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Supplementary Fig. 1 Experimental design. A combination of whole-exome
sequencing (n=28) and targeted deep sequencing (n=73) was performed on a total of
101 NKTCL pairs. The recurrently mutated GNAQ T96S mutations were identified,
and these mutations were further validated in a cohort of 26 NKTCL samples without
matched normal tissue. Functional studies of GNAQ (wild-type and mutants) were
performed, and the altered downstream signaling pathways were examined. Moreover
the associations between GNAQ T96S mutations and prognosis were assessed.
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Supplementary Fig. 2 The correlation of somatic nonsilent mutation burden and age
in NKTCL patients (R*=0.295, p=0.004) after excluding the two patients with more
than 200 mutations.
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Supplementary Fig. 3 Fifteen point mutations in GNAQ were identified in 11
NKTCL samples: 9 mutations encoding T96S, 4 mutations encoding Y101X, and one
mutation encoding p.K57T, and one mutation encoding p.MS59L. Mutations in T96S
cooccurred with Y101X and p.M59L in 3 cases and one case, respectively.



Unpaired tumor samples (n=26)

opoxsx |

KMT2D

STAT3 111
GNAQ
FATI
MSN

ARIDIA |
TET? 11
USP$ I

P53 I
PTPNI3 I

CD93
ATRX
TRAMILI

I Missense I Nonsense

#145

#9631

" hulu _

GNAQ:NM_002072:exon2:c.A286T:p.T96S

nl.dh“

Supplementary Fig. 4 Validation of the frequently mutated genes in an independent
cohort of NKTCL (n=26) with no matched normal tissue. a Mutation status of the 14
frequently mutated genes in this cohort. b Validation of GNAQ T96S mutations in two
NKTCL patients (#145 and #9631) by Sanger sequencing.
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Supplementary Fig. 5 Control-FREEC calculates copy number and BAF profiles and
detects regions of copy number gain/loss.
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Supplementary Fig. 6 Representative images and quantitative data for Ki67 staining
of xenograft tumor tissues. Data are expressed as the meants.e.m.; scale bars, 50 pm.
*<0.05. Source data are provided as a Source Data file.
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Human NKTCL samples
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Supplementary Fig. 7 Immunohistochemical staining results of phospho-AKT (a)
and phospho-ERK (b) in human NKTCL samples with wild-type (n=90) and T96S
mutant (n=9). The expression levels of phospho-ERK and phospho-AKT were scored
semiquantitatively according to the percentage of IHC-positive cells: +, 0%; ++,
1-10%; +++, 11-50%; or ++++, >50%. p values were calculated using a two-sided
Fisher’s exact test (c). Scale bars, 50 pum. *p<0.05, ** p<0.01.
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Supplementary Fig. 8 Heat map of genes in the commonly mutated GPCR signaling
pathway in NKTCL. Each row represents a mutated gene. Each column represents a
patient sample. Blocks are color coded by the functional type of mutation.
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Supplementary Fig. 9 The most common sites of GNAQ mutations identified in
different tumor tissues in the COSMIC database.
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Supplementary Fig. 10 Western blot analysis of Gaq Y101X mutant expression in
YT and NKYS cells.
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Supplementary Table 1. Demographics and clinical features of 127 subjects with NKTCL.

Ann

TCR

NO. Paltll)ent (}Iiagaer) Gender E(;(S)G Arbor LDH sym}]ioms IPI Primary site Ki67 ]I;:i\/i rearrang (nf:nsth) elj/iit (m((?:th) e\(f)eit Therapy Sequencing CD56 CD3s EBER TIAI GranBzymc CD2 CD4 CD8 PFl TCRy
stage ment
1 9624 38 Male 1 11 Normal Absence 0 Nasal 70% Normal 8.0 0.0 22.6 0 CT+RT WES + + + + + - - -
2 3329 54 Male 1 1I Normal Presence 0 Nasal 50% Normal 279 0.0 27.9 0 CT+RT WES + + - + + - - -
3 8191 46 Male 0 I Normal Absence 0 Nasal 20% Normal 59.0 0.0 59.0 0 CT+RT WES + + + + + - - -
4 8194 70 Male 0 1I Normal Absence 1 Nasal 70% Normal 56.5 0.0 56.5 0 CT+RT WES + + + + + - - -
5 8186 56  Female 0 11 Normal Absence 0 Nasal 70% Elevated 22.0 1.0 26.0 1 CT+RT WES + + + + + - - -
6 8184 54 Male 0 1 Normal Absence 1 Nasal 70% Elevated 62.0 0.0 62.0 0 CT WES + + + + + - - -
7 3324 37 Male 0 11 Normal Absence 0 Nasal 80% Normal 39.0 1.0 39.0 1 CT+RT WES + + + + - - - -
8 9638 56 Male 0 IV Normal Absence 2 Nasal 40% Normal 7.0 1.0 7.0 1 CT+RT WES + + + + + - - -
9 9634 18  Female 1 v Normal Presence 2 Nasal 60% Elevated 36.0 1.0 36.0 1 CT WES + + + + + - - -
10 8221 28  Female 2 1I Elevated Absence 2 Nasal 60% Normal 53.5 0.0 53.5 0 CT+RT WES + + + + + - - -
11 8219 50 Male 1 11 Normal Absence 0 Nasal 60% Normal 53.0 0.0 53.0 0 CT+RT WES + + + + - - - -
12 9623 35 Male 1 I Normal Absence 0 Nasal 60% NA 48.0 0.0 48.0 0  CT+RT WES + + + + + - - -
13 8199 22 Male 0 11 Normal Presence 0 Nasal 30% Normal 553 0.0 553 0 CT+RT WES + + + + + - - -
14 3325 51  Female 0 I Normal Presence 0 Nasal 90% Normal 42.0 1.0 42.0 1 CT+RT WES + + + + + - - -
15 8188 29  Female 0 I Normal Presence 0 Nasal 70% Normal 60.0 1.0 60.0 1 CT WES + + + + + - - -
16 8210 54 Male 1 I Normal Presence 0 Nasal 40% Normal + 51.0 0.0 51.0 0 CT+RT WES + + + + + - - -
17 8751 37  Female 1 11 Normal Absence 0 Nasal 50% Normal 55.0 0.0 55.0 0 CT+RT WES + + + + + - - -
18 9626 32 Female 1 1I Normal Absence 0 Nasal 60% Normal 49.0 1.0 49.0 0 CT WES + + + + + - - -
19 149 52 Male 2 111 Normal Presence 2 Nasal 60% Elevated 44.0 1.0 44.0 1 CT+RT WES + + + + + - - -
20 3336 47 Male 1 1I Normal Absence 0 Nasal 50% Normal 5.0 1.0 37.6 1 CT+RT WES + + + + + - - -
21 3337 27  Female 1 IV Elevated Presence 3 Nasal 30% NA 38.0 0.0 38.0 0 CT WES + + + + + - - -
22 9622 38 Male 1 IV Normal Presence 2 Nasal 70% Elevated + 6.0 1.0 10.0 1 CT WES + + - + + - - -
23 8208 56 Male 0 11 Elevated Presence 1 Nasal 40% Normal 50.0 0.0 50.0 0 CT+RT WES + + + + + - - -
24 8198 46 Male 1 1I Normal Absence 0 Nasal 60% Normal 48.0 0.0 48.0 0 CT+RT WES + + + + + - - -
25 9616 49 Male 3 IV Normal Presence 3 Nasal 60% Elevated 1.0 1.0 44.0 1 CT WES + + + + + - - -
26 3326 64 Male 2 I Elevated Presence 3 Nasal 80% NA + 44.0 0.0 44.0 0 CT WES + + + + + - - -
27 151 65 Male 0 I Normal Presence 2 Nasal 40% Elevated 68.0 0.0 68.0 0 RT WES + + + + + - - -
28 3327 56 Male 1 I Elevated Absence 1 Nasal 40% Elevated 49.0 0.0 49.0 0 CT WES + + + + + - - -
29 100 15 Male 1 11 Elevated Presence 1 Nasal 61% Normal 9.5 1.0 9.5 1 CT TS + + + + + - - -
30 102 33 Male 0 IV Normal Absence 2 Nasal 80% Normal 3.0 0.0 11.0 0 CT TS + + + + + - - -
31 104 28 Male 1 I Normal Presence 0 Nasal 50% Normal + 14.0 0.0 14.0 0 CT TS + + + + + - - -
32 105 70 Male 1 IV Elevated Absence 4 Nasal 80% Elevated 16.0 1.0 16.0 1 CT TS + + + + + - - -
33 107 45 Male 3 IV Normal Absence 3 Nasal 90% Elevated 5.8 1.0 8.8 1 CT TS + + + + + - - -
34 109 43 Male 0 1I Normal Absence 0 Nasal 30% Elevated 24.0 1.0 24.0 1 CT TS + + + + + - - -
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Abbreviations: Serum LDH, Serum lactate dehydrogenase; ECOG PS, Eastern Cooperative Oncology Group performance status; IPI, International Prognostic Index;
CT, Chemotherapy; RT, Radiotherapy; WES, Whole exome sequencing; TS, Target sequencing. * , Samples without matched normal tissue;

EBER, Epstein-Barr virus (EBV)-encoded small RNAs.

18



Supplementary Table 2. Summary of whole-exome sequencing data of the 28 cases of NKTCL.

Patient ID* Average sequencing Coverage of target Fraction of target Fraction of target covered
depth on target region** covered with at least 20x with at least 10x

149 104.09 98.70% 94.00% 96.70%
151 81.89 98.80% 94.10% 97.10%
3324 64.94 99.40% 92.70% 97.40%
3325 67.47 99.30% 93.70% 97.60%
3326 43.42 99.50% 80.00% 94.60%
3327 45.1 99.20% 83.40% 94.80%
3329 64.29 99.50% 91.20% 97.20%
3336 69.78 99.60% 92.50% 97.70%
3337 93.78 96.90% 64.10% 76.40%
8184 132.07 99.70% 94.30% 97.90%
8186 111.53 99.60% 95.40% 98.20%
8188 126.94 99.70% 96.00% 98.70%
8191 110.72 99.60% 94.10% 97.70%
8194 75.18 99.60% 92.10% 97.30%
8198 70.54 99.60% 90.00% 96.70%
8199 69.89 99.70% 92.40% 97.70%
8208 124.09 99.70% 95.70% 98.50%
8210 97.68 99.60% 95.10% 98.10%
8219 195.53 99.80% 96.70% 99.00%
8221 148.05 99.60% 97.20% 98.70%
8751 90.78 99.50% 91.10% 96.70%
9616 80.13 99.60% 90.70% 96.80%
9622 62.49 99.40% 88.80% 96.30%
9623 69.33 99.30% 90.70% 96.60%
9624 92.56 99.60% 92.80% 97.60%
9626 95.26 99.40% 93.10% 97.30%
9634 153.9 99.60% 95.20% 98.30%
9638 101.66 99.50% 87.10% 95.30%
N149 76.18 99.80% 91.50% 96.90%
N151 77.64 99.70% 91.00% 96.50%
N3325 70.92 99.60% 90.00% 96.10%
N3326 66.53 99.70% 88.70% 95.70%
N3329 76.78 99.70% 90.60% 96.40%
N3336 76.31 99.70% 91.00% 96.60%
N3337 78.44 99.60% 91.20% 96.40%
N9634 80.13 99.50% 95.40% 98.20%
N9638 68.16 99.50% 93.40% 97.80%
N9622 71.45 99.40% 94.40% 97.80%
N8208 84.8 99.60% 95.20% 98.20%
N8198 82.77 99.50% 95.00% 98.20%
N3324 66.75 99.50% 93.00% 97.70%
N3327 77.15 99.40% 94.70% 97.90%
N8186 67.06 99.30% 93.50% 97.60%
N9616 59.33 99.80% 80.40% 93.60%
N8184 75.45 99.70% 90.00% 96.00%
N8188 76.86 99.70% 91.40% 96.70%
N8191 77.31 99.80% 91.40% 96.80%
N819%4 80.11 99.80% 91.70% 96.80%
N8199 75.4 99.70% 90.40% 96.30%

N8210 75.72 99.80% 91.10% 96.70%
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N8219 74.7 99.80% 90.90% 96.50%

N8221 77.4 99.70% 91.50% 96.70%

N8751 76.41 99.70% 91.20% 96.60%

N9623 78.1 99.70% 90.70% 96.30%

N9624 74.75 99.70% 90.30% 96.20%

N9626 75.65 99.60% 91.10% 96.60%
*N, normal.

**Based on NCBI human reference genome GRC Build 37 (hgl9).
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Supplementary Table 3. List of somatic non-silent mutations identified by whole exome sequencing of 28 cases of NKTCL.

Variant
. Entrez Gene Chrom .. Variant Reference ~ Tumor .
Patient ID Hugo Symbol Id osome Position* Classification Allele Allele allele Protein Change
frequency
3337 ABCF2 10061 7 150919617 Nonsense C A 0.2 p.E270X
3337 ACTRS 93973 3 53902893 Splice_Site C A 0.143 c.1732-4G>T
3337 ADCK2 90956 7 140373434 Missense C T 0.267 p.R102C
3337 AGAPS 729092 10 75434752 Missense C T 0.4 p.V5561
3337 AHNAK2 113146 14 105414800 Missense C A 0.333 p.V2330L
3337 ANAPC7 51434 12 110841410 Missense C G 0.246 p.R42P
3337 B4GALT6 9331 18 29205630 Missense T C 0.263 p.T366A
3337 BMP2K 55589 4 79793795 Missense C A 0.25 p.Q546K
3337 BODILI 259282 4 13588088 Missense C A 0.4 p.D2789Y
3337 CACNAIC 775 12 2224512 Missense G A 0.208 p.A58T
3337 CCL23 6368 17 34340828 Missense C A 0.105 p.E69D
3337 CHD2 1106 15 93489428 Missense C G 0.333 p.J453M
3337 CMYAS 202333 5 79025711 Missense G A 0.25 p.E375K
3337 CNTROB 116840 17 7836585 Missense C T 0.07 p.P63L
3337 COL541 1289 9 137582762 Missense G T 0.097 p.Q38H
3337 CSTF2T 23283 10 53457663 In_Frame_Del 'ATACCTCC C 0.056 p.544_549del
3337 CTSG 1511 14 25042898 Missense A C 0.298 p.J1238R
3337 CTTNBP2 83992 7 117450848 Missense G T 0.182 p.L129M
3337 CTU2 348180 16 88779247 Missense C A 0.049 p.A224D
3337 DDX60L 91351 4 169353603 Splice_Site C A 0.4 c.1516+3G>T
3337 DMC1 11144 22 38917651  Frame_Shift Del CT C 0.129 p.K305fs
3337 DOCK2 1794 5 169412829 Splice_Site C A 0.167 €.2899-3C>A
3337 DPYS 1807 8 105456535 Missense T C 0.088 p.Y245C
3337 E2F7 144455 12 77423695 Missense C A 0.278 p-R600S
3337 EP300 2033 22 41546191 Missense C A 0.154 p.P936T
3337 FAMI186B 84070 12 49994360 Nonsense C A 0.068 p.E355X
3337 FAM2094 200232 20 55100949 Missense C A 0.111 p.F113L
3337 FAT4 79633 4 126370253 Missense C A 0.182 p.D2694E
3337 FCN3 8547 1 27697158 Missense G A 0.234 p.A196V
3337 FOXAl 3169 14 38060721 Missense G A 0.264 p.A423V
3337 GNAS 2778 20 57429244 Missense G A 0.138 p.R246H
3337 GPAT2 150763 2 96688961 Missense G A 0.121 p.S681L
3337 HGC6.3 100128124 6 168377136 Missense T G 0.176 p.Q66P
3337 HGC6.3 100128124 6 168377262 Missense T G 0.091 p.Q24pP
3337 HTRIB 3351 6 78172216 Missense T A 0.212 p.K302M
3337 IL17C 27189 16 88706430 Missense T G 0.216 p.F182V
3337 KCNH7 90134 2 163280034 Missense C A 0.154 p.A656S
3337 L2HGDH 79944 14 50735942 Missense C A 0.286 p.R282L
3337 LHFPL2 10184 5 77784941 Missense C A 0.133 p.A156S
3337 MAN2B2 23324 4 6599022 Missense G A 0.182 p.V4141
3337 MKLNI 4289 7 131113791 Splice_Site G T 0.333 c.848-1G>T
3337 MMELI 79258 1 2528092 Missense G A 0.203 p.R437C
3337 MPL 4352 1 43805690 Missense G A 0.133 p.G249D
3337 MUC21 394263 6 30955179 Missense G C 0.2 p.E409D
3337 MUC4 4585 3 195501161 Missense G A 0.226 p.P4320L
3337 MXRA7 439921 17 74681213 Missense C A 0.077 p.K147N
3337 MYH4 4622 17 10363600 Missense C A 0.133 p.A396S
3337 NKRF 55922 X 118723880 Missense G A 0.231 p.A518V
3337 NLRP14 338323 11 7065044 Missense G T 0.182 p.S5961
3337 NLRP3 114548 1 247588293 Missense G T 0.224 p.K516N
3337 NOS3 4846 7 150698413 Missense C A 0.2 p.A443E
3337 NRXNI 9378 2 50847258 Missense G T 0.154 p.L448M
3337 OR52M1 119772 11 4566917 Missense G A 0.212 p.R166H
3337 PDE4D 5144 5 59189315 Missense C A 0.137 p.Q45H
3337 PDZRN3 23024 3 73432601 Missense G A 0.16 p.T1039M
3337 POTEE 445582 2 132021629 Missense G T 0.222 p.E867D
3337 PRB4 5545 12 11461769 Missense G T 0.114 p.P50T
3337 PROBI 389333 5 138727979 Missense G A 0.064 p.T9311
3337 PROC 5624 2 128184745 Missense T G 0.308 p.V248G
3337 PTHIR 5745 3 46940276 Missense C A 0.319 p.R2558
3337 PUSIO 150962 2 61180157 Missense T C 0.5 p.D428G
3337 RNF125 54941 18 29617143 Missense G T 0.167 p.A77S
3337 RNUG6-28P 100873756 15 43733730 Missense A G 0.25 p.V1026A
3337 RSBNIL 222194 7 77407690 Missense G T 0.286 p.C610F
3337 SEPT5-GPIBE 100526833 22 19711652 Missense C A 0.107 p-R96S
3337 SIGLECS 27181 19 51961440 Missense G A 0.229 p-R68W
3337 SLIT3 6586 5 168093655 Missense C T 0.157 p.R1459H
3337 SRRM5 100170229 19 44117884 Missense A C 0.164 p.R537S
3337 STS 6764 11 8752362 Missense C T 0.167 p.A159T
3337 STAM 8027 10 17756762 Nonsense C T 0.245 p.Q536X
3337 TCFLS 10732 20 61492781 Missense A G 0.13 p.L81P
3337 TCNI 6947 11 59620714 Missense T C 0.222 p.Y401C
3337 DG 6996 12 104376700 Missense A C 0.15 p.K201T
3337 TIGD2 166815 4 90034606 Nonsense G T 0.333 p.E161X



3337
3337
3337
3337
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3336
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329

TMEMI14B
USP44
ZBTB7C
ZFHX2
ANKRD22
ARID34
ASBIS
BCASI
CADM?
CASPS
CES2
CLIC6
COPS3
CYP4A411
DENND4C
DHRS4LI
E2F7
EMC2
FCGBP
FRY
FSIP2
HLA-B
HMCNI
HRNR
LPCAT?2
MUC4
MUC7
MYOM?2
NAALADL?
NEOI
NOTCHI
OR4A41S5
PCNXL4
PDGFRB
PKHDI
PLEKHNI
PRG4
ORICH]
RRP74
RSPO4
SLC3041
SLU7
SORLI
SPTAI
STAT3
SYNJ2
TIGD2
TTN-ASI
VAXI
WWCl
ZBTB42
ZNF444
ZNF596
ZSCANI
ABLIM3
ACSM6
ACTRT?2
AFF3
AGER
ANKRDS50
ARHGEFI0
BAI3
BCLIL
BEND?2
BNIP3
Cl501f43
C200rf144
€CDC50
€CDC73
CDH3
CLCNKA
DHRSA4LI
DICER]
DMGDH
ENAH
FAM2054
FCHSD2
FKBPIS
GHSR
GPRI79

81853
84101
201501
85446
118932
1820
401036
8537
253559
841
8824
54102
8533
1579
55667
728635
144455
9694
8857
10129
401024
3106
83872
388697
54947
4585
4589
9172
254827
4756
4851
81328
64430
5159
5314
84069
10216
54870
27341
343637
7779
10569
6653
6708
6774
8871
166815
100506866
11023
23286
100128927
55311
169270
284312
22885
142827
140625
3899
177
57182
9639
577
283149
139105
664
145645
128864
152137
493860
1001
1187
728635
23405
29958
55740
259308
9873
23307
2693
440435

6
12

10

W

14
19

w O

17

10756728
95927762
45567049
23996919
90591731
965056
237149941
52645166
85961603
202134279
66969362
36042964
17179481
47395874
19346689
24520160
77436967
109488176
40373950
32709038
186667513
31323238
185964204
152192396
55562466
195497174
71347240
2092748
174814755
73590698
139409115
55135435
60582053
149500554
51889653
907758
186276052
49084547
42910199
941023
211751948
159835658
121458827
158585142
40486030
158497754
90035549
179456054
118897494
167798475
105267770
56669869
196274
58565342
148619355
96985105
2938807
100199429
32151050
125591596
1791593
70071146
118770860
18230715
133787327
45253735
32251404
191093310
32676427
68713829
16357022
24520160
95569720
78326750
225707016
34723988
72712136
115936793
172163018
36483837

Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Splice Site
Missense
Nonsense
Missense
Missense
Missense
Missense
Splice Site
Frame Shift Ins
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Frame Shift Ins
Splice_Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense

oo 000d>Qr>0r>0r>r0000prp0000d0H00Q>>000»>000r> 0000000000000 00>0>r0000>2>0»>> 0030

>O>—]'.>I>I>'J>I>O>—]D>OQO>—]>—]O»—]>—]I>:>>—]z>{>>—]I>QI>I>>—]OOQO»—]>—]D>QO'J>I>D>OQOD>'J>>%QI>D>'J>OQI>>—]O>%§>>—]>%O>—]O>O>—]>—]QQ>—]OOH%O>—]

0.222
0.167
0.174
0.239
0.55
0.444
0.052
0.043
0.328
0.29
0.05
0.328
0.077
0.136
0.134
0.474
0.067
0.154
0.154
0.25
0.208
0.348
0.24
0.5
0.06
0.057
0.177
0.269
0.262
0.165
0.071
0.055
0.043
0.355
0.299
0.214
0.333
0.182
0.152
0.341
0.281
0.083
0.237
0.141
0.357
0.48
0.061
0.07
0.333
0.221
0.313
0.188
0.091
0.367
0.096
0.133
0.107
0.147
0.066
0.09
0.25
0.087
0.222
0.136
0.5
0.139
0.061
0.073
0.267
0.118
0.167
0.615
0.07
0.143
0.103
0.4
0.077
0.071
0.154
0.096

p-R108C
p.T91A
p.D144N
p.R1010K
p.-V25G
p.T392P
p.A104T
p.-VI63A
p.S87G
p.Q118X
p.R6C
p.S426T
¢.56-3C>T
p.J491M
p.E1259X
p.T146P
p.R334H
p.C192Y
p.T4043N
c.886-3C>A
p-Q4583fs
p.D25IN
p.T1255P
p.S570N
p-M1631
p-M44371
p.-V260A
p.G1414D
p.N73K
p.R1304Q
p.N685T
p.P26S
p.V1771
p.A828V
p.Y1652C
p.E319G
p.T401P
p.A491S
p.R224W
p.R228C
p.C3G
p-M229T
p.G1305R
p.D2218N
p.Q279K
p.T797P
p.H475R
p.S20133X
p.A25G
p.P56S
p-L79Q
p.A102T
p.V476G
p.V3841
p.R370W
p.R420H
p.G186D
p-M875fs
c.468+3G>A
p.G946C
p.A10T
p.K1327N
p.A1058T
p.F154L
p-R56Q
p.I101F
p.D65H
p.K303R
p.E246G
p.-H273Q
p.T4921
p.T146P
p.A1338V
p.AS30V
p-R2291
p.R1083S
p.Q96X
p.R765H
p.Q345R
p.T18721

22



3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3329
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327

HARS?2
HSPG2
IGFNI
IKZF1
IL22RA1
JAKMIP2
JMJDIC
KCNIP1
KCNTI
KI4A41683
KRT38
KRTAP4-9
L0C10050705.
MAGECI
MDGA2
MRGPRX1
MUCI6
MUCI6
MYOI154
NDST1
NOTCH2
ORI1S2
OR52E6
OR56A1
PABPCI
PABPCIL
PCDHAII
PCDHA9Y
PLAT
PLCB3
POMI21LI2
PPPIR26
PRRC24
RPILI
SLCI1541
SORLI1
STCI
SUDS3
TACC2
TGSI
TMEMI21
TMEM63C
TRIOBP
TSSK2
TUBDI
UBR7
USH24
WDR43
WDRS59
YEATS2
ZMATI
ZNF335
ZNF83
ABCC8
ABCGI
ACAN
ACSBGI
ACTB
AIMIL
APC2
ARPP21
ATRX
ATXN7LI
BAIAP2
BCYRNI
BCYRNI
CCDCl116
CCT4
CDHY9
CEP192
CEP55
CFAP46
CLASP1
CLOCK
CMYAS
CNST
COL4A2
CPNI
CXorf67
DES

23438
3339
91156
10320
58985
9832
221037
30820
57582
80726
8687
100132386
100507053
9947
161357
259249
94025
94025
51168
3340
4853
219958
390078
120796
26986
80336
56138
9752
5327
5331
285877
9858
7916
94137
6564
6653
6781
64426
10579
96764
80757
57156
11078
23617
51174
55148
7399
23160
79726
55689
84460
63925
55769
6833
9619
176
23205
60
55057
10297
10777
546
222255
10458
618
618
164592
10575
1007
55125
55165
54777
23332
9575
202333
163882
1284
1369
340602
1674

N = J = = W

—_ —_
© Y Yo

17
17

>SS

2

140076953
22213759
201175274
50450292
24447468
147040551
65140170
170148846
138662241
18377496
39595484
39262047
100134863
140993875
47566315
18956196
9058907
9076083
18069672
149924975
120539668
57970830
5862984
6048642
101724606
43561710
140249266
140263778
42045064
64029509
53104193
138378218
31604011
10468172
99358482
121403182
23709782
118852225
123989927
56705333
105995790
77706020
38121152
19119751
57963537
93684890
215960153
29150552
74926444
183474408
101139254
44596429
53117469
17414592
43710302
89392960
78466127
5568970
26673108
1453137
35779794
76931736
105254613
79082271
70837255
70837252
21988599
62099221
26988328
13056682
95276742
134646913
122218726
56314986
79026773
246784733
111145633
101835685
51150445
220283420

Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Frame Shift Del
Frame Shift Ins
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense

oo 000000 Qr00rp0 000000000000 0000000000F00>0000>00>» > 00

AGTTCT

—

ol NoNoNoN_NoNoNaNaNaNaNe N}

>PHPOHOQAHP>POQOPPAHAP>POAAHQ>P0O0HQHP>PQRPP>QPPERPAHAHP>P A9 H>2> Q222> 0002009020002 >

TGAAA

=

HaOa3> Q> 3> 0> >

0.099
0.07
0.091
0.062
0.077
0.3
0.095
0.06
0.074
0.045
0.225
0.25
0.153
0.5
0.116
0.125
0.078
0.069
0.2
0.075
0.75
0.111
0.071
0.133
0.118
0.107
0.088
0.092
0.136
0.082
0.075
0.091
0.052
0.069
0.118
0.111
0.105
0.133
0.061
0.146
0.143
0.292
0.062
0.064
0.182
0.154
0.304
0.178
0.167
0.178
0.15
0.125
0.075
0.192
0.105
0.048
0.075
0.111
0.079
0.35
0.184
0.133
0.257
0.176
0.167
0.158
0.094
0.167
0.087
0.154
0.103
0.133
0.095
0.091
0.231
0.333
0.111
0.2
0.296
0.304

p.V3871
p.R343C
p.Q418R
p.N159S
p-R518G
p.S196L
p.F81V
p.T61M
p.R573C
p.S285T
p.Q235X
p.K136R
p.L54F
p.A229P
pIl5V
p.A46T
p.H9513Q
p.T37881
c.9788-3C>A
p.-A691E
p.T235S
p.P275L
p.F48L
p.S98L
p.T3191
c.1331-3C>T
p.S193L
p.A642V
p.QI31K
p.V6671
p.S277C
p.A621V
p.G1884S
p.R1146W
p.G392V
p.G536R
p.L78F
p.R325H
p.L2700W
p.S453T
p.E207K
p.H294P
p.N863K
p.T280M
p-M76T
p.E207X
p.C3416G
p.S431A
p.Q674X
p.1495v
p.P211Q
p-R253Q
p.KI17E
p.KI1565N
p.A434V
p.R675Q
p-M633V
p-R621
p.R14Q
p-M46T
p.T544M
p.N1265S
p.P723L
c.1501-4C>T
p.E21fs
p.S24fs
p.GI21R
p.R496Q
p.A38V
p.V1365M
p.A244P
p.R2356X
p-R328K
p.S500F
p.Y729H
p.L128I
¢.3634+4C>T
p.E135K
p.S193R
p.T79M



3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3327
3326
3326
3326
3326
3326

DFFA 1676
DHXS58 79132
DIAPH3 81624

EFS 10278
ETVI 2115
EVC2 132884

EXOC3L4 91828
FAMI86B 84070
FAMA7C 442444
FBX032 114907
FGF2 2247
FOXPI 27086

FRY 10129

FSIP2 401024
GAREM 64762
GOLGA2 2801
GPRINI 114787
HABP2 3026

HAS2 3037
HMHAI 23526

HPD 3242

HRNR 388697
ICAMS 7087
IGFLRI 79713
ITGAE 3682
KCNV2 169522
KIAAI467 57613
KIF5C 3800
KIRREL3 84623
KLHL30 377007
KLHL40 131377
LAMAS 3911
LIN7A 8825

.0C10192776. 101927765
LRP6 4040
LSM10 84967
MCMS 84515
MMP26 56547
MRPLI2 6182
MS4A414 84689

MSN 4478
MUCSB 727897
MYO74 4647
NALCN 259232

NAV3 89795

NOV 4856
NSDI 64324

OR4N5 390437
ORSDIS 219438
PCDHB? 56133
PCOLCE? 26577
PELI3 246330
PHKG2 5261
PRKCE 5581
PTCHD4 442213
PTPRO 374462
PVRL2 5819
ORFPR 84109
REPS2 9185
RGAGI 57529
RPILI 94137
SIDT?2 51092
SLC22423 63027
SMOC!1 64093
TEX40 25858
TNFAIP2 7127

VCAN 1462
WNTSB 7479

WT1 7490
ZC3H3 23144
ZNFI101 94039
ZNF470 388566
ZNF577 84765
ZNF646 9726

ZP1 22917
ANKH 56172

ARFGAPI 55738

ARHGEFIS 23370
ARID34 1820
ARMCX4 100131755

1
17
13
14

oo X DR AN

12

12

o XX g

o =

11
14
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19
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16
11

20
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10532419
40262767
60544092
23829242
13940418
5690902
103566731
49994472
37026830
124518679
123814308
71008447
32676096
186667115
29848570
131019738
176026795
115341758
122641081
1068738
122285073
152193944
10403368
36231312
3628212
2718209
13220112
149866665
126396493
239049642
42729655
60898710
81205289
234509259
12283719
36859418
5935790
5013190
79674250
60184191
64953045
1260149
76924915
102029124
78574732
120428860
176710863
20612441
55587715
140475658
142567248
66241386
30768183
46372368
47846106
81064141
45381597
122301741
17086525
109693960
10468858
117062663
3273371
70480183
64070970
103593950
82816870
102240866
32410647
144623574
19790159
57089898
52376701
31088022
60640911
14749408
61919086
7529491
965056
100745825

Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Splice Site
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Splice Site
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
In_Frame Del
Missense
Missense
Missense
Missense
In_Frame Del
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
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0.343
0.222
0.133
0.138
0.143
0.07
0.167
0.216
0.667
0.4
0.048
0.148
0.111
0.082
0.119
0.143
0.231
0.188
0.098
0.062
0.262
0.286
0.143
0.273
0.087
0.161
0.114
0.258
0.097
0.231
0.333
0.2
0.107
0.1
0.154
0.138
0.1
0.222
0.25
0.094
0.273
0.188
0.227
0.094
0.138
0.16
0.176
0.151
0.132
0.136
0.142
0.06
0.071
0.2
0.206
0.265
0.12
0.235
0.455
0.167
0.25
0.117
0.164
0.25
0.2
0.088
0.113
0.348
0.097
0.07
0.055
0.167
0.182
0.125
0.065
0.167
0.055
0.133
0.467
0.25

p.G33C
p.DI79N
p.C687F
p.DI49N
p-Y386S
p-S230G
p.R59W
p.Q317H
p.Al116V
p-R263W
p.R40Q
p.D662V
¢.271-4C>T
p.A4450V
p.G631E
p-R902G
p.Ql4R
p.T321M
p.S1671
p.R139H
p.T176K
p.VS4E
p.A348T
p.G104A
p.I328T
p.VIS7A
p.R342W
p.A856V
p.D75N
p.V83M
p.-W392R
p.F1956L
p.Q219H
p.S16T
p.C1360Y
p.R105X
p.E127K
¢.596-4T>C
p.G193S
p.G617R
¢.699-1G>A
p.C1116R
p.T2110N
p.L1911
p.S1867P
c.84+4A>G
p.T1760A
p.Q183X
p.A204T
p.F428L
p.-R87C
p.R277Q
p.R329Q
p.ES77K
p.R825Q
p.V1986L
p.387_388del
p.-T21M
p.K404E
p-V391
p.A917V
p.602_603del
p.D379G
p.S341A
p-M1231
p.Q282E
p.Q915H
p.R118L
p.N5S04T
p.l6M
p-M121L
p.G701R
p-R181K
p.S126F
p.P435Q
p.A232E
p-S369L
p.R594Q
p.T392P
p.L750P
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3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326

ARMCX4 100131755
ATF7 11016
BIRCS 332

BRINP2 57795

BSN 8927
BSPRY 54836
C120rf50 160419
C200rf194 25943
C8orf44 56260
CALHM1 255022
'DC169-SOHL 100526761
CD93 22918
CDHS 1006
CENPF 1063
CEP70 80321

CFAP45 25790
CFHR4 10877

CLDN17 26285
CNTN4 152330
COGS5 10466

CRACR2B 283229
CTSG 1511
DMKN 93099

DOCK7 85440
DSC3 1825
EPGS5 57724

FAMI1354 57579

FAM221B 392307
FAT3 120114

FBXWS5 54461
FCRL3 115352
FOXA2 3170
FSIP2 401024
FSIP2 401024
FSIP2 401024
FSIP2 401024
FXRI 8087
GMPPA 29926
GPRI51 134391
GPRIN3 285513
HCN1 348980
HDHDI1 8226
HHIPLI 84439
HLX 3142
HRNR 388697
IGFNI 91156
IGFNI 91156
JAG2 3714
KLHLI2 59349
0C10192916. 101929162
LRPIB 53353

LRRC17 10234
MAP6 4135

MIR3134 100422990
MLH3 27030

MTERFI 7978

MTHFESD 64779

MYLK3 91807
NFAM1 150372
NOL9 79707

NSFLIC 55968

ORI10T2 128360

ORI10T2 128360
OR4LI 122742
OR4LI 122742
ORG6N1 128372

OVGPI 5016

PARPIO0 84875

PCDHA2 56146

PCDHB7 56129

PGBD3 267004
PILRA 29992

PLXNB2 23654

PLXNB2 23654

PODXL2 50512
POLN 353497

PPPIRI3L 10848
PRR21 643905
PRUNE 58497

PTCHD?2 57540
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100743826
53946348
76212078
177250051
49688508
116124649
88374118
3235874
67590068
105217991
36744910
23065209
61689413
214815399
138290107
159842768
196876458
31538656
2928746
107002806
828916
25043671
36004171
63021596
28605748
43490580
71187020
35826038
92535022
139836103
157668390
22562697
186654867
186654592
186664963
186658438
180669158
220366590
145895246
90169925
45645378
6975782
100138655
221053545
152192114
201181217
201195161
105615534
202887323
108136024
141625375
102574999
75378924
114982463
75513828
91503228
86565826
46746678
42807746
6593483
1426393
158368964
158368974
20528528
20528505
158736445
111957311
145057230
140183058
140553581
50732280
99971834
50717129
50728062
127388011
2176454
45900076
240981262
151006537
11596501

Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
In_Frame Del
Missense
Missense
Missense
Missense
Missense
Nonsense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
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0.2
0.167
0.286

0.24
0.222
0.167
0.089
0.125

0.07
0.222
0.105
0.123

0.2
0.143
0.182
0.083

0.12
0.068
0.385
0.125
0.095

0.07
0.111
0.176
0.118
0.154

0.3

0.08
0.083
0.103
0.097
0.192

0.12
0.094
0.079

0.07
0.111
0.086
0.086
0.081
0.255
0.222
0.267
0.075

0.4

0.2
0.167
0.125
0.222
0.406
0.333

0.15
0.238
0.068
0.066
0.061
0.067
0.222
0.167
0.133

0.25
0.086
0.081
0.083
0.068
0.097
0.091
0.111

0.1
0.125
0.075
0.067
0.118

0.05
0.125
0.25
0.167
0.2
0.12
0.143

p.R84G
p.R41Q
p.T85P
p-S580N
p.A661E
p.Q178K
p.G412A
p.R1106S
p-M42T
p.R173Q
p.A416T
p.P541S
p.A623T
p.T1240P
c.160+1G>T
p.D515Y
p-N209S
p.A94T
p.R260X
p.F330L
p-R77Q
p.N125S
p-E69D
p.L832F
p.R203H
p.R1371C
p.H176P
p-K41E
p.T2948N
p.T377M
p-N28D
p.-H389N
p.DI1091H
p-N999S
p.L37331
p.T2281M
p.G150X
p-A87V
p.A144V
p.V446A
p.A253G
p.C198S
p.R578W
p.S116P
p.R664Q
p.D2399G
p.E3566K
p.ES76K
p.KI8IN
p.Y528C
p.DI1455N
p.214_214del
p.P164Q
p.TS45A
p.P844L
p.A274T
p.G314R
p-R666X
c.122-4C>A
p.L365P
p.D290N
p.CO8Y
p.FO5L
p.G109S
p-M101K
p.A10T
p.-H604Q
p-A809V
p.C759Y
p.V389L
p.G399D
p-R78G
c.4547-4A>C
p.K318E
p.S464Y
p.R425C
p.DI47N
p-S380A
p.G397S
p.A1313P
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3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
3326
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3326
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3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325

PYY
RETSAT
RNF43
RNF43
RTKN2
RIN2
SBSPON
SLC4343
SLC645
SMAPI
ST6GAL?2
ST6GALNACS
STABI
TAF13
TBCID26
TDGFI
TFIPI1
TMEM248
TNFRSFI1A
TRAMILI
UBE2F-SCLY
UBE202
UNC80
VWDE
WDRG60
WNTI6
ZBTBI1
ZC3HI2B
ZCCHCI4
ZNF683
ZSCANSB
ACVR24
ADAMTS7
AMDHD?
ANKRD22
ANKRDS50
APSBI
AR
ATP6V042
BDNF-AS
CI60rf95
Cl7orfl12
C2orf54
CACHDI
CCERI
CDC42EP3
CEPS55
CETNI
CGNLI
COL6AS
CRB2
CYP4A411
DACT?2
DAPK]I
DDX26B
DDX60L
DHRS4LI
EPHB4
FAMI354
FAMBS34
FATI
FGFR4
FGG
FRMPDI
FRY
GFRAL
GPATCH?
GRIN2D
GUCYIA2
HCAR3
HISTIHAD
HLA-B
HOXB7
HS6ST?2
ITGAI
KALRN
KIAAI683
LRP3
MACF]I
MAP2

5697
54884
54894
54894
219790
6253
157869
29015
9152
60682
84620
81849
23166
6884
353149
6997
24144
55069
7132
133022
100533179
92912
285175
221806
55112
51384
27107
340554
23174
257101
342933
92
11173
51005
118932
57182
91056
367
23545
497258
100506581
100506650
79919
57685
196477
10602
55165
1068
84952
256076
286204
1579
168002
1612
203522
91351
728635
2050
57579
84985
2195
2264
2266
22844
10129
389400
55105
2906
2977
8843
8360
3106
3217
90161
3672
8997
80726
4037
23499
4133
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42030531
85578010
56448297
56492800
63958112
45998110
73982044
57177579
20622975
71569090
107459974
77528748
52556890
109608851
15641610
46620614
26894831
66415947
6438603
118005505
238978059
76165830
210685216
12406989
158672580
120979089
101383562
64722934
87445839
26691174
56704366
148676144
79092760
2578104
90591731
125591283
65547333
66765161
124203252
27679916
87350773
51063874
241831296
65145363
91348075
37873636
95279506
580623
57730888
130188092
126133684
47395874
168708816
90258316
134713724
169362557
24520160
100417778
71187020
124206324
187629624
176522367
155533013
37745747
32808741
55266625
217804268
48923009
106810251
123200527
26189076
31323309
46688256
132092324
52145300
123987830
18377496
33696931
39844955
210560393

Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice_Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Nonsense
Nonsense
Missense
Missense
Missense
Missense
Missense
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0.094
0.111
0.107
0.067
0.056
0.065
0.667
0.158
0.06
0.079
0.071
0.237
0.103
0.2

0.081
0.286
0.214
0.06
0.333
0.07
0.2
0.147
0.064
0.143
0.115
0.094
0.105
0.103
0.091
0.088
0.25
0.387
0.073
0.36
0.212
0.043
0.062
0.297
0.039
0.083
0.174
0.091
0.231
0.194
0.235
0.093
0.066
0.261
0.259
0.062
0.154
0.125
0.241
0.207
0.07
0.875
0.192
0.264
0.122
0.184
0.229
0.255
0.309
0.185
0.071
0.333
0.475
0.278
0.625
0.042
0.278
0.049
0.333
0.297
0.155
0.051
0.506
0.333
0.303

p.T72R
p.R164X
p.R117H
p.J147vV
p.H462R
p.R78H
p.D225N
p.A359V
p.G102S
p-M416T
p.G154R
p-R290C
p.12282V
p-R37Q
p.Y99C
p.V22A
c.1436+4C>T
p.P202L
p.E415K
p.G349R
p.S150L
p.S170L
p.A715D
p.K964N
p-R260Q
p.T2631
.1624-4C>T
p.-H786N
p.V693M
p.R288L
p.GI9E
p.K315N
p.D77G
p.-W224C
p.-V25G
p.C1050S
p.L211F
p-Q58L
c.196+4A>G
p.V66M
p.A26S
p.G40R
p.A21P
p.L1059F
p.G149S
p.S32N
p.H378L
p-MT72T
p.T231A
p.A2415V
p.D755N
p.J491M
p.T541P
p.C315Y
p.1674V
p.V409L
p.T146P
p.G317S
p.H176P
p.A237T
p.V453A
p.S519L
p-M115I1
p.A12408
p.V1853D
p.S387P
p.G16R
p.L677TM
p.R381X
p.-H253R
p.A77T
p.C227F
p-T9A
p.R103X
p.E55X
p.T231P
p.S285T
p.D419N
p.E2391K
p.V11671
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3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
3325
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3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324

MINK] 50488
MMELI 79258
MOB2 81532
MROH2B 133558
MSH6 2956
MUC6 4588
MUC7 4589
MUC7 4589
NFIB 4781
NFIB 4781
NRAP 4892
NUGGC 389643
OR51TI 401665
OR56A43 390083
OR56A43 390083
OXTR 5021
PGM1 5236
PLSCR2 57047
PRSS27 83886
RBMS3 27303
RNF43 54894
RTFDCI1 51507
RTPS 285093
RUNXITI 862
SGTA 6449
SLC16A48 23539
SLC22413 9390
SLC2545 292
SLC4343 29015
SLITRK2 84631
SMTN 6525
SPTB 6710
SSPO 23145
THEG 51298
TIFAB 497189
TKTL1 8277
TLR4 7099
TUBGCP3 10426
WDR90 197335
ZNF236 7776
ZNF441 126068
ZNF831 128611
ABCAS 10351
ACSM6 142827
ADAMTS16 170690
ANK3 288
ANKRD24 170961
ANKRD31 256006
APOA4 337
ARHGAP28 79822
ARHGAP29 9411
ASCL4 121549
BANK1 55024
BTBDI1 121551
C190rf73 55150
Céorf58 352999
CCNB2 9133
CDI109 135228
CELA3B 23436
CLUH 23277
CNTNI 1272
COBLLI 22837
COL2241 169044
CPEDI 79974
CPNES 144402
CYP4F22 126410
DDX3X 1654
DGAT2L6 347516
DHX37 57647
DISCI 27185
DNAHI1 8701
DNAJC27 51277
DST 667
DVL2 1856
DZANK1 55184
EBF2 64641
EGLN3 112399
AM47E-STBD 100631383
FAM65C 140876
FAM69C 125704
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18

4788294
2526746
1492591
41047824
48030639
1017325
71347171
71347077
14398569
14113074
115377290
27925204
4903802
5968900
5969451
8809222
64117428
146179647
2762757
29628700
56435885
55093224
242815059
93004077
2757459
38477342
38307697
118603925
57185305
144905880
31489858
65241965
149486405
362268
134785467
153553724
120475863
113212589
716273
74637216
11888453
57768743
66903989
96985105
5237162
61846611
4219622
74400816
116692334
6851058
94652126
108169146
102984282
108045467
49621964
127911369
59406996
74530219
22307538
2600186
41327330
165548727
139728466
120686989
39047772
15636235
41204711
69419150
125455946
231902929
21641193
25194748
56324965
7129551
18446022
25718821
34419859
77192868
49218991
72114011

Missense
Missense
Missense
Missense
Frame Shift Ins
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Nonsense
Missense
Nonsense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice_Site
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Frame Shift Del
Missense
Missense
Missense
Missense
Splice Site
Splice_Site
Missense
Missense
Missense
Missense
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0.24
0.081
0.304
0.167
0.213
0.162

0.16
0.092

0.32
0.229
0.125
0.044
0.265
0.309
0.229
0.073
0.308
0.229
0.526
0.306
0.091

0.07
0.071
0.215
0.263
0.167
0.167
0.165
0.279

0.17
0.111
0.077
0.179
0.188
0.303
0.163
0.275
0.167
0.041
0.064

0.25
0.068

0.3
0.278
0.344
0.456
0.071
0.306

0.07
0.079

0.51
0.387
0.303
0314
0.077
0.295

0.1
0.364

0.06
0.128
0.288
0.222

0.32

0.38
0.409
0.292

0.74
0.556

0.06
0.353
0.279
0.183
0.317
0.053
0.214
0.286
0.074
0.148
0.319

0.2

p.L1691
p-M518T
p.V1421
p.Q576R
p-T783fs
p.Y1826D
p.A237V
p.S206P
p-N21S
p.T4641
p.D966G
p.S180G
p.R252C
p-M108I
p-N292S
p.A218T
p.K457E
p-NSI
p.V246G

€.399+4A>C

p.L418M
p.S305X
p.A451V
p.E234X

c.828-4G>T

o o

o

p.R235W
p.P116T
p.R138H
p.C196Y
p.R646H
p.S6281
p.A1574S
p.DI461N
p.A358S
p.R55C
p.V453L
p.N4461
p.VI5TM
p.C1555R
p.R1243C
pI11V
p.A890V
p.N724H
p.R420H
p.T702A
p.K1192T
p.R1013Q
p.N1466T
p.S147N
p.T31S
p.T5701
p.R52C
p.E733D
p.K1003T
p.S106G
p.L271R
p.L173P
p.A1365G
p.R79W
p.A633V
p.Q257H

3414+4A>C
2463+4A>C

p.A161V
p.L536P
p.F30V
p.G409S
p.F39v
p-R365W
p-R4701s
p.S12021
p-K9R
p.T5577P
p.K615R

1164+4A>T
p.F34v

p.E273K
p.T4221 27
p.F236V



3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324
3324

FAMS3B
FATI
FBXOI15
FLT4
FRMPD?2
FZDI
GARI
GAREM
GDF3
GIPC3
GPRI2S5
GPRIS7
GRIA4
HCRTR?2
HKRI
HSD3B1
HUWEI
IAPP
IBSP
IBSP
IGSF3
ILI7REL
10CAI
10GAP3
ISYNAI
KBTBDI2
KCNK2
KIAA0100
KIF6
KRT27
KRTAPI1-1
LCAS
LILRA4
LRPIB
MAGEDI
MARVELD?
MEDI2L
MFAPI
MTF2
MUCI6
MUCI6
MYHI3
MYOISB
NAT?
NCAPG2
NHS
NKX2-1
NRG3
NRIPI
ORII1G2
OR2F1
OR2LI3
OR9QI
PCDHAS
PDPR
PGLYRP2
PIHIDI
PIK3C2G
PLA2G4E
PTPNI14
PYGL
RIMS?2
RUNXITI
RYR3
SAG
SCLTI
SHISA7
SLC547
SLCO5A1
SNCB
S0GA3
SPECCI
SPIB
SSPO
TACC3
TACC3
TCF7L2
TET?
TMEMI17
TMPRSSIS

222584
2195
201456
2324
143162
8321
54433
64762
9573
126326
166647
80045
2893
3062
284459
3283
10075
3375
3381
3381
3321
400935
79781
128239
51477
166348
3776
9703
221458
342574
337880
167691
23547
53353
9500
153562
116931
4236
22823
94025
94025
8735
84700
10
54892
4810
7080
10718
8204
390439
26211
284521
219956
56140
55066
114770
55011
5288
123745
5784
5836
9699
862
6263
6295
132320
729956
60482
81796
6620
387104
92521
6689
23145
10460
10460
6934
54790
84216
5651

6
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54806031
187538942
71797887
180048811
49482597
90895013
110739148
29867745
7842851
3586562
22475411
9165685
105781225
55113563
37853253
120056673
53610641
21531254
88731906
88731881
117146423
50439514
237272565
156531643
18546734
127641968
215259839
26961940
39507787
38933970
32253513
80197570
54848157
141771191
51644764
68716362
150840650
44097413
93592788
9065656
9062182
10243710
26422950
18258105
158447333
17744510
36987192
84711262
16338248
20665706
143657892
248112794
57886024
140228918
70176575
15582863
49950298
18716387
42292348
214558072
51379778
105264025
92972522
33855189
234237198
129857846
55944629
108608661
70744812
176048214
127836023
20109196
50926264
149509419
1729953
1729988
114901072
106157290
44782218
19642349

Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Splice Site
Missense

Frame Shift Del

Missense

Frame Shift Del

Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
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0.4
0.061
0.25
0.268
0.328
0.204
0.306
0.038
0.329
0.306
0.474
0.071
0.3
0.397
0.25
0.442
0.064
0.327
0.407
0.321
0.444
0.5
0.279
0.133
0.367
0.048
0.333
0.386
0.367
0.25
0.065
0.375
0.111
0.259
0.081
0.375
0.382
0.413
0.319
0.276
0.213
0.188
0.333
0.378
0.133
0.609
0.14
0.258
0.323
0.347
0.036
0.667
0.307
0.667
0.118
0.107
0.095
0.28
0.333
0.25
0.343
0.074
0.413
0.371
0.19
0.305
0.167
0.412
0.067
0.182
0.37
0.158
0.07
0.067
0.075
0.067
0.082
0.6
0.323
0.342

p.E754D
p-Q2933P
p.I37M
p.K584M
p.TSM
p.K273T
p.-D9TH
p.K272R
p.P240S
p-E99K
p.S105G
p.R218C
p.D408G
p.T117S
p-R186G
p.N176T
p.K1799N
p.N55T
p.L132P
p.Y124H
p.G503S
p-H36N
p.P576L
p.E343G
¢.976-3C>T
p.Q22K
p-W44R
p.K889E
p.K546R
p.E329D
p.C111S
p.E415D
p.Y404H
p.T772A
p.T748N
c.1146+4A>C
p-Q95H
p.T400N
€.922-1G>A
p.S7264G
p.-T8421fs
p.G635R
p.-T2337fs
p.T198P
p-Q900H
p.F762V
p.N166T
p.I1143M
p.K756Q
p.-V71G
p.F2771
p.G212A
p.K298T
p.S280T
p.KS31E
p.R394Q
p.V2241
p.L1064R
p.Q269L
p.L376V
p.V530G
p.G1343R
p.P561L
p.R375H
p.A196V
p.L598R
p.R504M
p-L93R
p.L33F
¢.372+1G>T
p.A424V
p.I612F
p.L84P
p.R3273W
p.C275Y
p.G287S
p.T228P
p.Q731X
p.R436S
p-N999K

28



3324
3324
3324
3324
3324
3324
3324
3324
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151

TORIA 1861
TRAMILI 133022
UNC134 23025
UNCS5D 137970
XIRP2-AS1 100874011
ZBBX 79740
ZNF205 7755
ZNF281 23528
ABCAI 19
ABCA9-AS1 104355297
ACOXI 51
ADRAID 146
AGL 178
AKAPI3 11214
ANKRD26 22852
ANKRDS2 283373
ARFGEF1 10565
ARPCIA 10552
ATXN7LI 222255
C120rf50 160419
CACNAIB 774
CBR4 84869
CCKAR 886
CD200R1 131450
CDH20 28316
CHDS5 26038
CHPTI 56994
CLCN6 1185
COLG6A3 1293
COL6AS 256076
CSMD3 114788
CTAGEI 64693
CYB5RL 606495
DCHS?2 54798
DENND4A 10260
DHX57 90957
DLKI1 8788
DMD 1756
DMD 1756
DMXLI 1657
DRD3 1814
DSCAMLI1 57453
DSCAS 101927698
EGFLAM 133584
EIF34 8661
EP300 2033
FAM1864 121006
FAM214A4 56204
FAM2174 222826
FAM221B 392307
FAM221B 392307
FATI 2195
FBN2 2201
FSCB 84075
FSCB 84075
FSTL5 56884
FUTI 2523
GAL3ST3 89792
GNL3 26354
GRIN2B 2904
HEGI 57493
HNRNPA3 220988
IGSF22 283284
ITIH4 3700
KCTD3 51133
KRT76 51350
LACCI 144811
LAMA2 3908
L0C10012908. 100129083
LRP2 4036
MEIGI 644890
MKI67 4288
MKI67 4288
MKI67 4288
MKKS 8195
MS4A414 84689
MUCI9 283463
MUC6 4588
NLRP9 338321
ORI10A47 121364

15
10

WA oG

—_
oo

O I S I yu

18

10
22
12
15

w B~ O O

19

10
10
10
10
20
11
12
11
19
12

132584959
118005907
17729726
35606112
167992437
167023579
3169442
200378064
107591295
67003947
73949540
4228640
100316589
86124483
27317840
56639301
68200276
98963542
105254506
88391873
141016207
169931175
26491040
112642568
59167652
6169924
102108345
11896069
238303686
130103709
113933907
19996606
54661150
155241572
65983315
39053704
101200896
32503194
32380996
118510977
113890815
117403235
28714604
38412674
120797796
41546084
50727706
52901283
4069166
35826038
35826058
187542633
127728992
44974966
44975052
162459386
49253779
65810064
52727257
13761578
124731689
178081295
18738329
52852272
215793652
53165980
44457925
129714390
51920635
170003432
15008493
129911856
129903016
129905429
10386013
60184277
40837264
1017789
56249615
55615094

Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice_Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice_Site
Missense
Missense
Missense
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0.395
0.267
0.41
0.246
0.353
0.467
0.263
0.33
0.258
0.129
0.2
0.143
0.063
0.043
0.06
0.286
0.061
0.13
0.061
0.139
0.179
0.167
0.102
0.092
0.212
0.06
0.054
0.115
0.157
0.06
0.159
0.15
0.12
0.047
0.261
0.069
0.149
0.214
0.103
0.146
0.078
0.06
0.103
0.094
0.136
0.108
0.086
0.048
0.045
0.06
0.06
0.168
0.161
0.133
0.062
0.122
0.082
0.286
0.051
0.078
0.068
0.375
0.096
0.182
0.122
0.217
0.107
0.06
0.08
0.054
0.103
0.071
0.052
0.043
0.061
0.06
0.051
0.13
0.086
0.04

p.I115M
p.L215V
p.S1440P
p.V612I
p.S143R
p.L526R
p.P261S
p.S2211
pI673V
p.R1130C
p.I312M
p.R322H

p.P1062A
p.V1305I
p.R755P
p.Y314C
p.R368L
p.L759M
p.I76M
p.T2197S
p-M221
p.T60M
p.E335Q
p.D193G
p.E1837K
p.F162S
p.Y613X
p-G85R
p.E455K
p.R488W
p-M390T
p.R47K
p.S1205L
p.DI205A
p.D923N
p.V272G
p.D759G
p.R1622H
p.A2235T
p.G9S
p.H232N
p.N603Y
p.T473M
p.DI1228H
p-S900X
p.H2228Q
p.T610A
p.V4311
p-K41E
p-H34R
p.D1703H
p.P434H
p.P409S
p.L380P
p.A415V
p.E254K
p.G404S
p.V355M
p.E657Q
p.T912S
p.E206D
p.E398K
c.2179+1G>A
p.V7141
p.N345K
p.1254V
p.T1812N
p.C41S
p.J4210L
p.KOT
p.E497D
p-N2363S
p.V1559M
p.G532V
p.Q645H
c4212+2T>C
p-M1671R
p.142M
p.G96S
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151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
151
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149

ORI0H3
ORI10S1
OR2425

OR2F2
OR4D9Y
OR52N5
ORG6K3
PALM?
PCDHIS
PCDHAS
PDKI
PDZRN4
PEMT
PI4KA
PITRM1
PKDIL?2
PKDIL?2
PLK4
PLXNA2
POLE?
POUGF2
PTPNI
ROBO2
RPII-87MI8.2
RRBPI
SASS6
SCGBIDI
SHROOM3
SLC25443
SLFN5
SMAP2
SPPI
SVEPI
TLN2
TMEMI104
TMEMS
TMX2
TTC21B
TIN
TIN
TUBG2
UGT342
VWDE
WAPAL
WDRS7
XIRP2
ZIM3
ZNF197
ZNF264
ZNF264
ZNF365
ZNF610
ZNF624
ABCAS
ACAN
ACSM24
ADAMTSI8
AGO3
ALK
ARRDC3
ATPI345
ATP8B4
AUTS?2
AXIN2
BDPI
BDPI
BHMT?
BIRC3
CI0orf71
CI70rf102
Cl7orf77
C30r120
C30r120
C7orf72
CAND2
CASDI1
CCDCY90B
CDCA2
CDRT4
CENPBDI

26532
219873
392138
135948
390199
390075
391114
114299

54510

56143

5163
29951
10400

5297

10531
114780
114780

10733

5362

5427
11281

5770

6092

6238
163786
10648
57619
203427
162394
64744
6696
79987
83660
54868
10329
51075
79809
7273
7273
27175
167127
221806
23063
83889
129446
114026
10168
9422
9422
22891
162963
57547
10351
176
123876
170692
192669
238
57561
344905
79895
26053
8313
55814
55814
23743
330
118461
400591
146723
84077
84077
100130988
23066
64921
60492
157313
284040
92806
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19
19
10
19
17
17
15
16
16
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17
16

15852242
123847596
143771937
143632693
59283152
5799468
158687896
112705460
138450874
140249527
173429230
41966304
17409601
21161673
3202065
81253745
81253759
128814964
208225726
50122413
39500263
49195089
77684138
36403036
17600357
100575933
61957776
77675505
118587003
33592621
40882598
88898941
113168795
63017302
72832569
64199051
57505845
166744896
179398509
179404628
40818699
36049012
12406989
88277457
38384356
168115668
57646570
44683542
57723007
57723013
64159333
52869278
16527795
66879946
89382175
20494408
77401545
36474632
29416481
90669563
193081122
50226313
70228020
63554591
70806649
70806457
78379627
102196019
50531972
32904586
72588326
14755617
14755572
50180960
12858028
94174854
82996986
25364834
15341183
90037828

Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice_Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Frame Shift Ins
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
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0.06
0.068
0.073
0.186

0.15
0.091
0.077
0.173
0.254
0.185
0.081
0.084
0.097
0.156
0.062
0.068
0.067
0.042
0.185
0.227
0.295
0.159

0.14
0.071
0.082
0.057
0.103
0.059

0.13
0.047

0.22
0.067
0.065
0.294
0.067

0.25
0.147
0.093
0.089
0.063
0.049

0.12
0.067
0.051
0.245
0.131
0.091
0.061
0.053

0.05
0.097
0.085
0.063
0.114
0.359
0.087
0.058
0.769
0.044
0.217
0.062
0.052
0.067

0.1
0.059
0.052
0.111
0.038
0.064
0.057
0.062
0.091
0.089
0.237
0.083
0.045
0.069
0.063
0.044
0.069

p.L141
p.P268Q
p.A209P
p.HI23L
p.Y256C
p.V133I
p.-G4R
p.G331S
p-M790R
p.S280F
cA4l1-1G>A
p.ES75K
p.T161M
p.R382H
p.I1328V
p.K77N
p.-W73R
p.E830D
p.G980E
p.E302Q
p.Q507R
p.G209R
p.G1358E
p.-H606R
p.S766L
p.A259V
p.L7H
p.P1290L
p.P334L
p.A797V
p.P332A
p.A24V
p.R3029W
p.T1085M
p.A412T
p-M261L
p-K128fs
p.G1118S
p.G34278V
p.I32722F
p-M413V
p.K274N
p.K964N
p.V1241
p.V624M
p.L904X
p.I379V
p.A307V
p-RI8IT
p.R183H
p.A337S
p.R216P
p.KI135N
p.KI123IN
p.L118V
p.S513L
p.Y191H
p-Y339S
p.K1491R
p.Q376X
p-S96Y
p.H452N
p.A303S
p.P50S
p.F12441
p.G1180S
p.G320S
p.K260R
p.D461A
p.R155K
p-R47S
p.L422V
p.1407V
p.K354T
p.S533P
¢.1477-3T>C
p.F10L
p.R884S
p.H122Q 30
p.T1681



