 C8orf74 2 TOF, AVSD
8p23.1 SOX7 2 TOF, AVSD
8p23.1 PINX1 2 TOF, AVSD
8p23.1 MIR1322 2 TOF, AVSD
8p23.1 XKR6 2 TOF, AVSD
8p23.1 MIR598 2 TOF, AVSD
8p23.1 MTMR9 2 TOF, AVSD
8p23.1 TDH 2 TOF, AVSD
8p23.1 C8orf12 3 TOF, AVSD, VSD
8p23.1 FAM167A 3 TOF, AVSD, VSD
8p23.1 BLK 3 TOF, AVSD, VSD
8p23.1 GATA4 4 TOF(2), AVSD, VSD
8p23.1 NEIL2 4 TOF(2), AVSD, VSD
8p23.1 FDFT1 4 TOF(2), AVSD, VSD
8p23.1 CTSB 4 TOF(2), AVSD, VSD
8p23.1 DEFB136 2 TOF, AVSD
8p23.1 DEFB135 2 TOF, AVSD
8p23.1 DEFB134 2 TOF, AVSD
10¢22.3 SFTPD 1 Other
10g22.3 LOC219347 1 Other
10¢22.3 ANXA11 1 Other
10g23.1 MAT1A 1 Other
10g23.1 DYDC1 1 Other
10g23.1 DYDC2 1 Other
10q23.1 C100rf58 1 Other
10g23.1 TSPAN14 1 Other
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10923.1
10923.1
10g23.1
10923.1
10g23.1
10923.1
10g23.1
10923.1
10926.3
10026.3
10926.3
10026.3
11p15.4
11p15.4
11p15.4
11p15.4
11g13.1
11g13.1
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13934

15q11.2

15q11.2
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15q11.2

15q13.3
15q13.3
15q13.3
15q13.3
15q13.3
16p12.1
16p12.1
16p12.1

SH2D4B
NRG3
GHITM
C100rf99
CDHR1
LRIT2
LRIT1
RGR
C100rfo93
GPR123
CYP2E1
SYCE1
OR52R1
OR51F2
OR51S1
OR51T1
MACROD1
FLRT1
STIP1
FERMT3
TRPT1
NUDT22
DNAJC4
VEGFB
FKBP2
PPP1R14B
PLCB3
BAD
GPR137
KCNK4
Cllorf20
TRMT112
PRDX5
CCDC88B
RASA3

TUBGCP5

CYFIP1

NIPA2
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FAN1
MTMR10
TRPM1
MIR211
CHRNA7
UQCRC2
PDzZD9
C160rf52
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Other
ASD, Other
ASD, Other
ASD, Other
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AVSD, ASD
AVSD, ASD
TOF, VSD
TOF, VSD
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TGA, AVSD
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16pl2.1 VWASA 1 TOF 0 2 3
16pl2.1 EEF2K 1 TOF 0 2 3
16pl2.1 POLR3E 1 TOF 0 2 3
16pl2.1 CDR2 1 TOF 0 2 3
16023.1 WWOX 2 CoA(2) 0 0 6
16924.3 FANCA 2 PS, BAV 0 0 2
16924.3 SPIRE2 3 PS, BAV, ASD 0 0 9
16924.3 TCF25 3 PS, BAV, ASD 0 0 3
16924.3 MC1R 2 PS, ASD 0 0 1
16924.3 TUBB3 2 PS, ASD 0 0 1
16924.3 DEF8 2 PS, ASD 0 0 3
18923 ATP9B 2 TGA, CCTGA 0 1 2
18923 NFATC1 2 TGA, CCTGA 0 1 9
22¢11.21 DGCR10 1 ASD 0 16 2
22¢11.21 ZNF74 1 VSD 0 10 0
22911.21 SCARF2 1 VSD 0 10 0
22¢11.21 KLHL22 1 VSD 0 10 0
22¢11.21 MED15 1 VSD 0 10 0
22¢11.21 PI4KA 1 VSD 0 10 1
22¢11.21 SERPIND1 1 VSD 0 10 1
22¢11.21 SNAP29 1 VSD 0 10 1
22¢11.21 CRKL 1 VSD 0 10 1
22¢11.21 AIFM3 1 VSD 0 10 1
22¢11.21 LZTR1 1 VSD 0 10 1
22¢11.21 THAP7 1 VSD 0 10 1
22¢11.21 FLJ39582 1 VSD 0 10 1
22¢11.21 P2RX6 1 VSD 0 10 1
22¢11.21 SLC7A4 1 VSD 0 10 1
22011.22-

qlg.ZS RTDR1 1 CAT 0 2 1
22011.22 GNAZ 1 CAT 0 2 0
22013.31 LOC100271722 1 AS 0 1 0
22013.31 C220rf26 1 AS 0 1 0
22013.31 LOC150381 1 AS 0 1 0
22013.31 MIRLET7A3 1 AS 0 1 0
22013.31 MIRLET7B 1 AS 0 1 0

AS = Aortic valve stenosis, ASD = Atrial septal defect, AVSD = Atrioventricular septal defect, BAV = Bicuspid aortic valve, CAT = Truncus arteriosus
, CCTGA = Congenitally corrected transposition of the great arteries, CoA = Coarctation of the aorta, IL = Left isomerism, L-sided = Complex left-
sided malformation, MV = Miltral valve abnormalities, PDA = Patent ductus arteriosus, PS = Pulmonary valve stenosis, TAPVD = Total anomalous
pulmonary venous drainage, TGA = Transposition of the great arteries, VSD = Ventricular septal defect.



Table S4. Recurrent Genes Spanned by Rare Duplications

Cooper et al., 2011*

Cytoband RefSeq Gene n ?2“2356) CHD Phenotype %?Tgﬂ? Cardio Controls
" B (n=575)  (n=8,329)
1p36.32 ACTRT2 1 TOF 0 1 0
1p36.32 FLJ42875 1 TOF 0 1 0
1p36.32 PRDM16 1 TOF 0 1 0
1p36.32 MIR4251 1 TOF 0 1 0
1921.1 HFE2 2 TOF 0 2 6
1921.1 TXNIP 2 TOF 0 2 6
1921.1 POLR3GL 2 TOF 0 2 6
1921.1 ANKRD34A 2 TOF 0 2 6
1g21.1 LIX1L 2 TOF 0 2 6
1g21.1 GNRHR2 2 TOF 0 2 6
1g21.1 PEX11B 2 TOF 0 2 6
1g21.1 ITGA10 2 TOF 0 2 6
1921.1 ANKRD35 2 TOF 0 2 6
1921.1 PIAS3 2 TOF 0 2 6
1921.1 NUDT17 2 TOF 0 2 6
1g921.1 POLR3C 2 TOF 0 2 6
1g21.1 RNF115 2 TOF 0 3 15
1921.1 CD160 2 TOF 0 2 14
1921.1 PDZK1 2 TOF 0 2 14
1g21.1 PRKAB2 8 TOF 0 1 0
1g21.1 PDIA3P 8 TOF 0 1 0
1921.1 FMO5 8 TOF 0 1 2
1921.1 CHD1L 8 TOF 0 1 2
1921.1 BCL9 8 TOF 0 1 1
1g21.1 ACP6 10 TOF 0 1 1
1g21.1 GJA5 12 TOF(11), PA 0 1 3
1921.1 GJAS8 10 TOF 0 1 2
2p21 UNQ6975 1 DORV 0 1 1
2p21 SRBD1 1 DORV 0 1 2
2p21 PRKCE 1 DORV 0 1 1
2p16.3 NRXN1 1 TGA 0 1 0
3p14.2 FHIT 2 HLHS, ASD 0 0 3
3929 TFRC 1 VSD 0 1 1
3029 LOC401109 1 VSD 0 1 2
3029 ZDHHC19 1 VSD 0 1 1
3029 OSTalpha 1 VSD 0 1 1
3029 PCYT1A 1 VSD 0 1 1
3029 TCTEX1D2 1 VSD 0 1 1
4922.1 FAM190A 2 ASD, PDA 0 1 4
4022.1-22.2 GRID2 1 ASD 0 1 2
6912 EYS 1 CoA 0 1 5
7936.2 DPP6 1 TOF 0 1 8
7936.2 LOC100132707 1 TOF 0 1 0
7936.2 PAXIP1 1 TOF 0 1 0
7936.2 LOC202781 1 TOF 0 1 0
7936.2 HTR5A 1 TOF 0 1 0
8p23.2 CSMD1 1 ASD 0 1 6
8p23.1 ERI1 1 TOF 0 1 0
8p23.1 PPP1R3B 1 TOF 0 1 0
8p23.1 TNKS 1 TOF 0 1 0
8p23.1 MIR597 1 TOF 0 1 0
8p23.1 MSRA 1 BAV 0 1 1
8p23.1 PRSS55 1 BAV 0 1 1
8p23.1 RP1L1 1 BAV 0 1 1
8p23.1 MIR4286 1 BAV 0 1 1




8p23.1 C8orf74 1 BAV
8p23.1 SOX7 1 BAV
8p23.1 PINX1 1 BAV
8p23.1 MIR1322 1 BAV
8p23.1 XKR6 1 BAV
8p23.1 MIR598 1 BAV
8p23.1 MTMRO 1 BAV
8p23.1 TDH 1 BAV
8p23.1 FAM167A 1 BAV
8p23.1 BLK 1 BAV
8p23.1 GATA4 1 BAV
8p23.1 NEIL2 2 BAV, VSD
8p23.1 FDFT1 2 BAV, VSD
8p23.1 CTSB 2 BAV, VSD
8p23.1 DEFB136 2 BAV, VSD
8p23.1 DEFB135 2 BAV, VSD
8p23.1 DEFB134 2 BAV, VSD
8p11.21 HGSNAT 2 TGA
8p11.1 POTEA 3 TGA, TOF, HLHS
8q11.23 NPBWR1 2 AS, PDA
8q21.3 SLC7A13 1 TOF
9p24.1 KDMA4C 1 PS
9q34.3 COL5A1 1 PS
10021.3 CTNNA3 3 TOF, SI, ASD
10021.3 LRRTM3 3 TOF, SI, ASD
11q14.1 MIR4300 2 BAV, AS
12p13.31 CD163 1 TOF
12p13.31 APOBEC1 1 TOF
12p13.31 GDF3 1 TOF
12p13.31 DPPA3 1 TOF
12p13.31 CLECAC 1 TOF
12p13.31 NANOGNB 1 TOF
TOF(3), IL, PS, ASD,
12p11.1 SYT10 8 (P)D A Other
13¢12.11 LATS?2 1 CoA
13¢12.11 SAP18 1 CoA
13¢12.11 MRP63 1 CoA
15q13.3 ARHGAP11A 3 TOF, VSD, TGA
15¢13.3 SCG5 4 TOF, VSD, TGA
15¢13.3 GREM1 4 TOF, VSD, TGA
15¢13.3 FMN1 4 TOF, VSD, TGA
1514 RYR3 2 TOF, TGA
15q14 AVEN 2 TOF, TGA
1514 CHRM5 2 TOF, TGA
15q14 C150rf24 2 TOF, TGA
15q14 PGBD4 2 TOF, TGA
15914 C150r129 2 TOF, TGA
15914 TMEMS5 2 TOF, TGA
15914 SLC12A6 2 TOF, TGA
15025.3 AKAP13 2 BAV, TOF
16p13.11 C160rf45 2 VSD, CoA
16p13.11 KIAA0430 2 VSD, CoA
16p13.11 NDE1 2 VSD, CoA
16p13.11 MIR484 2 VSD, CoA
16p13.11 MYH11 2 VSD, CoA
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16p13.11 ABCC1 2 VSD, CoA 0 1 13
16p13.11 ABCC6 2 VSD, CoA 0 1 13
16p12.3 XYLT1 2 TOF, TGA 0 0 2
17912 ZNHIT3 2 TOF, VSD 0 1 4
17912 MYO19 2 TOF, VSD 0 1 4
17912 PIGW 2 TOF, VSD 0 1 4
17912 GGNBP2 2 TOF, VSD 0 1 4
17912 DHRS11 2 TOF, VSD 0 1 3
17912 MRM1 2 TOF, VSD 0 1 3
17912 LHX1 2 TOF, VSD 0 1 3
17912 AATFE 2 TOF, VSD 0 1 3
17912 MIR2909 2 TOF, VSD 0 1 3
17912 ACACA 2 TOF, VSD 0 1 3
17912 C170rf78 2 TOF, VSD 0 1 3
17912 TADA2A 2 TOF, VSD 0 1 3
17912 DUSP14 2 TOF, VSD 0 1 3
17912 SYNRG 2 TOF, VSD 0 1 3
17912 DDX52 2 TOF, VSD 0 1 3
17912 HNF1B 2 TOF, VSD 0 1 3
18p11.32 COLEC12 2 TOF, CoA 0 0 5
18p11.32 CETN1 2 TOF, CoA 0 0 6
18p11.32 CLUL1 2 TOF, CoA 0 0 8
18g22.1 CDH19 2 TOF, VSD 0 0 1
20p12.3 PLCB1 1 VSD 0 1 4
20913.2 NFATC2 2 TOF, VSD 0 0 0
20q13.2 ATP9A 2 TOF, VSD 0 0 0
20913.2 SALL4 2 TOF, VSD 0 0 0

