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&) read_depth_of_rsoverage.xsx
Ao B G D = G
s ,
2 B U—FhRL YU HRERE
4 U—FHsilowi/ (read depth of coverage) D EEHEREL DI 27 ILTT .
5 ; ;
8 : ,
H—MDOWLT
B F B depth F 2 F IO Human All Bxan 50Mb targets FOU—FhiL o EEH R
F—RABCDONT

Duglicate ) —F (@<FIC4 . b B FISERFIO Y — 1) £ il 7= 1.
GATKD DepthOfCoverage® AL T, TV — LA vk BEO ) —F A L VO ES LU SR TELE.,

18
19 Hivlt 8mo 5011557260

20 HM1 Smo 5.708.963.158 11076 146 82 51

21 |Hv2imo 5698615457 11056 146 91 50

22 HI25 o 4,532.141,001 3 7

23 Total 20,951 496 876

24 3.3 3

25 94.7 902 859 &1 755
26 54.2 89.6 5.2 501

27 2.3 75.3

28

30 9.4 634 56.7 50.6 44.8
i 65.6 62.4 56.2 50.2 44.5
Az 58.5 51.6 44.3 378 32.1
33

X13:
GATK(® DepthOfCoverage#ftx AL \F-T Y — LA—4 v MBI D) —
RF773Lw¥ (read depth of coverage) & &t
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531627
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563131 A
220152 6
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ENSROCORES
ENSGOAY FFS-857KZ processed  ENGTONODHTS54

EMAGOOONOICFY  processed ) ERBTOONN0440762

ENSGOD0X RFL 1-205L vnprosesse ENBTOUN0262724
ENSGOL RPT1 -206L unprocesse EMSTOODUBC5540
ENBGO0 FRT1 206 incFiMA.  ENSTOOODDA35300
ENBGOOICLF AMTE  lincRid  ENBTOOCOZ6734
ENBGO00(RFT 12000 fincFidh  EN3TOO0O0435300

ENBGOUCFAMTE  fincith  ENSTODIOGZET34

ENSGIIUFAMIC  lincAita  ENSTONOO0427857

EMEGOOOCFAMIC  lincFiA  ENSTOCOOMMG! IS
(ENBGOCLFAMID  lincRith  ENSTOOX0402963

ENSGOCNCRPL1-206L urprosesse BRI TOOI001 5481
ENSGOOCOC ALRGOIH 2 mifsla  EMNSTONND40621
ENSGOOODFAMIC | lincFilh | ENBTOOND4278ST
EMNSGOIDOIFAMIC  lincRdA  ENSTONODHE135
ENSGONCCFAMIC  lincRidk  ERSTOONINGE063
EN3GO000C FFT1 -205L unprocesse ENSTOOION 5481
ENSEO0C0 ASE953 2aiRA  ENSTOOM0321
EMGONOSAMDIT  proteinond ENSTOIIO exen t 5651
EMSGONXSAVDNT  protein_ood ENSTOOO exxa.t 5651
EMSGOOD0 VDS protein_cod ENSTODON. exca 865!
EMGODOLSAD)  protein,ood ENSTONM exc.t ST
ERSGOIOSAVDAY  protein cod ENMSTOOM el
ERBGOOIC SA/DA  protein cod ENSTOOMOON7E729
ENSGOUOX SAMIT  protein_ood ENBTOIDODSI7EE3
ENSGONXSADIL  protein_cod ENSTIINOMG404E

CENSGOSAVDAL  protein ood ENSTOUNNT40!
ENZGOISA/DI  protein_cod ENSTCOMIDIGEEET

ENEGUODNSAVDIT  protein_cod EMSTOONK exan ) 877

TRREWD T/ AesfBo
LFSTREAN 3167 bases
DOWSTRE A 2810 bases
TRANICRPT: EHSTOONRI022784
TRABCRPT: EN3TONINEDS640
UPSTREARA 177 bases
TRANSCRIPT: EMSTOXOG26734
LFSTREAM 212 bases
TRANSCRIFPT: ENBTOOONB26734
TRANSCRFT: ENSTONM0427857
TRANCRPT: ENETUN0DHS1 36
LFSTREAM 3341 bazes
TRAECRPT: EMSTO00001 5431
TRABCHFT: ENSTIICO0WR21 9
TRABCRPT: EMSTON0R7557
TRACRPT: ENSTONC046126
LFSTREAA 2347 bases
TRAMZCRIFT: ENSTOONI041 5431
TRABORPT: EN3TONN0S06219