149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149

CEP295 85459
CFAP46 54777
CHGB 1114
CISD3 284106
CLTCLI 8218
CNTN3 53942
COA6 388753
COIL 8161
COL24AI 255631
COL28AI 340267
COL6A6 131873
COLYAI 1297
CST5 1473
CTCI 80169
CTNNA3 29119
CXorfs7 340602
CYLC2 1539
DCHS?2 54798
DNAHI7 8632
DNAHI7 8632
DSEL 92126
DUSP27 92235
DUSP27 92235
DYSF 8291
EDDM3B 64184
EEFID 1936
ELP2 55250
EPRS 2058
ERMARD 55780
ETAAI 54465
EYS 346007
FAM200B 285550
FAM2214 340277
FAMS3H 286077
FBXO7 25793
FCRL3 115352
FDXR 2232
FOXNI 8456
FSIP2 401024
FYB 2533
GDPD4 220032
GJA9-MYCBP 100527950
GNAQ 2776
GNAQ 2776
GOLGBI 2804
GOLGBI 2804
GPC4 2239
GPRI24 25960
GPRIS 2838
HDAC6 10013
HEATRI 55127
HEATRI 55127
HECTD4 283450
HIF34 64344
HKDCI 80201
HSPAG 3310
HSPAS 3312
HTR4 3360
IDO2 169355
IFNGR2 3460
IFT74 80173
IGFNI 91156
ILI8RI 8809
IL4I1 259307
ISGI5 9636
KCNJI11 3767
KCNJI5 3772
KIAAI210 57481
KIAAI407 57577
KIAAI522 57648
KLHLIS 80311
KLKI 3816
KLK4 9622
KLRF2 100431172
KMT2D 8085
KRTS6 3892
KRTAPI6-1 100505753
KRTAP29-1 100533177
LAMBI 3912
LARP7 51574
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20
17
22
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19
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93431931
134748331
5903388
36889559
19184095
100226883
234509259
55038196
86488232
7495735
130361856
71004064
23860178
8132763
67680352
51150032
105767901
155157430
76528790
76503593
65181638
167095881
167097739
71908233
21238322
144671956
33725931
220156704
170176467
67631831
65622463
15689928
23737891
144809376
32875190
157667057
72860653
26851602
186672866
39119723
76990447
39340282
80537112
80537095
121414061
121415720
132437337
37692878
98250986
48661113
236718620
236749649
112688167
46823702
71026510
161495040
122929401
147889136
39872935
34787312
26978170
201170855
102992516
50412217
949608
17409572
39671476
118222360
113720517
33231380
24007151
51323232
51412668
10041364
49431915
52699033
39464736
39458893
107603453
113565835

Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
In_Frame Del
Missense
Nonsense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Frame Shift Del
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
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0.07
0.079
0.057
0.065
0.074
0.038
0.083
0.263
0.047
0.061
0.077
0.141
0.059
0.107
0.125
0.105

0.2
0.047
0.122
0.073
0.041
0.085
0.047

0.1
0.082
0.081
0.071
0.064
0.071
0.034
0.049

0.05
0.079
0.667
0.095
0.093
0.103
0.089
0.085

0.05

0.25
0.061

0.17

0.13
0.043
0.042

0.1
0.136
0.045
0.071
0.086
0.065
0.692

0.12
0.053

0.07
0.241

0.19
0.071
0.114
0.079
0.318

0.1
0.156
0.062
0.125
0.045
0.151
0.043
0.206

0.13
0.073

0.16
0.046
0.077
0.179
0.067
0.043
0.114
0.056

p.Q1285K
p-S264N
p.N200H
p-R79C
p-M1316V
p.S1079T
p.S16T
p.E62G
p.P731S
p.1437M
p.R1739Q
p.A168S
p.C46R
p.11005V
p.I808M
p.S55L
p.D330N
p.N2337H
p.I963T
p.TISI1A
p.G80R
p.AS05T
p.T1124N
p.D2056H
p.L5V
p.-A99V
p.V370M
p.11043V
p.K520E
p.E673K
p.L852P
p.S443N
p.S240G
p.751 752del
p-M115I1
p.-W239X
p.R282W
p.R69C
p.S63671
p.V718F
c.54-4T>-
p.V4971
p.T96S
p.Y101X
p.G1765D
p.Y1212C
p.A442V
p.G599R
p.P37S
p.G5D
p.N1967D
p-M607V
p.VI110G
p.Q343R
p.N917K
p.L198F
p-N487fs
p-R320T
p.Y359X
p.Q64R
p.I55M
p.N214K
p.1206M
p.S283T
p-S83N
p-K23E
p.G98D
p.I945F
p.E696D
p.F4V
¢.706-4T>C
p.K186E
p.S22A
p-V68I
p.S3075X
p.V2491
p.S257T
p.R71C
p.G585A
p.E11K
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149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149

LDLRAD2
LDLRAPI
LGR6
LIPT?
L0C10037922-
0C10037922-
0C10192714.
0C10192865.
.0C10192929-
LOC442028
LOXHDI
LOXLI-A4S1
LRIT3
LRRC34
LRRC41
LRRC61
MAGEBI6
MAGEB6
MAGECI
MAGII
MALRDI
MALRDI
MAPT
MARVELD2
MAVS
MCIR
MCS5R
MCAT
MLXIP
MOVIOLI
MRPL30
MTA2
MTMRI11
MUCI6
MYADML2
MYO34
MYO9B
NADK
NBPF10
NIPBL
NKAPL
NKAPL
NLRP4
NPEPPS
NT5CIB
NUP214
NXPE4
OBSCN
ORI13G1
ORI14J1
OR1J2
OR2J2
OR5HI14
OR5H6
OR5RI
OR8D4
OTOP3
PANK4
PCDHAI
PCLO
PCLO
PCLO
PCM1
PCM1
PER2
PFAS
PGLYRP2
PGM3
PIGR
PKP3
PLA2G7
PLEKHO?2
PLINS
PLXNDI
POLRIE
PPAN-P2RY11
PPPIR34
PPP4RI
PRB2
PRDM10

401944
26119
59352
387787
100379224
100379224
101927142
101928651
101929294
442028
125336
100287616
345193
151827
10489
65999
139604
158809
9947
9223
340895
340895
4137
153562
57506
4157
4161
27349
22877
54456
51263
9219
10903
94025
255275
53904
4650
65220
100132406
25836
222698
222698
147945
9520
93034
8021
54827
84033
441933
442191
26740
26707
403273
79295
219479
338662
347741
55229
56147
27445
27445
27445
5108
5108
8864
5198
114770
5238
5284
11187
7941
80301
440503
23129
64425
692312
5506
9989
653247
56980

11

SeX XX —w A

AT~ Q000w —
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Do Yo P W o n

11

22141206
25889632
202287250
74203230
44610665
44612231
101591304
60982841
24339679
95537572
44063598
74219582
110773067
169514585
46746164
150034378
35820795
26213093
140996239
65342217
19676561
19676553
44068860
68715310
3838441
89986154
13826391
43529314
122617989
50547158
99812070
62362781
149906413
9072313
79899272
26463043
17213320
1686040
145561334
36985704
28227436
28227604
56369189
45664593
18765974
134020092
114441943
228548197
247835674
29274486
125273574
29142064
97868795
97983942
56185159
123777736
72937605
2444414
140187620
82764539
82582846
82544616
17827260
17796382
239155053
8159232
15587185
83880167
207112462
397652
46679250
65157482
4529204
129279570
37501844
10224548
113519940
9562042
11546309
129794950

Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Splice Site
Missense
Missense
Splice_Site
Missense
Missense
Missense
Missense
Splice_Site
Splice Site
Missense
Nonsense
Missense
Missense
Missense
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0.2
0.109
0.063
0.153
0.043
0.041
0.081
0.055
0.073
0.211
0.089
0.133
0.088
0.056
0.143
0.082
0.111
0.058

0.18
0.239
0.082
0.069
0.185
0.046
0.111

0.15
0.038
0.088

0.08
0.061
0.067
0.092
0.047
0.048
0.286
0.043

0.16
0.073

0.06
0.104
0.055
0.041
0.066
0.143
0.095
0.045
0.064
0.174
0.049
0.043
0.072
0.043
0.061
0.091
0.045

0.05
0.158
0.093
0.248
0.131
0.044

0.04
0.152
0.037
0.095
0.077

0.06
0.049
0.185
0.167
0.049

0.07
0.073
0.083
0.061
0.095
0.205
0.043

0.2
0.048

p.N134T
p.S202P
p.AS55T
p.F216L
p-M118V
p.K640E
p.T394A
p.ASTT
p.V244M
p.-T83M
p.A2036V
p.G153D
p.S175N
p.L286I
p.-V6091I
p.N143S
p-HI6IR
p.A377V
p.E1017X
p.R1409C
p.E1516K
p.DI513G
p.R472Q
p.-T331
p.Q93E
p.R163Q
p.F209L
p.A303G
p.E396G
p.K210Q
p.A130T
p.R480X
p-M159V
p.S5045P
p.S116P
p.T1284S
p.A265T
p.N407K
p.A341V
p-R808X
p.Y96C
p.T152N
p.Al44T
¢.981-3C>T
p.R237C
p.P574S
p.A167V
p.R6535H
p.R224C
p-M7T
p.R165Q
p.T218A
p.Y189C
p.T272A
p.F184L
p.F200L
p.R64Q
p.AS47V
p.N283S
p.P776R
p.V24751
p.G4229D
c.3584+3->C
p.N159S
p.G1244E
c.680+4A>G
p-R99Q
p.D494N
c.388+2T>A
p.A353G
p.H216N
p.P290S
p.R134Q
c.4994-4A>G
c.1100+3G>A
p.AS07T
p.Q403X
p.S576N
p.A235P
p.TS73A
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149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
149
9638
9638

PRR25 388199
PRR30 339779
PRSS48 345062
PTPRG 5793
PURG 29942
RAB3GAPI 22930
RARS2 57038
RDHS 50700
RDM1 201299
REPINI 29803
REST 5978
RHBDF2 79651
RIF1 55183
RIF1 55183
RIF1 55183
RMI1 80010
RND3 390
RTELI 51750
RTLI 388015
S$100Z 170591
SASH1 23328
SCML1 6322
SERPINBI2 89777
SLC1641 6566
SLC25426 115286
SLC25437 51312
SLITRK3 22865
SORCS3 22986
SPANXC 64663
ST20-MTHFS 100528021
STON2 85439
SWTI 54823
TECPRI 25851
TEK 7010
TEKT4 150483
TENM4 26011
TFPI2 7980
TGFBR2 7048
THBS4 7060
TIGD2 166815
TMEM132C 92293
TMEM135 65084
TMEM1844 202915
TMPRSS9 360200
TOP2B 7155
TOPBPI 11073
TRIM15 89870
TRIM31 11074
TRIML2 205860
TRIOBP 11078
TRPM6 140803
TSPEAR 54084
TTN 7273
TXNDC2 84203
UBE2J1 51465
UBPI 7342
UBQLNL 143630
ULK4 54986
UNC79 57578
USPS 9101
USPS 9101
USPS 9101
UVsSS4 57654
VARS?2 57176
VWAS 23078
WAPAL 23063
XYLTI 64131
YIFIB 90522
ZBTB22 9278
ZDHHC23 254887
ZFC3H1 196441
ZNF264 9422
ZNF397 84307
ZNF529 57711
ZNF680 340252
ZNF764 92595
ZNF880 400713
ZNF880 400713
ANKLE] 126549
ATP1345 344905

855717
27360534
152212486
62189201
30889848
135893372
88239266
10131999
34257637
150068371
57797414
74475975
152331418
152311570
152320118
86617265
151326539
62326110
101348584
76171252
148865257
17771387
61233907
113456546
66287056
23423669
164906186
106974213
140785696
80191343
81744736
185171869
97852399
27220147
95537622
78380543
93519584
30713126
79375724
90035549
128899673
87013438
1595068
2389872
25646268
133368362
30140065
30071330
189013026
38130656
77502160
46117838
179458591
9887546
90039670
33458266
5536852
41756986
94120117
50784955
50784950
50785055
1377556
30888161
42442546
88277457
17202872
38800176
33284348
113673125
72020212
57723013
32834186
37039069
63981559
30567162
52887437
52887427
17397501
193052783

Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Splice Site
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
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0.118
0.071
0.055
0.277
0.218
0.046
0.079
0.219
0.068
0.065
0.057
0.077
0.066
0.049
0.047
0.081
0.203
0.125
0.073
0.091
0.062
0.1
0.05
0.034
0.06
0.098
0.13
0.047
0.222
0.05
0.052
0.067
0.133
0.172
0.25
0.267
0.239
0.037
0.064
0.043
0.051
0.07
0.097
0.16
0.044
0.053
0.064
0.052
0.062
0.182
0.158
0.125
0.07
0.103
0.058
0.049
0.048
0.043
0.407
0.122
0.1
0.043
0.073
0.075
0.085
0.054
0.229
0.138
0.173
0.06
0.159
0.044
0.04
0.06
0.07
0.125
0.078
0.063
0.111
0.091

p.T92S
p.R222C
p-R290C
p.ES78K
p.KISIE
p.N598S
p.K291R
p-M222T
p-H32R
p.L14P
p.P797L
p.A67S
p.L2418V
p.G836S
p.V1362M
p.N455S
p.L233V
p.Q1066H
p.E848Q
p.E23A
p.Q884R
p.G289R
p.S294L
p.D490E
p.-S4IN
p.I87V
p.L811F
p.V797L
p.K74E
p.P5S7L
p.S307P
p.-H536R
p.P944L
¢.2756+4A>C
p.S100G
p.R2283W
p.R46W
cA455-4T>A
¢.2512-4G>C
p.H475R
p.HI6IR
p.G218R
p.A18V
p.S30T
p.T1486M
p.K457Q
p.G446D
p.E421K
p.R222K
p.G1438A
p.-T21
p.S241C
p.R19479H
p.G290D
p.L229V
p.N109S
p.Y274H
p.L844M
p.V1900G
p.N764K
p.R763W
p.A798P
p.-W622R
p.-W449R
p-M383T
p.V1241
p.E854X
p.-P53S
p.R116C
p.K247R
p.S1382C
p.R183H
p.Q238P
p.L131V
p.N525D
p.-V1941
p.N202H
p.R198S
p.L645V
p.G350V
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9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9638
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634

BASPI 10409
BRF2 55290
BYSL 705
CPSF1 29894

DCTNS 84516
DDX3X 1654
DENNDIA 57706
DNMBP 23268
EGFL6 25975
ENAM 10117
ESCOI 114799
EXOC2 55770
FAM1734 65990
FAM184B 27146
FZDI 8321
GATA4 2626
GBF] 8729
GEM 2669
GPC6 10082
HPSE2 60495
ITGAS 8516
KIAA0513 9764
KIR2DLI 3802
KLHL38 340359
KRTAP4-11 653240
LINGO2 158038
MAGEBI6 139604
MUCI7 140453
MUC4 4585
MYHAS 100128560
MYO6 4646
NKX6-1 4825
NOTCH3 4854
OR5IGI 79324
ORS52ES 390079
OR6NI 128372
ORC4 5000
PCK2 5106
PHCI 1911
PKDILI 168507
PLDI 5337
PUS7 54517
RYR3 6263
SLCIAS 6510
SLC2644 5172
SLC2745 10998
SLC2841 9154
SSH2 85464
TRIMS6 81844
TRPM6 140803
WDR91 29062
ZNF33B 7582
ZNF649-ASI 101928571
ZSCANI6-ASI 100129195
CATSPER] 117144
CERCAM 51148
CFAP46 54777
CSMD2 114784
CYP2J2 1573
DNAHI7 8632
DOLPPI 57171
DSCAM 1826
FGFRI 2260
FSHR 2492
GABRR?2 2570
GNAQ 2776
GNAQ 2776
GRM6 2916
IPOS 3843
ITPR2 3709
KDM24 22992
KRTAP4-7 100132476
LAMB2 3913
LILRAI 11024
LMBRDI 55788
LRRC49 54839
MAGEDI 9500
MUC2I 394263
MUC2I 394263
MUC34 4584

B XD O X5 0 oo n

—_
o @

=TI~ BN

—_—
N

19

10
19

=S © - o

-

O O O N o

17275764
37702708
41899280
145624380
23672555
41205613
126144544
101645511
13618120
71510366
19154143
629884
771835
17710691
90895963
11565846
104136145
95262720
94482467
100219374
15590522
85112529
55286665
124665039
39274291
27949105
35820696
100681211
195505664
10346774
76566846
85414591
15289953
4944647
5877979
158735595
148716428
24572931
9085218
47867021
171395488
105108822
33954413
47278793
107335127
59022291
85467279
27998966
100730966
77377716
134870946
43089179
52394377
28097571
65789246
131198152
134672644
34204872
60381701
76422617
131849037
41719761
38287254
49381414
89967528
80537112
80537095
178419057
98662459
26839433
67013588
39240819
49167738
55106288
70506702
71300939
51638851
30955179
30954485
100550974

Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Nonsense
Missense
Missense
Nonsense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonstop
Missense
Missense
Missense
Nonsense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Nonsense
Missense
Splice_Site
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
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0.277
0.151
0.152
0.219
0.254
0.719
0.21
0.185
0.1
0.068
0.068
0.086
0.046
0.225
0.271
0.205
0.203
0.203
0.138
0.043
0.176
0.189
0.159
0.143
0.333
0.068
0.1
0.077
0.062
0.181
0.154
0.198
0.158
0.4
0.07
0.08
0.286
0.092
0.167
0.199
0.375
0.1
0.25
0.217
0.077
0.093
0.206
0.246
0.212
0.27
0.22
0.176
0.196
0.292
0.123
0.153
0.135
0.108
0.154
0.132
0.221
0.115
0.107
0.28
0.14
0.088
0.065
0.191
0.2
0.086
0.273
0.143
0.155
0.045
0.127
0.294
0.194
0.096
0.056
0.119

p.E147K
p.P187L
p.G284E
p.-H506Y
p.A10IT
p.A483T
p.D733N
p.A1244D
p.R103W
p.S1075C
p.T221M
p.P125A
p.A101D
p.V240M
p.AS90T
p-A9T
p.R1334X
p.R237X
p.T127N
p.YS79F
p-R938X
c.824-2A>G
p.L140Q
p-R43L
p-M93V
p.N5228
p.C128Y
p.V2172L
p.P4263S
p.R1913Q
p.A419V
p.N319D
p.R1201C
p.K308T
p.X318Y
p.R293H
p-N78S
p-R561W
p-Q389X
p.P2261A
c.1868-4A>C
p.G496V
p.TI561M
p.AS34T
p.J468T
p.R232Q
p.V341F
p.L266V
p.DI25N
p.-HI29IN
p.D734G
p.H407N
p.R338X
p.C297Y
p.N512D
p.S586R
p.R17691
p.S706N
p.L94F
p.P4279L
p.V2141
p.R349H
p.V135I
p.A48D
p.A420V
p.T96S
p.Y101X
p.A178S
p-S697X
p.A377S
c.1965+1G>A
p.L121V
p.R384H
p.I77L
c.69+3A>G
p.K454T
p-R306C
p.E409D
p.S178N
p.T519P

34



9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
9634
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9626
9626
9626
9626
9626
9626
9626
9626
9626
9626
9626
9626
9626
9626
9626
9626
9626
9626
9626
9626
9626
9626
9626
9626
9626
9626
9626
9626
9626
9626
9626
9626
9624
9624
9624
9624
9624
9624
9624
9624
9624
9624
9624
9624
9624
9624
9624
9624
9624
9624
9624
9624
9624
9624
9624
9624
9624
9624
9624

MUCSB
MUC7
NBPF8
NRXNI

OGDHL
PAK?2
POTEG
PRB2
RETSAT
RETSAT
RYR?2
SERPINB7
SLC2042
SPTBNS

ST6GALNACI

TAFIA
TBCID26
TRIB3
WDFY4
ZNRF3
ZPLDI]
ARIDIB
BRD9
CACNAIE
cem?
CCSERI
DOCKS
FGD2
GNAQ
GPRII2
LRRC46
MUC2I
NKAPL
NOTUM
OR6C75
PCDHI5
PCDHGA?
PCDHGA3
PCDHGA7
PCMTDI
PGR
RNF2
SCCPDH
SEC31B
SLC645
SPDYE6
SPHKAP
TENM2
TMEMI14B
UBRS
USPs
UsPs
ZNF227
A2M
ABCCS
ADAMTSLI
ANKRD22
ARHGAP25
ASHIL
ASPM
BTC
CCDCY90B
CDHI9
CETNI
CHITI
DCT
DEFBI
DISPI
FBX010
IGFLI
KIF20B
KPNA7
KRTAP9-8
LDHB
MAPK]I
MCM6
MERTK
MYLK
MYOI0
NCAM?

727897
4589
728841
9378
55753
5062
404785
653247
54884
54884
6262
8710
6575
51332
55808
9015
353149
57761
57705
84133
131368
57492
65980
777
83605
401145
81704
221472
2776
139378
90506
394263
222698
147111
390323
65217
56113
56112
56108
115294
5241
6045
51097
25956
9152
729597
80309
57451
81853
51366
9101
9101
7770
2
6833
92949
118932
9938
55870
259266
685
60492
28513
1068
1118
1638
1672
84976
26267
374918
9585
402569
83901
3945
5594
4175
10461
4638
4651
4685
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1262189
71347185
148025797
50149175
50960187
196509577
19553642
11546749
85570857
85570849
237819173
61471710
42275345
42144487
74622824
222761824
15641610
368883
50109851
29445329
102196348
157256690
878525
181731752
45113105
91229489
368103
36979483
80537112
135426656
45914313
30955179
28228281
79915727
55759444
55582472
140718786
140730393
140866334
52733128
100998489
185069041
246887755
102269096
20625882
101988983
228882809
167303069
10756728
103297838
50784950
50784955
44739059
9244021
17418477
18776926
90591731
69049941
155448155
197111871
75695364
82984731
64211304
580556
203186950
95121106
6728315
223165455
37537688
46733771
91497912
98790650
39394482
21791326
22127164
136609088
112754933
123471350
16670671
22746187

Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Frame Shift Del
Nonsense
Missense
Missense
Nonsense
Nonsense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
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0.105
0.106
0.133
0.185
0.075
0.1
0.188
0.103
0.095
0.068
0.097
0.107
0.122
0.109
0.046
0.112
0.118
0.128
0.159
0.165
0.152
0.138
0.091
0.046
0.075
0.067
0.052
0.542
0.068
0.056
0.069
0.185
0.048
0.143
0.05
0.037
0.134
0.099
0.041
0.13
0.15
0.103
0.087
0.079
0.109
0.261
0.066
0.056
0.098
0.082
0.125
0.118
0.113
0.057
0.079
0.071
0.5
0.059
0.198
0.131
0.129
0.25
0.182
0.059
0.4
0.137
0.116
0.102
0.083
0.114
0.091
0.182
0.286
0.129
0.172
0.149
0.158
0.136
0.06
0.105

p.T1360M
p.S242P
p.K352M
p.QI517H
p.R196C
p-S20R
p.S76G
p-K88R
p.A533V
p.G536R
p.A2673E
p.E328D
p-M645I1
p.Q3493X
p.R275L
p-M28V
p.Y99C
p.E104K
p.C2510F
p-M287T
p-M394I1
p.E673K
p-M406L
p.V1550M
p.K284E
p.F18L
p-M589L
p.VI127G
p.T96S
p.A264V
p.V2651
p.E409D
p.R378X
p.G217V
p.QI84E
p.S1679P
p.S83T
p.P189L
p.Q532K
p.N286T
p.A274V
p.A286T
p.-VIIL
p.A126P
p.K197N
p.P297L
p.P921T
p.V194G
p.R108C
p.S1796L
p-R763W
p.N764K
p.D159G
p.A749S
p.A1370S
p.P900OL
p.-V25G
p-M557T
p-M15021
p.C504S
p-G22fs
p.E185X
p.P373Q
p-AS0T
p.-W358X
p-WI163X
p.S32Y
c.889+3G>C
p.S280P
p.R107H
p.K1065R
p.T210P
p.160T
p.S225T
p.E322K
p.L601V
p.A495V
p-H67Q
p.E1949D
p.L350P
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9624
9624
9624
9624
9624
9624
9624
9624
9624
9624
9624
9624
9623
9623
9623
9623
9623
9623
9623
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9623
9623
9623
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9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
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9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9623
9622
9622
9622
9622
9622

NPY2R
NWDI
OR5P2
PCDHBI13
PCNA
PIP5SKL1
PNKP
RNUG6-71P
RREBI
SLFNI2L
TLN2
ZNF233
ARLIS
ASXLI
BAZ24
CASC3
CCDC60
CEMIP
CLDN10
COL6A6
CRI
CRB2
FAM1984
FBX040
FERIL6
FHDCI
FLNC
GALNTI16
GRIA2
GSDMC
HDACY
I1SG15
ITGAS
KALRN
KALRN
KIF2B
KLHL38
LHX5
LINGOI
L0C10192905.
LYSMD4
MACROD?2
MPO
MYTI
NBEAL2
NFKBIA
NID2
NOTCH4
NPAPI
NWD2
ORI0GS8
oT0G
PDXDCI
PLEKHSI
POTEE
POU4F2
PTPRG
PUM2
SLCIAI
SLIT2
SPATAIS
STAG3
SYNEI
TBX15
THBS1
TRAMILI
TRPM7
UNC5C
VCAN
WSCD2
ZC3HAV1
ZFP36L2
ZMAT4
ZNF142
ZNF845
ALMS1
ALPP
ANPEP
BMP4
BPI

4887
284434
120065
56123
5111
138429
11284
100873774
6239
100506736
83660
353355
54622
171023
11176
22794
160777
57214
9071
131873
1378
286204
729085
51725
654463
85462
2318
57452
2891
56169
9734
9636
8516
8997
8997
84643
340359
64211
84894
101929057
145748
140733
4353
4661
23218
4792
22795
4855
23742
57495
219869
340990
23042
79949
445582
5458
5793
23369
6505
9353
132671
10734
23345
6913
7057
133022
54822
8633
1462
9671
56829
678
79698
7701
91664
7840
250
290
652
671
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11
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156135107
16870139
7817732
140594182
5095961
130692077
50370325
56484342
7247248
33807186
62985112
44778405
53409226
31021635
57009232
38324174
119942914
81224312
96205009
130281936
207796417
126133082
43073996
121340536
125047601
153896230
128482693
69792727
158256830
130789697
18688277
949608
15649687
124132413
123987945
51901271
124659205
113901201
77907582
90383952
100269680
16025281
56349062
62863653
47037954
35872949
52507563
32170336
24921090
37435537
123900676
17618539
15122780
115534596
132021547
147560497
62204600
20511382
4576117
20544188
52943071
99796123
152763329
119427953
39874652
118005706
50853939
96137274
82817997
108618630
138793981
43451739
40554867
219509618
53854344
73649987
233245026
90349543
54418679
36937420

Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Frame Shift Ins
Missense
Nonsense
Missense
Missense
In_Frame Del
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
In_Frame Del
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice_Site
Missense
Missense
Frame Shift Del
In_Frame Del
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
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0.092
0.09
0.088
0.067
0.12
0.078
0.077
0.16
0.054
0.097
0.071
0.065
0.449
0.27
0.311
0.333
0.338
0.333
0.244
0.378
0.323
0.344
0.279
0.063
0.362
0.276
0214
0.316
0.333
0.321
0.211
0.065
0.25
0.384
0.35
0.356
0.345
0.235
0.531
0.286
0.057
0.359
0.5
0.377
0.385
0.148
0.464
0.333
0.429
0.325
0.277
0.625
0.333
0.438
0.16
0.444
0.321
0.081
0.526
0.242
0.261
0.364
0.722
0.357
0.38
0.333
0.393
0.255
0.339
0.071
0.229
0.429
0.345
0.087
0.304
0.075
0.2
0.072
0.082
0.068

p.-A6S
p.R490C
p.F253Y
p.V1631
p.A252P
p.R40C
p.C46Y
p.A1497V
p.L1522P
p.-A15P
p.A396E
p.KS31T
p-ROOW
p-R5451s
p.-A101V
p.Q575X
p.R230H
p-R909C
p.1_6del
p.F30C
¢.7352+4A>C
p.R584C
p.R81C
p.-V87A
p.S790R
p.S596F
p.T7771
p.R184H
p.P378L
p-R46H
p.Q475K
p-S83N
p.V5851
p.R813C
p.P269L
p.R293C
p.1467T
p.A335T
p-R217W
p-M4373T
p.A181G
p.I198L
p.A662T
p.S938T
p.D782A
p-R95S
p.A611V
p.C1091Y
p.A26T
p.201_202del
p.V116G
p.T1223P
p.G417A
p.E264G
p.P840L
p-R69X
p.V744E
p.QI31K
p.S331Y
p.R739X
p.N295K
p.A424T
p.A1297T
p-R298Q
p.R109Q
p.R282W
p.N1845S
c.1733+1G>A
p.T1291K
p.T2661
p.L32fs
p.401_401del
p-M821
p.A541S
p.QI39R
pI217L
p.R263H
p.PO1L
p-R88W
pIl16V
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9622
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9622
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9622
9622
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9616
9616
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9616
9616
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9616
9616
9616
9616
9616
9616
9616
9616
9616
9616
9616

BZRAPI 9256
CDCI4B 8555
COLIA2 1278

CSEIL 1434
DYSF 8291
FAMI29C 199786
FAMI31B 9715
FAM1734 65990
GNAQ 2776
GNAQ 2776
JAKI 3716
KHK 3795
LOXL3 84695
LRPSL 91355
MRO 83876
MROH24 339766
NECAB2 54550
NLRP3 114548
ORI0OH]I 26539
PAOR6 79957
SDK?2 54549
SF3B2 10992
SH3RF2 153769
SLC549 200010
STAT3 6774
TMPRSS2 7113
TRPV4 59341
TUBGCP3 10426
UBR3 130507
YNNI 8876
ZNF479 90827
ADAMTSLI 92949
ADHIA 124
ALDOA 226
ANGPTLI 9068
ANKRDI11 29123
ASHIL 55870
BBS9 27241
CAMK2B 816
CDKN24 1029
CISH 1154
CMYAS 202333
FAMI664 401565
GPRC6A 222545
GRIN24 2903
HIPIR 9026
IRAK3 11213
KALRN 8997
KIAA0226L 80183
KMT2D 8085
KSR2 283455
LITDI 54596
LAMAS 3911
LRRC]I 55227
NBPF20 100288142
NOS3 4846
PBXI 5087
PCDHGA3 56112
PCDHGB2 56103

PCOLCE-ASI 100129845
PDLIMS 10611
PDS5B 23047
PRDM9 56979
PTPNI14 5784

RNU6-81P 100873780
RPILI 94137
SH3RF3 344558
SLCI3AI 6561
SLC2648 116369
SLC445 57835
SORBS?2 8470
SUNS 140732
TBCIDIOA 83874
TLR3 7098
TUBA3D 113457
UBR2 23304
UNC79 57578
WDR64 128025
XPOI 7514
ZBTB7B 51043
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56383744
99296809
94055756
47695100
71827924
17654181
143053723
771835
80537112
80537223
65325872
27317406
74760769
25750656
48346048
234725502
84035446
247587317
15918177
156215945
71348705
65825521
145442133
48695030
40475060
42852497
110224646
113176740
170734017
133035098
57193730
18680437
100200616
30078612
178820338
89351199
155307524
33644833
44272450
21994286
50645426
79034412
140139794
117130704
9858147
123345987
66641705
124437917
46946157
49435696
118298234
62673208
60887592
53787583
145075705
150698654
164768975
140751765
140746223
100187845
95532347
33225940
23518031
214560201
132237927
10464785
110015203
122774474
35945009
74489356
186560075
31583459
30688780
187004302
132240243
42643830
94120180
241815799
61724012
154987461

Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
In_Frame Del
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Nonsense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Splice Site
Missense
Missense
Missense
Nonsense
Missense
Missense
Frame Shift Del
Missense
Splice_Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Nonsense
Missense
Missense
Splice_Site
Missense
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0.077
0.15
0.065
0.2
0.097
0.094
0.047
0.073
0.086
0.049
0.079
0.067
0.128
0.217
0.064
0.068
0.086
0.048
0.135
0.14
0.051
0.4
0.04
0.2
0.188
0.061
0.091
0.065
0.143
0.071
0.333
0.435
0.265
0.235
0.22
0.188
0.156
0.263
0.14
0.329
0.188
0.191
0.467
0.111
0.25
0.7
0.171
0.278
0.071
0.238
0.145
0.073
0.11
0.16
0.083
0.071
0.127
0.206
0.277
0.144
0.276
0.143
0.324
0.276
0.156
0.2
0.213
0.105
0.139
0.312
0.129
0.244
0.222
0.259
0.086
0.25
0.2
0.18
0.103
0.292

p.HI1728R
p.D215Y
p.D1007N
p.N475H
p.Q1297H
p.T493M
p.A307T
p.A101D
p.T96S
p-M59L
p.A417V
p.T91P
p.E742D
p.R188W
p-A15V
p.-WI98IR
p.L353V
p.G191D
p.A224D
p.V47L
p.11889V
c.778-4G>T
p.V6871
p.VI60F
p.616_617del
p.V160M
¢.2029-4G>A
p.D547Y
p-N286K
p-T261
p-H86R
p.Y422H
p.N357S
p-K13X
p.1468L
p.S584C
p.L2941W
p.E887X
p.V3831
p.C15X
p.R147H
p.P3275L
p.A163T
p.P91S
p.N1085T
p.A1029P
p-M5151
p.G2854D
p.GI152R
c.6183+4A>G
p.S32R
p.A303V
c.9228-4A>G
p.S523A
p.R53H
p.A484V
p.R184X
p.A602T
p.A776P
p-G63fs
p.T335P
c.109-1G>A
p.H115D
p.T351M
p.R221S
p.D2275H
p-R368Q
p.L308V
p.L382P
p.R240H
p.A446T
p.A167V
p.R371C
p.R488X
p.D392V
p.Q1430X
p.L1921Q
p.KSE
c.888+2T>C
p.Al143S
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9616
9616
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751

ZKSCAN?2
ZNF3544
ADRBK2

ALG6
AMDHD?
ANKRD30B
ANKRD3S5
ASAP3
ASPSCRI
ASTNI
ATP7B
ATP7B
ATXNI
B4GALTI
BCYRNI
BRCAI
C2orf54
CSorf42
CACNAIH
CDKL?2
CELSR3
CEP164
CEPI170B
CNTLN
COL445
CSNKI1A1
CUBN
CYBSR2
DCTNS
DDBI
DENNDG6B
DHXIS
DNAHI7
DNAHS
DOCK3
DSC3
EIF441
ERCC6L2
ERICH6
ERMPI
FAMI544
FAM47B
FBX016
FLII
FZDI0
GCFC2
GPR39
GRK6
GUCYIB3
GYS2
HISTIHAF
HLA-DOB2
HOOK]I
1GDCC4
INTS7
KIAA039]
KIAAI109
KIFI3B
KIF7
LAMA?
LENG]I
LTNI
MAGIX
MAPIA
MAST4
MCTPI
MIR54847
MROH24
MYOIG
NCOA4
NUSI
ORSUS
P4HA2
PASDI
PATEI
PCDHI0
PIBFI
PIBFI
PITRMI
PKHDILI

342357
6940
157
29929
51005
374860
148741
55616
79058
460
540
540
6310
2683
618
672
79919
65250
8912
8999
1951
22897
283638
54875
1287
1452
8029
51700
84516
1642
414918
1665
8632
1767
1795
1825
1973
375748
131831
79956
158297
170062
157574
2314
11211
6936
2863
2870
2983
2998
8361
3120
51361
57722
25896
9692
84162
23303
374654
3908
79165
26046
79917
4130
375449
79772

102466162

339766
64005
8031
116150
504189
8974
139135
160065
57575
10464
10464
10531
93035
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25266632
178140480
26068297
63881564
2578503
14748488
145558841
23782472
79935602
176926934
52524488
52548140
16327398
33166805
70444065
41243950
241831296
37238998
1256117
76539579
48699499
117252460
105355905
17340838
107845184
148891427
16957083
7689765
23669925
61084007
50751508
24557977
76454743
13931340
51417592
28598703
7480933
98703807
150421324
5830763
18928895
34961516
28321131
18154618
130647715
75893054
133402778
176863227
156725760
21713332
26240948
32725563
60325897
65686839
212118137
35739664
123095771
28929734
90191868
129511346
54659646
30342977
49021637
43816082
66055633
94206594
64588745
234688067
45006306
51586609
118014285
56143158
131554262
150842486
125617688
134072874
73396015
73396017
3193557
110450623

Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Nonsense
Missense
Missense
In_Frame Del
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Splice_Site
Missense
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0.211
0.147
0.143
0.133
0.122
0.079
0.104
0.118
0.125
0.061
0.066
0.048
0.046
0.062
0.053
0.137
0.04
0.222
0.167
0.091
0.184
0.25
0.07
0.156
0.15
0.286
0.083
0.152
0.056
0.114
0.103
0.064
0.105
0.097
0.183
0.115
0.059
0.167
0.061
0.105
0.165
0.128
0.061
0.057
0.064
0.125
0.093
0.043
0.13
0.108
0.178
0.143
0.125
0.058
0.048
0.064
0.125
0.081
0.07
0.067
0.086
0.071
0.1
0.13
0.064
0.137
0.333
0.154
0.224
0.1
0.182
0.088
0.086
0.041
0.068
0.156
0.105
0.105
0.143
0.154

p.E161K
p.E133D
p.VI8OF
p.S3081
p-R305W
p.R24W
p.R154C
p.G84S
p.T27K
p.DS89E
p.K721R
p.S295A
p.V382L
p.HI21Q
p.V170F
p.Q1200X
p.A21P
p.C300F
p.V873M
p.R75X
p-N190I
p.P485T
p.1195_1199del
p.D553A
p.P704H
p.D230G
p.D2433E
p.T139M
p.P72Q
p.E420Q
p.Q459H
p.R253L
p.S3294T
p.G24E
p.P1846H
p.I336V
p.I272T
p.A619D
p.TI2IK
p.A202S
p.P194T
p-R190W
p.Q114K
p-H519Q
p.E76D
¢.2228+1G>T
p.A321T
p.V404D
p.H499D
p-R386P
p-Y99D
p.H248Q
p.L4771
p.D542Y
p.Q864K
p.R494S
p-R86L
p.VIS41F
p.T354K
c.1468-4G>T
p.R203L
p.V404F
p.R206L
p.T804M
p.Q154K
p.D742H
p.P4392T
p.D21E
p.F638L
c.1888-1G>T
p.K166E
p-H20R
p.Q20X
p-S668N
p.E73V
p.AS27T
p.S234F
p.E235K

p.S12331
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8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8751
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221

PNKD
PRPF6
PRSS37
PTPNI3
PTPN4
PYGL
RAII4
RBCKI1
RNFI50
RPE
RRPY
RYR?2
SEMASB
SERGEF
SGK494
SIGLECY
SMC4
SORCS3
SPACAI
SPNS3
STAB2
STPG2
SYNEI
TACOI
TARS
TC2N
TNK1
TTCI3
TTC24
UBD
UPF2
USH24
UTRN
WIPF3
ZBBX
ZC3H3
ZDHHCS
ALPPL2
AP3SI
ARHGAP22
BASPI
BBS9
BRDS
CIOB
cA43
CAMSAP3
CEP164
CNTROB
CTNNA2
CYP2F]
DDX4
DMXL2
DNAAF]
DNAHS
ENTHD?
FAM2054
FBX016
FKRP
FLG
GALNS
GPAT?
GPRYS
HECTD4
HRNR
HRNR
IL7R
LOC401052
MBDI
MPLKIP
MUCI7
MUC6
MYADM
NBPF8
OR4A41S5
OR4N2
OR52E6
OR7D4
POTEF
PRKCG
ORICH?

25953
24148
136242
5783
5775
5836
26064
10616
57484
6120
9136
6262
54437
26297
124923
27180
10051
22986
81833
201305
55576
285555
23345
51204
6897
123036
8711
79573
164118
10537
26019
7399
7402
644150
79740
23144
29801
251
1176
58504
10409
27241
10902
713
761
57662
22897
116840
1496
1572
54514
23312
123872
1767
146705
259308
157574
79147
2312
2588
150763
84059
283450
388697
388697
3575
401052
4152
136647
140453
4588
91663
728841
81328
390429
390078
125958
728378
5582
84074
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19
17

219143777
62616356
141536287
87705670
120723130
51382134
34823332
389407
142053846
210880950
51969661
237995876
122629803
18026044
26940645
51630482
160143863
106976871
88769192
4349351
104149092
99049712
152453297
61684795
33462241
92278674
7287440
231114501
156553200
29527451
12071002
216262424
145069554
29915545
166958708
144547955
20128826
233273244
115249078
49667878
17275887
33407475
137503739
22986040
86358504
7677450
117253636
7838452
80530511
41633809
55088574
51772183
84205892
13727663
79202760
34725438
28314360
47259734
152284798
88889073
96688929
90049445
112688167
152190938
152187510
35871314
10049098
47806297
40172713
100683771
1017325
54377469
147597264
55135435
20296064
5863060
9324835
130832256
54403979
74287594

Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Splice_Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Frame Shift Del
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Frame Shift Ins
Missense
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0.067
0.094
0.077
0.133
0.111
0.045
0.073
0.081
0.082
0.1
0.053
0.222
0.111
0.111
0.088
0.071
0.133
0.143
0.125
0.2
0.111
0.154
0.062
0.111
0.143
0.111
0.19
0.133
0.043
0.133
0.087
0.136
0.043
0.081
0.087
0.06
0.064
0.153
1
0.421
0.282
0.379
0.417
0.283
0.232
0.366
0.371
0.342
0.276
0.308
0.068
0.583
0.392
0.582
0.346
0.5
0.333
0.231
0.125
0.359
0.079
0.361
0.435
0.273
0.07
0.333
0.308
0.208
0.085
0.065
0.067
0.356
1
0.053
0.243
0.041
0.068
0.067
0.287
0.047

p.VI36F
p.DI13Y
p.E205X
p.T2031IN
p.V823F
p.N441K
p.R465Q
p-R9X
p.-W39C
p.E54G
p.H261Q
p.Q4945K
p.HITI5N
p.G131S
p.G46V
p.A315E
p.R802L
p.-H909N
p.D166Y
p.-W137C
p.L2243M
p-S851
p-S86851
p.E222X
p.H623D
p.H95N
p.D245G
p.-V26F
p.D370E
c.27+1G>T
p-N296S
p.K1606E
p.D2704E
p.Q64K
¢.2277-1G>A
p.V747L
p.S327R
p.L273M
p.P158L
p.R170C
p.A188T
c.1789+1G>A
p.S297F
p.C31R
p.P214L
p.V718L
p.T568P
p.T195P
p.S145L
p.R433H
p.P470S
p-M2240V
p.ESI9K
p-R3996C
p.E516Q
p.L600S
p.P144T
p.E343Q
p.S855Y
p.H430Y
p.R692C
p.D3726Y
p.VI110G
p.R1056H
p.G2199S
p.T179M
p.H96P
p.F21fs
1».Q162_Q163delinsLX
p.S3025N
p.Y1826D
p.T229S
p.L120V
p.P26S
p.F153L
p.E23G
p.G227R
p-V930A
p.-G517fs
p.-HO06Y
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8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8221
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219

RHOF
SCNS5A
SEMASA
SGTB
SIGLECS
SLC3044
TMEM47
TRIMS56
TYW1
UGT241
ZDHHC14
4-Mar
ABCA4
ABHDI174
ADORA3
AJAP1
ALPPL2
AMOTLI
ANGPTL4
BRPF3
C3orf52
C9orf9
CASQ2
CCDCI58
CCDC40
CDHI16
CDH3
CDHR5
CDKN24
CELA2B
CELSR3
CEP164
CHD7
CLPTMIL
COL21A1
cux2
CYP2413
CYP4A11
DAB2IP
DNAHI
DNMTI
EME?2
EPHA7
ERBB2
EVX1
FAMI1354
FAMI1354
FBX0O41
FHDCI
FXYD6
Gce2
GPAT2
GPAT2
GRM3
GSTM1
GYS2
H6PD
HCAR3
HDAC4
KLCI
KMT2D
KMT2D
KRTAP10-6
KRTAP4-7
LOC401052
LPIN3
MGA
MPVI7L
MUC17
MUC17
MUC4
MUCS5B
MYH7B
MYH9
NBPF12
NEDD4
NOTCH?2
NUDTI0
OBSCN
OR4M2

54509
6331
9037

54557

27181
7782

83604

81844

55253
10941

79683

57574

24
81926
140
55966
251
154810

51129

27154

79669
11092

845
339965

55036
1014
1001

53841
1029

51032
1951

22897

55636

81037

81578

23316
1553
1579

153090

25981

1786
197342
2045
2064
2128
57579
57579
150726

85462

53826
9648

150763
150763
2913
2944
2998
9563
8843
9759
3831
8085
8085
386674
100132476
401052
64900
23269
255027
140453
140453
4585
727897

57644
4627

149013
4734
4853

170685
84033

390538
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122217559
38674610
9224845
64981284
51957531
45814162
34675139
100731821
66563540
70465059
158093930
217234619
94528713
1879987
112045880
4772717
233273207
94592756
8429272
36178239
111821702
135762805
116310967
77305725
78032413
66949992
68725767
624658
21971120
15808872
48697921
117253636
61765616
1325888
55925584
111744758
41595958
47395874
124543775
52414111
10291181
1826148
93956703
37876044
27285725
71187020
71248050
73496751
153896380
117711896
109066089
96688961
96688929
86415913
110233138
21733432
9322153
123201205
240111555
104129155
49433256
49420655
46011891
39240580
10049098
39978786
42021428
15501888
100681460
100684419
195513338
1268036
33588866
36702602
146400170
56141063
120480552
51076083
228487637
22369506

Missense
Missense
Missense
Missense
Missense
Missense
Missense
In_Frame Del
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
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0.044
0.207
0.278
0.279
0.355
0.352
0.073
0.208
0.064
0.305
0.489
0.175
0.167
0.058
0.098
0.032
0.028
0.173
0.134
0.03
0.143
0.267
0.044
0.152
0.142
0.126
0.103
0.117
0.137
0.048
0.102
0.417
0.071
0.171
0.119
0.057
0.148
0.093
0.094
0.147
0.071
0.142
0.214
0.056
0.062
0.25
0.091
0.033
0.026
0.078
0.188
0.057
0.051
0.118
0.088
0.161
0.027
0.056
0.029
0.035
0.11
0.105
0.07
0.145
0.5
0.138
0.172
0.286
0.051
0.038
0.25
0.3
0.093
0.132
0.286
0.1
0.182
0.2
0.143
0.051

p.Al61T
p-K63N
p.R196L
p.S130R
p.A396V
p.G131S
p.S3L
p.410_418del
p.-V466A
p.R301X
p-M400V
p.P122L
p.R572Q
p.-S205A
p.-V331
p.G263R
c.784-4G>A
p-R671W
p.A23T
p.E705K
p-D96N
p.-V65G
p.T66A
p.A128S
p.T427M
p.R134W
p.C647F
p.V54l
p-R80X
p.DI14N
p.R716H
p.T568P
p.R2111Q
p.R3751
p.F788L
p.R298W
p.Al117V
p.J491M
p.D1088V
p.S2523Y
p.H97R
p.R350H
p.V845F
p.V620L
p.G302V
p.H176P
p.R1196X
p.S3L
p.R646Q
p-R59H
p.D3H
p.S681L
p-R692C
p.A269T
p.K173N
p-Q49H
p.R261C
p-A27V
p.E105K
p.E230K
p.Q2731X
p.C5032R
p.V1591
p-R41H
p.-H96P
p.S284C
p.R1242X
p.-WI47R
p.T2255A
p.I3241T
p.A1705T
p.P3309L
p.E1836X
p.L632Q
p.G216S
p.P457T
p.C1089R
p.P89R
p.A4510D
p.K311E
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8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8219
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210

OR4N2
OR4N4
OR4N5
OR403

ORSHI4
PABPCI
PABPCI
PABPCI
PABPCI
PARD3B
PCMTI
PCSK6
PEG3
PER3
PKHDILI
PPPIRI6A
PPPIR37
RBM20
REG3G
RIMBP2
RNF126
SECI4L5
SEC234
SF3B3
SGPPI
SH3PXD24
SIGLECI2
SLC30410
SMC4
SNDI
SORCS!1
SPAMI
SPDYE6
STK25
STK39
STXBP6
TBCID26
TMC7
TMEMI14B
TMEMI514
TUBB4B
UBL4B
ULBP2
UPF]
VASP
VSX1
XIRP2
ZFHX4
ZNF222
ZNF273
ZNF423
ZNF598
ZNF681
ZNF780B
ZNF93
ADAMTSS
ADNP2
AKAP6
ALDHILI
AUPI
BBOXI-ASI
CACNAIC
CARD6
CEPI120
CES2
CHSY3
CNTROB
CNTROB
CSMD1
DDX25
DENND2A
DHX9
ELL3
FAM1984
FANCA
FBX028
FEZF2
FMO3
FSIP2
GALNT6

390429
283694
390437
441669
403273
26986
26986
26986
26986
117583
5110
5046
5178
8863
93035
84988
284352
282996
130120
23504
55658
9717
10484
23450
81537
9644
89858
55532
10051
27044
114815
6677
729597
10494
27347
29091
353149
79905
81853
256472
10383
164153
80328
5976
7408
30813
129446
79776
7673
10793
23090
90850
148213
163131
81931
11095
22850
9472
10840
550
103695435
775
84674
153241
8824
337876
116840
116840
64478
29118
27147
1660
80237
729085
2175
23219
55079
2328
401024
11226

AN DN 00 00 00 0 W
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11

15
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20295878
22383017
20612098
20216004
97868278
101724623
101724625
101724606
101717832
205969205
150114745
101970191
57325494
7845542
110476775
145726525
45649680
112572151
79254164
130935849
651633
5057362
39543728
70563087
64153157
105363548
52002827
220101599
160150844
127669034
108923879
123593649
101988870
242438696
168986103
25288326
15641610
19070833
10756728
66061904
140137185
110655326
150263287
18966795
46025691
25059442
168106146
77617275
44536834
64388350
49670092
2051014
23926688
40541357
20044524
130275472
77895175
33293295
125873433
74756261
27141284
2675592
40852749
122685675
66973233
129241112
7838452
7838356
2910136
125788550
140301486
182812436
44069069
43074074
89839766
224301957
62357891
171086458
186672791
51773546

Missense
Missense
Missense
Missense
Missense
Frame Shift Ins
Frame Shift Del
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
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Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
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0.057
0.041
0.068
0.051
0.286
0.303
0.286
0.214
0.1
0.205
0.075
0.082
0.148
0.089
0.178
0.117
0.044
0.093
0.133
0.093
0.098
0.061
0.158
0.19
0.109
0.118
0.092
0.116
0.21
0.175
0.132
0.102
0.214
0.145
0.236
0.149
0.067
0.157
0.167
0.053
0.035
0.12
0.224
0.079
0.082
0.041
0.118
0.101
0.043
0.067
0.121
0.032
0.5
0.167
0.667
0.149
0.277
0.231
0.37
0.091
0.194
0.35
0.239
0.169
0.154
0.361
0.333
0.297
0.089
0.196
0.242
0.333
0.048
0.25
0.083
0.055
0.194
0.255
0.233
0.4

p.I91V
p.R182P
p.L68F
p.Q140K
p.F17L
p.E313fs
p-K312fs
p.T3191
p.QSS8E
p.L187P
p.V1781
¢.732+1G>C
p.P1439L
p-M57R
p.R2572X
p.R351W
p.E676K
p-R666W
p-A67D
p.G115D
p.E141K
p.P483S
p.E332K
p.R128G
p.C331Y
c.1345-2A>C
p.D318N
p-R6O2W
p.K1162N
p.H554Y
p.G136R
p.I9F
p-R335C
p.I1187M
p.L346X
p.R176C
p.Y99C
p.S708Y
p.R108C
p.R63C
p.S172L
p.S57F
p-R27G
p.Q536X
p.SI191L
p.R217H
p.Y2748X
p.V318I
p.T336S
p.C215F
p-R991C
p.E398K
p.IS55T
p.G470E
p.K254E
p.S8841
p.P627S
p.E2092D
p.D228E
p.T113S
p.K243R
p.Y505H
p.P439S
p.R897X
p.A196D
p.R197H
p.T195P
p.E163K
p-N25031I
p.V356M
p.S238P
p.V40G
p.Q11E
p.S107T
p.P643A
p.Q42H
p.L218P
p.R492Q
p.V6342G
p.R7P
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8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8210
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208

GOLGBI1 2804
GPR62 118442
GUCYIA2 2977
HTR3D 200909
HTRA3 94031
IGSF9B 22997
ISM1 140862
ITGAX 3687
ITPR3 3710
KIAA41217 56243
KRT6A4 3853
LOC401052 401052
MDN1 23195
MEGF6 1953
MGAT4C 25834
MLHI 4292
MXRAS 25878
NBPF3 84224
NFASC 23114
'T5CIB-RDHI 100526794
OR5T3 390154
PABPCI 26986
PCDHGA2 56113
PCGF6 84108
PDPI 54704
PPFIA2 8499
RASLI11A 387496
ROBO2 6092
RPS6KA6 27330
RWDD2B 10069
SCRN2 90507
SEMA3D 223117
SEMA3E 9723
SEMA3G 56920
SERPINE2 5270
SI 6476
SIRPB1 10326
SLC7414 57709
SORCS1 114815
SPTANI 6709
STXBP5 134957
TCHH 7062
TINF2 26277
TMEM106C 79022
TMEM189 387521
TMEM260 54916
TRAMILI 133022
UNC80 285175
USP48 84196
USPS 9101
USPS 9101
WDFY3 23001
YESI 7525
ZNF311 282890
ZNF331 55422
ZNF521 25925
ADAM21 8747
ADARB2 105
ADRBK2 157
AEBP1 165
ARHGAP22 58504
ARHGAP42 143872
ARHGAP42 143872
ARIDIA 8289
ARPP21 10777
ATP2C2 9914
BBS4 585
BEND2 139105
BRD8 10902
BTBDI19 149478
Cl0orf126 283080
Cl6orf78 123970
CAMSAP3 57662
CCDC154 645811
CELSR3 1951
CERCAM 51148
CFTR 1080
CHD2 1106
CHRD 8646
CHSTI 8534
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20
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12
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121413186
51989672
106681150
183756702
8293220
133790369
13279843
31374535
33643602
24832383
52885485
10049098
90428947
3410641
86373774
37070421
3228144
21799922
204951007
18757622
56020112
101724606
140725208
105108528
94929311
81671174
27847182
77671485
83442896
30380178
45916270
84628854
83095913
52475330
224866369
164737524
1546911
170244554
108427559
131370483
147527111
152081482
24709911
48359115
48746208
57101635
118006089
210698825
22021633
50784955
50784950
85662943
743097
28963727
54081147
22806918
70924335
1405398
26100145
44147685
49791064
100830640
100665883
27087486
35748548
84449147
73023725
18220008
137503739
45275892
29137210
49433091
7675643
1486514
48698827
131196765
117232304
93499712
184104344
45672368

Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Nonsense
Frame Shift Ins
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Frame Shift Del
Missense
Missense
Frame Shift Del
Nonsense
Missense
Missense
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0.124
0.073
0.235
0.047
0.097
0.119
0.246
0.06
0.3
0.076
0.222
0.545
0.293
0.25
0.274
0.244
0.069
0.432
0.136
0.218
0.344
0.192
0.32
0.167
0.059
0.111
0.222
0.074
0.154
0.308
0.067
0.11
0.3
0.215
0.219
0.3
0.088
0.327
0.29
0.378
0.136
0.083
0.323
0.067
0.382
0.07
0.272
0.283
0.051
0.098
0.079
0.088
0.227
0.273
0.235
0.214
0.1
0.2
0.136
0.119
0.219
0.278
0.263
0.216
0.169
0.191
0.154
0.229
0.556
0.217
0.141
0.198
0.3
0.223
0.234
0.243
0.157
0.143
0.588
0.212

p.E2057K
p-A2T
p.F421v
p.R435H
p.Q278X
p.S1084F
p.T378A
p.P517R
p.Q1084L
p.L1395P
p.E192D
p-H96P
¢.5968-3T>C
p.C1393R
p.L2441
p.E278G
p.E2700D
p.E262K
p.N777D
p.A446V
p.Al146V
p.T3191
p.DS36E
p-R168G

p.I1078F
p.Q94X
p.A628V
p.FAL
p.A210E
p.G220E
p.G746R
p.E114V
p.D255N
p-Y83X
p.D1097N
p.A363P
p.L58I1
p.D731Y
p.K1473N
p.V52G
p.R1404H
p.N259D
p.R80OC
p.R118Q
p.-W381C
p.K154M
p.E954K
p.R937X
p.N764K
p.R763W
p.12069L
p.G294V
p.L351H
p.G445R
p.V322F
p.P40L
p.R301Q
p.V4331
¢.940+2T>C
p-Q56H
p.F397v
p.E100X
p.P687fs
p.S257T
p.-V1921I
p.C264F
p-N320K
p.S297F
p.C32R
p-N30T
p.K234Q
p.D347N
p.S473fs
p.S414L
p.Y470H
p-E695fs
p.-W611X
p.-V666G
p.G36R
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8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208
8208

CHSY3
CLEC144
CMYAS
COL2241
COL9AI
CORO6
CRBI
CYFIPI
DCAFSLI
DPEP3
DTNA
DZANKI
EHMTI
ENAM
FAMI89A42
FAMS3H
FDFTI
FERILG6-AS2
FUCA2
GHITM
GPAT?
GPIHBPI
GRIK4
HHATL
HMP19
HPSI
HSPG2
HSPG2
INGI
KCNKI10
KIF7
KIF7
KMT2D
LAMAI
LMNA
LRITI
LRRIQ3
MGAT4C
MUC2
MYO184
MYO7B
MYTI
NPHP4
ORIILI
PCDHI7
PDCDI1
PIEZO2
PKHDILI
PLG
POLR3B
POPI
POTEG
POU3F3
PPEF2
PRKRA
PRRC24
RADIL
RAPGEF1
RINL
RNUG6-81P
SAFB2
SEMA3B
SERPINB3
SPTAI
ST6GAL2
STAT3
SVEPI
TAAR2
TBCID26
TECTA
TORIAIP2
TTN
UCN3
UGT241
YAPI
ZERI
ZERI
ZFP82
ZNF462
ZNF880

337876
161198
202333
169044
1297
84940
23418
23191
139425
64180
1837
55184
79813
10117
9413
286077
2222
157376
2519
27069
150763
338328
2900
57467
51617
3257
3339
3339
3621
54207
374654
374654
8085
284217
4000
26103
127255
25834
4583
399687
4648
4661
261734
391189
27253
22984
63895
93035
5340
55703
10940
404785
5455
5470
8575
7916
55698
2889
126432
100873780
9667
7869
6317
6708
84620
6774
79987
9287
353149
7007
163590
7273
114131
10941
10413
10444
10444
284406
58499
400713
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129241112
38724047
79031372
139609182
70942475
27946777
197404281
22956564
27998800
68012250
32374129
18446022
140611226
71509199
71986497
144808396
11695964
125072943
143828529
85904630
96688961
144295183
120690497
42741254
173491322
100193820
22199882
22191440
111372190
88729614
90190110
90176073
49435753
6977814
156105716
85993997
74507126
86383228
1093286
27448585
128338363
62839425
5964826
248004607
58207755
105184755
10752785
110476928
161139492
106820987
99170291
19553556
105473140
76794377
179309187
31605084
4917614
134505657
39367111
132237750
5587279
50312998
61323148
158585162
107460182
40481640
113170505
132938609
15641610
121037431
179815786
179634421
5415778
70504805
102100625
131504925
131504936
36884113
109688513
52888359

Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Splice_Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense

Frame Shift Del CTTGACCA

Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
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0.317
0.058
0.071
0.18
0.254
0.175
0.217
0.208
0.217
0.24
0.138
0.182
0.176
0.309
0.132
0.165
0.25
0.182
0.25
0.156
0.047
0.089
0.158
0.237
0.195
0.19
0.281
0.183
0.132
0.09
0.206
0.103
0.068
0.44
0.103
0.27
0.206
0.121
0.091
0.111
0.228
0.226
0.092
0.22
0.164
0.257
0.157
0.226
0.198
0.353
0.143
0.25
0.159
0.247
0.151
0.225
0.182
0.277
0.063
0.07
0.14
0.216
0.131
0.206
0.225
0.379
0.24
0.151
0.086
0.253
0.286
0.273
0.172
0.153
0.187
0.241
0.205
0.066
0.178
0.146

pR197H
p.S394F
p.V2262L
p-R1466Q
¢.1586-1G>C
p.D71E
p.C1072W
p.F601V
p.L218V
p.D227E
p-N93D

p-R78S
p.Y686N
p.F32C
p.VI1079F
p.R367Q
p.F1047S
p-Y86F
¢.342-1G>A
p.S681L
p.C14F
p.VI27F
p.K57T
c.213+4A>C
p.V1431
p.G1260A
p.A1508T
p.W251R
p.L112M
p.P580L
p.S9581
p-D2037fs
p.K2086T
p.R321X
p.F243v
p.A497S
p.-V33F
p.T1702S
p.P451S
p.T349M
p.E292D
p.T665S
p.TI98A
p.G359R
p-S926R
p.S1314T
p.G2623R
¢.950+4A>C
p.L372F
p.T956M
p.-G47E
p.T3911
p.D470A
p.QI120K
p.V21061
p-AS3T
p.V237M
p-N24D
p.G162S
p-Y946S
p.R210W
p.D306N
p.R2211H
p.H84Q
p.T389S
p.L24591
p.L246V
p.Y99C
p.E1843G
p.R278Q
p.T2963P
p.I32N
p.A386E
p.L494W
p.N487D
p.L483R
p.R377C
p.F774V
p.R509Q
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8198
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8198
8198
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8198
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8198
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8198
8198
8198
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8198
8198

ANKRD30B
ARIDIA
ATP11AUN
ATRX
BNIP2
CELSR2
CGNLI
CNOT3
CSMD1
DROSHA
EVI5
FNI
FSIP2
GAL3ST?
GALNTI4
GKAPI
GPRC5C
GUCYIB3
HELZ2
HS3ST6
IL31RA
KNOPI
LAMA?
LEF1
LOC401052
MYBPC2
MYLK3
NAEI
NBPF8
OR5142
OR5142
OR51BS
POTI
PREX2
PTPNI3
REPS2
SCARA3
SERTADI
SHANK?
SLC245
SLC4643
SYNJI
TDRDI
THOCS
TMX4
UGT241
UNCI3C
ZNF133
AARS
ACINI
AKAPI3
AKAPI3
ARHGEFIS
ASGR2
BCASI
BCLAFI
BRINP2
CI70rf58
C6orf136
CCDCI82
CEP95
CFB
CHIDI
CLDNI7
CNPPDI
CRIL
CUBN
DESII
DNHDI
EMILIN3
ERV3-1
FREMI
FSIPI
GMNN
GNRH]I
HIVEPI
HKDCI
HPS4
IGFNI
ITLNI

374860
8289
400165
546
663
1952
84952
4849
64478
29102
7813
2335
401024
64090
79623
80318
55890
2983
85441
64711
133396
400506
3908
51176
401052
4606
91807
8883
728841
401667
401667
282763
25913
80243
5783
9185
51435
29950
22941
6518
283537
8867
56165
8563
56255
10941
440279
7692
16
22985
11214
11214
22899
433
8537
9774
57795
284018
221545
101927581
90799
629
66005
26285
27013
1379
8029
27351
144132
90187
2086
158326
161835
51053
2796
3096
80201
89781
91156
55600
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22
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16
14
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17
17
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14748484
27099361
113333878
76953110
59981515
109811510
57731056
54646728
2944708
31515657
93163526
216279651
186671920
242716380
31168729
86383855
72428181
156696170
62194212
1961674
55206444
19725985
129591877
108969874
10049098
50957397
46773999
66839931
148025797
4976013
4976768
5462374
124511011
68965472
87671727
17153504
27516598
40929363
70331960
9101924
29287062
34059327
115986855
29913074
7980441
70513350
54307147
18287008
70301677
23549285
86122654
86123988
8216468
7010631
52645166
136590722
177247854
65988049
30619209
55822467
62523253
31914180
870446
31538692
220037666
207851611
17147521
41997181
6579106
39992391
64452830
14801769
39910052
24780892
25280756
12123249
71026510
26854441
201181217
160851826

Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice_Site
Missense
Missense
Missense
Missense
Missense
Missense
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Missense
Missense
Missense
Missense
Missense
Missense
Frame Shift Ins
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
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Missense
Missense
Missense
Missense
Missense
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Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
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Missense
Missense
Missense
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0.246
0.151
0.25
0.63
0.077
0.064
0.141
0.075
0.196
0.158
0.222
0.118
0.103
0.07
0.214
0.105
0.064
0.208
0.152
0.136
0.097
0.212
0.16
0.082

0.061
0.167
0.167
0.294
0.267
0.176
0.07
0.286
0.116
0.175
0.522
0.183
0.071
0.073
0.179
0.094
0.2
0.188
0.125
0.135
0.167
0.138
0.143
0.065
0.061
0.082
0.07
0.16
0.073
0.079
0.167
0.091
0.095
0.094
0.1
0.25
0.094
0.286
0.07
0.138
0.073
0.108
0.182
0.108
0.125
0.065
0.1
0.071
0.083
0.111
0.056
0.064
0.06
0.121
0.111

p.S22R
p.Q1200X
p.D62A
p.S68L
p.V42A
p.V21711
p.V2871
p.R5H
p.G2462V
p.S321L
p.A263D
p.T6171
p.N6052Y
p-M4L
p.T201M
p.D206Y
p.R2W
p-Y23F
p.R1988H
p.L316V
p.S510N
p.HI25Y
p.L811F
p.A372D
p-H96P
p.V6241
p.VISOL
c.1331-2A>T
p.K352M
p.-W31IR
p-G59E
p.R124H
p.P70L
p.R362W
p.K919X
p-M595V
p.-V304A
p.T31A
p.P892T
p.-VI64A
p.F2728
p-G342fs
p.S1067C
p.A542V
p.I135M
p.L5F
p.L683F
p.E63G
p.D369E
p.S478F
p.M452T
p.V897TM
p.L277P
p.DI20N
p.-VI63A
p.A691V
p.L390V
p.192V
p.R425W
p-AS6V
p-R393W
p-R32Q
p.A363V
p.A82T
p.L292P
p.R116G
p.P389T
p.Al43T
p.H2861N
p.T134M
p.C192Y
p.R1192H
p.G528A
p-NI8T
p.R31C
p.N1074S
p-N917K
p.-H606Y
p.D2399G
p.V109D
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8198
8198
8198
8198
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KIAA0040
KXDI
LCORL
.0C10192946:
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MEDI4
MFSDS
MKNKI-ASI
MROH9
MXRAS
MYHIS
MYH6
MYH6
MYOM3
NDUFA6
OR2A4EI
OR52LI
OR52N1
P2RX4
PCDHGAS
PCSKI
POLQ
R3HDM]
REST
$100474
SNX18
SPI
SPOCK1
TFCP2LI
TFR2
TMEMI104
TNN
ZMAT3
ZNF326
ACKR2
AHNAK?2
ANKRDI11
ANO2
AOAH
AP3BI
ASCL3
ATXN3
BPIFB3
Cl50rf54
CI70rf58
CI901f53
Clorfl31
CACNAIS
CASZI
CCDC102B
cepeirl
CD8B
CD93
CDHI7
CFB
CizI
CMTR2
COLI7AI
CSMD3
DHX8
DKK2
DMXL2
DPF3
EHBPI
FAM1294
FAM65C
FGFR?2
FMO3
FREM3
GCOM]I
GOLGAI
GPRI37C
GPRIS0
GRIN24
HELB
HLA-A
HLA-DOB2
HNRNPULI
HPSI
HS6ST3

9674
79036
254251
101929468
80131
9282
256471
100507423
80133
25878
22989
4624
4624
127294
4700
81392
338751
79473
5025
9708
5122
10721
23518
5978
338324
112574
6667
6695
29842
7036
54868
63923
64393
284695
1238
113146
29123
57101
313
8546
56676
4287
359710
400360
284018
28974
128061
779
54897
79839
203238
926
22918
1015
629
25792
55783
1308
114788
1659
27123
23312
8110
23301
116496
140876
2263
2328
166752
145781
2800
283554
285601
2903
92797
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3120
11100
3257
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175129955
18679379
17885365

105412464
7963976
40541897

128842876
47028368

170928671
3240343

108159977
23861811
23854194
24406535
42486723
99474427
6007899
5809811

121666646

140772941
95728974

121208176

136393658
57796900

153391729
53815495
53776124

136834078

122038783

100230864
72784932

175092674

178748788
90473260
42907112

105420215
89350300
6030405
36763672
77406125

8959545
92548719
31656632
39544367
65989064
13885484

231374715

201017805
10711011
66504349
15920397
87042751
23065209
95143172
31916708

130950141
71318577

105824333

113318391
41570872

107845794
51791559
73137942
62934373

184868364
49225260

123278280

171083242

144617606
58001174

127685506
53098902
94956626

9857958
66725160
29910693
32725563

41807592

100179851
96743624

Missense
Missense
Missense
In_Frame Del
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
In_Frame Del
Missense
Missense
Missense
Missense
Missense
Splice_Site
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
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Missense
Missense
Missense
Missense
Splice Site
Missense
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0.073
0.114
0.143
0.12
0.103
0.1
0.067
0.2
0.12
0.111
0.065
0.15
0.107
0.1
0.061
0.068
0.098
0.057
0.062
0.073
0.083
0.064
0.068
0.077
0.075
0.063
0.038
0.179
0.107
0.097
0.086
0.1
0.182
0.053
0.102
0.111
0.397
0.071
0.062
0.133
0.094
0.06
0.071
0.452
0.419
0.087
0.083
0.238
0.412
0.321
0.333
0.068
0.083
0.062
0.385
0.222
0.066
0.069
0.226
0.391
0.05
0.058
0.054
0.136
0.3
0.382
0.34
0.069
0.205
0.182
0.077
0.078
0.286
0.068
0.068
0.154
0.143
0.2
0.075
0.355

p-N65K
p.P157A
p.K596R
p.165_165del
p-M190T
p.R775X
p.G385R
p.G306R
p-V74A
p.A1128V
p.T9491
p.VII0OIA
p.Q1740H
p.P853S
p-A35V
p.I77T
p-D8SN
p.T79N
p.S258G
p.N187K
p.Q618E
p.-HI201R
p-M270V
p.V6261
p.A84T
p.ES71D
p.132_134del
p.-W57L
p.R43C
p.1238M
p.V58M
p.P930L
c.271-1G>T
p.N189S
p.Y373S
p.TS525A
p.D884N
p.-VI08A
p-D28N
p.S768X
p.R55L
p.A234T
p.H334Q
p.G11S
p.F67L
p-K39R
p.A113G
p.V1449G
p.V935M
pR117W
p.R1244C
p.T1951
p.P541S
p.E739A
p.T380P
c.358+1G>A
p-N416S
p.T210M
p.T2599R
p-N308S
p.R146Q
p.S1288P
p.H336Y
p.S16F
p.R45H
p.G230S
p.A335T
p.E308G
p-N1408I
p.T523P
c433-4A>G
p. V2481
p.R216H
p.P1148L
p.P966L
p-Q78R
p.H248Q
p.A457V
p.Q603R
p.R170W
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8194
8194
8194
8194
8194
8194
8194
8194
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8194
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8194
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8194
8194
8194
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IFNARI 3454
IKBKE 9641
INADL 10207
10CC 55721
ITGB2 3689
KANK] 23189

KIAA039] 9692
KIAA0586 9786
KIAAI2IIL 343990
KIAAIG14 57710
KIAAIT55 85449
KIF20B 9585
KRTIS8 3875
KRTS 3856
LDHD 197257
LHCGR 3973
LRIFI 55791
MAVS 57506
MEPIB 4225
MPVITL 255027
MUCI6 94025
MUC2I 394263
NBAS 51594
NCKAPS 344148
NEKI10 152110
NGF 4803
NLRPS 126205
NOC3L 64318
NPCI 4864
OBSLI 23363
ORI104DI 121275
OR2J2 26707
ORST3 390154
OR7G3 390883
P2RY4 5030
PARK2 5071
PCDH7 5099
PCDHB2 56133
PCDHGA9 56107
PINKI-AS 100861548
PLA2G4B 100137049
PODXL 5420
POTEB3 102724631
POUGF2 11281
PRDM? 7799
PSMBY 5698
RAGI 5896
RBL?2 5934
RCAN3 11123
RNU6-81P 100873780
SATB2 23314
SCN34 6328
SKIDAI 387640
SKORI 390598
SLCI242 6558
SLC25432 81034
SLC25439 51629
SLC2646 65010
SLCO2B1 11309
SWAP70 23075
SYNGAPI 8831
TAFIC 9013
TET? 54790
TLRI 7096
MX2-CTNND. 100528016
TNFRSFS 943
TRIO 7204
TTYH? 94015
UBPI 7342
UBOQLN3 50613
USP24 23358
VNIRI 57191
WDR73 84942
ZC3HI8 124245
ZGRF] 55345
ZNF230 7773
ZNF230 7773
ZNF264 9422
ZNF264 9422
ZNF345 25850

21

AN I N

— —_
v N n

Y e N R S R S = NS N

B - = N eV i

1

—_

17

11

19
15
16

19
19
19
19
19

34715699
206665052
62516683
32671899
46313371
740903
35739609
58949289
99439046
180905448
36869159
91497912
53346568
53298675
75148761
48915492
111493914
3838441
29793211
15489800
9083644
30955179
15674686
133538745
27346385
115829313
56499279
96116960
21120444
220416942
48597053
29141849
56020681
9237482
69478942
162394338
30725394
140475658
140784974
20972111
42134097
131195712
21051218
39125590
14105139
32825090
36595600
53514529
24861704
132237927
200188627
165971986
21805652
68117300
127486939
104427541
42398518
48670827
74883577
9769562
33405878
84212897
106156909
38799710
57512373
12186058
14399078
72248408
33458266
5529920
55559689
57967133
85186876
88695232
113540718
44515514
44515074
57723013
57723007
37368669
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Nonstop
Missense
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Splice_Site
Missense
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Frame Shift Ins
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Missense
Missense
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Missense
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Missense
Missense
Missense
Missense
Splice Site
Missense
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In_Frame Del
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Missense
Missense
Missense
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0.083
0.079
0.077
0.471
0.154
0.556
0.222
0.353
0.286
0.088
0.273
0.068
0.222
0.25
0.07
0.424
0.179
0.071
0.286
0.333
0.4
0.097
0.06
0.103
0.133
0.049
0.075
0.35
0.064
0.143
0.107
0.046
0.081
0.389
0.182
0.25
0.089
0.097
0.378
0.143
0.231
0.093
0.429
0.083
0.076
0.065
0.063
0.222
0.051
0.333
0.077
0.3
0.4
0.115
0.077
0.067
0.25
0.073
0.064
0.082
0.4
0.442
0.718
0.08
0.061
0.083
0.27
0.119
0.075
0.094
0.289
0.074
0.119
0.333
0.073
0.103
0.061
0.061
0.06
0.727

p.VI68L
p.A602V
p.-VI1360L
c.186+1G>T
p.T391M
p.G1222D
p.S476L
p.N1054K
p.G564C
p.L801F
p.S458R
p.K1065R
p.R412Q
p.S31A
p.Al45T
p.H482Y
p.P531R
p.Q93E
p.S423L
p.P16S
p.P2724L
p.E409D
p.1243V
p-R1643S
p.P294L
p-A35V
p.X1049Y
p.G160A
p.I1858V
¢.5309-4C>G
p.-VSA
p.-VI146A
p.K336E
p.-V491
p.N178T
p. V2441
p.V784L
p.F428L
p.L819fs
p.A340T
p.R422C
p.S194L
p.K414N
p-V50A
p.D283E
p-R60H
p.H249R
p.P978S
p.R164Q
p.R221S
p.1481V
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p.-W200R
p.R705H
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p.R312Q
p.Q505E
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p.T660S
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p.S402G
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p.N109S
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ARMCH
ARMCH
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ATP8BI
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BCHE
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CADPS?2

CAP2
CASDI1
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CHLI

CTRC
CXXC5
DDX55

DENND2A

DMBTI

DMD
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DSCAM

ETAAI
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FRMD4B
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GJB7
GLCE
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HDACS
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LIF
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168090
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139060788
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39394482
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0.075
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0.209
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0.071
0.078
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0.1
0.127
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0.125
0.278
0.222
0.146
0.15
0.079
0.094
0.273
0.269
0.213
0.075
0.163
0.036
0.455
0.075
0.153
0.034
0.125
0.036
0.054
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0.061
0.172
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0.036
0.071
0.182
0.07
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0.048
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0.045
0.068
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0.035
0.043
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0.279
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p.V854M
p.D425Y
p.DS30N
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¢.1477-3T>C
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p-H34R
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p.F206L
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p.DS93E
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p.D213G
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p.A1086V
p.P1204S
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p.S279L
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p.V103M
p.S1165P
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p.A644D
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p.DOE
p.R125C
p.R1313S
p.N290T
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PAK?2 5062
PCNXL4 64430
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PSMD6 9861
RADYB 144715
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RSPH3 83861
RIPS 285093
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SEMAG6D 80031
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SH3TCI 54436
SLCOICI 53919
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SPATAIS 132671
SPHKAP 80309
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SPOCDI 90853
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ACAN 176
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0.041
0.228
0.036
0.041
0.155
0.054
0.5
0.188
0.073
0.111
0.067
0.043
0.067
0.071
0.061
0.288
0.167
0.063
0.062
0.05
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0.15
0.22
0.158
0.065
0.167
0.209
0.153
0.273
0.061
0.143
0.181
0.213
0.069
0.6
0.161
0.19
0.053
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0.281
0.118
0.108
0.154
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0.24
0.07
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0.068
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0.195
0.071
0.042
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0.049
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p.I77T
p.V118M
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p.-H300N
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p-S20R
p.G766S
p.T1274A
p.G335S
p-N2D
p.G211R
p-W633X
p.G536R
p.R213Q
p.I218T
p.H468Y
p.S478N
p.R1492X
p.T225M
p.S677F
p.C168R
p.V493F
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p.-R964K
p.V336D
p.TI09A
p.S91R
p.A582V
p.T218M
p.K201T
p.VI216L
p.D2668N
p.E62fs
p.N176S
p.T2963P
p-K39R
p-R763W
p.N764K
p.Q291X
p.S254T
p.R744K
p.R25W
p.E269K
p.I11740V
c.98-4A>G
p.H153Q
p.S1731
p.G449V
p.P627S
p.A486T
p.K384R
p.D702N
p.R103C
p-D28N
p.E413G
p.R365Q
p.I1258N
p.-T221
p.S28F
p.F2198V
p.V4531
p.V236M
p.G208D
p.K190E
p.VI201A
c.4886+3A>G
p.A274T
p.A704S
¢.2896-4G>C
p.V13261
p-R54C
p.Y101X
p.K268R
p.A198V
p.R169H
p.R23C
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KRTAP4-8
KRTAPY-2
LCAS
.0C101929655
LRRCSE
MADD
MAGEFI
MPHOSPHI0
MTERF]
MUC2I
MUC22
MYCTI
MYZAP
NAF1
NBPF25P
NEB
NOP56
NPSRI
NUPI60
OR2T6
OR51BS5
ORs5111
OR51QI
OR5BI2
ORSHIS
OR6C70
ORSDI
OVGPI
PCDHI5
PCLO
PRR2I
RAB3GAPI
RAB4B
RETSAT
RETSAT
RNU6-71P
RNUG6-81P
RXRA
SCLTI
SH3RF2
SH3RF2
SIGLECI2
SMYD4
SPATAI6
SPATAI6
SPOCDI
TRMTI2
TIN
TTN
TTN
TTN
TTN
UsPs
USPs
VPS53
WDYHVI
ZNF268
ZNF292
ZNF438
ZNF568
ZNF568
ACAN
ACCSL
ACTNI
ARHGEF37
ARMCH
ARMCX4
ASCL3
ATG4D
ATL2
ATP10B
BRMS]
CI90rf57
C6orf10
Céorfls
CYorfl14
CCDCI29
CHSTIS
CPNE4
DNAH7
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83899
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8567
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7978
394263
100507679
80177
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92345
101929780
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10528
387129
23279
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220929
374900
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0.346
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0.067
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0.182
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0.12
0.047
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0.077
0.071
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0.046
0.043
0.333
0.105
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0.057
0.185
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0.07
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p.C893Y
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p.R765Q
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p.E409D
p.T860A
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p.A277V
p.L368V
p.T239A
p.V1491M
pl121V
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p.T351A
p.S243A
p.V164L
p.T214A
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p.K233N
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p.R934Q
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p.N598S
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p.A533V
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p-R358W
p.S441C
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p.G710A
p.L428H
p.R1311
p-M133V
p.GI47E
p.R436W
p-W28R
p.T2963P
p.V3261M
p.R34594H
p.129396T
p.S3419N
p.R763W
p.N764K
p.L328I
p.F481
p-R860T
p.11740V
p.P163S
p.S425C
p.A427E
c.71-3C>T
p.E359V
p.S172R
p-M421L
p.D425Y
p.I1851V
p.R55L
p.R210C
p-WI8R
p.V395L
p.A273V
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p.P145L
p.K165E
p.V279M
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DNTT
DPP9
EXD3

FAMI1074
FHADI
FLG
FMNI
FNDCI
FRMPD4
FUT6
GATA3
GNAQ
GNAQ
H6PD
HCNI
KANK]
KANK3
KCNJ5
KCNMB2
KCTD3
KMT2C
LILRA4

LOC113230

LRGI
LTF
MAPIA
MAP2K3
MBTDI
MECOM
MGAM
MGAM
MROH24
MTHFDIL
MUCI7
MYO7B
MYO9B
NEK]I
NMRALI
NPEPPS
NRCAM
OBSCN
ODF3LI
ORSIMI
OR52I2
ORGTI
OR9QI
PAX]
PAX6
PLA2RI
PLEKHG?
PMFBP]
POMI21L2
POTEG
PPARGCIB
PRRC2B
RBM33
RNFT2
RREBI
SBK3
SCNNIG
SEMASA
SKIV2L2
SLCI744
SORCS3
SYCP2
TCHH
TEPP
THAPS
TMC4
TMEM178B
P53
TREML4
TRIM25
TSPEAR
UBR4
USP34
USPS
UsPs
ZBTB32
ZFHX3

1791
91039
54932
11170
114827
2312
342184
84624
9758
2528
2625
2776
2776
9563
348980
23189
256949
3762
10242
51133
58508
23547
113230
116844
4057
4130
5606
54799
2122
8972
8972
339766
25902
140453
4648
4650
4750
57407
9520
4897
84033
161753
390059
143502
219874
219956
5075
5080
22925
64857
83449
94026
404785
133522
84726
155435
84900
6239
100130827
6340
9037
23517
10050
22986
10388
7062
374739
199745
147798
100507421
7157
285852
7706
54084
23352
9736
9101
9101
27033
463
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17

17
21

15
15
19
16

98078272
4700246
140262426
58555583
15708540
152279729
33446311
159653372
12735245
5831672
8097678
80537112
80537095
9324213
45267278
712156
8389519
128772576
178546013
215768764
151945291
54848157
14185226
4538599
46495823
43818052
21203941
49297755
168806883
141750064
141736744
234704345
151265685
100677210
128388862
17273802
170354703
4511926
45664593
107847998
228528563
76019798
5411395
4608262
123814356
57947716
21687604
31822387
160862163
39915758
72174385
27279774
19553451
149212430
134351102
155465602
117217115
7230680
56052465
23221162
9054230
54640404
25779393
106976772
58452471
152081921
58019396
36530332
54664209
141137414
7579472
41196605
54991054
46101939
19439210
61575224
50784950
50784955
36205622
72830973

Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Frame Shift Ins
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
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0.247
0.429
0.083
0.111
0.051
0.051
0.052
0.227
0.267
0.222
0.061
0.107
0.1
0.056
0.278
0.053
0.255
0.263
0.389
0.13
0.5
0.114
0.069
0.07
0.219
0.062
0.075
0.186
0.172
0.242
0.232
0.087
0.088
0.053
0.042
0.25
0.2
0.065
0.138
0.185
0.15
0.141
0.049
0.13
0.063
0.042
0.202
0.156
0.192
0.065
0.2
0.042
0.5
0.068
0.229
0.115
0.06
0.051
0.075
0.18
0.176
0.279
0.166
0.244
0.261
0.07
0.047
0.064
0.045
0.091
0.077
0.055
0.216
0.037
0.191
0.284
0.167
0.159
0314
0.277

p.HI123Y
p.Q352H
p.A160T
p.-Y2C
p.11325V
p.G2545R
p-P269A
p.P610S
p.DSS9E
p-R303G
p-N20K
p.T96S
p.Y101X
p.P554L
p.V566M
p.S464A
p.D760N
p.G105V
p.-T92M
p.S295N
p.P743L
p.Y404H
p.-VI98A
p.P133S
p.V225fs
p.DI46IN
p.A84T
p.S751
p.D1164H
p.C873R
p.R733Q
p.V341A
p.AS02T
p.T838I
p.E1647D
p.L514Q
p.E960K
p.P252L
¢.981-3C>T
p.-W394S
p.Q6848E
p.H248Y
p.P256H
p.I74L
p-R64AW
p.S267L
p.G272V
p.R139S
p.R612C
p.P1329A
p-V100I
p-R59Q
p.SI12F
p.R265Q
p.R1196X
p.G55D
p.V282M
p.G783V
p.A276V
p-S390L
p.E886D
p.F321Vv
p.E437K
p.E876X
p.S1040L
p.L1258V
p.S233N
p.R189OW
p.Q683E
p.R168H
p.P33R
p.-W73R
p-P99R
p.V34M
p.T3870N
p-M689T
p.R763W
p.N764K
p.L32V
p.P1870S
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8186
8186
8186
8186
8186
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184

ZNF117
ZNF219
ZNF302
ZNF776

7773
ACSL6
ADAM21
AGR3
AIFIL
AKNA
ALPK2
ALPK2
ALX4
AOAH
ARID34
ATP8B4
B3GALTL
BAGE4
BAII
BDPI
BIRC7
BLZF]
BMP2
BTNLS
BVES-ASI
CI50r139
CI50r139
CI70rf75
CI70rf96
CI70rf97
CSorf64
C6orf106
Céorfs8
CABYR
CAMK2D
CAPRIN?2
CAPRIN?
CASDI1
CASPY
CC2D24
CCDC102B
CCDCI70
CCHCRI
CCHCRI
CD93
CEBPZ
CHTFIS8
COLIAI
COL24A1
COL4A4
CPA6
CPN2
CSMD2
CSNK243
CTCFL
CTNND2
CINS
CYBSRI
CYPIIBI
CYPIBI
CYP4BI
DBI
DBI
DNAHI7
DNAHS
DNAJB4
DSPP

DYNC2LII

EDNRB
ERCC6L2
ESPNL
EXOC2
FI341
FAM129C
FAM178B
FAM1984
FAM221B
FASN
FLG
FLG

51351
51222
55900
284309
26009
23305
8747
155465
83543
80709
115701
115701
60529
313
1820
79895
145173
85317
575
55814
79444
8548
650
79908
154442
56905
56905
64149
100170841
400566
285668
64771
352999
26256
817
65981
65981
64921
842
57545
79839
80129
54535
54535
22918
10153
63922
1277
255631
1286
57094
1370
114784
283106
140690
1501
1497
51706
1584
1545
1580
1622
1622
8632
1767
11080
1834
51626
1910
375748
339768
55770
2162
199786
51252
729085
392307
2194
2312
2312
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64439701
21560752
35173717
58264887
78034094
131329858
70924335
16901609
133981629
117124731
56205314
56205262
44331509
36763672
971949
50226313
31821240
11098728
143546035
70800538
61870727
169345868
6750891
180377470
105606539
75503147
75499861
30668290
36830562
260299
60982841
34622443
127902333
21735686
114381329
30883198
30881809
94174854
15832543
15518357
66513615
151939181
31111148
31111125
23065638
37458668
840378
48271809
86591837
227915832
68421768
194063152
34090751
11374269
56098205
11110976
3563963
202935911
143961102
38302177
47282772
120125053
120125058
76449472
13913926
78478739
88534065
44021826
78472390
98683569
239039841
656343
6174866
17660300
97637905
43095101
35826038
80037030
152280782
152281690

Missense
In_Frame Del
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
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0.094
0.03
0.15

0.234

0.133

0.034

0.083

0.214

0.046

0.042

0.297

0.043

0.036

0.053

0.074

0.073

0.114

0.063

0.068

0.075

0.053

0.083

0.266

0.042

0.338

0.117

0.068

0.353
0.13

0.071

0.053

0.097
0.32

0.098

0.095

0.342

0.047

0.085

0.061

0.125

0.079

0.047

0.053

0.047

0.294

0.033

0.047

0.289

0.075
0.07

0.2
0.3

0.032

0.064

0.407
0.33

0.036

0.035

0.062

0.054

0.055

0.057

0.056

0.238

0.235

0.281

0.083

0.064

0.237

0.214

0.053

0.035
0.06

0.062

0.044

0.056
0.05

0.057

0.054

0.036

p.C83Y
p.233_235del
p-H59Q
p.-HI30R
p.Q797X
p.F46L
p.P40L
p-M101T
p.C50R
p.P624L
p.A702V
p.-H719Q
p.R35T
p.D28N
p.G556S
p.H452N
¢.347+4C>T
p.-G4R
p-R159P
p.V778M
p.E223Q
p.Q40R
p.R40C
p.A352T
p.S228P
p.G945D
p.G491D
p.R52X
p.L63V
p.E56K
p.ASTT
p.PO1L
p.Q194K
p.T74M
p.D404G
p.A360D
p-M519V
¢.1477-3T>C
p.QI38R
p.E376A
p.K298R
p.V6831
p.K648M
p.R656C
p-Q398X
p.P15S
p.K244R
c.1516-1G>C
p.-A61V
p.P1004L
p.S173C
p.G94R
p.E1760D
p.I133T
p.E225K
p-Q819H
p-P380A
p.N44S
p.R43Q
p.A119S
p.R376C
p-Y28X
p.A30V
p.D3494E
p.T488A
p.L72F
p.D243N
p.F184Y
p.AS15V
p.G435V
p.Q829R
p.Q201R
p.P565L
p.G603S
p.199M
p.Q460R
p.-K41E
p.R2509W
p.Y2194H
p.R1891Q
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8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184

FNI 2335
FNDC3B 64778
FOXAI 3169
FOXRED?2 80020
FRASI 80144
GDF15 9518

GLDN 342035
GLI2 2736
GNRH2 2797
HDHDI1 8226
HIVEPI 3096
HLA-A 3105
HLA-DQOBI 3119
ICTI 3396
IGSF21 84966
IL2RB 3560
INPP5B 3633
INPPSF 22876
KAT6B 23522
KBTBDI2 166348
KIAA41211 57482
KIF4B 285643
KMT2D 8085
KRTAP4-7 100132476
KRTAPY-1 728318
LANCL2 55915
L0C10099669. 100996693
LOC400794 400794
LOC401052 401052
LRGUK 136332
LRPI 4035
LRPIB 53353
LRRC2 79442
MAGEAIl 4110
MFSD1 64747
MFSDG6L 162387
MGATI 4245
MICAL2 9645
MINK] 50488
MKNK?2 2872
MLXIP 22877
MMAA 166785
MSLN 10232
MUC22 100507679
MUC7 4589
MYLK 4638
N4BP2 55728
NAV2 89797
NCKAPS 344148
NCKAPS 344148
NCOoA7 135112
NHLRC2 374354
NMS 129521
NOL4 8715
NOLS8 55035
NPR3 4883
NPTX1 4884
NRXN1 9378
NWDI 284434
ORI10A45 144124
ORI10A46 390093
ORI10A46 390093
ORI10G2 26534
ORI10G4 390264
ORI0W1 81341
ORIN2 138882
OR2A14 135941
OR4C6 219432
OR51B5 282763
OR52E6 390078
ORGT1 219874
OVGPI 5016
PAGI 55824
PAK2 5062
PCDHAI 56147
PCDHAI 56147
PCDHAI 56147
PCDHA3 56145
PCDHA3 56145
PCDHAS 56143
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216241226
171969109
38061604
36900271
79300993
18499422
51689772
121747406
3025107
6975782
12120588
29910692
32632598
73008804
18704773
37524619
38397369
121586882
76781905
127641968
57181995
154395458
49437567
39240819
39346518
55433884
220361598
165513659
10049098
133848257
57577973
141114025
46580591
148797410
158520011
8701799
180219304
12265546
4797305
2050823
122626247
146576418
818559
30993776
71347171
123419733
40138676
20066751
133541454
133541575
126210395
115644040
101095857
31537357
95061229
32786389
78449948
50699451
16855265
6867707
7949791
7949860
22102374
123886865
58034543
125315557
143826573
55433305
5364276
5862731
123814356
111957311
81888870
196509577
140174865
140183058
140168070
140181734
140186937
140222641

Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
In_Frame Del
Missense
Missense
Missense
Splice_Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
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0.263
0.224
0.28
0.031
0.062
0.05
0.111
0.076
0.04
0.049
0.054
0.3

0.088
0.064
0.049
0.034
0.05
0.119
0.048
0.08
0.043
0.284
0.111
0.036
0.051
0.247
0.265
0.636
0.079
0.219
0.333
0.081
0.22
0.067
0.072
0.036
0.282
0.044
0.078
0.321
0.042
0.099
0.035
0.488
0.048
0.111
0.256
0.091
0.041
0.042
0.074
0.115
0.3
0.182
0.091
0.055
0.204
0.059
0.25
0.179
0.156
0.12
0.333
0.038
0.043
0.047
0314
0.15
0.044
0.042
0.058
0.21
0.083
0.076
0.057
0.046
0.1
0.051
0.071

p.I1961T
p.P190A
p.P129T
p.N308S
p.E1136K
p.H202D
p-S265N
p.DI1306N
p.Al16V
p.C198S
p.T187M
p-Q78X
p.F119Y
p-R8P
p.R453W
p.D391E
p.G6S
p.N997D
p.1097_1097del
p.Q22K
p.S776L
p.R680H
¢.5320-2A>T
p.L121V
p.I127T
p.T56P
p.l66V
p-K42N
p.-H96P
p.D302Y
p.A2012V
p.E3806X
p.Al45E
¢.267-3C>T
p.P73S
p.P214T
p.R223Q
p.S891P
p.V834l
p.QI0K
p.S8831
p-Q363H
p-M593V
p.T190S
p.A237V
p.L861P
p.TI587A
p.S1169X
p.I977T
p.V9371
p-S399A
p.V3141
p.A102T
p.R454L
p.S1036P
p-N305D
p.G100D
p.E1117K
p.I178V
p.S265X
p.-V140G
p.Al117V
p-R209G
p.VI9SE
p.R263Q
p-W37R
p.A123V
p.C221X
p.P160L
p.-WI33R
p-R64AW
p.-H604Q
p.G403E
p-S20R
p.V106L
p.C759Y
p.Y732C
p.I318V
p.ES5D
p.KS579E