AS = Aortic valve stenosis, ASD = Atrial septal defect, BAV = Bicuspid aortic valve, CoA = Coarctation of the aorta, DORV = Double outlet right
ventricle, HLHS = Hypoplastic left heart syndrome, IL = Left isomerism, PA = Pulmonary atresia, PDA = Patent ductus arteriosus, PS = Pulmonary
valve stenosis, Sl = Situs inversus, TGA = Transposition of the great arteries, VSD = Ventricular septal defect.



Table S5. Genes with High Haploinsufficiency (HI) Scores in Rare Deletions Found in CHD Patients

Gene Gene Name HI

Symbol Score
MAPK1 mitogen-activated protein kinase 1 0.999
ERBB4 v-erb-a erythroblastic leukemia viral oncogene homolog 4 (avian) 0.993
DLG1 discs, large homolog 1 (Drosophila) 0.991
CTBP1 C-terminal binding protein 1 0.99
BMPR1A bone morphogenetic protein receptor, type IA; similar to ALK-3 0.98
RPL10L ribosomal protein L10-like 0.975
NUP205 nucleoporin 205kDa 0.966
PPM1F protein phosphatase 1F (PP2C domain containing) 0.961
KRR1 KRR1, small subunit (SSU) processome component, homolog (yeast) 0.956
GATA4 GATA binding protein 4 0.951
CRKL v-crk sarcoma virus CT10 oncogene homolog (avian)-like 0.943
HMGB2 high-mobility group box 2 0.936
CDH2 cadherin 2, type 1, N-cadherin (neuronal) 0.934
HDAC9 histone deacetylase 9 0.923
CECR6 cat eye syndrome chromosome region, candidate 6 0.9
PCDH7 protocadherin 7 0.889
PTBP1 polypyrimidine tract binding protein 1 0.875
LDB3 LIM domain binding 3 0.865
MSX1 msh homeobox 1 0.862
CALD1 caldesmon 1 0.836
PDE4B phospho_diesterase 4B, cAMP-specific (phosphodiesterase E4 dunce homolog, 0.826

Drosophila)

MYH11 myosin, heavy chain 11, smooth muscle 0.823
LRRC4C leucine rich repeat containing 4C 0.817
PAK2 p21 protein (Cdc42/Rac)-activated kinase 2 0.815
THBS?2 thrombospondin 2 0.804
BCL9 B-cell CLL/lymphoma 9 0.791
RPS21 ribosomal protein S21 0.79
MED15 mediator complex subunit 15 0.789
DEPDC1B DEP domain containing 1B 0.786
STK38L serine/threonine kinase 38 like 0.781
WAPAL wings apart-like homolog (Drosophila) 0.781
MME membrane metallo-endopeptidase 0.778
MTPN myotrophin; leucine zipper protein 6 0.772
PCYT1A phosphate cytidylyltransferase 1, choline, alpha 0.768
GPM6A glycoprotein M6A 0.766
FOXC1 forkhead box C1 0.763
PRKAB2 protein kinase, AMP-activated, beta 2 non-catalytic subunit 0.74
OSBPLS8 oxysterol binding protein-like 8 0.738
WRNIP1 Werner helicase interacting protein 1 0.733
BPGM 2,3-bisphosphoglycerate mutase 0.725
TNKS tankyrase, TRF1-interacting ankyrin-related ADP-ribose polymerase 0.721
HAND2 heart and neural crest derivatives expressed 2 0.72
GADD45A growth arrest and DNA-damage-inducible, alpha 0.719
STIP1 stress-induced-phosphoprotein 1 0.717
USP33 ubiquitin specific peptidase 33 0.714
SERPIND1 serpin peptidase inhibitor, clade D (heparin cofactor), member 1 0.704
GPC5 glypican 5 0.694
SERBP1 SERPINE1 mRNA binding protein 1 0.686
PPFIBP1 PTPREF interacting protein, binding protein 1 (liprin beta 1) 0.672




7773 zinc finger, ZZ-type containing 3 0.659
DNAJB4 DnaJ (Hsp40) homolog, subfamily B, member 4 0.652
CNOT4 CCR4-NOQOT transcription complex, subunit 4 0.652
ICMT isoprenylcysteine carboxyl methyltransferase 0.651
SACS spastic ataxia of Charlevoix-Saguenay (sacsin) 0.651
CEP135 centrosomal protein 135kDa 0.649
RABGGTB Rab geranylgeranyltransferase, beta subunit 0.645
TUSC3 tumor suppressor candidate 3 0.645
FUBP1 far upstream element (FUSE) binding protein 1 0.641
PDE6B phosphodiesterase 6B, cGMP-specific, rod, beta 0.638
KLHL22 kelch-like 22 (Drosophila) 0.634
RGS7BP regulator of G-protein signaling 7 binding protein 0.629
SGIP1 SH3-domain GRB2-like (endophilin) interacting protein 1 0.627
WSCD1 WSC domain containing 1 0.622
HPGD hydroxyprostaglandin dehydrogenase 15-(NAD) 0.622
WWOX WW domain containing oxidoreductase 0.616
LRRTM1 leucine rich repeat transmembrane neuronal 1 0.613
EXOC2 exocyst complex component 2 0.612
ZDHHC17 zinc finger, DHHC-type containing 17 0.611
PCDH17 protocadherin 17 0.608
MSH3 mutS homolog 3 (E. coli) 0.605
SNTB1 syntrophin, beta 1 (dystrophin-associated protein Al, 59kDa, basic component 1) 0.605
PLCB3 phospholipase C, beta 3 (phosphatidylinositol-specific) 0.6
DIDO1 death inducer-obliterator 1 0.594
MSH4 mutS homolog 4 (E. coli) 0.586
GLDC glycine dehydrogenase (decarboxylating) 0.586
AGPATS 1—acy|gcherol—3—pho_sphate O-acyltransferase 5 (lysophosphatidic acid 0.585
acyltransferase, epsilon)
CDH18 cadherin 18, type 2 0.585
NDST4 N-deacetylase/N-sulfotransferase (heparan glucosaminyl) 4 0.584
STK32B serine/threonine kinase 32B 0.581
ESRRA estrogen-related receptor alpha 0.579
ANKRD13C ankyrin repeat domain 13C 0.575
DNAJC10 DnaJ (Hsp40) homolog, subfamily C, member 10 0.569
CNOT6 CCR4-NOT transcription complex, subunit 6 0.565
MLLT3 myeloid/lymphoid or mixed-lineage leukemia (trithorax homolog, Drosophila); 0.561
translocated to, 3

HAS2 hyaluronan synthase 2 0.557
SLC7A4 solute carrier family 7 (cationic amino acid transporter, y+ system), member 4 0.554
HOMER2 homer homolog 2 (Drosophila) 0.55
ST6GALNAC | ST6 (alpha-N-acetyl-neuraminyl-2,3-beta-galactosyl-1,3)-N-acetylgalactosaminide 0.547
5 alpha-2,6-sialyltransferase 5 ]

FUS fusion (involved in t(12;16) in malignant liposarcoma) 0.546
NDE1 nudE nuclear distribution gene E homolog 1 (A. nidulans) 0.543
PRDX5 peroxiredoxin 5 0.54
KDR kinase insert domain receptor (a type Ill receptor tyrosine kinase) 0.538
ADRM1 adhesion regulating molecule 1 0.534
PYCARD PYD and CARD domain containing 0.533
ADAMTS1 ADAM metallopeptidase with thrombospondin type 1 motif, 1 0.533
SLC27A2 solute carrier family 27 (fatty acid transporter), member 2 0.53
ZC3H6 zinc finger CCCH-type containing 6 0.527
RPS6KA4 ribosomal protein S6 kinase, 90kDa, polypeptide 4 0.525
EDIL3 EGF-like repeats and discoidin I-like domains 3 0.525
GLRAS glycine receptor, alpha 3 0.523