3 NONSN HAY Cac/Tec

3 WIS HAY Gac/Tac

2 NOREYND HY TaefTae

& SYNINY F/P el fedd3

5 SN PP oefifod3
LFSTREAM 4511 bases
DOVRBTRE A 42 bases
TRAVORPT: ENSTIOIOMG4948
TRABCRPT: ENSTOOI0MT4461
TRANSCRIFT: ENSTOONI0H6827

10 MOMEVD WR Tee/Cee

1753 bases

ENEGOOOCONICRL  processed.|
ERBGONOIMICIL processed  ENSTOOUISST
ENSGOODNIC2L  processed ENSTOUNIONT7076
ErBGOOONSADIT  protein cod ENSTONI004201 90
ENBGOXC(WICEL provessed ENSTONN046938
E3GO00SAVDH  protein_ood ENSTOIODTE722
EIGO000 SADIT  protein, o8 ENSTOXN048722
ENSGOI0X NIG2L ed ENSTOOOE evzn f 2811
EMSGOOODNIDIL  processed  EMSTOOOIDASE76T
EMSGOIN(HIC2L  processed. ENSTOINO4T7O7S
EMSGUOON SADIT  protein,ood ENSTOO000466827
EMSGOICOSAVERT  protein ood ENSTOOMIG4643
ERSGIONX SAVDIT  protein_cod ENSTOIN74451
ENSGOODLSA/DIT  protein. ood ENSTONII342066
EMSGOIONNIDIL  projessed  ENSTONN0I9693%
EMGUOONNICIL  prossssed. ENSTODNO00270H
EMSGODODMICEL  processed  EPNSTOXIIMITNNG
EMBGOOONIDZL  processed s ENSTOO0427214
ENSGOINICZL  processed. ENSTOON exea.l 387
ENSGO0DUNICRL  provessed ERSTOOONNTTN
EMGGOOCONNICRL  processed_ ENSTONODNTZIG
ENBGOINMIC2L  procsssed. ENSTOOIO! wwa.l 398!
EMSGONOINICEL  processed, ENSTOOUONITE76
ENSGOIOC(NICZL  procsssed ENSTCOOOMGT2I4
EMBGOIOONICIL  processed /EMSTOXNG0563
EMEGOXOMICEL  processed. ENETODN, el 538
EPBGEOOOORICZL | procrssed  ENSTOLOINITAT6
EMBGIIONICZL  processed ENSTOOOOS721 4
EMSGOOONMICA.  proosssed  ENSTOMOD60563
EMSGIOONNICEL  prosessed. ENSTOOOBE70H
ENSGOOONICZL  processed ESTOOONO4T7975

o
DOWRETREAM 1753 baszs
DOWBTREAH 1754 bases
DOWEBTREAM 3160 bases
COVETREAS 2568 bazes
COVBTREAM 276 bases
COWBTREMA 4074 bases
SVRIN UL ST
TRAGCHET: ENSTOUO3757
TRAGCRET. EN3TO0000477976
DOWBTREAM 3445 bses
DOWBETREAA 3355 bses
DOWBTREAA 2253 bases
COWMETREAY 1572 bases
UFSTREAA 685 basss.
RO
TRABCRFT: ENSTOOOTI076
DOVMETRERA 2246 bases
10 SYMINL THT scT/5cl
TRANSCRIPT, ENSTOEO04
DOMIETRE
Q- SYWINVAE/E £ai/esG
TRABORFT: ENSTCOOOMITATE
CCVABTREA 1167 bases
DOWETRERA 4907 bsses
RSN A Mefite
TRACRPT: EN3TOINT 936
COMETRE A 1147 bases
COWIBTREAM 4857 buses
INTRON
TRABCRPT: ENSTONNOT976

a

0

ENSGOOONIG2L | prosgssed.