52



8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184
8184

PCDHB4
PCNT
PCNXL2
PDEIC
PDXDCI
PEARI
PEARI
PLEKHAG6
PMS?2
PPAN-P2RY11
PRB4
PRDM?2
PRHI
PRR5
PTPRN2
PTPRS
PTPRZI
RASAL2
RBBP6
RBMXL3
REST
REV3L
RNU5D-1
RTP4
RTP5
SETD2
SETX
SH3BP4
SH3TC2
SIPAILI
SIX5
SLCI1542
SLC341
SLC5243
SLC548
SLC6A416
SLFNI2
SLIT3
SPDYE2
SPEF2
SPEG
STAP2
"TONI1-GTF2A4i
STRN3
SUPT20H
SYNE2
SYTS
TAFIB
TAOK3
TBCIDI1
TELO2
TEPI
TET2
TIMM44
TLLI
TMCO6
TMEM128
TMEM14B
TMEM156
TMEM177
TMEMSA
TMPRSS6
TMPRSS9
TNFRSF11B
TNS1
TOP24
TSKU
TTCI6
TTF1
TUBA3D
UBR4
UCK2
UNCI3B
UNCI13D
UNC80
Uvss4
VNIR4
VPSI13D
WBSCR27
WBSCR28

56131
5116
80003
5137
23042
375033
375033
22874
5395
692312
5545
7799
5554
55615
5799
5802
5803
9462
5930
139804
5978
5980
26830
64108
285093
29072
23064
23677
79628
26037
147912
6565
6519
113278
160728
28968
55106
6586
441273
79925
10290
55620
286749
29966
55578
23224
90019
9014
51347
23216
9894
7011
54790
10469
7092
55374
85013
81853
80008
80775
58986
164656
360200
4982
7145
7153
25987
158248
7270
113457
23352
7371
10497
201294
285175
57654
317703
55187
155368
135886
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140502997
47786524
233122091
31917651
15111218
156883493
156883546
204237416
6026988
10224548
11461706
14105139
11214145
45075738
157931144
5244392
121681026
178423608
24567014
114425400
57796900
111632393
80738539
187088812
242814009
47125385
135205006
235949877
148406199
72117205
46268902
121643804
44508607
744415
101560321
49794028
33749168
168180081
102194965
35692775
220350190
4327352
48848003
31381351
37583831
64519455
1858262
10059770
118682751
37903756
1555589
20872881
106197207
7999089
166996054
140023238
4249884
10756728
39000305
120438523
426432
37462936
2422177
119945444
218674697
38572683
76507582
130489743
135277130
132237927
19510394
165859601
35228038
73832495
210824272
1349029
53770563
12302641
73249165
73279482

Missense
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Frame Shift Del
Missense
Missense
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Nonsense
Missense
Missense
Missense
Missense
Splice Site
Splice Site
Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense

[oNoNoNoRCNoNaNasNeNasNaNasNoNoNoNoNoNoN-NoN_—NoNo N Ne NN oNe N Ro R b2

GA

HHPrr>O00000>00>00000>H>>000>000r 000> 0300>H>00030

araoarrpAaHHr>Qrr>Qrr>H4H>0000 099> 00 HQ>P 03> H>P 0999 0Q>03HQ> 002> >R P22 2>HHOH>H>2> Q> 30> 00

0.094
0.047
0.2
0.458
0.037
0.107
0.09
0.049
0.065
0.048
0.143
0.065
0.046
0.069
0.036
0.269
0.2
0.222
0.18
0.039
0.062
0.419
0.167
0.042
0.039
0.042
0.058
0.043
0.191
0.227
0.042
0.051
0.348
0.036
0.281
0.188
0.211
0.042
0.115
0.082
0.26
0.226
0.167
0.069
0.088
0.06
0.034
0.086
0.064
0.043
0.081
0.079
0.628
0.295
0.329
0.042
0.094
0.122
0.119
0.043
0.053
0.043
0.049
0.266
0.079
0.312
0.037
0.125
0.043
0.333
0.096
0.2
0.273
0.283
0.222
0.082
0.116
0.214
0.061
0.053

p.S473R
p.T879A
p.S1996F
c426-2A>G
p.P301L
p.R885H
p.N903D
p.-V431
p.P470S
p.AS07T
p.P71T
p.D283E
p.-W250X
p-M20T
p.S325N
p.V3641
p.HI1932N
p.-A679E
p.D143N
p.G466R
p.V6261
p.R2814X
p.S261L
p.TI31M
p.GI01E
p.P1962L
p-A660G
p-M155T
p-R9I7TW
p-R658G
p.V693M
p.L350F
p-G231fs
p.P267L
p.T493A
c.1779-4C>A
p.D294N
p.G618S
p.K107R
p.N616K
p.S2578C
p.K207N
p.R7161
p.N471S
p.T773M
p.12942V
p.T303M
p.E462D
p-S47N
p.S14P
p.Q674R
p-N307K
p-W1847X
p.R143Q
p-N7381
p.T299S
p.L16l
p.R108C
p.S105P
p.I32V
pI310V
p.-V749A
p-S793N
p.D42E
p.-V16041
p.E87X
p-V308I
p.E588G
p.G360V
p.R221S
¢.2099-4T>C
c.259+1G>A
p.P17S
p-M438I
p.R2478Q
p.R391H
p.L119R
p.K57Q
p.R216W
p-W78R
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8184
8184
8184
8184
8184
8184
8184
8184

WDR49
WDR91
WRAP53
ZNF239
ZNF428
ZNF614
ZNF8044
ZNF813

151790
29062
55135
8187
126299
80110
91752
126017

3
7
17
10
19
19
2
19

167217964
134889141
7606722
44052630
44118191
52519608
185800905
53993994

Missense
Missense
Missense
Missense
Missense
Missense
Missense
Missense

araar»ad»

>HAEP>QQ>Q

0.25
0.042
0.035
0.212
0.043
0.049
0.067
0.073

p.L651P
p.P257L
p.A522G
p.F300L
p.D640N
p.V415I
p.Q261L
p.DI70N

"Based on NCBI human reference genome GRC Build 37 (hgl9).
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Supplementary Table 4. Validated somatic mutations in the discovery cohort by Sanger sequencing.

No. Hugo Symbol Entrez Gene Id Chromosome Start position* End Position* Nucleotide change Forwoard primer Reverse primer Validation
1 ACCSL 390110 11 44076778 44076778 NM_001031854:exon9:c.A1076T CCCTTCTGATGTACCACCCC CCTTGTGGTTCTCGTTCCCA YES
2 ANK3 288 10 61846611 61846611 NM_001149:exon8:c.A974C CAGCAGTGACTTAACCAAACCTG TCCTGCAAGCCAGTGCTATT YES
3 ANKRD22 118932 10 90591731 90591731 NM_144590:exon2:¢c.T74G AACGATTCTCACATGCCCTCG CCTGCTTTTGTTTTTCCCGACC YES
4 ARHGAP29 9411 1 94652126 94652126 NM_004815:exon16:¢.C1709T TCCCTGTTACCCAGAGTATGAGA AGTGCTACTGATTGAGCTGGT YES
5 ATP6V0A2 23545 12 124203252 124203252 NM_012463:exon2:c.196+4A>G ACAAGAGTGTACATCCCCCAA GGGTAACAACAAAATAACCAGGC YES
6 ATRX 546 X 76953110 76953110 NM_000489:exon4:c.C203T CAGTGTATTCCCCGCAGCAT GTGACGATCCTGAAGACTTGGA YES
7 BNIP3 664 10 133787327 133787327 NM_004052:exon2:c.G167A GCCCACTGTCCTAGAGGTGA GAGGGATGGTTCCTGGTGTG YES
8 BVES-AS1 154442 6 105606539 105606539 NM_022361:exon4:c.T682C TTGTGTCAGGGGTGATCTGC GTCAGTGGGCTTTTTCAACCT YES
9 Cl7orf58 284018 17 65989064 65989064 NM_181656:exon2:¢.T199C CTGGCAATGGTGTTTGGTCG CAGCTGCAATAAGCCGTGTC YES
10 CCDC102B 79839 18 66504349 66504349 NM_024781:exon2:c.A349T TTTGTCACTTCCTTCTTCCTCCC AAAAGACCATGCGGTGGTGG YES
11 CCDC129 223075 7 31682417 31682417 NM_194300:exon10:c.A1433G GCCACCCAAACCTCACTCAC CAAGGCATTCGCTTCTTGGC YES
12 CCDC73 493860 11 32676427 32676427 NM_001008391:exon10:c.A737G CCTGATCCACAACCGCAGAT TGCAAAGGCGGAGTATTTTTGT YES
13 CCDCY0B 60492 11 82984731 82984731 NM_001286120:exon5:c.G208T GAAACCAGTCGAATCAGAGCAG TGAGGAAGCCAGAGACTCTACA YES
14 CNST 163882 1 246784733 246784733 NM_001139459:exon3:c.C382A TAGCCATTAGCTCTGGCATCTG TCCAAACACTGCTAGGGGAAT YES
15 CNTROB 116840 17 7838452 7838452 NM_001037144:exon4:c.A583C TGCCCCCTTTACTCCTTCAG TTTTCAACACTTGGGTCCCCT YES
16 CXorf67 340602 X 51150445 51150445 NM_203407:exonl:c.A577C AAGATCCTGCTGCTTCCGTC AGATGCGTGGCTTAGGAGTG YES
17 DDX3X 1654 X 41204711 41204711 NM_001193417:exonl1:c.G1177A ACCCAGCCCAAATGGGTTAT GGTGTCCGCCACACTATGAT YES
18 DGAT2L6 347516 X 69419150 69419150 NM_198512:exon2:c.T115G CCAGCCCAATGTGCTCTTCT GCCCCTGTCTCTTACCTTGAC YES
19 DHX8 1659 17 41570872 41570872 NM_001302623:exon7:c.A923G AGTTATCCCAGGCCATCGTG CAGATGTGTCTGGCTCTCCC YES
20 DMD 1756 X 32632562 32632562 NM_000109:exon12:c.G1316A TCCCATCAACCATGTCATCTGT TAGATGCCCCCAAATGCGAA YES
21 DMXL?2 23312 15 51772183 51772183 NM_001174117:exon23:c.A4810G TCATGAGTGAGAAAGGTAGCACT1 TCCACTACCACTGCCTACCA YES
22 DNAHS 1767 5 13727663 13727663 NM_001369:exon70:¢c.C11986T TTGGGTGGCATGACACAGTT TGGACTTTTTACCTGGGCGAT YES
23 DPP9 91039 19 4700246 4700246 NM_139159:exon10:c.G1056T ATGTGCCTACAGACAGACCG CGCATTCTAGGCACAGGTCC YES
24 ENTHD?2 146705 17 79202760 79202760 NM_144679:exon12:¢.G1546C CCTGCAGCCTCTGAGTTCAA CCCTAGGGTCGTCCTCTCAA YES
25 FAM1354 57579 6 71187020 71187020 NM_001162529:ex0n6:c.A527C ~ TTTAGCAAAGTACACGTTTTCACT GCTGCACTTTAGCCCCCATA YES
26 FAM1354 57579 6 71187020 71187020 NM_001162529:exon6:c.A527C  [CTTTAGCAAAGTACACGTTTTCAC( TGAAGCTGCACTTTAGCCCC YES
27 FAM2054 259308 9 34725438 34725438 NM_001141917:exon4:c.T1799C CTTGCCCTGGTGGATTTGTC GTCCATCTCAGTGCTCACCA YES
28 FAM47C 442444 X 37026830 37026830 NM_001013736:exonl:c.C347T CTAGCGACTAGAGCGTCAGG GTACATGGCCAAGGGATGCT NO
29 FNI 2335 2 216241226 216241226 NM_212474:exon34:¢.T5339C TGAGCCAAGCAGGCACTAAT AGCCCGTTTACATTGTGGGTAT YES
30 GPRI125 166647 4 22475411 22475411 NM_145290:exon2:c.A313G TAGCTGGGAATTTAGTCACAGATT" ATCCGAGCTGAAGAATGGCTC YES
31 GUCYIB3 2983 4 156696170 156696170 NM_000857:exon3:c.A128T TGGCAGGTATTGTATTGAGCAGT CCACTTCTGTAACCCTGCGT YES
32 HCAR3 8843 12 123200527 123200527 NM_006018:exonl:c.A758G CACCGGAGTTGGCGATTAAC AGTTGCTGATCCAGAATGGCAC YES
33 HSD3B1 3283 1 120056673 120056673 NM_000862:exon4:c.A527C TGGCTGTAGTACGACCAAATCT AACTGTCCTCGGATGCTTGG YES
34 IGSF3 3321 1 117146423 117146423 NM_001007237:exon6:c.G1447A ATGCCAGCGTCATCCTTGAG ACCGCTCACTCACCAAGAG YES
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41
)
43
44
45
46
47
48
49
50
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58
59
60
61
62
63
64
65
66
67
68
69
70
71

IL17REL
10CC
ITIH3

JAKMIP?
KANKI
KCNMB?2
KLHL38
KRTAPY-8
LINGOI
LOC100996693
LOC101929057
LOC401052
LOC401052
MACROD?
MPO
MYADM
NBEAL2
NHS
NHSLI
OR2LI3
ORS51A2
0TOG
PCDHAS
PGM1
PLEKHSI
RBMS3
REPS2
SLCIAI
SPEG
TENM1
TET?
TET?
TET?
TLLI
TLR4
USP24
USP34

400935
55721
3699
9832
23189
10242
340359
83901
84894
100996693
101929057
401052
401052
140733
4353
91663
23218
4810
57224
284521
401667
340990
56140
5236
79949
27303
9185
6505
10290
10178
54790
54790
54790
7092
7099
23358
9736
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50439514
32671899
52833448
147040551
740903
178546013
124659205
39394482
77907582
220361598
90383952
10049098
10049098
16025281
56349062
54377469
47037954
17744510
138794475
248112794
4976013
17618539
140228918
64117428
115534596
29628700
17153504
4576117
220350190
123630915
106156909
106157290
106197207
166996054
120475863
55559689
61575224

50439514
32671899
52833448
147040551
740903
178546013
124659205
39394482
77907582
220361598
90383952
10049098
10049098
16025281
56349062
54377469
47037954
17744510
138794475
248112794
4976013
17618539
140228918
64117428
115534596
29628700
17153504
4576117
220350190
123630915
106156909
106157290
106197207
166996054
120475863
55559689
61575224

NM_001001694:exon4:c.C106A
NM_001160042:exon2:¢c.426+1G>T
NM_002217:exon8:c.A850G
NM_001282282:exon2:c.C461T
NM_153186:exon8:c.G3191A
NM_001278911:exon4:c.C275T
NM_001081675:exon2:¢c.T1400C
NM_031963:exonl:c.T179C
NM_032808:exon2:c.C667T
NM_001286811:exon2:c.A196G
NM_014611:exon79:¢.T13118C
NM_001008737:exon4:c.A287C
NM_001008737:exon4:c.A287C
NM_001033087:exon13:c.A592T
NM_000250:exon11:c.G1984A
NM_001020818:exon2:c.C686G
NM_015175:exonl6:c.A2345C
NM_001291868:exon6:¢.T1690G
NM_001144060:exon3:¢c.T307C
NM_001001963:exon1:c.G635C
NM_001004748:exonl:c.T931C
NM_001277269:ex0n29:c.A3703C
NM_014005:exon1:c. T838A
NM_001172818:exon9:c.A1423G
NM_001193435:exon8:c.A527G
NM_001003792:exon4:¢c.396+4A>C
NM_001080975:exon16:c.A1780G
NM_004170:exon9:c.C992A
NM_005876:exon31:c.A7732T
NM_001163278:exon20:c.G3646T
NM_001127208:exon3:c.C1810T
NM_001127208:exon3:c.C2191T
NM_001127208:exonl1:c.G5540A
NM_012464:exonl7:c.A2213T
NM_138557:exon2:c.A857T
NM_015306:exon52:c.T6275A
NM_014709:exon15:¢.T2066C

CAGTCTTCGGGACTTGGGTG
GCCAACCTCTGGAGATACCG
CCCCTAGAGGGTGGGATAGG
GGTGCTGGTGACAGAACTCA
CATCCCTTCAGTGGCTTCGT
GCTGGCAAAGGGGAACTTCA
CGCTCTTCTGGTTGGTTGGA
TGATGATGAGACGGGCTTCCT
CTCAATGGTGCTGATGGGGT
TCCTCTTCCCTACCAAGCCA
ACCGACGAGTTCCCTAGGTT
TGCACACCCTAGTTTAGGCG
TGCACACCCTAGTTTAGGCG
ATCCTCTACCCCCACCAGTAAA
CTCCCTCCAGTCCTTCAACTG
GCTATATGGCCACCGTACCC
CCTGACTTTAGCCACTGGGG
AGATGCTTGGTCTTCCCTGC
CATACAACTGAGTCCTTGGTCAT
AGTCCTGAGACCTTAGGCAGAA
TCATCAACCTGGCCGTTGTC
ACCATGGAGTTCTCGCTTCC
AGAACGCCCTGCTCACTTAC
AGGCCTTGGTGTGATCTGC
CTTCCCACAGAAAACCACCG
CAAACTCCACGTTTGAGTGAGC
GGCTAAAGGCATGTGGGACA
GGAGGAAGGGGGATGCCTAT
GGGGTTCCTTCTGGTTCTCTG
ACTCAGTGCTACAATAGGGGC
GCTGCTGTTGCTGGTTTTGA
AATCAAGGGCAGTCCCAAGG
TCACGGACATGGTCCTTTCG
TGACATTTGGATAGCCCACCA
TGAGGACCGACACACCAATG
ACGATGTAGCCCCAGTGGTA
CCTGGCAGTGAGGTACAGTC

CACAAAGCCTTTCCGAGCAC
GCAGACAAGTTGGTGAGGGT
TGTGCCACTGGTGCTGATTA
ACTGTACTAACCAGCCTCCGA
CTGGTTACGGGTGCATTCCT
TAGCTCTTGGGCCTGTGTTT
TGAGTTCCTGGGGGTCACAA
TGGGGTGGTAGCAGGTTCT
CTGAAGCTCATCCCGCTAGG
TAGGCCCAGAGGTAAACACG
AAGCCCATGCTTGTTCAGAAAC
GGAACTCCAGGACTGACCCT
GGAACTCCAGGACTGACCCT
CTGTGGGGACTTGGCAAAAC
TGATGGAGCAGTATGGCACG
GGCACACACGTAGTAGGCAT
AGTAGCACAGTCGAGCCAAC
TACACCACCACCATGATGCC
ACTCTCAGGGACCCACCTTT
TGTGATGTCCCAGCAATGGT

ACCAGACATTTCCAGGTTTTCTGT

GACAGACTGCCAGTACCCCT
GTTGGCATCTGCGTCTAGGT

GTCTCTCTCTCACTTACACACCG

GCTCTTAGGGCCCATCAAGTTT
TTTTGACAGTCCTGCAGCCG
AGCGAGATTCCTACCTCACTCT
AAACCGCAAGCTGGAGTCTG
CTAGGTTTGTCAAGGTGGCCC
CCCAGCCCACAACAACAAAC
CACCAAGCGGAATCCCATCT
GCTGTTGCTGGTTTTGAGGG
CTGGTGCAGAGGACAACGAT
TGTTGGGAACAGGAGAAACCAT
TGGCTTGTCCAGTCTCGAAG
CCCCATAGGCCGAACAATGA

TTATTTTGAAGTAGGCTTACCCATC

YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
NO
YES
YES
YES
YES
YES
YES
YES
YES
NO
NO
YES
YES
YES
NO
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
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72
73
74
75
76

ZBBX
ZDHHC14
ZNF326
ZNF345
ZNF681

79740

79683

284695 1
25850 19
148213 19

167023579
158093930
90470688
37368669
23926688

167023579
158093930
90470688
37368669
23926688

NM_001199201:exon17:¢.T1577G ~ ATGTTCTCTCCCGTATGAGTCAC

NM_024630:exon9:¢c.A1243G CTCTCCCAATGCACCTGGAC
NM_182975:exon4:¢c.98-4A>G GCTTCTCATCTTTGTGTTTTTCCCT
NM_001242472:exon3:c.C937T TCCCATAAGCCTTCCCACAG

NM_138286:exon4:c.T1664C CCTGTGCAATAAGGTGTGAGC

TGAGGAAAGCACCTCCTTTGA
TCATCTTTCCGGGGCATCAC
CACCACCACTGTGATTGTCCA
GGCTCAGATCTCACTCAGCA
GGCAAAGCTTTCTATCGATCC

YES
YES
YES
NO
YES

*Based on NCBI human reference genome GRC Build 37 (hgl9).

57



Supplementary Table 5. List of 221 selected genes for the targeted sequencing.

ABCA2
ABCC4
ACAN
ADAM?21
AKAPI3
ALK
ANKRDI1
ANKRD22
AOAH
ARHGAP22
ARHGEF10
ARHGEF!11
ARHGEF15
ARIDIA
ARIDIB
ARID3A4
ASXLI
ATR
ATRX
AXIN2
BAGE?
BAIl

BAI3
BCOR
BRCAI
CASPY
CCL23
CCNB2
CD93
cDC27
CDH3
CDKN24
CELSR?
CELSR3
CEPI164
CHD2
CNTROB
CSMD1
CSMD2
CSMD3
CYP24A41

DNAHS
DNMT]I
DOCKS
DROSHA
DSPP
DUSP27
DVL2
ENDOG
EP300
ERBB?
ERCCI
ETVI
FAM221B
FATI
FAT3
FAT4
FGFRI
FGFR?2
FGFR4
FNI
FOXAI
FRY
FSHR
FZDI
FZDI10
GAREM
GATA3
GNAII
GNAI2
GNAI3
GNAI4
GNAIS
GNAII
GNAI?
GNAI3
GNAL
GNAOI
GNAQ
GNAS
GNATI
GNAT?

GRM6
HDAC4
HDACS
HDAC6
HDACY
HLA-B
HLA-DQB?2
HRNR
IGFNI
ILI7REL
IL22RA1
IL2RB
IL31RA
IL6
IL7R
ITGAS
JAKI
JAK2
JAK3
JMJDIC
KALRN
KIF7
KIR2DL1
KMT2C
KMT2D
KRAS
KRT3
LEFI
LHCGR
LILRB3
LRPIB
MAPK]
MGAT4C
MLHI
MPL
MROH2A
MSH6
MSN
MUC21
MUCH4
MUC6

NOTCH3
NOTCH4
NRAS
NRXNI
NSDI
OVGPI
PABPCI
PABPC3
PABPC4
PAK?2
PCDHI5
PDE4DIP
PDGFRB
PDKI
PLCBI
PLCB2
PLCB3
PRDM?2
PRRC24
PTEN
PTPNI
PTPNI3
PTPNI4
PTPN2
PTPN3
PTPN4
PTPRC
PTPRF
PTPRG
PTPRM
PTPRN2
PTPRQ
PTPRR
PTPRS
PTPRT
PTPRZI
RAII
RBI
REST
RETSAT
RHOA

SMC4
SOCS3
SORBS1
SPINKS
STABI
STATI
STAT2
STAT3
STAT4
STAT5A
STAT5B
STAT6
SYNEI
TAPI
TBCID26
TET?
TGFBR2
TLR4
TMEMI4B
TP53
TRAMILI
TYK2
UGT241
USPS8
WASF1
XRCCI
YAPI
ZFHX3
ZNF264
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CYP4411
DAPK1
DDX3X
DHRS4L1
DICERI
DNAHI1
DNAH17

GPAT2
GPATCH4
GPRI112
GPRI25
GPRYS
GRIN24
GRM3

MUC7
NCKAPS5
NEK1
NFKBIA
NLRP3
NOTCHI
NOTCH2

RRM1
RUNXITI
RYR2
RYR3
SETD2
SF3B3
SH3RF?2
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Supplementary Table 6. Summary of targeted sequencing data of the 73 cases of NKTCL.

Average sequencing  Coverage of target  Fraction of target covered Fraction of target covered

Patient ID depth on target region*® with at least 50x with at least 100x
1 1149 100.00% 99.83% 99.48%
3 1181 100.00% 99.84% 99.61%
4 1232 100.00% 99.60% 98.97%
6 1177 100.00% 99.62% 99.12%
7 1195 100.00% 99.80% 99.47%
9 1559 100.00% 99.84% 99.55%
13 1528 100.00% 99.66% 99.27%
14 1157 100.00% 99.60% 99.06%
15 1481 100.00% 99.64% 99.19%
16 1349 100.00% 99.96% 99.87%
18 1416 100.00% 99.80% 99.49%

20 1102 100.00% 99.38% 98.58%
21 1149 100.00% 99.72% 99.31%
22 1124 99.99% 99.54% 99.17%
24 1161 100.00% 99.76% 99.41%
25 1036 99.99% 99.31% 98.41%
26 1652 100.00% 99.83% 99.53%
27 1428 99.99% 99.88% 99.70%
29 1322 100.00% 99.64% 99.25%
30 1184 100.00% 99.74% 99.35%
32 2290 100.00% 99.84% 99.59%
33 1087 100.00% 99.50% 98.83%
34 1856 100.00% 99.84% 99.63%
35 1158 100.00% 99.59% 99.06%
36 1961 100.00% 99.85% 99.55%
37 1187 100.00% 99.76% 99.35%
38 1157 100.00% 99.69% 99.17%
39 1169 100.00% 99.75% 99.36%
40 1506 100.00% 99.85% 99.60%
41 1099 100.00% 99.45% 98.60%
43 1498 100.00% 99.61% 99.13%
45 1685 100.00% 99.62% 99.15%
46 1116 100.00% 99.82% 99.53%
47 1354 100.00% 99.67% 99.11%
48 1444 100.00% 99.61% 99.07%
49 1797 100.00% 99.92% 99.77%
50 1234 100.00% 99.57% 99.08%
51 1206 100.00% 99.82% 99.55%
54 1351 100.00% 99.38% 98.47%
57 1266 99.99% 99.55% 98.99%

60 1047 99.98% 99.40% 98.56%



61
63
64
67
68
69
70
72
76
81
86
90
91
94
97
98
100
102
104
105
107
109
110
111
112
113
114
115
118
120
121
122
N1
N100
N102
N104
N105
N107
N109
NI110
NI11
NI112
NI113
N114
N115
NI118

1165
1456
1566
2615
1575
1196
1254
1283
1149
1852
1102
1129
1176
1873
1308
1544
1077
1164
1379
1279
1296
3352
1617
1011
2271
1401
1612
1128
1395
1726
2032
1416
1170
1216
1191
1264
1373
1433
1608
1185
1185
1168
1190
1470
1974
1480

100.00%
99.99%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
99.99%
100.00%
100.00%
100.00%
100.00%
99.99%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
99.99%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
99.99%
99.99%
100.00%
100.00%
99.99%
100.00%
100.00%
100.00%

99.72%
99.76%
99.52%
99.88%
99.79%
99.41%
99.69%
99.71%
99.62%
99.53%
99.71%
99.74%
99.81%
99.91%
99.71%
99.80%
99.56%
99.82%
99.82%
99.93%
99.89%
99.95%
99.74%
99.61%
99.85%
99.54%
99.80%
99.78%
99.60%
99.57%
99.77%
99.64%
99.76%
99.71%
99.78%
99.73%
99.78%
99.87%
99.74%
99.75%
99.69%
99.80%
99.67%
99.89%
99.89%
99.63%

99.27%
99.43%
98.90%
99.66%
99.39%
98.61%
99.26%
99.10%
99.05%
99.05%
98.72%
99.38%
99.51%
99.68%
99.41%
99.55%
99.14%
99.52%
99.54%
99.75%
99.72%
99.83%
99.40%
99.10%
99.59%
99.07%
99.48%
99.45%
99.12%
99.10%
99.44%
99.25%
99.40%
99.36%
99.41%
99.29%
99.46%
99.62%
99.37%
99.37%
99.28%
99.47%
99.21%
99.60%
99.62%
99.16%
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N120
N121
N122
N13
N14
N15
N16
N18
N20
N21
N22
N24
N25
N26
N27
N29
N3
N30
N32
N33
N34
N35
N36
N37
N38
N39
N4
N40
N41
N42
N43
N45
N46
N47
N48
N49
N50
N51
N54
NS5
N57
N6
N60
N6l
N63
No64

1683
1531
1839
1710
1173
1395
1196
1163
1393
1203
1194
1496
1218
1206
1335
1296
1158
1243
1167
1287
1101
1271
1282
1247
1458
1233
1146
1560
1327
1195
1247
1865
1456
1331
1377
1281
1729
1895
1408
1577
1572
1260
1324
1266
1280
1458

100.00%
100.00%
100.00%
100.00%
99.99%
100.00%
99.99%
99.99%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
99.99%
100.00%
100.00%
100.00%
100.00%
100.00%
99.99%
100.00%
100.00%
99.99%
100.00%
100.00%
100.00%
100.00%
99.99%
99.99%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
99.99%
100.00%
100.00%

99.77%
99.70%
99.78%
99.87%
99.78%
99.89%
99.88%
99.82%
99.76%
99.90%
99.86%
99.93%
99.85%
99.93%
99.82%
99.87%
99.84%
99.84%
99.80%
99.88%
99.79%
99.89%
99.77%
99.86%
99.92%
99.82%
99.86%
99.90%
99.83%
99.70%
99.71%
99.75%
99.83%
99.90%
99.71%
99.72%
99.81%
99.89%
99.75%
99.81%
99.77%
99.85%
99.90%
99.84%
99.73%
99.83%

99.47%
99.31%
99.48%
99.54%
99.40%
99.54%
99.59%
99.49%
99.40%
99.63%
99.61%
99.65%
99.55%
99.76%
99.56%
99.60%
99.48%
99.46%
99.41%
99.59%
99.35%
99.58%
99.39%
99.54%
99.72%
99.51%
99.53%
99.62%
99.48%
99.22%
99.34%
99.42%
99.50%
99.66%
99.32%
99.25%
99.48%
99.66%
99.41%
99.46%
99.43%
99.48%
99.67%
99.54%
99.30%
99.47%
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N65
N67
N68
N69
N7
N70
N72
N9
N90
N9l
N9%4
N97
N98

1933
1393
1360
1225
1228
1938
1380
1778
1639
1343
1186
1688
2093

99.99%
100.00%
100.00%
99.99%
100.00%
100.00%
100.00%
99.99%
100.00%
100.00%
100.00%
99.99%
100.00%

99.94%
99.86%
99.86%
99.67%
99.79%
99.93%
99.88%
99.76%
99.85%
99.89%
99.93%
99.80%
99.82%

99.78%
99.50%
99.53%
99.20%
99.43%
99.74%
99.60%
99.42%
99.53%
99.66%
99.72%
99.49%
99.50%

"Based on NCBI human reference genome GRC Build 37 (hgl9).

63



Supplementary Table 7. List of somatic non-silent mutations identified by targeted deep sequencing of 73 cases of NKTCL.