KIAA1609 KIAA1609 0.523
SNCG synuclein, gamma (breast cancer-specific protein 1) 0.52
ANGPT2 angiopoietin 2 0.511
LRRC40 leucine rich repeat containing 40 0.505
LRFN5 leucine rich repeat and fibronectin type Ill domain containing 5 0.496
UQCRC2 ubiquinol-cytochrome c reductase core protein Il 0.491
ZC3H18 zinc finger CCCH-type containing 18 0.49
CLOCK clock homolog (mouse) 0.49
TFRC transferrin receptor (p90, CD71) 0.489
TMEMS55A transmembrane protein 55A 0.485
LRRC7 leucine rich repeat containing 7 0.485
NIPA1 non imprinted in Prader-Willi/Angelman syndrome 1 0.483
KCNAB2 potassium voltage-gated channel, shaker-related subfamily, beta member 2 0.481
AP4E1 adaptor-related protein complex 4, epsilon 1 subunit 0.479
SLC8A1 solute carrier family 8 (sodium/calcium exchanger), member 1 0.478
LRRC33 leucine rich repeat containing 33 0.477
CTNNA2 catenin (cadherin-associated protein), alpha 2 0.476
SLC35D1 solute carrier family 35 (UDP-glucuronic acid/UDP-N-acetylgalactosamine dual 0.475
transporter), member D1
CSRP2 cysteine and glycine-rich protein 2 0.475
SOX7 SRY (sex determining region Y)-box 7 0.468
ASB5 ankyrin repeat and SOCS box-containing 5 0.467
RNF180 ring finger protein 180 0.465
CTNND2 catenin (cadherin—associated protein), delta 2 (neural plakophilin-related arm- 0.464
repeat protein)
ZNF141 zinc finger protein 141 0.461
GRID1 glutamate receptor, ionotropic, delta 1 0.461
ARID3A AT rich interactive domain 3A (BRIGHT-like) 0.456
ADAMTS5 ADAM metallopeptidase with thrombospondin type 1 motif, 5 0.443
GNAZ guanine nucleotide binding protein (G protein), alpha z polypeptide 0.442
C8orf42 chromosome 8 open reading frame 42 0.439
NECAB1 N-terminal EF-hand calcium binding protein 1 0.437
PHLDA1 pleckstrin homology-like domain, family A, member 1 0.434
THAP7 THAP domain containing 7 0.433
NELL2 NEL-like 2 (chicken) 0.432
VGLL4 vestigial like 4 (Drosophila) 0.431
POLR3E polymerase (RNA) Il (DNA directed) polypeptide E (80kD) 0.424
GRM5 glutamate receptor, metabotropic 5 0.422
C20orfll chromosome 20 open reading frame 11 0.421
C160rf45 chromosome 16 open reading frame 45 0.415
ADAMTS19 ADAM metallopeptidase with thrombospondin type 1 motif, 19 0.413
AP3B2 adaptor-related protein complex 3, beta 2 subunit 0.412
FGFRL1 fibroblast growth factor receptor-like 1 0.411
VEGFC vascular endothelial growth factor C 0.406
XKR6 XK, Kell blood group complex subunit-related family, member 6 0.405
VEGFB vascular endothelial growth factor B 0.396
CYTL1 cytokine-like 1 0.396
CHD5 chromodomain helicase DNA binding protein 5 0.395
FHIT fragile histidine triad gene 0.395

The genes with HI scores’ that were above the mean of total scores in all genes hit by rare deletions in CHD patients are listed.




Table S6. De Novo CNVs and the Mismatches from Expected Inheritance Patterns from Paternal
or Maternal Chromosomes

Ch Coordinate LGN Famiy D O e Orgin  Maternal Orign
4 173538773 6551325 CHA-91 DEL 0 242
3 197168088 1660486 FCH-306 DEL 0 47
16 85737889 177523 CHA-617 DEL 0 13
6 167037829 67836 NOTT-189b DEL 0 9
19 252619 52630 CHA-767 DEL 0 2
16 45056281 40613 CHA-25 DEL 0 0
22 31789131 188778 CHA-64a DEL 5 0
3 105183599 97653 CHA-812 DEL 0 6
1 144967972 1418624 CHA-137 DUP 0* 28*
5 80936354 3045007 CHA-9 DUP 0 105
5 179681237 432453 CHA-750 DUP 0 21
5 178357798 264665 CHA-817 DUP 0 27
9 17735053 50117 NOTT-389 DUP 1 5

* this proband inherited both copies of the paternal chromosome and one copy from the maternal chromosome



Table S7. Rare Nongenic CNVs >500 kb that Are Likely to be Pathogenic

Copy hg18 Start

ID Phenotype Number Cytoband Coordinate Size
CHA-788.1 Tetralogy of Fallot DEL 4934.1 174801597 504840
SYD-1107.1 Double inlet left ventricle DUP 6016.1 94610606 634130
NOTT-266.1 Coarctation of the aorta DEL 6916.3-g21 104286807 612781
FCH-56.1 Isomerism right DEL 8021.13 83141204 511096
FCH-57.1 Atrial septal defect DEL 8021.2-q21.13 83170552 1871607
SYD-1847.1 Atrial septal defect DUP 8023.2-g23.3 111714363 1470169
NOTT-732.1 Atrial septal defect DUP 11p12 37046345 580618
OX-1352.1 Q;igg’te””icu'ar septal DUP  13q21.31-q21.32 63251062 982826
FCH-10.1 Tricuspid atresia DEL 13g21.31 63330923 503322
FCH-324.1 gﬁggfggfgo” of the DEL 13g21.31 63330023 503322
Partial anomalous
FCH-295.1 pulmonary venous DUP 18923 73264159 1408553
drainage
NOTT-603.1 Ventricular septal defect DEL 18923 73514135 713321

Above is the list of rare CNVs detected in CHD patients that do not encompass any known genes, but spanned
highly conserved regions, overlapped previously predicted human heart-specific enhancer sequencess, and they
were absent in our controls.

REFERENCES

1. Cooper, G.M., Coe, B.P., Girirajan, S., Rosenfeld, J.A., Vu, T.H., Baker, C., Williams, C., Stalker, H., Hamid, R.,
Hannig, V., et al. (2011). A copy number variation morbidity map of developmental delay. Nat Genet 43,
838-846.

2. Huang, N., Lee, I., Marcotte, E.M., and Hurles, M.E. (2010). Characterising and predicting haploinsufficiency in the
human genome. PLoS Genet 6, e1001154.

3. Narlikar, L., Sakabe, N.J., Blanski, A.A., Arimura, F.E., Westlund, J.M., Nobrega, M.A., and Ovcharenko, I. (2010).
Genome-wide discovery of human heart enhancers. Genome Res 20, 381-392.



Table S8. All CNVs

Chromosome Start End ID Status CN CNV Type

1 126116 594171 BOOBEML  aff dup common genic
1 126116 714646 BOOB111  aff dup common genic
1 859306 1303878 BOOBEGX  aff dup rare genic

1 2703187 3062552 BOOB19T  aff dup rare genic

1 5550499 5856823 BOO9EHC  unaff dup rare genic

1 5986242 6214397 BOOBE6R  aff del rare genic

1 5987699 6289806  BOOBE9J aff del rare genic

1 6039758 6156160 BOOB17B  aff del rare genic

1 24805320 25276370 BOOBQQR aff dup rare genic

1 65454131 78424047 BOOBEU8  aff del rare genic

1 71194152 71313591 BOOB0S8  aff dup rare genic

1 73633732 73911693 BOOAAY9 unaff dup rare nongenic
1 78896611 81646426 BOOB1CR  aff dup common genic
1 79999498 80308076 BOOAAGD unaff del rare nongenic
1 80303364 81959527 BOOABDW unaff dup common nongenic
1 94124969 94323143 BOOAABG unaff del rare genic

1 95740345 96084384 BOOBE6O  aff dup rare nongenic
1 102439976 102601411 BOOBEEH  aff del common genic
1 102439976 102608173 BOOBOMA  aff del common genic
1 102439976 102616131 B0O0BO0J2 aff del common genic
1 102439976 102616131 BOOBDZK  aff del common genic
1 102439976 102616131 BOOBELR  aff del common genic

1 102442898 102616131 BOOAB94  unaff del common genic
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231414343 231621476 BOOBQLE  aff dup rare genic
236719591 236844151 BOOBDS3  aff dup common nongenic
236734032 236846513 BOOAAGG unaff dup common nongenic
237681988 237841293 BOOBQLS  aff del rare nongenic
238031933 238250572 BOOAAGC unaff dup common genic
238069042 238403476 BO0BO0Z) aff dup common genic
238121712 238292083 BOOBET1  aff dup common genic
239093681 239653457 BOO9EEC  unaff dup rare genic
246007815 246417399 B0O0BOOZ  aff del rare genic
10599696 10880871 BOOB1AW aff dup rare genic
32487194 33051984 BO009G8J  aff dup common genic
32487194 33078177 BOO9RKN unaff dup common genic
32487194 33168424 BOOAA95 unaff dup common genic
32487194 33168424 BO0OB135  aff dup common genic
32487194 33181898 BOOAB4R unaff dup common genic
32622855 32944171 BOOAB8D unaff dup common genic
32636267 32967622 BOOAAEY unaff dup common genic

32961969 33186442 BOOBOK4  aff dup common genic

34819242 34997368 BOOBDTW aff del rare nongenic
35044711 35279033 BOO9EEC  unaff del rare nongenic
40075710 40247644 BOOBDTW aff del rare genic

43750548 43911571 BO09GBN aff dup rare genic
45261773 45827640 BOOBOWA aff dup rare genic
48632568 49317292 BOOBONY  aff dup rare genic

48748108 48894507 BOOABSE  unaff del rare genic
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BOOBEG7

BOOBEGD
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164108060
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164108060

164108060

164108060

164108060

164108060

164108060

164108060

164108060

164108060

164108060

164108060

164108060

BOOBEMH

BOOBESG

BOOBESQ

BOOBET6

BOOBETY

BOOBEUO

BOOBEUU

BOOBEV4

BOOBEV)J

BOOBEVQ

BOOBEVY

BOOBEVZ

BOOBEWD

BOOBQL3

BOOBQL7

BOOBQLP

BOOBQLQ

BOOBQNS

BOOBQNA

BOOBQNC

BOOBQOC

BOOBQOG

BOOBQPI

BOOBQPU

BooBQaAl
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common nongenic

common nongenic



163995377

163995377

163995377

163995377

163995377

163996449

176473458

177366869

188312190

191114253

194378993

196829898

197172067

197222803

63508

615962

676563

750258

753077

783929

785890

811490

818148

870094

954359

164108060

164108060

164108060

164123191

165068663

164108060

176724909

177769362

188584129

191967158

194771079

196961660

198799512

197509116

616786

743944

785890

1381235

1014752

1014752

1009011

984414

1009011

1009011

1071307

BoOBQQT

BOOBQRG

BOOBQRW

BOOBE14

BOOBOKM

BOOSFTS

BOOAAZF

BOOBEDQ

BOOBEOK

BOOB153

BOOBEOK

BOOABAR

BOOBOTA

BO0OB140

BOOBEHS5

BOOBDNX

BOOB15U

BOOBDIL

BOOBE94

BOOBESD

BOOBEST

BOOBES8Z

BOOBESQ

BOOBE®6)