EMEGOOXCCMIOZL  prosessed, ENSTODI0D469563
EMBGOOO(MICEL  processed EPBTONOCOC270H
ENIGOOUXIDC2L  procsssed. ENSTOOOID477075

676 bases
DOVCETREA 4455 bases
BTRON
TRABCHPT:

METOOONOT7E76

wwooa

200

1235

1944

1044

1556262068

15142727406
1142325406
142525405
15142327406
re61730n32

BT
81730173
BT TR
SE5H4TET

1511240750
1211240780
1511240780
11240780
11240750
F550381790
ER0281 78
1520851 70
12269194923
1525419423
1520419423
rez3a1R423
156672356
re6672356
156672356
reB672355
rSB632356
Te6ET2356
SE672356
6572356
156672750
1SE672356
152272757
2278757
120032757
52272757
152272757
150272757
72757
122272757
150272157
FS5T4E595
re374E505
53745505
rS3828097
e3026047
53528047
3456
3745596
3750
$EST49506
s3745597
53745547
r£2745507
150743507
123826043
153828045
E3022048
rs35260%5
1256262059
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Chromosome

Position
Reference
Change
Change type

Homozygous

Quality
Coverage
Warnings
Gene_ID
Gene_name
Bio_type
Trancript_ID
Exon_ID
Exon_Rank

Effect

old_AA/new_AA
old_codon/new_codon
Codon_Num(CDS)

Codon_degenaracy

CDS_size

Custom_interval_ID

15 : (sample name).snv_indel.pass.annot.xlsx {Z

Chromosome name
(usually without any leading 'chr' string)

One based position
Reference
Sequence change

Type of change {SNP, MNP, INS, DEL}

Is this homozygous or heterozygous
{Hom, Het}

Quality score (from input file)
Coverage (from input file)

Any warnings or errors.

Gene ID (usually ENSEMBL)

Gene name

BioType, as reported by ENSEMBL.
Transcript ID (usually ENSEMBL)
Exon ID (usually ENSEMBL)

Exon number on a transcript
Effect of this variant. See details below.
Amino acid change

Codon change

Codon number in CDS

Codon degenaracy (see below).

CDS size in bases

If any custom interval was used, add the IDs here (may be
more than one).

>
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INTERGENIC

UPSTREAM

UTR_5_PRIME

UTR_5_DELETED

START_GAINED

SPLICE_SITE_ACCEPTOR

SPLICE_SITE_DONOR

START_LOST

SYNONYMOUS_START

CDS

GENE

TRANSCRIPT

EXON

EXON_DELETED

NON_SYNONYMOUS_CODING

SYNONYMOUS_CODING

FRAME_SHIFT

CODON_CHANGE

The variant is in an intergenic region

Upstream of a gene (default length: 5K bases)

Variant hits 5'UTR region

The variant deletes and exon which is in the
5'UTR of the transcript

A variant in 5'UTR region produces a three base
sequence that can be a START codon.

The variant hits a splice acceptor site (defined as
two bases before exon start, except for the first
exon).

The variant hits a Splice donor site (defined as
two bases after coding exon end, except for the
last exon).

Variant causes start codon to be mutated into a

non-start codon. aTg/aGg, M/R

Ttg/Ctg, L/L (TTG and
CTG can be START
codons)

Variant causes start codon to be mutated into
another start codon.

The variant hits a CDS.

The variant hits a gene.

The variant hits a transcript.

The vairant hist an exon.

A deletion removes the whole exon.

Variant causes a codon that produces a different

amino acid Tgg/Cgg, W/R

Vaﬁlant cguses a codon that produces the same Ttg/Ctg, L/L

amino acid

Insertion or deletion causes a frame shift An indel size is not
multple of 3

An MNP of size multiple

One or many codons are changed of 3

¥ 16-1 : (sample name).snv_indel.pass.annot.xlsx {28 E 415 EELHF
FRIT ) T—a e R BEOER



CODON_INSERTION

CODON_CHANGE_
PLUS_CODON_INSERTION

CODON_DELETION

CODON_CHANGE_
PLUS_CODON_DELETION

STOP_GAINED

SYNONYMOUS_STOP

STOP_LOST

INTRON

UTR_3_PRIME

UTR_3_DELETED

DOWNSTREAM

INTRON_CONSERVED

INTERGENIC_CONSERVED

INTRAGENIC

One or many codons are inserted

One codon is changed and one or many codons
are inserted

One or many codons are deleted

One codon is changed and one or more codons
are deleted

Variant causes a STOP codon

Variant causes stop codon to be mutated into
another stop codon.