NO  Patient ID Hugo Symbol Entrez Gene Id Ch;;)nrzos Position* Is lazlsaigi:;on Re[ﬁlreelréce ]z:;::{)er Vzrrel:?;eili;le Protein Change
1 1 C2lorf33 8209 21 45563185 Missense C T 0.333 p.A176V
2 1 ZNF473 25888 19 50550045 Missense G T 0.133 p.G782V
3 1 GNAIL2 2771 3 50294992 Frame_Shift_Ins A ATGATACC 0.02 p.K232fs
4 1 NOTCH3 4854 19 15288858 Missense C A 0.105 p.R1294L
5 3 DNAH17 8632 17 76449472 Missense G C 0.196 p.D3494E
6 3 NRXNI 9378 2 50699451 Missense C T 0.339 p.E1077K
7 3 LRPIB 53353 2 141114025 Nonsense C A 0.312 p.E3806X
8 3 ZNF239 8187 10 44052630 Missense A G 0.347 p.F300L
9 3 PTPRZI 5803 7 121681026 Missense C A 0.171 p.H1065N
10 3 FNI 2335 2 216241226 Missense A G 0.297 p.11780T
11 3 FOXAI 3169 14 38061604 Missense G T 0.298 p.P129T
12 3 CD93 22918 20 23065638 Nonsense G A 0.331 p.Q398X
13 3 ZNF585B 92285 19 37676424 Missense C T 0.087 p.R672Q
14 3 DNAHS5 1767 5 13913926 Missense T C 0.314 p.T488A
15 3 ADAM20 8748 14 70989955 Missense G A 0.061 p.T557M
16 3 TET2 54790 4 106197207 Nonsense G A 0.683 p.W1847X
17 3 KMT2D 8085 12 49437567 Splice_Site T A 0.296 ¢.5320-2A>T
18 4 FGFR2 2263 10 123278280 Missense C T 0.352 p.A335T
19 4 CREBBP 1387 16 3779700 Missense C T 0.1 p.C1745Y
20 4 ANKRDI11 29123 16 89350300 Missense C T 0.387 p.D884N
21 4 GNAZ 2781 22 23438591 Missense G A 0.091 p.E237K
22 4 KRT77 374454 12 53086212 Missense C T 0.1 p.E474K
23 4 LHCGR 3973 2 48915492 Missense G A 0.357 p.H482Y
24 4 KIR3DL2 3812 19 55377319 Missense C A 0.376 p.L3371
25 4 TET2 54790 4 106156909 Nonsense C T 0.783 p.Q604X
26 4 MROH24 339766 2 234704914 Missense C T 0.041 p.R406C
27 4 CSMD3 114788 8 113318391 Missense G C 0.349 p.T2535R
28 6 ZNF5854 199704 19 37642891 Missense G A 0.091 p.A637V
29 6 GAREM 64762 18 29847959 Missense C T 0.176 p.E836K
30 6 NCOA6 23054 20 33345826 Missense G T 0.086 p.P242Q
31 7 ZNF184 7738 6 27419310 Missense G T 0.058 p.D676E
32 7 ENDOG 2021 9 131581150 Nonsense G T 0.071 p.E63X
33 7 JMJDIC 221037 10 65140170 Missense A C 0.095 p.F81V
34 7 ZNF250 58500 8 146107496 Missense C T 0.099 p.G358R
35 7 BAI3 577 6 70071146 Missense A T 0.087 p.K1327N
36 7 KMT2D 8085 12 49424057 Frame_Shift Del CAGTGCCCT A 0.058 p.R4659fs
37 7 PLCB3 5331 11 64029509 Missense G A 0.055 p-V600I
38 9 MAPKI 5594 22 22127164 Missense C T 0.117 p.E322K
39 13 DAPK1 1612 9 90258316 Missense G A 0.225 p.C315Y
40 13 NOTCH3 4854 19 15285162 Missense C A 0.043 p.D1485Y
41 13 DNAH9 1770 17 11833313 Missense T C 0.133 p.I315T
42 13 GRIN2D 2906 19 48923009 Missense C A 0.5 p.L677TM
43 13 TLR4 7099 9 120475863 Missense A T 0.236 p-N286I
44 13 FGFR4 2264 5 176522367 Missense C T 0.303 p.S479L
45 13 KALRN 8997 3 123987830 Missense A C 0.25 p.T231P
46 13 FRY 10129 13 32808741 Missense T A 0.255 p.V1853D
47 13 FATI 2195 4 187629624 Missense A G 0.275 p.V453A
48 14 MAPKI 5594 22 22221708 In_Frame_Del =~ CCCGCCG C 0.047 p.6_8del
49 14 LEFI 51176 4 108969874 Missense G T 0.139 p.A372D
50 14 PDE4DIP 9659 1 144906196 Missense C T 0.183 p.DI76N
51 14 CSMD1 64478 8 2944708 Missense C A 0.143 p.G2462V
52 14 ZKSCANI 7586 7 99631581 Missense G A 0.083 p.G272R
53 14 DDX3X 1654 X 41196704  Frame_Shift Del TACAGCCAC G 0.353 p.G30fs
54 14 FZD5 7855 2 208631822 Missense C A 0.167 p.G548W
55 14 PTPNI3 5783 4 87671727 Nonsense A T 0.171 p.K919X
56 14 UGT241 10941 4 70513350 Missense G A 0.164 p.LSF
57 14 ARID1A4 8289 1 27099361 Nonsense C T 0.145 p.Q1200X
58 14 ATRX 546 X 76953110 Missense G A 0.486 p.S68L
59 15 SYNE1 23345 6 152763329 Missense C T 0.586 p.A1304T
60 15 KALRN 8997 3 123987945 Missense C T 0.397 p.P269L
61 15 HDACY 9734 7 18688277 Missense C A 0.329 p-.Q400K
62 15 ASXLI 171023 20 31021635 Frame_Shift_Ins G GT 0.315 p.R545fs
63 15 POU4F?2 5458 4 147560497 Nonsense C T 0.385 p.R69X
64 15 KALRN 8997 3 124132413 Missense C T 0.362 p.R813C
65 15 NFKBIA 4792 14 35872949 Missense G T 0.105 p.R95S
66 15 PTPRG 5793 3 62204600 Missense T A 0.351 p.V744E
67 16 GNAS 2778 20 57470686 In_Frame_Del =~ AAGCACC A 0.153 p.54_55del
68 16 GRM3 2913 7 86415913 Missense G A 0.114 p.A269T
69 16 NOTCH2 4853 1 120480552 Missense A G 0.164 p.C1089R
70 16 KMT2D 8085 12 49420655 Missense A G 0.104 p.C5032R
71 16 CDH3 1001 16 68725767 Missense G T 0.118 p.C647F



72
73
74
75
76
71
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
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HDAC4
SMC4
KMT2D
SYNEI
ERBB2
ATRY
R3HCCIL
GPR9S
PTPRK
DNAHS
ARHGAP22
DAPKI
PTPRN2
ZNF354B
DDX3X
ADAM20
TFEB
MSN
LRPIB
STAT3
CCNDI
ZFPI
GPRI2S
AMOT
CSMD3
DROSHA
DSPP
BAIl
ASXLI
KMT2C
RYR2
ZFHX3
STABI
FLG2
ANKRDI1
CSMDI1
SF3B3
CSMD3
ARIDIA
GRM6
RYR2
FSHR
CELSRI
DNAHI7
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HLA-A
CSMD2
DDX3X
CSMD3
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KRTS
DDX3X
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CD93
ZSCANI6

9759
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8085
23345
2064
546
27291
84059
5796
1767
58504
1612
5799
117608
1654
8748
7942
4478
53353
6774
595
162239
166647
154796
114788
29102
1834
575
171023
58508
6262
463
23166
388698
29123
64478
23450
114788
8289
2916
6262
2492
9620
8632
9378
3105
114784
1654
114788
80345
79734
4854
4478
3852
1654
400935
64762
8321
1856
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81849
54790
166647
8701
2195
53353
8326
285346
4750
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2776
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80345
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70990018
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143625693
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151875018
237905623
72992201
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Missense
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Missense
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Missense
Missense
Missense
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Missense
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Missense
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Missense
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Missense
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0.177
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0.329
0.08
0.472
0.341
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0.31
0.125
0.583
0.214
0.167
0.54
0.254
0.42
0.08
0.25
02
0.133
0.15
0.077
0.062
0.25
0.144
0.068
0.056
0.048
0.06
0.25
0.158
0.068
0.191
0.063
0.048
0.152
0.16
0.166
0.154
0.166
0.118
0.111
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0.22
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1
0.211
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0.568
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0.35
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0.329
0.5
0.182
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0.186
0.16
0.021
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p.E105K
p.K1187N
p.Q2731X
p.S552Y
p.V635L
p.V898I
p.D3726Y
p.R1089X
p.R3996C
p.R80OC
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p.S338N
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p.K272R
p.K273T
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p.P37Q
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p.S3500X
p.T772A
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p.C273Y
p.E863K
p.V341A
p.V4693M
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p.T96S
p.12_14del
p.R235Q
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NCOA3
GNAI2
ARIDIB
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DNAH17
FNI
RADY4
TP53
DDX3X
PTPRG
FAT3
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DNAHS
PCDHI15
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KIF7
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TET2
PTPNI3
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STAT3
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STAT3
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0.313
0.106
0.307
0.426
1.283
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0.495
0.507
0.195
1.04
0.081
0.636
0.476
0.17
0.5
0.494
0.116
0.503
0.135
0.667
0.121
0.088
0.202
0.175
0.165
0.111
0.258
0.225
0.167
0.218
0.144
0.224
0.114
0.249
0.375
0.274
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“Based on NCBI human reference genome GRC Build 37 (hg19).
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Supplementary Table 8. List of non-silent muttions identified by whole exome sequencing of 26 cses of NKTCL without the mtched norml tissue.

Patient ID  Hugo Symbol  Entrez Gene Id C:(I’EZO Position* Cla\s/;g:;l:ion Rielf:lzce l;;;l:;: Vaﬁ:;:r;teiilile Protein Change
143 COMMDI0 16144 5 115426870 stopgain C A 0.158 p.S76X
143 TAS2R38 176817 7 141672829 stopgain C A 0.053 p.G221X
143 CRYL1 15974 13 21086613 stopgain G A 0.174 p-Q40X
143 WDR89 80666 14 64066363 stopgain G A 0.094 p-R100X
143 PGD 2631 1 10478930 missense T C 0.102 p.L386P
143 KLF17 173484 1 44595602 missense T G 0.062 p.L220R
143 KLF17 173484 1 44595614 missense C G 0.076 p.P224R
143 FLG2 1014342 1 152323534 missense C G 0.089 p.R2243T
143 PTPNI14 5401 1 214556970 missense C T 0.087 p.R743H
143 HK2 189 2 75099527 missense A G 0.074 p-HIS9R
143 SNRNP200 14014 2 96942874 missense G A 0.074 p.R2013C
143 FERILS 1293083 2 97365288 missense A G 0.231 p-M1538V
143 SCN94 2977 2 167055838 missense T C 0.091 p.T1760A
143 SCN94 2977 2 167056123 missense T C 0.114 p-N1665D
143 SCN94 2977 2 167143021 missense C G 0.068 p.R476T
143 ZNF804A 194250 2 185802216 missense T C 0.061 p.1698T
143 ERBB4 5235 2 212566763 missense T A 0.198 p-N4731
143 UGTIAl 463 2 234669360 missense A G 0.063 p.S143G
143 MTMRI14 22485 3 9704010 missense C T 0.060 p.Al123V
143 ZNF502 33210 3 44763301 missense C T 0.133 p.T3311
143 ZNF717 1290209 3 75788230 missense C T 0.080 p.V1321
143 IGF2BP2 6548 3 185407149 missense T C 0.078 p.Q224R
143 IGF2BP2 6548 3 185407152 missense G C 0.080 p.T223S
143 RTPI 153708 3 186917701 missense C T 0.114 p.A212V
143 BMP2K 198892 4 79833077 missense G A 0.051 p.-V1126M
143 GK2 33214 4 80328969 missense T C 0.064 p.K129R
143 GK2 33214 4 80329048 missense A T 0.080 p.L1031
143 WDFY3 14991 4 85623612 missense C A 0.175 p.E2830D
143 OSTC 21227 4 109571947 missense G A 0.061 p.G46R
143 PCDHI8 19035 4 138452598 missense C A 0.160 p.Q215H
143 scoc 1153663 4 141294788 missense G A 0.051 p-R33Q
143 ANP32C 12403 4 165118838 missense G A 0.087 p.-S9L
143 PRDM9 20227 5 23521243 missense T C 0.143 p.S155P
143 KCNN2 170775 5 113822755 missense T A 0.190 p-N421K
143 ZNF354B 58230 5 178310417 missense C G 0.255 p.Q322E
143 OR2V2 206880 5 180582175 missense A T 0.085 p-N78I
143 ERVFRD-1 207582 6 11105377 missense G C 0.055 p.-T56R
143 FAMSA1 16255 6 17601058 missense G A 0.100 p.-Al140T
143 MuUC22 1198815 6 30995913 missense A G 0.057 p.D902G
143 HLA-DQA2 20056 6 32713061 missense C A 0.054 p-Q70K
143 COL2141 30820 6 56035470 missense T C 0.129 p.T335A
143 KHDC3L 1017361 6 74073534 missense T G 0.116 p.V202G
143 DOPEY1 15018 6 83861669 missense G T 0.061 p-WI991L
143 TRMTI1 1031712 6 126314922 missense T C 0.067 p.L31S
143 TRMTI1 1031712 6 126314924 missense C T 0.066 p.L32F
143 PCMTI1 5389 6 150123436 missense G A 0.074 p-S260N
143 ARIDIB 20732 6 157528640 missense G A 0.057 p-R2122H
143 PDCD2 2598 6 170886760 missense T C 0.066 p.K275E
143 SEMA3C 6379 7 80374575 missense G A 0.125 p.R631C
143 ZNF655 138494 7 99170128 missense G A 0.055 p.E168K
143 CYP344 17460 7 99377697 missense T C 0.095 p-H28R
143 PILRB 178238 7 99956664 missense T G 0.050 p.L139W
143 MmucCt7 1040105 7 100675860 missense T C 0.111 p.L388P
143 muct7 1040105 7 100676193 missense A C 0.119 p-N499T
143 PLXNA4 1105543 7 132069952 missense T C 0.070 p-N492D
143 TNFRSF11B 2546 8 119945254 missense C T 0.085 p.E106K
143 IFNA14 2172 9 21239862 missense T C 0.052 p-N25D
143 CLTA 7096 9 36198985 missense G A 0.114 p.G89S
143 CYorf3 32823 9 97522094 missense A G 0.198 p.D10G
143 MSANTD3 80655 9 103204567 missense C T 0.093 p.P116L
143 TTF1 7344 9 135276911 missense A G 0.061 p.-V433A
143 PPPIR26 14811 9 138378056 missense T C 0.083 p.L567S
143 TAF3 31923 10 8006041 missense C T 0.062 p.P190S
143 ANKRD30A4 52997 10 37508293 missense G A 0.050 p.S1162N
143 ZNF374 3421 10 38406445 missense A C 0.051 p.K122N
143 PGBD3 170753 10 50724379 missense A G 0.055 p.-V729A
143 FGFR2 23029 10 123244979 missense C T 0.191 p.V710M
143 MKI67 2417 10 129904259 missense T G 0.063 p.K1949Q
143 MKI67 2417 10 129904459 missense T C 0.057 p.K1882R
143 ORS52E2 1005164 11 5080686 missense G A 0.067 p.-H58Y
143 OR1044 207186 11 6898219 missense G T 0.074 p.C114F
143 MRGPRX3 54031 11 18158756 missense T C 0.071 p.S3P
143 BTBDI18 1145101 11 57512683 missense C A 0.095 p.Q354H
143 GLYATLI 80661 11 58722687 missense A G 0.116 p.T118A
143 GLYATLI 80661 11 58722698 missense G T 0.074 p.KI2IN
143 CLPB 30813 11 72005110 missense C T 0.085 p.D566N
143 FKBP4 2014 12 2909698 missense T G 0.138 p-H329Q
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143
143
143
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145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145

DDX23
GALNT6
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
TSPANI9
RPLI0L

PPP2RSE

WDRS89

WDR89

WDRS89

WDR89

WDR89

TTC7B

TMEM251
SNURF
USPS8
ITGAX
SALLI
NOL3
MLYCD
METTLI16
C1Cl
SLFNI12L
MRPLI10
CoX11
HLF
SLC1643

TCEB3B
TCEB3B
LMNB2
MUCI6

GIPCI
wiz
MAU2

ZNF225

ZNF415
KIR2DL4
SYTS

ZBTB45

DZANKI
MYL9

SALL4
TCPIOL
DOPEY?2

TTC3

EIF3L

MXRAS
OFD1
PIGA
PHEX

FAM104B

FAM104B
TAF1

ARMCX4

GLUD2

MAP3K6
USP34
REVI
MAP2

ZBTBI11

ENAM
Csorf42

ITGA2
NUDTI2
UQCRQ

CDKL3

SLIT3

TBCID32

MTHFDIL
RELN

CREB3L2

UNC5D

MATN2
OXR1
TAF2

KCNMAI

LRRC27

CFAP46

4818
7210
5730
5730
5730
5730
5730
1100917
80746
6246
80666
80666
80666
80666
80666
1010854
1098621
22804
5154
1286375
2968
3946
12213
24086
25099
1195790
148887
4375
2126
4207
16427
16427
32737
24690
202494
21241
15329
13362
18355
2255
1297774
32792
1099407
6097
20436
144659
5128
3316
16091
15419
3611
2641
1282754
1166703
138362
138923
1256155
12084
4672
14709
16316
31847
14415
31889
23073
2203
31438
14402
16508
3062
152730
15440
173054
194071
80872
30583
181354
3184
2247
30626
1200049
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49239496
51773129
58217698
58217770
58220811
58220819
58220831
85408282
47120818
63863387
64066352
64066367
64066395
64066398
64066402
91059919
93652617
25207325
50769578
31391603
51174697
67208844
83948772
2344798
8141735
33807072
45901618
53040118
53398112
80194643
44559925
44559927
2434474
9066673
14591568
15538007
19458149
44635647
53611776
55317499
55686365
59028871
18377154
35176580
50407959
33949205
37571465
38525560
38251604
3240164
13762624
15349697
22108552
55172521
55172689
70608657
100746250
120183026
27689342
61577773
100040723
210574826
101390034
71509124
37158435
52351402
102894705
132203218
133702107
168233506
121577283
151286162
103193910
137613091
35616959
98991200
107695493
120795650
78799378
134169349
134694433

missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain

stopgain
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0.077
0.063
0.136
0.133
0.171
0.081
0.156
0.126
0.050
0.063
0.069
0.085
0.099
0.102
0.102
0.111
0.050
0.184
0.080
0.080
0.052
0.053
0.085
0.082
0.169
0.058
0.093
0.070
0.070
0.108
0.063
0.106
0.093
0.057
0.133
0.082
0.078
0.059
0.127
0.073
0.087
0.057
0.281
0.065
0.085
0.056
0.200
0.056
0.089
0.070
0.062
0.052
0.167
0.077
0.069
0.132
0.082
0.075
0.062
0.095
0.078
0.051
0.057
0.065
0.069
0.052
0.063
0.078
0.053
0.213
0.085
0.160
0.095
0.167
0.051
0.065
0.056
0.089
0.085
0.061
0.146

p.R24W
p.Al46V
p.P227T
p.L203V
p.L108I
p.V105A
p.RI0IM
p.1244N
p.A41V
p.L199F
p.R103S
p.D9SE
p.C89Y
D.A88G
p.S87P
p.S673L
p.W37C
p.R27C
p.G367D
p.G1026D
p.C479Y
p.E268K
p.S387L
p.L2621
p.DI37V
p.Q53K
p.M257V
p.K269N
p.A254T
p.R88W
p.K571E
p.R570T
p.A341T
p.H6925D
p.T104S
p.S289R
p.R428W
p.C294G
p.R508C
p.F152Y
p.Q237H
p.F57S
p.V5251
p.F110L
p.T355P
p.S176N
p.V79A
p.Q908R
p.N109T
p.P1188T
p.N168S
p.R119Q
p.D223E
p.T114K
p.ASIE
p.M879K
p.S892P
D.S496R
p.W381X
p.L436X
p.G523X
p.E1641X
p.R240X
p.G661X
p.L2568X
p.R272X
p.L224X
p.E65X
p.Y36X
p.R294X
p.Q628X
p.Q668X
p.E2024X
p.E42X
p.W762X
p.G349X
p.Q124X
p.R695X
p.W589X
p.K377X
p.W1244X
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145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145

LMO7
SAMDA44
ESRRB
CCDC88C
ASB2
CDYL2
CEP76
Cox412
NDRG3
SYAPI
CXorf36
PLEKHGS
MTOR
MFN2
VPS13D
PHC2
CSMD2
MTFI
COLY942
DNAJC6
WLS
MTF2
DCST2
SLC5041
OR10J3
FASLG
TNR
SwT1
PRG4
LHX9
TRAF3IP3
KCNH1
RCOR3
CENPF
ARID4B
EROILB
ZNF695
BIRC6
SOCS5
USP34
UGP2
10-Sep
BCL2L11
BINI
FAP
GALNT3
TTC21B
SCRN3
TIN
TIN
MSTN
SLC39A410
IKZF2
FNI
CCDC108
SGPP2
BRPFI
TRAKI
NKTR
KLHL40
ABHDS
PARP14
NPHP3
ANAPCI3
SLC35G2
PLDI
CHRD
NELFA
SORCS2
CLNK
TMEM165
REST
DCK
ANKRDI17
PPEF2
THAPY
ADH6
FAT4
KIAA0922
RXFPI
KLKBI

15842
15589
4452
1080414
16150
152342
24899
32609
32013
32796
176819
198681
4958
14874
18156
198040
52896
5955
1852
14787
24911
7358
144622
18845
1004467
639
3285
17673
5807
20204
25228
172362
18254
16343
31371
19891
20394
16252
144949
14709
6759
178584
207003
139351
4460
4482
24753
24583
133378
133378
5259
20342
16260
212482
194302
152386
4634
1265608
5385
152393
16006
17554
153240
15391
25246
2662
3741
5663
20777
52964
18475
5612
788
1286771
6239
24672
1102470
24582
15196
21634
892

13
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76378636
55203855
76948391
91782119
94405789
80718807
12698999
30231227
35284799
16754353
45051249
6535118
11206776
12058890
12320777
33836635
34180265
38287942
40773405
65852598
68603514
93575896
155006054
155109307
159283990
172634851
175362981
185135752
186280642
197898138
209936436
210970910
211449609
214819387
235416097
236445020
247162673
32740298
46986930
61463014
64112982
110325462
111907653
127826559
163029362
166615991
166773804
175287699
179585713
179594047
190922291
196571444
213872667
216286882
219867730
223423403
9788033
42166993
42672742
42727606
43759228
122437721
132440866
134197543
136573802
171427470
184106420
1987886
7691261
10515107
56290806
57798179
71888211
74088726
76797714
83839689
100131429
126371749
154507523
159567981
187149371

stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense

missense
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0.051
0.069
0.083
0.087
0.082
0.060
0.065
0.091
0.098
0.091
0.054
0.056
0.077
0.056
0.065
0.067
0.077
0.056
0.067
0.121
0.058
0.224
0.054
0.073
0.074
0.061
0.053
0.071
0.060
0.057
0.066
0.197
0.052
0.056
0.196
0.121
0.056
0.050
0.050
0.074
0.194
0.108
0.066
0.070
0.056
0.082
0.056
0.060
0.085
0.058
0.063
0.063
0.091
0.070
0.062
0.063
0.111
0.062
0.067
0.085
0.062
0.052
0.171
0.054
0.051
0.085
0.162
0.231
0.083
0.078
0.065
0.056
0.053
0.067
0.118
0.060
0.082
0.063
0.125
0.088
0.089

p.W343X
p.R277X
p.QI83X
p.Q514X
p.E428X
p.R82X
p.E167X
p.E90X
p.E304X
p.S120X
p.W82X
p.K174N
p.A1548D
p.D22IE
p.Q380E
p.P1328
p.R1070C
p.AS40T
p.K308N
p.R297TW
p.M489L
p.A39T
p.L421
p.N54K
p.LIS4F
p.LI8II
p.V431IM
p.145L
p.F1236Y
p.F3061
p.K192M
p.C619R
p.MI122T
p.N2158K
p.L101P
p.V22F
p.T791
D.A3604T
p.R421S
p.T2333M
p.V279F
p.S23IN
p.R83C
p.RIS4W
p.A714S
p.D310Y
p.L621P
p.S281G
p.D7678V
p.S6279N
p.E274G
p.T441S
p.L307H
p.M493K
p.D1903Y
p.A320V
p.P1119L
p.A58D
p.S162G
p.D166N
p.R280Q
p.HI575N
p.MI12L
p.E38D
p.R167Q
p.R314K
p.D86TV
p.M275L
p.V5131
p.P296H
p.R298S
p.A1052V
p.L112Q
p.ETK
p.P349H
p.C775F
p.D126G
p.V3193A
p.P491S
p.G330R
p.T8S
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145
145
145
145
145
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145
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145
145
145
145
145
145
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145
145
145
145
145
145
145
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145
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145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145

TRIML?2
MYOI10
CSorf42
LIFR
RICTOR
ARHGEF28
POCS
RASGRF2
ATP6APIL
CHSY3
HINT1
CATSPER3
ANKHDI1
TCOFI
Fi12
SLC1741
HISTIH2AM
ZNF311
MUC22
HLA-DQA2
PTK7
GPRI111
GPRI115
PHF3
SDK1
CYTH3
GPNMB
BAZIB
GTF2IRD1
AKAPY
SAP25
muct7
NRCAM
CASP2
EZH2?
CSMD1
NATI
CCAR2
LETM2
VCPIP1
PREX2
DCAF4L2
OSGIN2
INTSS
CSMD3
FERIL6
SLA
SCRIB
ARID3C
TESK1
TRPM3
PRUNE?2
RMI1
KLF4
RC3H2
ABLI
NETI
FAM208B
CUBN
SVIL
FZD8
CSGALNACT?2
GDF10
HK1
ZSWIMS
KAT6B
LRIT1
IFIT1
PLCEI
Cl0orf12
SORCS1
FAMI160B1
DMBTI
CHSTI15
TRIM68
SLC5412
BDNF
KIAA1549L
SLCI1A42
CKAPS
SMTNLI1

173553
12334
23073
2310
152756
1244364
152408
6909
1017971
175856
5340
178019
24668
1195141
505
5074
3514
1010877
1198815
20056
152882
153839
153838
15153
152744
4227
2510
32408
16328
147185
1168682
1040105
5010
32982
152998
33225
1291962
21174
144652
25054
24870
152418
1126111
17864
198124
1039112
6748
182706
1017363
6285
206947
15225
24945
4235
1100588
7313
5863
17782
1081
21738
31866
18590
4962
33500
15037
12330
15613
1548
16341
15652
52918
20940
17579
15892
18073
178498
170735
12194
4171
1008938
1105565
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189020217
16673974
37181016
38484919
38944624
73163755
74988229
80409671
81613895

129243869

130495165

134305664

139781806

149771632

176831338
25820086
27860595
28963421
30993390
32713076
43106613
47641199
47682302
64394089
4089047

6205415

23296589
72880718
73973314
91709099

100170048

100678499

107872884

143001851

148543608

2796234
18079696

22472003
38260109
67546792
69032482
88885412
90921857
95850730

113318412

125088439

134050923

144886022
34623626
35607333
73225536
79323241
86616935

110250032

125611995

133759761

5496309
5790986
17113480

29843824
35929151
43651070
48429311
71144115
75559117
76602713
85992038
91152471
95987078
98741197

108427534

116605797

124389424

125805716
4621730
26743176
27679862
33596318
35336579
46776482
57310351

missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense

missense
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0.161
0.098
0.070
0.050
0.051
0.148
0.052
0.182
0.133
0.063
0.082
0.058
0.093
0.053
0.060
0.056
0.080
0.058
0.077
0.063
0.078
0.194
0.055
0.053
0.098
0.053
0.121
0.067
0.061
0.059
0.085
0.081
0.089
0.095
0.062
0.061
0.056
0.052
0.129
0.056
0.068
0.069
0.054
0.091
0.172
0.066
0.083
0.167
0.064
0.054
0.056
0.105
0.051
0.080
0.069
0.055
0.061
0.057
0.053
0.066
0.070
0.051
0.133
0.078
0.057
0.056
0.073
0.211
0.138
0.055
0.074
0.052
0.060
0.114
0.068
0.056
0.085
0.063
0.108
0.063
0.073

p.C148S
p.S1663R
p.TI838N
p.V850A
p.R1637G
p.S736Y
p.R263G
p.T8OIR
pII51V
p.G301E
p.R119Q
p.R45I
p.R85M
p.TI1371
p.A293T
p.Y89H
p.N111K
Dp.S453N
p.T61K
p.ST5R
p.Q419K
p.PI5H
p.V44IM
p.S68G
p.W890C
Dp.R284G
p.G149D
p.N960K
p.G759D
DP.V2543E
p.Q154H
p.L1268M
p.I105L
p.M401K
p.P67H
p.A3523V
p.A109D
p.L343P
p.G351W
p.MI1205L
p.D1186N
p.K263M
p.D36V
p.R30IW
p.C2592F
p.A1365T
p.S226N
p.T1070M
p.R22IW
p.VI83F
p.W746R
p.KI3I7E
p.A345V
p.P215S
p.G1163C
p.S714N
p.P284T
p.S1868P
p.N857I
p.N16K
p.V4031
p.QI58R
p.A192D
p.L5211
p.P1512T
p.C33Y
p.R506P
p.MIK
p.T609A
p.A17D
p.N7391
p.A385D
p.A1784T
p.ISL
p.P4128
p.A29V
p.N84H
p.GI137E
p.L92I
p.E1609K
p.E79G
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145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
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145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
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145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145

AHNAK
HNRNPUL2
DPF2
KCNK7
LRFN4
COROIB
NUMAI
ARAPI
RELT
TPBGL
TENM4
PCF11
POU2AF]
cCDCls
WNKI
CACNA2D4
cD9
CDI63LI
A2M
LRP6
PKP2
SYT10
LMBRIL
FAMI86B
SLC448
KRT3
GLII
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
BBSIO
FGD6
TMEM132C
BRCA2
EXOSC8
THSDI
PNP
EDDM3B
HOMEZ
LRRCI6B
FBX034
KTNI
WDRS9
WDRS9
WDRS9
WDRS9
AKAPS
MAP3K9
FOS
DDX24
SERPINAI
SORDL
SLCI241
CEPI52
LEOI
LDHALGB
MYOIE
VPSI3C
VPSI3C
NOX5
TLE3
CSPG4
SCAPER
ILI6
10GAPI
TNRC64
TNRC64
SRCAP
HERPUDI
PSKHI
PMFBPI
ZFHX3
FANCA
DOC2B
INPPSK
CI70185
ACAPI
Cl701174
ALOXE3

1620
1079559
6268
33347
24036
20441
6185
15242
152222
1195528
1098816
15885
6235
25004
213655
172364
1769
174941
14
2336
4572
198992
18113
32130
1258401
57088
5269
5730
5730
5730
5730
5730
24685
18351
1136103
59
181503
199263
270
22360
20834
138360
152231
4986
80666
80666
80666
80666
4857
33141
5252
20414
1127707
21199
1184832
14985
138792
33195
4998
20821
20821
24505
20908
1897
20843
172217
3870
14494
14494
6662
14685
6742
31293
6885
1286167
3585
16532
1114118
14716
175734
21628