BOOBES8P

aff

aff

aff

aff

aff

aff

unaff

aff

aff
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unaff
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dup
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dup
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dup
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dup
dup
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common nongenic
common nongenic
common nongenic
rare nongenic

rare genic
common nongenic
rare genic

rare nongenic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic



1148991

1227014

1280797

3384452

4845715

8271300

10311254

11510030

13280866

20994665

30719435

35048493

55674315

57834727

57836124

59271421

63374623

70655297

85107557

89393217

91068469

92598104

92925574

95371436

95496334

1342685

1342685

1381235

3494855

5206568

8414770

11496581

11833486

13896864

21911450

32126633

35202344

56550424

58261378

58261378

59593377

63807776

71115627

85332483

89447952

94121905

93214903

93355820

95629282

95914000

BOOBESM

BOOB17C

BOOBDKS8

BOOB17B

BOOBDZG

BOOAAS81

BO09G31

BOOAAJL

BOOAABG

BO0O9G8U

BOOBE1C

BoOBQQ1

BOOBET3

BOOBOIB

BOOBEGH

BOOBEKY

BOOBELE

BOOB13I

BOOBETY

BOOB1D3

BOOBE25

BOOBELA

BOOAAY1

BOOAB5N

BOOBQQY

aff

aff

aff

aff

aff

unaff

aff

unaff

unaff

aff

aff

aff

aff
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aff
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unaff

unaff

aff
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dup
dup
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dup
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dup
dup
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del

dup

rare genic
rare genic
rare genic
rare genic
rare genic
rare genic
rare genic
rare nongenic
rare genic
rare genic
rare genic
rare nongenic
rare genic
rare nongenic
rare nongenic
rare nongenic
rare nongenic
rare genic
rare nongenic
candidate
rare genic
rare genic
rare nongenic
rare genic

common genic



99365459

116183829

120133025

126276161

127744542

127761082

130737836

132179051

135141815

135141815

135141815

135151781

135151781

135151781

151542940

164019208

169051922

169051922

169051922

169051922

169056796

169056796

169056796

169056796

169056796

99827386

116684288

121677135

126938646

127907884

127968840

130934218

132612177

135395786

135395786

135415132

135395786

135415132

135415132

152070096

166219645

169224618

169224618

169229016

169229016

169224618

169229016

169229016

169229016

169229016

BOOB1CE

BOOBDMV

BOOSEFI

BOOBOUI

BOOBOIT

BOOSFWD

BOOAAJR

BOO9SGAK

BOOB14H

BOOB174

BOOAASQ

BOOBENS

BOOSRKW

BOOBEHS5

BOOBDJY

BOOB105

BOOBOHH

BOOB1A2

BOOAAG4

BOOBORP

BOOBOVZ

BOO9EFM

BOOAABS

BOOABSK

BOOBOWO
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common nongenic



169056796
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173538773

173898286

174801596

177268919

181640543

183154798

188131629

188279758

188422483

188698152

188706532

188723132

189299208

189450919

189608238

189910088

190183902

190195104

457713

1542706

9240035

10936382

11189164

169229016

169229016

180090097

174379449

175306436

177828863

181995789

183509306

188641768

188676957

190293064

189171613

189298100

189208483

189993990

189798178

190024149

190322725

190650056

190783958

608138

1647096

9889777

11358217

11292180

BOOBEUS

BOOBQND

BOOSFQ7

BOOAAX7

BO0O9GOI
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BOOSEFH

BOOBESS

BOOBOKE

BOOBOW2
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BOOBES6
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BOOB153
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BO09G47
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22229724

23246363
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25943666

28405338

29672799

29797618

45282852
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61134031
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68865824
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20721054
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30013867
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104055999

104226959
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70444357
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83943410
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BOOAAHK
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rare nongenic
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124083817

128381952

140457078

140457078

142146025

162455558

163587978

178043890

178357150

179433328

179716376

110391

929646

4251352

5389000

5558936

8739121

21097265

33131041

57437845

106251435

111115706

118011511

120401936

122332337

124904934

128911044

140565698

140608740

142380312

162773916

164014586

178580975

178646318

179681237

179949250

2721302

1229697

4414640

5772499

6084568

8896082

21225585

33235965

57785351

BOOAAWW

BOO9FNP

BOOBOWA

BOOB179

BOOBOR7

BOOABBB

BOOB1B4

BOOBE2Q

BOOBDJ7

BOOBOJI

BOOAAY7

BOOBEKB

BOOAA7L

BO09G1X

BOOBOSX

BOOB1D4

BOOB11N

BOOBQMF

BOOBQOV

BOOABOM

BOOBEMK

BOOBQNT
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dup
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rare nongenic
rare genic
rare nongenic
rare nongenic
rare genic
rare genic
rare genic
rare genic
rare genic
rare genic
rare nongenic
rare nongenic
common genic
common genic
rare genic
rare genic
rare genic
rare genic
rare nongenic
rare genic
common genic
rare nongenic
rare genic
rare genic

common genic



57643552 58183439 BOOAB1F unaff dup common nongenic
57643552 58183439 BOOBOL3  aff dup common nongenic
57766265 58183439 BOOBOW2 aff dup common nongenic
61949597 62945058 BOOBOL3  aff dup common genic
62009819 62173501 BOOBOW2 aff dup rare nongenic
62317164 62887303 BOOAA83 unaff dup common genic
62317164 62957473 BOOAB1F  unaff dup common genic
65684876 65873533 BOOAB63  unaff del rare genic
65996954 66465479 BOOBEF6  aff dup rare genic
67196601 67392564 BOOBOSU  aff dup rare nongenic
84422168 85100638 BO0B133  aff dup rare genic
87355020 87985690 BOOBEGA  aff dup rare genic

94610606 95244735 BOOBEEM  aff dup rare nongenic

95048048 95543872 B009G83  aff del rare nongenic
95507138 95616345 BOOBETQ  aff del rare nongenic
104286807 104899587 BOOBE9E  aff del rare nongenic

118779768 119177507 BOOAB6N  unaff dup rare genic
122084816 122622855 BOOAB5Q unaff dup rare nongenic
123590696 124371375 BOOABS8E  unaff dup rare genic
130815508 130929945 BOOAAIZ unaff dup rare nongenic
160602208 160975914 BOOBQOO aff dup rare genic
161521152 161647782 BOOAAGY9 unaff dup rare genic
162154323 162670082 BOOAAG6 unaff del common genic
162316649 162485708 BOO9FWV  aff del common genic

162316649 162547280 BOOB1AE  aff del common genic



162385193

162386612

162543210

162552161

162566759

162566759

162580056

162580056

162580056

162622524

162637688

162644237

162644237

162687672

162791913

168071512

168071512

168078929

168078929

168078929

168078929

168078929

168078929

168078929

168078929

163001802

162644237

162935269

162840363

162769931

162806676

162805539

162840363

162979704

162824155

162834976

162834267

162834976

162809965

162965453

168324211

168342182

168274300

168293188

168323590

168323590

168323590

168324211

168326598

168334983

BOOB1B4

BOOBE1Q

BOOBEMG

BOOBORP

BOOAB8V

BOOAA73

BOOBEV9

BOOAB4C

BOOBQNC

BOOBECN

BOOSEDV

BOOBQS5

BOOBDJO

BOOB12U

BOOABEB

BOOB124

BOOAAY7

BOOBEAX

BOOBE92

BOOB0OZ1

BOOBE1F

BOOBE1M

BOOBOUL

BOOAB2E

BOOBEGB

aff

aff

aff

aff

unaff

unaff

aff

unaff

aff

aff

unaff

aff

aff

aff

unaff

aff

unaff

aff

aff

aff

aff

aff

aff

unaff

aff

dup
del

dup
dup
del

dup
dup
dup
dup
dup
dup
dup
dup
del

del

dup
dup
dup
dup
dup
dup
dup

dup

dup

common genic
common genic
common genic
common genic
rare genic

common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
rare genic

common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic

common genic



168078929

168078929

168078929

168078929

168078929

168078929

168078929

168078929

168078929

168083754

168083754

168083754

168083754

168083754

168083754

168085280

168085280

168085280

168085280

168085280

168085280

168086687

168086687

168086687

168086687

168336805

168339100

168339100

168341048

168342182

168342182

168342182

168342182

168342182

168323590

168334983

168334983

168342182

168342182

168342182

168217798

168301695

168319676

168323590

168342182

168355480

168274300

168274300

168274300

168319676

BOOBEDQ

BOO9SRJZ

BOOBOJ1

BOOB1AU

BOOAAYC

BOOABA6

BOOBORF

BOOBORL

BOOBORS

BOOBOLS

BOOABAW

BOOBE2D

BOOB152

BOOBQO3

BOOBQPV

BOOBDRK

BOOBETT

BOOBDZP

BOO9EG4

BOOBEW1

BOOAAVD

BOO9FZI

BOOB13C

BOOBEVJ

BOO9FZU

aff

unaff

aff

aff

unaff

unaff

aff

aff

aff

aff

unaff

aff

aff

aff

aff

aff

aff

aff

unaff

aff

unaff

aff

aff

aff

aff

dup
dup
dup
dup

dup

dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup

dup

dup
dup
dup

dup

common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic

common genic



168086687

168086687

168086687

168086687

168086687

168086687

168086687

168086687

168086687

168086687

168086687

168086687

168091860

168091860

168091860

168091860

168091860

168091860

168091860

168091860

168091860

168091860

168134708

168138806

168153325

168323590

168323590

168324211

168334983

168334983

168341048

168342182

168342182

168342182

168342182

168342182

168352184

168293033

168319676

168326598

168334983

168336805

168339100

168341048

168342182

168342182

168355480

168326598

168319676

168299155

BOOBDYX

BOOBEMY

BO09G94

BOO9SRL1

BOOBEFY

BOO9G3A

BOOAAHY

BOOBOWS

BOOBDH2

BOOBDTI

BOOBEKK

BOOB16U

BOOBDSP

BOOSEBL

BOO9GBL

BOOB13M

BOO9SGAN

BOOAAGA

BOOB12R

BOO9SG7N

BOOBOY2

BOOSGS8T

BOOBONT

BOOBDIM

BOOAAST

aff

aff

aff

unaff

aff

aff

unaff

aff

aff

aff

aff

aff

aff

unaff

aff

aff

aff

unaff

aff

aff

aff

aff

aff
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unaff

dup
dup

dup

dup

dup

dup
dup
dup
dup
dup
dup
dup
dup
dup

dup

dup
dup
dup
dup
dup

dup
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common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic

common genic



168156044

168167925

168167925

168175085

168205614

168217798

168233081

168397753

168654150

169572425

169968325

3348315

3445958

4334226

4334226

4342226

5285913

6896187

8923566

8939335

9250145

9481054

11311673

11982738

11982738

168342182

168292816

168319676

168342182

168339100

168319676

168342182

170511818

168802701

169974432

170273260

3552086

3733345

4497466

4497466

4497466

6363244

7317208

9160323

9002835

9715475

9586749

11825071

12156889

12156889

BOOB14Y

BOOB131

BOOSEBU

BOOBQLE

BOOBEOK

BOOBDKE

BOOAACC

BOOB19X

BOOBEOI

BOOABDL

BOOBEOI

BOOSEFB

BOOBES9

BO09G13

BOOBQNF

BOOB1CI

BOOBOKS

BOOAB1Y

BO09G6B

BOO9FUP

BOOBEEZ

BOOBDIL

BOOBE6K

BOOAB6C

BOOBEVO

aff

aff

unaff

aff

aff

aff

unaff

aff

aff

unaff

aff

unaff

aff

aff
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aff

aff

unaff
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aff
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unaff
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dup
dup
dup
dup
dup
dup
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dup
dup
dup
dup
del
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dup
del
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dup
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dup
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common genic
common genic
common genic
common genic
common genic
common genic
common nongenic
rare genic