Variant causes stop codon to be mutated into a
non-stop codon

Variant hist and intron. Technically, hits no exon

in the transcript.

Variant hits 3'UTR region

The variant deletes and exon which is in the
3'UTR of the transcript

Downstream of a gene (default length: 5K bases)

The variant is in a highly conserved intronic
region

The variant is in a highly conserved intergenic
region

The variant hits a gene, but no transcripts within

the gene

An insert multiple of
three in a codon
boundary

An insert of size
multiple of three, not
at codon boundary

A deletion multiple of
three at codon
boundary

A deletion of size
multiple of three, not
at codon boundary

Cag/Tag, Q/*

taA/taG, */*

Tga/Cga, */R

16-2 : (sample name).snv_indel.pass.annot.xlsx 2 & F L AL BEHE
FRT )T — a2 R BEOESE



B 2 o it B B b -

2 ENBGOL TSPAE ¥ o E 0 ° o o 3 o [ o o [ o

2 ENGGOOOLTIED  profein cod 0 o e 1 B 1610 ' o 15084 0 1 3 o o 12 o [ 12
4 ENIGOOUCCAME  protein.cod 1 o e o [ 1 o 23608 1 1 0 o o 20 o o 20
5 ENSGODUNSCZ  protein.cod i o 14es 2 o 2 o 466 [ 1 o o o 2 0 0 %
5 ENSGONNCIAI2  prosessed. [ o 27580 1 o 9 o merr 1 s o o o o 0 [ 5
7 EMEGONCFGR  proteinsed [ ° 1347 o o 0 o mne o o o o o 2 0 0 32
& ENBGODNNCFH  proteincod o o e 4 0 4 [ 0 4 o 0 0 % o 0 a2
4 ENSGOODXFUSAS  protein.cod 1 R 3 0 4 o 16m 1 o o [ 0 12 o o 12
10 ENSGOOCEOLD  pratein.cod o o s 0 o 1 0 150 1 ' o 0 8 32 o 0 %
11 [ENSGOMANFYA  protein.cod 3 o s o 3 o oz 3 o o o o 18 o a 12
12 ENSGO(CIGeR0  protein.cod 2 o 6T 3 0 4 0 5w 3 5 o o [ 28 ) o )
12 ENBGOIXCNPALY  protein.cod 1 0 24335 1 o 1 o 5m3 ) [ [ o o 30 o 0 2
14 ENSGOMNXLASIL  protein.cod 0 o oo o [ o o e 0 o 0 ) o 28 o o 2%
15 ENSGUCENFFY  protein.cod o Rt 2 0 2 0 1655 o o o o 0 7 o o 3
16 ENSGOCCCCSEMASE  protein.cod 2 o 19214 2 o 2 o 340 2 o 0 o [ 42 [ 0 Fd
17 EMSGOUONOFTR  processed. 1 o 21504 3 o 3 o 2essz o o o 0 o 58 o o 52
15 ENSGOOOCCAWIET  protein.cod @ 0. o547 2 0 3 o 1Est5 1 0 o o o 40 0 [ Y
13 ENIB00ILOVFST A | protein cod o o s i o l o e ) 1 a 0 a 18 0 o 2
20 ENSGLONXKRTS  proteincod 1 o me 1 o 2 o 4nes i 2 0 o 0 4 o o 50
21 ENBGODNXRADS2  proteincod 1 o 2eem o [ 1 o TN 1 1 o 9 o 3% o o a2
22 ENSGUNKMHIG  unitervpse 0 0 6% 0 [ o o o [ o o o 34 o 3 84
23 ENSGO0 BAD protein oo o 0 104 o 0 o o o [ [ o o 10 o [ 12
24 ENSGOOUXLAPS  proteincod 1 o 17220 1 a ' 0 a 1 o o o ] o 0 30
265 ENSGOCLCDRY  proftein cod 2 0 2302 Il o 5 0 4 2z o o o 2% o [ 2
26 ENGGONOIHBISTI  proteincod o o 1o o o o o 0 o [ o o 2 o 0 G
27 ENBGONGCAEF  protein cod 2 o e 7 0 s o 1 H o o o 2 o o 24
25 ENBGDONWAIS  proteinced 0 o 66 0 [ o ] o o o o o [ [ o 3
2o EMBGOUIXHECW  protein.cod 0 o ane 3 [ 7 0 4 2 o 0 o 68 o 9 2]
20 ENGONMMIDILT processed. 1 0 swez 1 0 10 0 L 3 0 o [ 4 0 o 68
31 ENSBON SR cod o 0 168 1 0 2 o 2 o o o [ 16 o a 18
32 ENSGODII SO0 0 [ o 0 1 [ o [ [ o ] 14 o [ 14
33 ENBGOUEC TMEMI 64 protein ood 3 ) 2 o 2 0 2 4 o 0 o 12 o 0 2
34 ENSGOOXIMFR protein cod 1 a 1 o o 1 Q i 1 o [ o 18 o o 1%
26 (ENSGODOUKLHAS  protein oo o o 1o o ) o o o o o o o 16 o 0 23
36 EMEGONILCYFIGE  protein cod o o ume 0 o o o o [ o o o 10 o 0 12
37 ENSBONIN DA orotein_ond ' 0 a5 1 o 1 0 1 s o 0 o 32 o o a2
29 ENBGOOUCICENDOl - protein ood o o soe o o o o [ o 9 0 o 5 0 o 10
3 ENSGONDIALSZ  pvein.ond 2 L 2 0 5 o 4 3 o o 0 7 1 0 76
40 EMSGOIECASFIO  protein.ood o o 5 0 o 0 o o [ o o 0 2 o o 18
4 EMSGONIKCFLAR  protein.cod o [ o 0 1 0 1 1 o o [ u o [ 32
4 EMSGONINTFF  proteincod o o 2amy o 0 o o ) 5 ) o o 2 o [ 2
43 ‘EMBGODI C2eTS6  neasensen o o 6 o o [ o 1 1 o 0 0 2 0 o £
4 ENDGOOONRELS  protein.cod l o 204 2 o 2 o 2 2 o 0 o 56 o o I
45 ENEGOODXMINGG  protein.cod o o w2 2 o 5 o 3 5 o o o 32 0 0 34
45 ENSGUICISLOTAC  motein.ood o o iz 4 o 5 o 3 o [ o [ 2% 0 [ 2
47 ENSGOUOXARFS  maoteinood 0 ] o o 0 o [ [ o o o 14 o o 14
4 ENSOONXSAA  neasensen 1 [ i o 1 o 8 o o o 0 2 o o 2
53 ENBGOOXFOLDIFZ  snlisen: 1 o 554 o o 4 o o 4 o 1 [ 2 1 a 2
§0 ENSGONCIFLNDE  prot 3 [ 7 [ 12 ) 5 3 o o o 74 o [ 7
5 ENSGO00LAK2 mrotein.cod @ 0 2o o o o o o o o o o 2 o 0 2
52 EN3GOO0N CDGE nosensen o o 206 1 o 1 o 1 1 o 1 0 13 ) (] 1%
5% "ENSGIONXFKERY  protein cod 3 0o 1Ee o o o o [ o o a o 20 o o 22
54 ENGONOUKOMM A protein ool 2 0 ramd a o 2z o 2 o 0 0 o 4 o o