rare genic

rare genic
common nongenic
rare genic

rare genic

rare nongenic
rare nongenic
rare nongenic
rare genic

rare genic

rare nongenic
candidate

rare genic

rare nongenic
rare genic

rare nongenic

common nongenic



14283746

15091888

16882053

16882053

16884996

16924924

18120455

29175877

32175752

40160060

48273843

52318373

56800546

57294710

61106115

61649656

61649656

61681059

61681059

62050982

64362745

64367407

64367407

64367407

64367407

15141952

15231562

17220447

17372243

17316151

17186413

18270590

29501850

32389924

40727023

48388402

53339838

57659300

57525307

61612697

62075724

62475967

62336389

62372905

62475967

64623517

64564258

64564258

64621013

64621013

BOOB1CH

BOOB109

BOOAB5Z

BOOBDJU

BOOSRKW

BOOAASI

BOOBEET

BOO9SEF2

BOOBEWD

BOOBEU9

BOOBE22

BOOBEFW

BOOBDK?7

BOOBOJM

BOOBOQNM

BOOB18S

BOOAACM

BOOAASO

BOOABSE

BOOBESD

BO09G3l

BOOBDTL

BOOBQNO

BOO9EG1

BOOBOUG

aff

aff

unaff
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unaff

unaff
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unaff
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unaff

unaff

unaff

aff
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unaff
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del
dup
dup
dup
dup
del
dup
dup
del
del
dup
dup

dup
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del
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rare genic

rare genic

rare genic
common genic
rare genic

rare nongenic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare nongenic
common nongenic
common genic
common nongenic
common nongenic
common genic
common genic
common genic
common genic
common genic

common genic



64367407

64367407

64367407

64367407

64367407

64367407

64367407

64369181

64381033

64381033

64381033

64381033

64381033

64381033

64381033

64381033

64382608

66640232

71204277

81302171

81903851

87986401

88024334

88186382

88247949

64621013

64621013

64621013

64621013

64621013

64621013

64623517

64564258

64564258

64564258

64593616

64621013

64621013

64621013

64621013

64623517

64621013

66974982

71476143

81455232

82452185

89561733

89347872

89696837

89070411

BOOBOVR

BOOBOWK

BOOBEDU

BOOBEIF

BOOBQP8

BOOBQRA

BOOBEOS

BOO9GBK

BOOAAFG

BOOABYY

BOOAA6G

BOO9EGY

BOOAA84

BOOBEHP

BOOBQOK

BOOBOLB

BOOBOO5

BOOBEFY

BOOAAGK

BOOAABQ

BOOBEE7

BOOBDR3

BOOB121

BOOABOV

BOOB114

aff

aff

aff

aff

aff

aff

aff

aff

unaff

unaff

unaff

unaff

unaff
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aff
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aff
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unaff

unaff
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unaff
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del
del
del
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del
del
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del
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dup
dup
dup
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common genic
common genic
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common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
rare nongenic
rare genic

rare genic

rare genic

common genic
common genic
common genic

common genic



88305903

88485794

88485794

96110057

100747270

100755083

100755083

108559459

110711525

110711525

110744530

110747117

110761280

110780405

110810558

110837011

117247490

119820650

133180188

133815486

135469891

143518119

143518119

143518119

143521850

88975358

88924574

89347872

96378591

101073344

100914175

100914175

108818971

111077203

111116572

110956463

111034187

111116572

110987007

110956463

110987007

118948670

120011536

133686853

135724896

135735968

143679865

143701573

143701573

143682177

BOOSFN7

BOOB18T

BOOBDJP

BOOSFZ9

BOO9SEFP

BOOBOLY

BOOBETB

BoOBQMC

BOOBQLL

BOOAAWX

BOOAB6T

BOOBDHX

BOOBDVS8

BOOAAJS

BOO9SGAN

BOOB13S

BOOBDUM

BOOAAJF

BOOABCF

BOOB14F

BOOB11X

BOOBOYL

BOOBOEG

BOOBDJ2

BOOSEFO

aff

aff

aff

aff

unaff

aff
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unaff

unaff
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unaff
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unaff

aff
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del
dup
dup
dup
dup
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del
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dup
del
dup
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dup
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common genic
rare genic

common genic
common genic
common genic
rare nongenic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
rare genic

rare genic

rare genic

rare genic

rare nongenic
common genic
common genic
common genic

common genic



143525695

143528122

143539215

143547020

143581810

143855577

144546962

144592154

152666982

154099909

320328

395951

1073568

2311920

2312456

2312456

2326943

2326943

2326943

2326943

2326943

2326943

2326943

2327064

2327373

143677143

143701573

143705232

143705232

143705232

144128605

144839982

144944871

152987365

154734715

12285893

1120762

1291535

2570171

2570171

2570171

2435037

2570171

2570171

2570171

2570171

2570171

2570171

2570171

2570171

BOOBDL6

BOOSEFA

BOOBE1D

BOOBESU

BOOBDJA

BOOABCJ

BOOBEIO

BOOBOJH

BOOSFS7

BOOBOL8

BOOBEH9

BOOBQR1

BOOAAYE

BOOSEEC

BO09G71

BOOB128

BOOBOKS

BOO9EDZ

BOO9FNP

BOOBOIA

BOOBORW

BOOBESN

BOOBEAH

BOOBDVO

BOOAASF

aff

unaff
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unaff
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unaff
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unaff
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dup
dup
dup
dup
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del

dup
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dup
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dup
dup
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dup
dup
dup
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dup
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common genic
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common genic
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rare genic

rare nongenic
rare nongenic
rare nongenic
rare genic

rare genic
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rare genic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic

common nongenic



2327373

2334306

2334306

2334306

2334306

2334306

2334306

2334306

2334306

2334306

2532631

4213998

4856110

5290497

5571782

5631076

5779846

5895729

6505951

6642801

7098652

7098652

7098652

7098652

7165298

2570171

2435771

2503143

2570171

2570171

2570171

2570171

2570171

2570171

2570171

2633010

4989886

4998641

5417709

5733260

5876113

6493357

6348637

6818932

6820793

7929028

8033891

8064899

8109345

7929028

BOOBOPD

BOOBQLJ

BOOBOW2

BO09G8M

BOOAAD3

BOOAAHB

BOOAAYS

BOOBOSR

BOOBEGT

BOOBQNZ

BOOBELP

BOOBDHO

BOOB13X

BOOAA9Y

BOOAAGV

BOOBEJ9

BOOAAWR

BOOBEBO

BOO9FXJ

BOOB11L

BOOBDGZ

BOOBDIN

BOOBDIQ

BOOBDUQ

BOOBEGE

aff

aff

aff

aff

unaff

unaff

unaff

aff

aff

aff
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aff

unaff

unaff
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unaff

aff
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dup
dup
dup
dup
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dup

dup
dup
dup
del
dup
del
del
del
del
dup
del
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dup
dup
dup
dup
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dup

common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
rare nongenic

rare genic

rare nongenic
rare nongenic
rare nongenic
common nongenic
rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic



7230125

7230125

7295894

8135489

8356260

8871300

9008510

9073239

10131787

11313952

11642267

11673355

11934240

12046608

13413432

13626738

15506367

15569638

15702127

18564359

20001369

20691655

20698008

24551483

39351738

7802723

8092342

8068724

11935618

8485839

9769304

9149982

9360925

11935618

11786054

11738607

12042755

12072268

12456830

13668055

13816988

15929497

15676399

15946967

19828854

20256683

20864515

20864515

24912421

39506336

BOOBOTB

BOOB112

BOOBE39

BOOB1B1

BOOB16B

BO09G7B

BOOAB4U

BOOBEJT

BOOBQQJ

BOOBQQ6

BOOBDS3

BOOBOYS

BOOBDRR

BOOB11F

BOOBEIO

BOOSFTIJ

BOOBEWO

BOOBDU?2

BO09G8&4

BOOBEHD

BOOBDLN

BOOBEO7

BOO9EH5

BOOBQMD

BOO9FZI

aff

aff

aff

aff

aff

aff

unaff

aff
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aff

aff

aff

aff

aff

aff

aff
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unaff
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dup
dup
del
del
dup
del
del
dup
del
del
dup
dup
dup
dup
del
dup
del
dup
dup
dup
dup
dup
dup
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rare genic
rare genic
rare genic
rare nongenic
rare genic
rare genic
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rare genic
rare genic
rare genic
rare genic
rare genic
rare genic
rare genic
rare nongenic
rare genic
rare genic
rare nongenic
rare genic
rare genic
common nongenic
rare nongenic
rare genic

rare genic



43048383

43143782

43274108

43592905

43592905

43592905

43689385

43689385

47062007

47229654

47339255

53882866

53882866

62747549

68828486

83141204

83170552

85477395

87256166

89017941

91701765

96587380

43910848

43910848

43868883

43868883

43910848

43957926

43868883

43957926

48554848

48066866

47526930

54281947

54305368

63387581

69229906

83652299

85042158

86229096

87403084

89174612

92157337

96779761

BOOBOXJ

BOOB1AX

BOOBOVK

BOOBDNO

BOOBDMC

BOOBDNX

BOOBDMU

BOOBDMV

BOOBEKH

BOOBOL7

BOOBDNO

BOOBOV2

BOOBOYK

BOOBOOZ

BOOAB21

BOOBOWN

BOOBOU7

BOOBOWZ

BOOBESG

BOOBOJJ

BOOBEK9

BOOAB4R

111714363 113184531 BOOBEIY

117640909 117894249 BOOABAW

121241442 123685278 BOOBOWK

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

unaff

aff

aff

aff

aff

aff

aff

unaff
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unaff
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dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
del
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dup
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rare genic
rare genic
rare genic
rare nongenic
rare nongenic
rare nongenic
rare nongenic
rare nongenic
rare genic
rare genic
rare nongenic
rare genic
rare genic
rare genic
rare genic
rare nongenic
rare nongenic
rare genic
rare genic
rare genic
rare genic
rare genic
rare nongenic
rare genic

rare genic



137757137

137757137

137757137

137757137

137757137

137757137

137757137

137757137

137757137

137757137

137757137

137757137

137757137

137757137

137757137

137757137

137757137

137757137

137757137

137757137

137757137

137757137

137757137

137757137

137757137

137922366

137922366

137922366

137922366

137922366

137922366

137922366

137922366

137922366

137922366

137922366

137922366

137922366

137922366

137922366

137922366

137922366

137923013

137923013

137923013

137923013

137923013

137923013

137923013

137923013

BOOSEDB

BOOSGAF

BOOBOIK

BOOBOTI

BOOBOU4

BOOB10D

BOOB174

BOOB1A3

BOOB1BK

BOOBDJY

BOOBE1T

BOOBEHP

BOOBEWN

BOOBQL2

BOOBQOS5

BOOBQOJ

BOOBQR1

BOO9EFW

BOOAAZ9

BOOAB4Z

BOOAB52

BOOABSF

BOOABBO

BOOBOGQ

BOOBOJW

unaff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff
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BOOSEFC