55 ENSGONREMS  protein.cod o 0 334 1 o 4 o ' 4 o o 0 59 o 0

56 ENSGOONCAKKL  protein.ood [ o asa z o 2 o 0 o o o o 2 0 o

57 ENSGONOCRECOL  protein.ond o [ 0 o 2 ] 3 o 0 0 o 22 0 o

63 EN3GONOO(CODOIS protein cod 1 o soTeE 1 [ 3 o 1 3 o o 0 64 o o

50 EMSGOOCHSFES  protein.cod 2 o sue [ o 0 o ) 0 0 o [ 5 o o

50 ENSGONIE ARH3AR3] protein cod o o 10002 t o 4 o 4 o o o o 46 o o

) o o sm o a o a 3 o o o o 10 o o

£ 1 o 13055 1 o l ° o 1 o 0 o 22 0 o

52 EMBEOO0Y SLOZ2ATG protein cod 2 o | 23822 2 o s 4 o 3 4 o o 0 20 o o

< on v islesgenes T
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x| ##fileformat=VoFd.1 . s . . .

¢ REF ALT QUAL FILTER  INFO FORMAT Hit 8mo
125 1 14653 C T 21.56-HARD_TO_ AB=0818,4GTAD:DP(0/1:99,2211 21 51 5252,0377
126 1 17365 . C G 49.93 HARD TO_AB=0858,/GT-AD:DPL0/1:151,25176:79.9380,0773
127 1 17538 C A 4451 HARD TO_ AB=0932GT:AD:DP(0/1:136,10146:74.51 75,02933
128 1 17614 . G A 167.97 HARD TO_AB=0.882,+GT-AD:DP{0/1:165,22187:99198,0,1577
129 1 17722 . A G 137.85 HARD_TO_AB=0801 GT:AD:DPL0/1:137,15153:99:168,0476
130 1 17730 c A 128,11 HARD_TO_ AB=0.903GT:AD:DP{0/1:139,15:155:99:159,0444
131 1 17746 . A G 116.47 HARD TO_'AB=0.826,/GT:AD:DPL0/1:109,23:1 33.99:1 46 0,362
132 1 63643 . A G 24316 HARD_TO_ AB=0.819,#GT-AD:DP(0/1:113,2513999:273,01978
133 1 63697 . T C 27024 HARD_ T O AB=0.783;GTAD:DP(0/1:72,2092:99:300,0,1433
134 1 63270 A G 156.49 HARD_TO_ AC=2,AF=1 GT-AD:DP{1/1:123,76:20023.3:159,240
135 1 G9511 rs7506266 A G 353331 PASS AC=2, 1 GT:ADDPL1/1:0,20020089:3533,368,0
136 1 69897 . T o] 34.51 HARD T O AC=2,AF=1 GT:AD:DP(1/1:1 33,67 2006.01 66,60
137 1 133483 . G T 39.26 HARD_TO_ AG=2 1GTADDP(1/1:38,16556.0271 6,0
138 1 267227 . TTAA T 321.83 HARD_TO_'AB=0872GT-AD:DP(0/1 §1,1313:99:361,0,301
138 1 663087 rs14272741G C 9711 PASS AC=2AF=1 GT-AD:DP(1/1:3121517.88:13018,0
140 1 752894 re3131871 T (o] 376.81 HARD.T (L AC=2, P:(1/1:45,102:147:33.03:410,33,0
14 1 753269 rs617701 :C G 602.86 PASS P(1/1010510557.12:63657.0
142 1 753405 1617701 7:C A 815.3 PASS AFSTGT-ADDP(1/1:051:58:84.14:848,24,0
143 1. 808922 rsG594027 G A G448.8 PASS AC=Z,AF=1:GT:AD:DP(1/1:1,187:182.09.6445,495 0
144 1 808928 rs11240781C T 1469.05 PASS AB=0685/GT:AD:DP(0/1:137,63:200:99:1499,03847
145 1 865694 rs9988173 C T 71.21 PASS E F(0/1:23527.28101,027
146 1 871215 1s2841942:C G 1057.73 PASS :DP(0/1:28,57 66:99:1 088,0,605
147 1 874762 rs1 33437010 T 51.18 HARD_TO_ AB=0667#GT:AD:DP(0/1:105:15:81.17:81,0,355
148 1 876499 rs4372192 A G 11.55 HARD_TO_ AC=2;AF=1 GT:AD:IDP(1/1:011 3014130
148 1 877782 rs7203709iC G 28.21 HARD.TO_ AB=0500GTAD:DPL0/1:2,2:459.1959,061
150 1 877831 rs6672356 T o3 83.86 PASS AC=2;AF=1GT:AD:DP(1/1:04:4:9.031168,0
151 1 881627 rs2272757 G A 433.32 PASS AB=0.433/GT:AD:DPL0/1:13,17:3099:463,0,401
152 1 8575060 rs3748595 A C 1044.49 PASS AC=2;AF=1 GT:ADDP(1/1:029:2978.26:1077,78,0
153 1 887801 rs3828047 A G 93413 PASS AC 1 GT:ADDP(1/1:0282872.23.967,720
154 1 888639 rs3748596 T (s} 1208.21 PASS AC=2AF=1.GT AD:DPL1/1:0,35:35:96.25:1 241 96,0
155 1 BB80659 153748597 T c 996,94 PASS SAFE1 GT ADDP(1/1:032:32:81 24103081 0
156 1 889131 rs3828045:A G 158.66 PASS .667,/GT-AD:DP(0/112,6:19:38189,0375
157 1 869158 rs5G26206'G c 64361 PASS CAFE1GT-AD:DPL1/1:019:1951.16,67751.,0
158 1 889158 rs1330294!A o} 6524 PASS AF=1GTADDP(1 /1:019:1951.17:685 51,0
156 1 894573 1513303011G A 21333 PASS 400/ GT-AD:DPL0/1 691599:243,0111
160 1 897325 rs4970441 G c 2081.44 PASS F=1 GT:ADDPL1/1:05858:93:2114,1600
161 1 897879 rs7900833:C T 372.09 PASS AB=0.333GT-AD:DP(0/1:6,12:18:99402,0,182
162 1 898852 rs1172693:C T 157.65 PASS AB=0680,#GT -ADDPL0/1:17 825992250497
163 1 899928 rs6677386 G 13 §2.5 SrpCluster Al
164 1 899937 rsl 432860:G T 36.55 LowQualSiAl
165 1 889938 rs1474678°G c 42.2 LowQualS1AC=2;AF=1 GTADDP(1/1.0226.02736,0
168 1 902128 rs2848937C T 3016 LowQual  AB=0. E
167 1 906272 rs28507231A c 267.87 PASS AB=0.4124GTADDPL0/1:710:17:98288,0177
168 1 907609 rs7989067:T G 507.07 PASS AB=0.444GT-AD:DPL0/116,2036:99537,0,296
169 1 9807622 rs5992698-G c 41946 PASS Al 514,/GT:AD:DP{0/1:18,17:35:99:449,0253
170 1t 807631 . A G 49.82 HARD_TO_ AB=0.488;/GT:AD:DP(0/1:20,21 42:79.82.80,0555
171 1 807758 A G 25.88 HARD_TO_Al 538;/GT:AD:DPL0/1:7,6:1 355.87.56,0,1 69
172 1 908414 rs2850461°C T 26.53 HARD_TO_ Al 4GTAD:DP0/15,27565157,0,136
WOy b b S sy
IO
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Effect impact
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Warnings
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below.
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19 : snpEff IZ LA EROHRETFROY 7 7 4 — RiEHE