BOOBE3W

BOOBOVD

aff

aff

aff

aff

aff

aff

unaff

unaff

aff

aff

aff

aff

aff

unaff

aff

aff

unaff

unaff

unaff

aff

aff

unaff

unaff

aff

aff

dup
dup
dup
dup
dup

dup

dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup

del

common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
rare genic

rare genic

rare genic

rare genic

common nongenic

rare nongenic



10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

56586549

57059346

57402093

58845146

61982455

66562233

67628183

67628183

67798620

67912678

67924088

67987089

68045673

68411841

68411841

68411841

81631178

84212260

84659783

86823217

87034940

91560191

92088268

56883032

57317002

57946551

59059748

62705248

66757971

67752490

67752490

67999188

68156906

68118409

68100834

68240316

68592248

68592248

68592248

88728844

84394962

86016182

87179215

87802563

92026134

92446054

BOOSFP7

BOOBOVV

BOOBOJE

BOOBESL

BOOB15P

BOOAAWI

BOOB142

BOOBEL4

BOOBOFQ

BOOAAY6

BOOAB6L

BOOBOLP

BOOAAA1

BOOBOEJ

BOOBOXV

BOOBEOG

BOOBQM2

B0O09G26

BOOBQNN

BOOBQQ6

BOOAAG6D

BOOBEHD

BOOBES8Y

124005452 124183171 BOOSEES

126185965 126288175 BOOBESIJ

aff

aff

aff

aff

aff

unaff

aff

aff

aff

unaff

unaff

aff

unaff

aff

aff

aff

aff

aff

aff

aff

unaff

aff

aff

unaff

aff

del
dup
dup
dup
dup
dup
del
del
del
del
del
del
del
dup
dup
dup
del
dup
del

del

del

dup

del

rare nongenic
rare nongenic
rare genic
rare nongenic
rare genic
rare nongenic
rare genic
rare genic
common genic
common genic
common genic
common genic
common genic
rare genic
rare genic
rare genic
rare genic
rare genic
rare genic
rare nongenic
rare genic
rare genic
rare nongenic
rare genic

rare genic



10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

11

11

11

11

11

11

11

11

11

132535023

133225079

134041801

134496978

134496978

135092227

135092227

135094809

135116379

135116379

135116379

135116379

135116379

135116379

135129800

135156148

4763448

4763448

5400443

32995669

37046345

40236939

40573300

40595756

50021328

132798458

133375338

134255031

134671412

134767824

135229999

135230732

135229999

135219044

135229924

135229999

135230153

135230732

135230732

135230732

135284293

4865576

4865576

5523065

33455044

37626962

40441554

40698945

40701344

50669978

BOOB19Q

BOOBEII

BO0O9SG1U

BOOBEGR

BOOBESF

BOOAACT

BOOAADT

BOOBOLA

BOOAAG6

BO09GO6

BOOB0Q4

BOOAAYD

BOOAAGE

BOOBOY4

BOOBEFV

BOOBEII

BOOBOII

BOOBQL6

BOOBOXL

BOOABS5X

BOOBEOC

BOOBOYIJ

BOOB1BE

BOOAAXS

BOOBOW1

aff

aff

aff

aff

aff

unaff

unaff

aff

unaff

aff

aff

unaff

unaff

aff

aff

aff

aff

aff

aff

unaff

aff

aff

aff

unaff

aff

dup
del
dup
del
del
dup
dup
dup
dup
dup
dup
dup
dup
dup
del
del
del
del
del
dup
dup
del
del
del

dup

rare genic

rare nongenic
rare genic

rare genic

rare genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare nongenic
rare genic
common nongenic
common nongenic

rare genic
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11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

50052490

50288640

50288640

50288640

50288640

51077585

54453381

63559193

63623535

80580086

81070846

81070846

84014299

84028294

84943969

85965935

87717127

89657936

97225890

100228726

103481503

104077072

126997762

130366454

132329581

50669978

50578631

51171349

51212979

51285867

51228612

54729430

63891874

63868504

81771147

81328717

81336393

84465384

84161040

85262301

86168228

89079879

89923184

97848847

100334730

103679909

104322127

127256729

130974721

132769219

BOOBDZP

BOOBESL

BOOBDMU

BOOBDNF

BOOBDNX

BOOBOJ9

BOOAAHP

BOOBESI

BOOBE6R

BOOB15H

BOOBEKS

BOOBQO6

BOOBOXU

BOOABS8Q

BOOBEJO

BO09G34

BOOB158

BOOAB9V

BOOSFQV

BOOSFRG

BOOAAAI

BOOAA75

BOOBDS6

BOOBE

BOOBQLM

aff

aff

aff

aff

aff

aff

unaff

aff

aff

aff

aff

aff

aff

unaff

aff

aff

aff

unaff

aff

aff

unaff

unaff

aff

aff

aff

dup
dup
dup
dup
dup
dup
del
del
del
del
dup
dup
del
del
dup
del
del
del
del
del
del
del
del
dup

dup

rare genic
rare genic
rare genic
rare genic
rare genic
rare nongenic
rare nongenic
rare genic
rare genic
rare genic
rare genic
rare genic
common genic
rare genic
rare genic
rare genic
rare genic
rare nongenic
rare nongenic
rare genic
rare genic
rare genic
rare nongenic
rare genic

rare genic
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11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

12

12

12

133854125

133854125

133854125

133854125

133859037

133859037

133859037

133859037

133859037

133859858

133859858

133861485

133900452

133900452

133909403

133909403

133917949

133922969

133927963

134006413

134069023

134224279

7544580

7891603

20898985

134106222

134178906

134211890

134226681

134056910

134106222

134203586

134226681

134226681

134106222

134226681

134106222

134106222

134239205

134147842

134226681

134106222

134226681

134226681

134117064

134211890

134349020

7916533

8014573

21296099

BOOAAAE

BOOSFNV

BO0O9GS8P

BOOAABH

BOOAAC1

BOOBEMO

BOOB1BP

BOOABCC

BOOBEJY

BOOSFP4

BOOB1A2

BOOBQQA

BOOB1B1

BOOBE1K

BOOBE4B

BOOB13V

BOOBE7L

BOO9RKD

BOOBET9

BOOBEEW

BOOBEUL

BOOBESF

BOOBOL7

BOOB14A

BOOBE4P

unaff

aff

aff

unaff

unaff

aff

aff

unaff

aff

aff

aff

aff

aff

aff

aff

aff

aff

unaff

aff

aff

aff

aff

aff

aff

aff

dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup

dup

dup
dup
dup
dup
dup
dup

del

common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic

common genic

common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic

common nongenic

rare genic
rare genic

rare genic



12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

24835636

27205351

27229452

29050633

31152226

31152226

33415349

33415349

33415349

33415349

33415349

33415349

33415349

33422705

33450791

33530062

34248290

36270798

38947548

40525442

42641064

43024722

53595383

66264915

72680307

24968472

27680155

27680053

29190816

31293957

31298174

33874675

34099685

34194376

34194376

34249752

34693609

34693609

34565140

34603463

33892253

34747647

36718276

39153600

41116770

43834285

43537377

54450001

66482939

76001631

BOOBQS2

BOOBEGB

BOOBE3T

BOOB1CR

BOOBDJ5

BOOB1AD

BOOBELP

BOO9FUIJ

BOOBE1P

BOOBE97

BOOBOU5S

BOOB19L

BOOBEFU

BOOBEBE

BOOBOZR

BOOBOJ8

BOOAA7J

BOOBDNX

BOOAASM

BOOBOLD

BOOBQOB

BOOBEEO

BO09G71

BOOAB7F

BOOBOWQ

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

unaff

aff

unaff

aff

aff

aff

aff

unaff

aff

dup
del

dup
del

dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup

dup

dup
del
dup

dup

del

rare genic

rare genic

rare genic

rare nongenic
rare nongenic
rare nongenic
rare genic

rare genic

rare genic

rare genic
common genic
common genic
common genic
common genic
common genic
rare nongenic
common nongenic
rare nongenic
rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic



12

12

12

12

12

12

12

12

12

12

12

13

13

13

13

13

13

13

13

13

13

13

13

13

13

76463828

82566240

84949739

114737218

125966298

126151300

127407050

127731004

129096937

131262677

131322055

19699273

19710563

19722043

20510791

22466143

54037598

54690941

56141184

63251062

63330923

63330923

68680362

69735856

72100371

76670293

82974955

85271857

115007688

126160067

126355359

128922645

127870322

129772302

131500463

131579967

19986717

19903776

19993720

20776779

23813555

61600894

55434151

56470779

64233887

63834244

63834244

69362235

69870784

73111539

BO09GBC

BOOBOKL

BOOB1AY

BOOB13W

BO09G71

BOOABSI

BOOAAZE

BOOAB1H

BOOBEGH

BOOBDNX

BOOB15U

BOO9EDK

BOOABSU

BOO9EGO

BOOBDL6

BOOBDMC

BOOBEUD

BOOAAAN

BOOBE1P

BoOBQQT

BOOBOX7

BOOBOZN

BOOBET7

BOO9FN1

BOOBDZT

aff

aff

aff

aff

aff

unaff

unaff

unaff

aff

aff

aff

unaff

unaff

unaff

aff

aff

aff

unaff

aff

aff

aff

aff

aff

aff

aff

del
dup
del
dup
dup
dup
dup
dup
dup
dup
dup
del
del
del
dup
del
del
del
dup
dup
del
del
del
del

dup

rare nongenic
rare nongenic
rare genic
rare genic
rare nongenic
rare nongenic
rare genic
rare genic
rare genic
rare genic
rare genic
rare genic
rare genic
rare genic
rare genic
rare genic
rare genic
rare nongenic
rare nongenic
rare nongenic
rare nongenic
rare nongenic
rare genic
rare nongenic

rare genic



13

13

13

13

13

13

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

90843580

90859879

93779554

94870264

100320971

113571085

18471281

18498048

18501168

18506200

18506200

18684568

19175741

19179369

19283777

19283777

19283777

19283777

19283777

19283777

19283777

19283777

19283777

19283777

19375271

91359715

91093338

94517495

95099129

100435410

113861908

18719523

18632978

18825515

19083623

19101771

19502504

19491534

19494347

19488485

19491534

19494347

19494347

19494347

19494347

19494347

19494347

19494347

19494891

19494891

BOOBOX3

BOOBDYW

BOOBEIB

BOOB12N

BOOBE1R

BOOBEGR

BO0O9G7W

BOOBEKY

BOOBE2P

BOOBDLU

BOOB11D

BOOAAYE

BOOBEEK

BOOBDIN

BOOAAFIJ

BOOBEFJ

BOOSFRS

BOOAAG6P

BOOAB5O

BOOBOVIJ

BOOBDS9

BOOBDV5

BOOBQOE

BOOBEUT

BOOABBB

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

unaff

aff

aff

unaff

aff

aff

unaff

unaff

aff

aff

aff

aff

aff

unaff

dup
del

dup
dup
del

del

dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup

dup

rare genic

rare genic

rare genic

rare genic

rare nongenic
rare genic

rare genic

rare genic

common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic

common genic



14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

19946093

21676444

21764766

21834952

21838610

21842503

27165663

39027188

39049504

39881425

40973264

42298099

42671419

42892349

42892349

42892349

42897456

42897456

42897456

42897456

42897456

43700245

46027672

46040054

75905710

20178749

21788239

21866158

21949578

21949578

21949578

27292951

39277773

39234020

41953089

41395425

44240696

43218387

43317491

43317491

43317491

43317491

43317491

43320843

43320843

43320843

44240696

46306014

46826337

76088888

BOOB1B2

BOOBE33

BOOBEMW

BOOBOV4

BOOB1C4

BO09G70

BOOAAJI

BOOAA7B

BOOB18V

BOOBOWR

BOOBDZF

BOOSEFO

BOOAAAD

BOOAACT

BOOAB9V

BOOBQO3

BOOAA7C

BOOB14G

BO09SG4AM

BOOB15E

BOOBEKP

BOOSEFO

BOOBOP6

BOOBE3E

BOOBESE

aff

aff

aff

aff

aff

aff

unaff

unaff

aff

aff

aff

unaff

unaff

unaff

unaff

aff

unaff

aff

aff

aff

aff

unaff

aff

aff

aff

dup
del
del
del
del
del
dup
del
del
dup
del
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
del
del
dup