snpEffIC £ A ZEROZNETFRIE, VCF O INFO 7 4 —/L FIZRR &, UTDO L5737+
— v N5, BEODETHRS 2HEE. 22~ () TRULILD,

Effect ( Effect Impact | Codon_Change | Amino_Acid_change | Gene_Name |
Gene BioType | Coding | Transcript | Exon [ | ERRORS | WARNINGS 1)



High

Moderate

Low

Modifier

SPLICE_SITE_ACCEPTOR
SPLICE_SITE_DONOR
START_LOST
EXON_DELETED
FRAME_SHIFT
STOP_GAINED
STOP_LOST

NON_SYNONYMOUS_CODING
CODON_CHANGE
CODON_INSERTION
CODON_CHANGE_PLUS_CODON_INSERTION
CODON_DELETION
CODON_CHANGE_PLUS_CODON_DELETION
UTR_5_DELETED
UTR_3_DELETED

SYNONYMOUS_START
NON_SYNONYMOUS_START
START_GAINED
SYNONYMOUS_CODING
SYNONYMOUS_STOP
NON_SYNONYMOUS_STOP

UTR_5_PRIME UTR_3_PRIME
REGULATION
UPSTREAM DOWNSTREAM
GENE
TRANSCRIPT
EXON
INTRON_CONSERVED
INTRON
INTRAGENIC
INTERGENIC
INTERGENIC_CONSERVED
NONE

20 : snpEff i XD EERDOIETFRIOYT 7 4 —)V FIES
“Effect Impact” D434H



Number of effects by impact

Percent

Type (alphabetical order) ~ Count
HIGH .
LOW
MODERATE
MODIFIER

By 04 gt

»

S ) ] . . 7
£ G ¥Docunents and Settine s B A _, : g

-

Int ertions and Setetions Tength:

Sase changes (5305}

< : ‘ P
O DR fy v REK v : H H 49 IR v~ REK -

21 : (sample name).snv_indel.summary.html D%
HrH S 7z SNV, InDel O % Z2FEHER (BT, AN VYV T2 BRERF) 25
WL HIML 77 AN (=775 09 —CHEREE) .