dup

rare genic

rare nongenic

rare nongenic

rare nongenic

rare nongenic

rare nongenic

rare genic
common nongenic
common nongenic
rare genic

rare genic
common genic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
rare genic

rare genic

rare genic

rare genic



14

14

14

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

86938281

105762823

105776041

18461479

18461479

18461479

18461479

18486021

18502460

18653658

18665968

18665968

18693443

18703266

18756416

18802207

18805676

18809823

18816070

18818086

18820706

18822301

18835861

18837563

18844407

87258639

105874604

105878201

18832088

19374161

19425999

20096959

21065954

20032783

20096959

18893274

20635884

19466775

19365466

18893274

21065954

19205998

19525130

20096959

19300575

19228416

19525130

20032783

20635884

19193121

BOOBORP

BOOBOLD

BOOAA7U

BOOB111

BOOBDRP

BOOBQNB

BOOBQNM

BOOSFZI

BOOBEW4

BOOABEG

BOOAASL

BOOAAIY

BOOSFZI

BOOBQQD

BOOAAJO

BOOBE3D

BOOBOHD

BOOBE7M

BOOBQNC

BOOBDH4

BOOAAXL

BOOBELR

BOOBEOC

BOOBESM

BOOBEGD

aff

aff

unaff

aff

aff

aff

aff

aff

aff

unaff

unaff

unaff

aff

aff

unaff

aff

aff

aff

aff

aff

unaff

aff

aff

aff

aff

dup
del

del

dup
dup
dup
dup
dup
dup
del

dup

dup

dup

del
dup
dup
dup
del
del
dup
dup
del

del

rare nongenic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic

common genic
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15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

18844407

18844407

18844407

18844407

18844407

18844407

18844407

18844407

18844407

18844407

18844407

18844407

18844407

18844407

18844407

18846305

18846305

18846305

18883470

19190969

19190969

19294091

19501536

19767013

19767013

19228416

19266749

19365466

19365466

19374161

19463126

19463126

19489173

19489173

19494067

19494067

19494732

19519922

19524118

20096959

19205998

19216443

19365466

19524118

20008195

20317047

20096959

20096959

19884899

20041666

BOOB15D

B0O09G20

BOOAB7L

BOOBOG6

BOOABS53

BO0O9G8Y

BOOBE41

BOOSFU7

BOOBQQS

BOOBEH)

BOOBQLU

BOOBESF

BOOBEJA

BOOBQQS

BOOAAWW

BOOBOFS8

BOOAAST

BOOBOID

BOOBEBZ

BOOAAIJS

BOO9G6P

BOOBOLZ

BOOBECH

BOOAAV4

BOOBDKO

aff

aff

unaff

aff

unaff

aff

aff

aff

aff

aff

aff

aff

aff

aff

unaff

aff

unaff

aff

aff

unaff

aff

aff

aff

unaff

aff

del
del
del
del
del
del
del
del
del
del
del
del
del
del
del
del
del
del
del
dup
dup
dup
dup
del

dup

common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic

common genic



15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

19767013

19767013

19767013

19767013

19772657

19772657

19772657

19776596

19776596

19776596

19776596

19784528

19791742

19795240

19795240

19798349

19798349

19798947

19799155

19800360

19800883

19800883

19821672

19845386

19858018

20096959

20096959

20096959

20096959

20032783

20092831

20096959

20049770

20079981

20079981

20096959

20096959

20096959

20096959

20300462

20096959

20096959

20093718

20090401

20096959

20092831

20096959

20096959

20093718

20096959

BOOB10G

BOOB17P

BOOBEG4

BOOBEIN

BOOB1B8

BOOBEGT

BOOBQNN

BOOAASL

BOOBEOG

BOOBEFI

BOOSEBY

BOOSEDV

BOOBDS5

BOOBOWR

BOOBQQD

BOOBOSS

BOOBOZY

BOOBOQP

BOOB192

BOOAAJO

BOOBE2F

BOOBOXT

BOOBQS1

BOOBOLW

BOOBOOZ

aff

aff

aff

aff

aff

aff

aff

unaff

aff

aff

unaff

unaff

aff

aff

aff

aff

aff

aff

aff

unaff

aff

aff

aff

aff

aff

dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
del

dup
dup
dup
dup
dup
dup

del

common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic

common genic



15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

19860145

19864664

19871292

19874650

19874650

19877729

19879123

19881409

19881409

19881981

19883167

19883167

19950423

19950423

19950423

19950423

19951198

19951198

19951198

19953375

19957667

19958555

19982306

20303106

20306549

20096959

20096959

20079981

20090575

20096959

20084212

20096959

20094603

20096959

20096959

20096959

20249841

20096959

20096959

20096959

20096959

20093718

20096959

20096959

20096959

20096959

20096959

20096959

20635884

20635884

BOOB19E

BOOBDIE

BOOB110

BOOBEL5S

BOOBQRB

BOOB126

BOOBOV5

BOOAASU

BOOBESW

BOO9FZU

BOOBELK

BOOBESD

BOOAAXZ

BOOAAYA

BOOBELU

BOOBQNB

BOOAA95

BOOB14Y

BOOBQMZ

BOOAAXI

BOOBDKS8

BOOAB1Z

BOOB10OK

BOOBDI4

BOOAACT

aff

aff

aff

aff

aff

aff

aff

unaff

aff

aff

aff

aff

unaff

unaff

aff

aff

unaff

aff

aff

unaff

aff

unaff

aff

aff

unaff

dup
dup
dup
dup
dup
del

dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
del

dup
del

dup
del

dup

common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
rare genic

common genic



15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

20314760

20314760

20314760

20321135

20384417

20384417

20384417

20384417

20388584

20388584

20388584

20391412

20401830

20401830

21905523

22134751

22134751

28705181

28723577

28750810

28797383

28797383

28816548

29807358

29807358

20635884

20635884

20635884

20618177

20614243

20635884

20635884

20635884

20618177

20629449

20667673

20635884

20605280

20618177

22048665

22296944

22296944

29403966

29234640

30233069

30231488

30234454

30231488

30189338

30231488

BOOB0OS4

BOOBDZI

BOOBEW1

BOOBQO9

BOOBONT

BOOBEGE

BOOBEDB

BOOBEGO

BOOBQN2

BOOBEF1

BOOB101

BOOBE79

BOOBE1O

BOOBEAA

BOOSFZ9

BOOAAA7

BOOBET9

BOOBDVO

BOOBQQV

BO09GB2

BOOBEKY

BOOAA7W

BOOBE1P

BOO9G5V

BOO9FW4

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

unaff

aff

aff

aff

aff

aff

unaff

aff

aff

aff

del
del
del
del
dup
del
del
del
del
del
dup
dup
dup
dup

del

dup
dup
dup
dup

del

del
dup

dup

rare genic

rare genic

rare genic

rare genic
common genic
rare genic

rare genic

rare genic

rare genic

rare genic
common genic
common genic
common genic
common genic
rare genic
common nongenic
common nongenic
common genic
common genic
common genic
rare genic
common genic
rare genic
common genic

common genic



15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

29807358

29807358

29807358

29807358

29807358

29807358

29816096

29863575

29870041

29883814

29949527

29960537

29960537

29960537

30699032

30706958

30711941

32492447

34236247

47492033

55431559

55431559

55432269

55435304

81011209

30231488

30234454

30239240

30239240

30400921

30417617

30233069

30234454

30319628

30286980

30234454

30231488

30239240

30239240

31100290

32602161

32363040

32606319

34488568

49245394

55555363

55563118

55621184

55563118

82625167

BOOBEIU

BOOABSM

BOOSEEV

BOO9RKC

BOOBORJ

BOOAAVB

BOO9FUIJ

BOOSRL7

BOOBDZF

BOO9SFNA

BOOAB5Z

BOOBE1D

BOOAABT

BOOBDHM

BOOBE3P

BOOBORS

BOOB130

BOOB11M

BOOBE1Q

BOOB168

BOOABA3

BOOBQQ6

BOOB10O

BOOBE16

BOOBORL

aff

unaff

unaff

unaff

aff

unaff

aff

unaff

aff

aff

unaff

aff

unaff

aff

aff

aff

aff

aff

aff

aff

unaff

aff

aff

aff

aff

del

dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
dup
del

dup

del

dup
dup
dup

del

rare genic

common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
rare genic

rare genic

rare genic

rare genic

rare nongenic
rare genic

rare genic

common genic
common genic
common genic

rare genic



15

15

15

15

15

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

83626571

83714794

90919508

93438153

99846751

6499063

6545214

6646253

15192528

15192528

15192528

15387380

15387380

17291625

17391397

21856623

23841800

31009822

31947437

32380006

32380006

33273782

33273782

33278985

33394311

83950163

83944508

91913285

94211693

99983326

7132653

6653778

7034208

16197033

16197033

16197033

16165674

16197033

17789520

18174650

22331199

24110116

31139990

33235239

32805913

33195302

33539035

33539167

33539167

33539167

BOOBQO6

BOOBOIN

BOOBES&8

BOOBE21

BOOBEV4

BOOAAHG

BOOBEIC

BOOBOIF

BOOB10OP

BOOBEAC

BOOBEJY

BOOB1AT

BOOBEV)J

BOOB1AT

BOOBOHI

BOOSFOS

BOOBE24

BOOBE2Q

BOOBEHD

BOOBOM4

BOOB12Z

BOOB12T

BOOBOUN

BOOBOEY

BOO9EFU

aff

aff

aff

aff

aff

unaff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

unaff

dup
dup
dup
del
dup
del
del
del
del
dup
dup
dup
dup
dup
dup
del
del
del
dup
dup
dup
del
del
del

del

rare genic

rare genic

rare genic

rare genic

rare genic
common genic
common genic
common genic
rare genic

rare genic

rare genic
candidate

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic
common nongenic
common nongenic
common nongenic

common nongenic



16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

17

17

17

17

33394311

33394311

33394311

33394311

33394311

33394311

33394311

33394311

33394311

33394311

58464932

68621490

76841262

76849354

77606842

77908301

83053555

87127381

88363824

88397262

88423924

5091377

5531668

9277095

9295229

33539167

33539167

33539167

33539167

33539167

33539167

33539167

33539167

33564984

33572169

58785629

68759936

78030355

77164850

77795260

78158277

83170906

87390089

88499917

88551703

88612062

5790081

5954900

9548288

10024100

BOO9EG1

BOO9SRKV

BOOBOUD

BOOB106

BOOBE1N

BOOBE3V

BOOBEHH

BoOBQQ1

BOOBOJ5

BOOBOP8

BOOBOI4

BOOAA94

BOOAB52

BOOBESI

BOOBEGZ

BOOBEGZ

BOOB14U

BOOBEG6

BOOBDJE

BOOB179

BOOBDJ7

BOOBQL3

BO09G3V

BOOBOLX

BOOSEFO

unaff

unaff

aff

aff

aff

aff

aff

aff

aff

aff

aff

unaff

unaff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

unaff

del
del
del
del
del
del
del
del
del
del
dup

del

del
del
del
del
del
del
del
del
dup
del

dup

common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
rare nongenic

rare genic

rare genic

rare genic

rare genic

rare nongenic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic
common genic

common genic



17

17

17

17

17

17

17

17

17

17

17

17

17

17

17

17

17

17

17

17

17

17

17

17

17

9934287

14040467

14063278

31889664

31893304

36465485

36465485

36465485

36465485

36465485

36465485

41525626

41525626

47932943

48306578

48306578

64172422

69345596

69345596

69345596

69345596

69345596

69345596

69345596

69349814

10322546

15292994

15411904

33319881

33319881

36596245

36596245

36596245

36596245

36600044

36600822

41710445

41981953

48190536

48668964

48668964

64556563

69595387

69936754

70125184

70164827

70164827

70164827

70193536

69885849

BOOAAXQ

BOOAABI

BOOSEBL

BOOBEJV

BO09G3l

BOOBDI4

BOOBDJ8

BOOBE6R

BOOBE99

BOOB16R

BOOBEOO

BOOAB29

BOOBEML

BOOSEFM

BO0O9GOI

BOOBOK3

BOOB1BD

BOOAA7C

BOOBE5SW

BOOAASL

BOOAAYO

BOOBOKIJ

BOOBDJB

BOOAADW

BOO9FO1

unaff

unaff

unaff

aff

aff

aff

aff

aff

aff

aff

aff

unaff

aff

unaff

aff

aff

aff

unaff

aff

unaff

unaff

aff

aff

unaff

aff

del
del
dup
dup
del
del
del
del
del
del
dup
dup
del
del
del
dup
dup
dup
dup
dup
dup
dup
dup

dup

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic
common genic
rare nongenic
rare nongenic
rare nongenic
rare genic
common nongenic
common genic
common genic
common genic
common genic
common genic
common genic

common genic



18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

321506

362837

1410484

1721154

1721154

1721154

1721154

1721154

1721154

1721154

1721154

1721154

1721154

1721154

1721154

1721154

1721154

6916688

11552631

23583202

25484590

32172476

55838553

55987860

61036648

768384

627631

1608782

1828901

1828901

1828901

1829564

1829564

1829564

1829564

1829564

1829564

1829564

1829564

1829564

1829564

1829564

8075047

12106280

24244622

25686682

32915958

55987860

56146902

63031278

BOOBEJT

BOOBOK7

BOOAAJ6

BOOBOHU

BOOBDTR

BOOBEOT

BO09G3M

BOOSRLA

BOOAAC2

BOOBOJO

BOOBOZK

BOOB11L

BOOB120

BOOBEGZ

BOOBEIN

BOOBEMS

BOOBEVQ

BOOAB75

BOOB1BP

BOOBETY

BOOAASA

BOOB128

BOOBOP9

BOOAA7B

BOOBEGE

aff

aff

unaff

aff

aff

aff

aff

unaff

unaff

aff

aff

aff

aff

aff

aff

aff

aff

unaff

aff

aff

unaff

aff

aff

unaff

aff

dup
dup
dup
del
del
del
del
del
del
del
del
del
del
del
del
del

del

dup
del
del
del
del
del

dup

rare genic

rare genic

rare nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
rare genic

rare genic

rare genic

rare nongenic
rare genic

rare nongenic
rare nongenic

rare genic



18

18

18

18

18

18

18

18

18

18

18

18

18

18

18

19

19

19

19

19

19

19

19

19

20

62142318

62961829

63049283

63076154

63216868

63216868

63843275

63843275

67052669

67351832

69487787

73264159

73514135

75224938

75238190

750770

15448185

33567841

44824665

48013905

56979264

57959318

58859082

59418963

8044130

62545066

63363992

64344824

64412509

63596654

63596654

64353633

64668279

67587053

67470359

70765301

74672711

74227455

75333697

75378707

878971

15634915

34304195

45002337

48415842

57299577

58187145

59605946

59567135

8523671

BOOBOKF

BOOSEDB

BOOBEVH

BOO9SRL5

BOOSFOM

BOOBOK3

BOOBE79

BOO9EC1

BOOAABH

BOOBEH9

BOOABDE

BOOBOZM

BOOBE2T

BOOB17B

BOOBE6R

BOOB16Y

BOOBOYQ

BOOB1AE

BOOBOX1

BOOBOYA

BOOBQR7

BOOAAE2

BOOBOQH

BOOAAVB

BOOBEGY

aff

unaff

aff

unaff

aff

aff

aff

unaff

unaff

aff

unaff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

unaff

aff

unaff

aff

dup
dup
del
del
del
del
dup
dup
del
del
dup
dup
del
del
del
del
dup
del
del
del
dup
del

dup

dup

rare genic

rare genic
common genic
common genic
common genic
common genic
common nongenic
rare genic

rare genic
common genic
rare genic

rare nongenic
rare nongenic
rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic

rare genic



20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

21

21

11706999

14598357

14629863

14657451

14685843

14709710

14720789

14762090

14763778

14785965

14796659

14858258

14859003

14940542

15361299

16645465

44520617

49540120

49552249

51371913

60308367

61029220

61795777

22969567

23255492

12185727

14812888

14802935

14778453

14788502

14991203

14940542

15021680

15061008

15021680

15068744

15143572

15091185

15061008

15485498

17227522

44666440

49894738

50485779

51989830

60758172

61189376

61944148

23285179

23409950

BOOBDK2

BOOBOWZ

BOOBE2D

BOOAA91

BOOBQLV

BO0OB147

BOOBQOV

BOOBQNF

BOOABG6E

BOOB0OZO

BOOABCF

BOOBOUH

BOO9FVA

BOOBOL7

BOOBOI6

BOOBE5M

BOOAA9Y

BO0O9GOX

BOOBE74

BOOBE74

BOOB17B

BOOBE2X

BOOBOS6

BOOBEVB

BOOBOZL

aff

aff

aff

unaff

aff

aff

aff

aff

unaff

aff

unaff

aff

aff

aff

aff

aff

unaff

aff

aff

aff

aff

aff

aff

aff

aff

dup
del
del
del
del
del
del
del
del
del
del
del
del
del
del
dup
dup
dup
dup
dup
del
del
dup
del

del

rare genic
common genic
common genic
rare genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
rare genic
rare genic
rare genic
rare genic
rare genic
rare genic
rare genic
rare genic
rare genic
rare nongenic

rare nongenic



21

21

21

21

21

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

27097629

35841755

35847942

39163152

44657340

14899946

14899946

14906376

15434720

15447504

15447504

15608796

15608796

15634399

15774989

17263687

17281004

19073536

19795780

20022108

20638883

20638883

20641326

20641326

20641567

27851829

36391146

36391146

41391114

44934972

15230437

15230437

15230437

15832966

15661931

15832966

15832966

15842185

15842185

16104093

17392855

17393629

19792353

20024533

21905642

20903637

20910314

20892874

20903637

20903637

BOOBEF3

BOOBEO7

BOO9EH5

BOOBEII

BOOBEGR

BOOB193

BOOBDNS8

BOOB18S

BOOABAF

BOOAB23

BOOABSI

BOOAAS8Y

BOOAAH6

BOO9EH8

BOOBECQ

BOOBE1M

BOOBQR5

BOOBEJC

BO09G71

BOOBE7D

BOOBDZ8

BOOAB4I

BOOAB7G

BOOBOMB

BOOAACT

aff

aff

unaff

aff

aff

aff

aff

aff

unaff

unaff

unaff

unaff

unaff

unaff

aff

aff

aff

aff

aff

aff

aff

unaff

unaff

aff

unaff

del

dup
dup
dup
del

dup
dup
dup
dup
dup
dup
dup
dup
dup
del

del

dup
del

dup
del

dup

dup
dup

del

rare genic
common genic
rare genic
rare genic
rare genic
rare nongenic
rare nongenic
rare nongenic
rare genic
rare genic
rare genic
rare genic
rare genic
rare genic
rare genic
rare genic
rare genic
rare genic
rare genic
rare genic
common genic
common genic
common genic
common genic

common genic



22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

20642383

20642383

20642568

20642568

20645312

20645312

20645312

20645312

20658391

20658391

20679088

20679088

20679088

20724227

20724227

20725035

20756901

20756901

20766162

23994408

23994408

23994408

23994408

23994408

23994408

20903637

20903637

20903637

20910314

20830272

20901854

20903637

20903637

20903637

20903637

20847479

20847673

20847826

20901854

20901854

20903637

20871057

20880884

20903637

24230823

24230823

24230823

24230823

24230823

24235668

BOOAACC

BOOB15I

BOOAAJK

BOOB1CM

BOOAB7F

BOOBQP9

BOOSFPG

BOOBOD1

BOOAAGZ

BOOABBJ

BOOBOCY

BOOBOJD

BOOABG6E

BOOAB6C

BOOABSN

BOO9FW7

BOOBOXT

BOOB16X

BOOBESR

BOOBOUD

BOOB128

BOOBDKN

BOOBDZ9

BOOBE1M

BOOBDS9

unaff

aff

unaff

aff

unaff

aff

aff

aff

unaff

unaff

aff

aff

unaff

unaff

unaff

aff

aff

aff

aff

aff

aff

aff

aff

aff

aff

del
del
dup
dup
dup
dup
del
dup
dup
dup
del
del
del
dup
dup
dup
dup
dup
dup
del
del
del
del
del

del

common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common genic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
common nongenic
rare genic

rare genic

rare genic

rare genic

rare genic

rare genic



22

22

22

22

22

22

22

22

22

22

22

22

22

22

22

23994408

23994408

23994408

23994408

23994408

24016040

24017514

24056992

31789131

44801602

47531306

47776066

47776066

47776066

47897487

24240667

24240667

24240667

24240667

24240667

24257716

24240667

24240667

31977908

44911445

47981564

48154681

48163738

48354724

48154681

BOOSFQV

BO09G57

BO0O9G7K

BOOBQPO

BOOBQR9

BOOAB75

BO09G8I

BOOBDUD

BOOBOIH

BOOB17A

BOOAAHN

BOOAA7T

BOOBELS

BOOAACD

BoOBQQT

aff

aff

aff

aff

aff

unaff

aff

aff

aff

aff

unaff

unaff

aff

unaff

aff

del
del
del
dup
del
dup
del
dup
del
del
dup
dup
dup
dup

dup

rare genic
rare genic
rare genic
common genic
rare genic
common genic
rare genic
common genic
rare nongenic
rare genic
rare genic

rare nongenic

common nongenic

rare nongenic

common nongenic