!

puglt



. FEREOFITICET 2 —ER



e R o FTICET 5 —ExR

=5
b =, % Ee \0) P ° >
HRA | s ok | SR | e | i | M | HREE| o
e 4
FFRAE KA M HA v FEFREE A R—=Y HiREE
Fukami M Complex Genomic Am J Med | Inpress 2012
Tsuchiya T, Rearrangement in the Genet A
Takada S, SOX9 5' Region in a
Kanbara A, Patient with Pierre Robin
Asahara A, Sequence and Hypoplastic
{garashi A, Left Scapula.
Kamiyama Y,
Nishimura G,
Ogata T




IV. FFFERRE DO TIATY - BRI






Fukami et al. 1
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Pierre Robin sequence (PRS) can occur as a component of campomelic dysplasia (CD) and
acampomelic campomelic dysplasia (ACD) caused by dysfunction or dysregulation of SOX9,
although it can also take place as an isolated form. Recently, genomic alterations in the far
upstream and the far downstream region of SOX9 have been identified in patients with isolated
PRS. Here, we report a male patient with PRS and a heterozygous genomic rearrangement in the
5' region of SOXY. Clinical analysis revealed PRS-compatible craniofacial anomalies, mild
hypoplasia of the left scapula and normal male external genitalia. Molecular analysis identified
a paracentric inversion on the long arm of chromosome 17 with breakpoints at 17q21.31 and
17924.3, and a microdeletion spanning from -4.15 to -1.16 Mb relative to SOX9. These findings
indicate that the chromosomal region more than 1.16 Mb apart from SOX9 contains at least one
developmental enhancer(s) for SOX9 that plays a critical role in the development of the
mandible and a relatively small role in the development of the scapula. Moreover, the concept of
exclusion mapping argues that putative CD/ACD loci are located within the 1.16 Mb region
closest to SOX9 coding exons, which remain intact in this non-CD/ACD patient. This study

provides a novel example for long-range cis-regulatory mutations of SOX9.

Key words:

campomelic dysplasia, deletion, inversion, enhancer, non-coding element



Fukami et al. 3

INTRODUCTION

Pierre Robin sequence (PRS) (OMIM 261800) is a congenital malformation sequence
characterized by micrognathia, glossoptosis and posterior U-shaped cleft palate [Robin et al.,
1923]. The primary defect of PRS is assumed to be mandibular hypoplasia caused by impaired
chondrogenesis or aberrant proliferation of neural crest cells [Gordon et al., 2009]. PRS
frequently occurs as a component of known syndromes such as campomelic dysplasia (CD)
(OMIM 114290), acampomelic campomelic dysplasia (ACD) and Stickler syndrome (OMIM
108300), although PRS can also take place as an isolated (non-syndromic) form
[Holder-Espinasse et al., 2001].

CD and ACD are caused by dysfunction or dysregulation of SOX9; multiple intragenic
mutations of SOX9 as well as various types of chromosomal rearrangements around the coding
exons have been identified in patients with CD and ACD [Meyer J et al., 1997; Gordon et al.,
2009]. In addition to PRS, patients with CD manifest bowing of the long bones (campomelia),
hypoplastic scapulae, pelvic malformations, a missing pair of ribs, clubfeet and 46, XY gonadal
dysgenesis. ACD represents a mild variant of CD lacking campomelia. Since PRS is present in
most patients with CD and ACD [Gordon et al., 2009], SOX9 likely plays a particularly
important role in the development of the mandible.

Recently, molecular defects in the far upstream and the far downstream region of
SOX9 have been identified in patients with isolated PRS. Jamshidi et al. [2004] and Jakobsen et
al. [2007] identified balanced translocations of t(2;17) in familial and sporadic PRS cases
respectively, and found that the 17q breakpoints are located more than 1.0 Mb upstream of
SOX9. Subsequently, Benko et al. identified variable genomic abnormalities (translocations,
deletions and a nucleotide substitution) at a position more than 1.0 Mb apart from SOX9 in two
sporadic and five familial cases with PRS [2009]. Furthermore, Benko et al. showed that the
deletions and translocations included several highly conserved non-coding elements (HCNE)
and the nucleotide substitution abolished the tissue-specific enhancer activity of one of these

HCNEs (HCNE-F2) [2009]. These data provide the first evidence that dysfunction of the