11
11

16
17
17
17
17
17
17

62300307
62491181
65113431
65360542
66626183
67210002
71727068
72408211
73103469
74953106
78380529
82878277
111225009
124863125
970360
1919749
6309691
7527290
9246128
12311834
32945649
33535419
49498244
49994839
51890859
53189427
57865738
58217698
58217770
58220801
58220811
58220819
76741028
95603229
129180598
32910581
37578660
52971819
20944591
21238629
23746180
24528549
55817500
56117061
64066367
64066395
64066398
64066402
64936364
71216715
75747586
94528621
94849473
45981393
48499939
49034199
52257978
59500155
59510272
62255003
62266596
69347718
70388588
75977720
76914160
81517751
91017876
24802979
24834817
30733463
56966197
67942738
72153955
72828030
89874739
22359
1417221
3732603
7247217
7330559
8018940

missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense

missense
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0.053
0.066
0.063
0.053
0.053
0.055
0.055
0.055
0.053
0.085
0.163
0.053
0.075
0.074
0.056
0.075
0.056
0.072
0.102
0.156
0.133
0.068
0.053
0.082
0.077
0.109
0.063
0.065
0.062
0.084
0.053
0.097
0.080
0.056
0.050
0.051
0.050
0.191
0.060
0.056
0.052
0.050
0.063
0.082
0.083
0.133
0.115
0.126
0.065
0.058
0.058
0.069
0.077
0.098
0.059
0.054
0.054
0.086
0.167
0.053
0.053
0.070
0.054
0.056
0.063
0.080
0.095
0.068
0.058
0.093
0.111
0.056
0.067
0.190
0.063
0.087
0.052
0.077
0.100
0.050
0.077

p.D528Y
p.F257L
p.P269H
p.Q286H
p.G323D
p.R33H
p.A494D
p.C995S
p.T194M
p.R338C
p.W2287C
p.R643Q
p.T250S
p.P734T
p.T601K
p.S8731
p.COY
p.H1053Y
p.E725K
p.V907A
p.A836S
p.R4I2L
p.A136V
p.P195Q
p.S958N
p.A134P
p.G1072E
p.P227T
p.L2031
p.TI1IN
p.L108I
p.V105A
D.S246Y
p.V61IM
p.Q627K
p.K697E
P.A67TV
p.T1901
p.R234Q
p.QIO7L
D.AS6V
p.G566D
p.RI3IK
p.DSO7E
p.D9SE
p.C89Y
D.A88G
p.S87P
p.D418N
p.A362V
p.R201L
p.E355D
p.K34N
p.L425M
p.N8S
p.RI312C
p.S261L
p.S339N
p.A309T
p.AL127V
p.L810H
p.K682E
p.P13S
p.GI371V
p.Y640N
p.HAL
p.L912H
p.S1006T
p.F18601
p.G1188R
p.VI4A
p.G29D
p.Q809H
p.G2851S
p.VISTI
p.N1411
p.S33C
p.QI39K
p.Q204L
p.A417T
p.R140Q

74



145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
145
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147

MYH?
MYH3
ADORA2B
ZNF624
FLCN
ALKBHS
SLC644
ZNF830
SRCINI
HCRT
ATP6V0AI
EMILIN2
TGIFI
GREBIL
LAMA3
SETBPI
KDSR
ABCA7
LMNB2
HSDIIBIL
ZNF846
cC2D14
HAUSS
CRTCI
HAUSS
GMFG
FCGBP
FCGBP
AXL
LYPD5
CD3EAP
PNMALI
ARHGAP35
BBC3
KPIN
CLDND?
ZNF350
PRKCG
LILRB3
PPPIRI2C
PPP6RI
ZNF582
ZNF606
ZNFI35
ZNF324B
T™MC2
ATRN
BPI
KREMENI
RRP7A
EFCAB6
PPP6R2
HDAC6
ZC4H2
KIF44
HDX
CXorf57
ALGI3
AMOT
MTMRI
GABRQ
SLCI1043
GNAQ
SEC24D
WDRS9
ATP241
KIAA1328
CACNAII
ZBTB48
TIE]
ERICH3
COLGALT?
CD46
SYT14
ACVRIC
TTN
AGXT
xPC
CSRNPI
ZNF717
714

17534
2470
676
20787
144997
17758
1045
52857
25248
1524
5177
32048
174886
1142966
198129
15559
2035
19112
32737
198708
1077624
17721
33417
15321
15302
4877
3890
3890
21913
182573
12099
18215
4491
14417
7059
152353
21632
2739
24318
17607
14931
144690
25027
7134
207395
80751
139322
1725
32045
15703
198856
14678
6044
18684
12310
144657
18015
1257237
133265
3828
18558
19848
2072
14822
80666
173201
20776
21096
5341
5424
1002912
15101
172361
153262
145259
133378
30
4628
33027
1290209
32153
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10435038
10545856
15848699
16525654
17117077
18087849
28548960
33288595
36720438
40336452
40642572
2909745
3457688
19029526
21426358
42530201
61006107
1046922
2431819
5687929
9869316
14034210
17170858
18870394
36110961
39819122
40366547
40366549
41765523
44301885
45912071
46973161
47424543
47729852
47979789
51871172
52468780
54385809
54744781
55604014
55750803
56895321
58491143
58573071
58965158
2559828
3543044
36938960
29533438
42915746
44022409
50874814
48664837
64139054
69639596
83581198
105882762
110968248
112035202
149924290
151815476
153715967
80537112
119660349
64066363
28912148
34647273
40076984
6642217
43783241
75078377
183942796
207940453
210267899
158406791
179583962
241817009
14219989
39186567
75788230
147108985

missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
stopgain
stopgain
stopgain
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense

missense
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0.068
0.073
0.082
0.093
0.056
0.062
0.056
0.146
0.067
0.063
0.063
0.070
0.051
0.095
0.057
0.159
0.065
0.133
0.079
0.063
0.050
0.080
0.121
0.052
0.054
0.125
0.105
0.105
0.077
0.080
0.063
0.051
0.065
0.118
0.075
0.073
0.138
0.121
0.160
0.075
0.070
0.053
0.062
0.063
0.056
0.073
0.055
0.061
0.058
0.200
0.078
0.065
0.073
0.054
0.074
0.069
0.061
0.114
0.061
0.060
0.061
0.064
0.261
0.160
0.108
0.060
0.206
0.103
0.087
0.062
0.264
0.219
0.058
0.065
0.276
0.221
0.111
0.197
0.054
0.061
0.065

p.AS70V
p.Y589C
p.L46Q
D.S849L
p.E544D
p.D9SN
p.L6S
p.S4A
p.P153S
p.C39Y
D.Y364F
p.P918S
p.QI70L
p.M4831
p.A1273T
p.P299L
p.T235S
p.R582C
p.E558K
p.S224N
p.Ql46R
.S569Y
p.L92M
p.G236R
p.P48SH
p.R142C
p.P4563S
p.L4562P
p.RSOOL
p.G162D
p.T2821
p.D378Y
p.R87IC
p.A145V
p.Q394H
p.G93D
p.Q309L
p.R2IG
p.Y291S
p.P643L
p.ES74G
p.1489V
p.I302K
p.V53M
p.M301
p.K228E
p.F523L
p.S152C
p.R247Q
p.RIGH
p.V7951
p.R512H
p.L167P
p.Q143H
p.S1153N
p.K645N
p.S527P
p.R459K
p.KI86M
p.L596V
p.TI25N
p.R409H
p.T96S
p.K778X
p.R100X
p.R671X
p.E333X
p.S1864X
p.P264S
D.A876V
p.G373S
p.E194G
p.D257N
p.EI87D
p.A220P
p.T80521
p.R301H
p.A27V
p.A129V
p.V1321
p.A246V
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147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
147
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150

PEXS5L
RFCI1
PTPNI3
CDHI2
MROH2B
NUDTI2
PCDHGB6
RIPK1
SDK1
GRID2IP
CRHR?2
TNS3
PCLO
FBXLI13
SHH
DLGAP2
PTK2B
MALRDI
Cl0orf25
TIAL1
CTDSP2
CTDSP2
CTDSP2
CTDSP2
LRIG3
LATS2
WDRS89
WDRS89
WDRS89
WDRS89
WDRS89
SPTB
DPH6
CRAMPIL
ORIE2
ORIE2
KRT40
DLGAPI
LAMA3
TCEB3B
ZNF266
MED26
SYNE4
CD40
MIF
MIF
C2orf57
TLLI1
LRRDI
T™CI
LYZL1
WDRS89
SMCHDI1
VPS16
TCN2
SAMDI13
WDR63
PRUNE
MUCI
LMXIA
LGR6
OBSCN
GAREML
TBCIDS
EVX2
TTN
SSUH?2
ZNF717
TF
ANAPCI3
ZNF732
SDADI
WDFY3
DCHS?2
GUCYIA3
CIQTNF3
MAP3KI
HLA-DQA2
HLA-DQA2
HLA-DQA2
HLA-DQA2

16559
2913
80685
4061
173489
31438
32100
3804
152744
1145118
1883
22748
33026
145032
193
4745
173176
1142308
1039380
3252
5730
5730
5730
5730
153377
14572
80666
80666
80666
80666
80666
1024858
80650
20825
3554
3554
182497
4746
198129
16427
6631
4831
1039876
152854
2415
2415
152614
12464
1161528
138691
32517
80666
15295
22575
1184726
1134664
145172
21222
1204286
177398
21636
1271223
1168241
1102426
1080458
133378
15931
1290209
1063
15391
1137608
18115
14991
17639
1256449
181435
5921
20056
20056
20056
20056

L R e IR IR T R R NV R Y Y N N Nt
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179529592
39344058
87691072
21755750
41004501
102895154
140789036
3113419
4091412
6537817
30721564
47336776
82580404
102667927
155599169
1616708
27301727
19413531
45496249
121341701
58217698
58217763
58217770
58220811
59268296
21557725
64066352
64066367
64066395
64066398
64066402
65251050
35834658
1706779
3336748
3336750
39137138
3879245
21293894
44559941
9524511
16688019
36497837
44751261
24236995
24237001
232458089
166981338
91774343
75404222
29581448
64066363
2739512
2843264
31022460
84791375
85573786
150990334
155161015
165175103
202288114
228561708
26410482
101650076
176948202
179585731
8671409
75788230
133485253
134197439
264941
76892532
85614039
155160363
156632390
34042981
56177851
32712967
32713076
32713080
32713090

missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense

missense
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0.176
0.069
0.241
0.250
0.065
0.174
0.140
0.170
0.065
0.175
0.063
0.258
0.278
0.056
0.061
0.116
0.286
0.063
0.055
0.061
0.058
0.217
0.085
0.060
0.063
0.242
0.067
0.100
0.132
0.135
0.136
0.078
0.186
0.182
0.097
0.083
0.234
0.152
0.238
0.250
0.093
0.202
0.167
0.067
0.172
0.167
0.154
0.157
0.050
0.150
0.132
0.087
0.106
0.083
0.052
0.070
0.115
0.058
0.138
0.071
0.088
0.074
0.138
0.144
0.170
0.095
0.165
0.082
0.057
0.136
0.070
0.082
0.145
0.079
0.053
0.116
0.079
0.063
0.059
0.058
0.051

p.Q384P
p.K8OE
p.K1552T
p.L612P
p.VI38IM
p.I74M
p.V4231
p.R621Q
p.P954H
p.G1148R
p.ES2K
p.F1194V
p.T31671
p.R99I
p.WI128L
p.L595R
p.S718N
p.R292H
p.L20P
p.S88I
p.P227T
p.R205H
p.L203V
p.L108I
p.LO1OI
p.R707Q
p.R103S
p.D9SE
p.C89Y
p.A88G
p.S87P
p.R1306Q
p.H25R
p.R674H
p.MI30L
p.P129L
p.L292M
p.K275R
p.C102Y
p.D565E
p.N364H
p.R208C
p.V145M
p.R90Q
p.A49T
p.G51S
p.R143X
p.E669X
p.W814X
p.E405X
p.W93X
p.R100X
p.E1170X
p.Q371X
p.Y385X
p.V371
p.E542Q
p.L29S
p.T1801
p.Y329C
p.G843S
p.D8417G
p.G661S
p.T568M
p.KI0IN
p.S7672T
p.CI55R
p.V1321
p.N488Y
p.GT3E
P.W568R
p.E264V
p.K3016N
p.12029N
p.K358R
p.L84V
p.T942S
p.F38L
p.S75R
p.K76R
p.ST9R
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150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150

HLA-DPBI
MYCTI
TRRAP
CLN8
PIPSKIB
FOXB2
GABBR2
NRPI
NCOA4
FAMI3C
ARIDSB
KCNMAI
CNNM2
CTBP2
CTBP2
CTBP2
CTBP2
JAKMIP3
SLC22412
LTBP3
TENM4
GRIA4
SCN2B
ESAM
SLCOIB7
ADAMTS20
KMT2D
TFCP2
KRT3
SMARCC2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
SRGAPI
TBKI
SART3
crr
HECTDI
WDRS9
WDRS9
WDRS9
WDRS9
WDRS9
WDRS9
SNWI
HSP90AAI
CCNB2
CI601f59
GTF3CI
NLRCS
HYDIN
CDHI5
RAII
CNTNAPI
CDH2
CELF4
ELANE
ZNF565
DYRKIB
NUMBL
PINLYP
T™MC4
FCAR
ZNF787
ZNF787
MCMS
SSTR4
PYGB
ERGIC3
SMTN
GTSEI
CHKB
MSL3
KLHLIS
DMD
CCNB3
FAMI104B
FAMI104B

2121
25107
3496
18941
3558
1013735
5458
3873
1145260
198215
32199
2247
199077
22802
22802
22802
22802
1105521
144585
21070
1098816
1077243
4588
138961
1009562
25003
3482
5653
57088
139067
5730
5730
5730
5730
5730
5730
20762
13254
14706
7174
15382
80666
80666
80666
80666
80666
80666
12245
5348
4701
25108
1520
32206
1270974
4933
30665
3632
1792
20180
1972
152477
6484
4756
1193621
144686
133279
1002836
1002836
182802
1052
2862
198398
134270
16426
5198
78629
30624
4012
33670
138362
138362

33048596
153019103
98609027
1728650
71509373
79635863
101470769
33496542
51586656
61028363
63810748
78669852
104678734
126686646
126686649
126686656
126686659
133949525
64359201
65325216
78387252
105804609
118039422
124628309
21229404
43769882
49420390
51495751
53189427
56572249
58217698
58217763
58217770
58220801
58240188
58240214
64536346
64868050
108942902
120263095
31576195
64066326
64066352
64066367
64066395
64066398
64066402
78202302
102551278
59406704
2514581
27480623
57060237
70894662
89245863
17697096
40838074
25585862
34853104
852389
36673426
40316528
41186857
44081333
54668319
55399635
56600081
56600086
5948171
23016698
25273134
34136300
31487142
46704274
51021156
11776437
24006592
32407676
50089691
55172647
55172686

missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense

missense
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0.095
0.098
0.119
0.145
0.117
0.121
0.100
0.157
0.059
0.140
0.108
0.075
0.139
0.129
0.125
0.118
0.105
0.060
0.093
0.053
0.083
0.068
0.053
0.056
0.079
0.185
0.063
0.063
0.159
0.117
0.077
0.194
0.104
0.076
0.123
0.103
0.104
0.063
0.053
0.056
0.068
0.052
0.080
0.102
0.110
0.114
0.103
0.063
0.177
0.124
0.080
0.108
0.193
0.221
0.089
0.082
0.151
0.080
0.121
0.069
0.132
0.125
0.056
0.060
0.066
0.100
0.108
0.108
0.081
0.071
0.098
0.106
0.103
0.135
0.138
0.108
0.128
0.050
0.128
0.051
0.103

p.P83L
p.D22E
p.D3722Y
p.P260T
p.R197I
p.H431Q
D.AS4V
p.G573R
p.Q645R
p.R2ISW
p.A279S
p.N979D
p.N166S
p.WI51S
p.TI50R
Dp.R148G
p.RI47TW
p.A354D
p.T58M
p.K72M
p.RI814H
p.Q736H
p.N39D
p.S62L
p.I542T
p.F1764V
p.R5120H
p.D373V
p.A134P
p.V41ITM
p.P227T
p.R205H
p.L203V
p.TI1IN
p.RIIW
p.E2A
p.KI105IR
p.HI94R
p.A134V
p.K277N
p.D2295H
p.G112D
p.R103S
p.D9SE
p.C89Y
p.A88G
p.S87P
p.V229D
p.K363E
p.S110F
p.W405S
p.L1688P
p.G461E
p.G3974R
p.P28S
p.Q278H
p.G272D
p.E266D
p.L275P
p.L21M
p.G4SIE
p.AS45T
P.WI169R
p.D21G
p.T3211
p.S208N
p.DI54N
p.C1528
p.S322N
p.G193D
p.LGSSF
p.RI67H
p.S378Y
p.A66S
p.AI9T
p.C198
p.G421R
p.A1364V
p.C1232Y
p.P73L
p.S60N
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150
150
3334
3334
3334
3334
3334
3334
3334
3334
3334
3334
3334
3334
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3334
3334
3334
3334
3334
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3334
3334
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3334
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8170
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8170
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8170
8170
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8170
8170

FAM104B
STARDS
PARMI

B3GALT4

MYB
ZNF394
CUL2
POLR3B
MGA
1IGDCC3
FGF16
UBXNI1
PTPRU
SPOCDI
APHIA
LY9
IPOY
ORG6F1
TIN

ADAMTSY
C3orf38
MMRNI

8-Sep
OR2B6
GPRI115
LRRCI
PCLO
NRCAM
PDIA4
ZNF395
COLECI0
LOC100506422
KCNK4
RSF1
ASUN
CTDSP2
CTDSP2
122
OTOGL

HSP90B1

KCTD4
SFTA3
PPPIRI3B
ZNF106
ATPSB4
ALPK3
HYDIN
RAII
WNT3
WNT3

KIAA1328

CCDC68
SNRPA
ZNF71
SNPH
PKIG
ALGI2
FAM104B
FAM104B
TAF1
KLHLI3
EMCI
FEZF2

PLEKHG6

PDE4DIP
Clorfl10

NR4A2
XIRP2
HOXDI2

ZNF8044
HJURP
CCDC80

SHROOM3
PRKG2
WDFY3

IRF2

FAM193B
FAMS8AI
FAMS8AI
FAMS8AI
FAMS8AI

138362
14725
15393
3782
5375
32164
3591
18082
1164273
4884
3868
183008
133178
144569
16022
1033667
18085
1005286
133437
182920
173824
7351
15146
12367
153838
18214
33026
5010
4911
18660
6438
1004352
33310
16578
18164
5730
5730
20525
173591
3299
198404
1101341
15316
22473
24837
20778
1270974
30665
30753
30753
20776
25214
4596
21216
14723
181805
24105
138362
138362
138923
33495
15047
18008
18173
14644
178550
6186
152381
21193
194250
18410
199512
20859
6259
14991
2199
1190946
16255
16255
16255
16255
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55172689
67942372
75937882
33246307
135520050
99097571
35349875
106857344
41989087
65624427
76711924
26608897
29587289
32257864
150240375
160771648
201798384
247875510
179500421
64547324
88202433
90874325
132099521
27925134
47682045
53787434
82545660
107880468
148718202
28210123
120118317
26114415
64067005
77413349
27077302
58217763
58217770
68646579
80722476
104341190
45768286
36946284
104263737
42727643
50226220
85400798
70942236
17697096
44845945
44846063
34647247
52604147
41265406
57133622
1286258
43243324
50307034
55172686
55172689
70618475
117043737
19561648
62358300
6436519
144882693
162824587
157186023
168107303
176964806
185802966
234749858
112324500
77661420
82125772
85741281
185320210
176963483
17601035
17601040
17601041
17601044

missense
missense
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
stopgain
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense

missense
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0.108
0.088
0.140
0.056
0.164
0.196
0.174
0.143
0.121
0.125
0.152
0.056
0.071
0.160
0.051
0.065
0.129
0.324
0.167
0.167
0.091
0.167
0.073
0.171
0.113
0.225
0.168
0.093
0.091
0.091
0.074
0.269
0.154
0.200
0.227
0.163
0.123
0.063
0.182
0.114
0.051
0.173
0.074
0.220
0.118
0.321
0.270
0.190
0.138
0.051
0.062
0.243
0.078
0.091
0.085
0.200
0.192
0.118
0.071
0.133
0.073
0.222
0.242
0.053
0.222
0.222
0.054
0.143
0.232
0.214
0.206
0.160
0.083
0.211
0.261
0.231
0.138
0.131
0.138
0.138
0.143

p.ASIE
D.S895R
p.W97X
p.R371X
p.L508X
p.W49X
p.Q82X
p.Q887X
p.R627X
p.Q334X
p.R88X
p.C486S
p.Q340K
p.P972T
p.ASOV
p.G175S
p.P16Q
p.PI83L
p.VI3877A
p.P1543L
p.R63C
p.K1148R
p.KI37N
p.I39T
p.K355T
Dp.R47T3K
p.P388IL
p.A14V
p.E42D
p.G296D
p.D24IN
p.R8SL
p.S330F
p.K309E
p.N264D
p.R205H
p.L2031
p.R73C
p.N1402Y
p.E788D
p.E139D
p.K5IN
p.C43F
p.G812E
D.S483G
p.E1145D
p.F27728
p.Q278H
p.T270M
p.G231S
p.T3241
p.VI30M
p.R106H
p.E323K
p.P3498
p.G43S
p.198M
p.S60N
p.ASIE
p.R1224Q
p.T282M
p.E470X
p.E82X
p.Y590X
p.L1109R
p.N293H
p.K226E
p.E3134V
p.GO3R
p.K948M
p.S523L
p.G873R
p.N698K
p.F144L
p.M5501
p.SI185G
p.P318S
p.HI32R
p.G134S
p.G134V
p.L135P
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8170
8170
8170
8170
8170
8170
8170
8170
8170
8170
8170
8170
8170
8170
8170
8170
8170
8170
8170
8170
8170
8170
8170
8170
8170
8170
8170
8170
8170
8170
8173
8173
8173
8173
8173
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8173
8173
8173
8173
8173
8173
8173
8173
8173
8173
8173
8173
8173
8173
8173
8173
8173
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8173
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8173
8173
8173
8173
8173
8173
8178
8178
8178
8178
8178
8178
8178
8178
8178
8178
8178
8178
8178
8178
8178
8178

FAMSAI
FAMSAI
URGCP
RBM33
XKRS5
DUSP26
PLEC
Vw42
TSPANIS
CHD4
RERG
CTDSP2
CTDSP2
CTDSP2
Sox1
WDRS89
WDRS89
WDR89
CEP170B
HYDIN
SLC46A41
KIF2B
RNF213
KIAA1683
ZNF573
PTOVI
FPR2
CDC25B
DLGAP4
FAM104B
TTC394
TNN
ARLSA
USP40
ZBTB2
ANKMY2
UPK3B
NEFL
PXDNL
ZHX2
ZNF34
CYorf47
PITPNM1
IGHMBP2
CBL
DHH
CTDSP2
CTDSP2
CTDSP2
CTDSP2
RYR3
CCDC42
CCDC47
STS8SIA3
ZNF414
MYO9B
PSENEN
DNMT3B
MYH7B
NOLI2
ZBED4
FAM104B
FAM104B
FAM104B
FAMI155B
ZNF148
NPHP4
MAP3K6
GRIK3
GNL2
MAST2
CACHDI1
SMG7
C2orfl6
FBXO11
UGTIAl
DSPP
FAMS1B
JADE?2
DSP
MuUC22

16255
16255
17920
53043
207411
24025
201384
1272046
130783
1297553
32918
5730
5730
5730
5986
80666
80666
80666
15005
1270974
80669
32559
1256071
25249
152360
17432
1462
21873
183006
1166703
1297667
22093
138795
18218
20861
20319
182684
6158
144651
14943
30580
1142413
4910
2180
5188
21044
5730
5730
5730
5730
1243996
144681
20198
15879
32370
4145
172341
175850
20884
24313
14838
1166703
138362
138362
15686
21964
15102
4672
831
13285
15112
20925
201569
32266
25133
463
14208
152548
15288
4415
1198815
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17601058
17601086
43916996
155504093
6669536
33451125
144993140
116045791
44931338
6710853
15274026
58217763
58220819
58220831
112722212
64066395
64066398
64066402
105349647
70913372
26731702
51901403
78313316
18377556
38230261
50363244
52272390
3781963
35125345
55172521
51753881
175048576
202107501
234394436
151687729
16642097
76144462
24813869
52321782
123966106
145998654
91606466
67264870
68700804
119170416
49488109
58217698
58217763
58220811
58220819
34077881
8644794
61843370
55027261
8577341
17273175
36237617
31380479
33573984
38087309
50279073
55172521
55172686
55172689
68725798
124951522
5924014
27683892
37307363
38053006
46489620
65141112
183522153
27802410
48059946
234669666
88537243
94784119
133909450
7583880
30997575

missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense

missense
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0.167
0.104
0.077
0.213
0.302
0.295
0.161
0.312
0.257
0.143
0.154
0.221
0.154
0.200
0.267
0.200
0.226
0.226
0.320
0.136
0.114
0.182
0.279
0.289
0.227
0.069
0.231
0.111
0.055
0.061
0.100
0.182
0.105
0.323
0.138
0.211
0.116
0.265
0.114
0.078
0.089
0.105
0.111
0.211
0.089
0.091
0.101
0.241
0.135
0.171
0.148
0.083
0.227
0.182
0.087
0.143
0.083
0.075
0.114
0.077
0.073
0.056
0.295
0.295
0.077
0.111
0.080
0.051
0.051
0.152
0.065
0.065
0.070
0.085
0.093
0.051
0.204
0.174
0.051
0.121
0.075

p.A140T
p.QI49R
p.R646L
p.P382R
p.G252E
p.SI2IL
p.R3644C
p.V364D
p.P49R
p.R173Q
p.R30Q
p.R205H
p.V105A
p.RIOIT
p.E0D
p.C89Y
p.A88G
p.S87P
p.D285N
p.R3462Q
p.G338D
p.F3371
p.RI1717G
p.T2651
p.Q319R
p.A348V
p.V160G
p.F256L
p.A629D
p.T114K
p.K597R
p.GI73R
pI67F
p.E1140K
p.DI58Y
p.W350S
p.A258T
p.R54H
p.R8OIH
p.E786K
p.M5601
p.POIT
p.P660T
p.R425S
p.Q882H
p.A63S
p.P227T
p.R205H
p.L108I
p.V105A
p.T3096M
p.E164K
p.RS6W
p.L299P
p.E154K
p.D479Y
p.R598
p.D335E
p.R338K
p.R203H
p.R588Q
p.T114K
p.S60N
p.ASIE
p.M225L
p.S683X
p.R1359Q
p.A1086V
p.G502S
p.D159Y
p.R583L
D.S868N
p.QI118H
p.S99IT
p.P28SL
P.Q245E
p.DI143E
p.E392D
p.R517Q
p.I2129L
p.T1456N
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8178
8178
8178
8178
8178
8178
8178
8178
8178
8178
8178
8178
8178
8178
8178
8178
8178
8178
8178
8178
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8178
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8181
8181
8181
8181
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8181
8181
8181
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8181
8181
8181
8181
8181
8181
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muct7
CPA6
PHF20L1
EPPKI1
AFAPIL2
CTBP2
HPX
ZBEDS
CTDSP2
CTDSP2
CTDSP2
DCN
NIPA2
ZNF646
CDH3
MFSDI1
RNF213
CCDC57
SETBPI
RYRI
GRIN2D
NUCBI1
ZNF616
TPST2
CYP20A41
FAT3
RAPGEFLI1
LRRC7
GENI
LOC728819
TTN
NMURI
STAC
SLC22413
SCN114
SLC2646
RASSF1
ZNF717
GSK3B
CHSTI3
RHO
RHO
RHO
RHO
RHO
RHO
ZICI
GUFI
FRASI
FRASI
ASICS
EXOC3
GPR9S
SYCP2L
BTN241
HTRIB
MASI
GIGYF1
RALYL
CNGB3
MAPK15
UNCI3B
TMODI1
ITGAS
CTBP2
CTBP2
CTBP2
CTBP2
OR5I1E2
ORAOVI
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
WDRS9
WDRS9
WDRS9
WDRS9
ATXN3

1040105
20361
16018
31308
32550
22802

613
21211
5730
5730
5730
133507
30922
14699
1793
24311
1256071
198082
15559
540
836
6184
178523
3595
177538

1008781
16339
20794

182625

1101330

133378
6056
3149
4256
14139
134426
170714
1290209
2093
152889
539
539
539
539
539
539
3412
21927
25074
25074
17419
7277
32119

1040274

78476
863
2377
22574
173848
19098
139021
6377
3275
3638
22802
22802
22802
22802
30774
153451
5730
5730
5730
5730
5730
5730
80666
80666
80666
80666
30660
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100675423
68396943
133851694
144943229
116056820
126692019
6461433
10875889
58217763
58217770
58220831
91572272
23006777
31089060
68716208
74735075
78350182
80159490
42532709
39014559
48917724
49404175
52619155
26936774
204131263
92086907
38340881
70504679
17961322
43902548
179579126
232393181
36484906
38307470
38888425
48665879
50375431
75788230
119582276
126261189
129247854
129249830
129249841
129251457
129251458
129251475
147131192
44688015
79366841
79366855
156763420
459572
90079810
10955396
26463551
78172069
160328915
100283069
85799868
87680379
144801025
35382377
100325079
15649813
126686646
126686649
126686656
126686659
4703451
69482763
58217698
58217770
58220801
58220811
58220831
58240188
64066352
64066395
64066398
64066402
92537397

missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
stopgain
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
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missense
missense
missense
missense
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missense
missense
missense
missense
missense
missense
missense
missense
missense
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0.098
0.111
0.093
0.054
0.083
0.087
0.065
0.075
0.175
0.078
0.162
0.085
0.075
0.053
0.085
0.111
0.087
0.065
0.051
0.074
0.105
0.050
0.114
0.057
0.158
0.132
0.161
0.191
0.067
0.081
0.182
0.248
0.219
0.150
0.062
0.167
0.083
0.097
0.053
0.069
0.056
0.062
0.068
0.109
0.109
0.105
0.208
0.058
0.152
0.143
0.057
0.051
0.113
0.145
0.174
0.176
0.069
0.114
0.176
0.184
0.106
0.173
0.235
0.167
0.103
0.100
0.098
0.091
0.143
0.088
0.104
0.068
0.067
0.074
0.084
0.149
0.052
0.065
0.065
0.064
0.066

p.E242D
p.V2401
p.G752R
p.K1398M
p.P836T
p.P34L
p.A100T
p.Y202D
p.R205H
p.L203V
p.RI0IT
p.Q20E
p.T176K
p.R472H
p.E334K
p.S5IN
Dp.V4423M
p.RI1IG
p.P1135H
p.G3482V
p.L432P
p.A41V
p.R421H
p.G275S
p.W153X
p.Y543X
p.R56X
p.K1020E
D.A448T
p.V305A
p.AS792E
p.A184V
p.S54R
p.V40D
p.M17121
p.K596N
p.T92P
p.V1321
p.F375L
p.G265D
p.S93T
p.A158V
p.V1621
p.A260S
P.A260V
p.V266L
p.G400S
p.Q237K
p.11944S
p.11949F
p.L316F
Dp.S463R
p.P4530L
p.E668K
p.W170C
p.F351S
p.R310W
p.E364K
p.L239V
p.P171S
p.R1I23W
p.KS1IT
p.I155V
p.Q543K
p.WI51S
p.TI50R
p.R148G
p.R147TW
p.R164Q
p.L82S
p.P227T
p.L2031
p.TI1IN
p.L108I
p.RIOIT
p.RIIW
p.R103S
p.C89Y
D.A88G
p.S87P
p.TI30A
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8181
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8181
8181
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8181
8181
8181
8181
8181
8181
8181
8181
8181
8181
8181
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185

FRMDS
SKORI
CAPNI5
HYDIN
MTCLI
cCpCizs
RGL3
ZNF441
ANKLEI
SLC749
ZNF283
KIR2DL3
PXMP4
ADRMI
STS
MAGEB4
FAMI104B
FAMI104B
FAMI104B
NLGN3
DACH?
GLRA4
SPANXN2
UBR4
MCTPI
PCDHGB2
PABPCI
CMAI
USP48
EPHAIO
ZBTB7B
ACTAI
MYTIL
DTNB
PREB
TTN
FSIP2
UGTIAG6
10CA1
UsP19
PHLDB2
RBM46
PCDHBI
ZBEDS
BMP6
FAMSAI
SGKI
GRM3
TAS2RS
PRKACG
CUBN
KIAAI217
TETI
ZNF503
CTBP2
CTBP2
CTBP2
ORSIB5S
ORI0AGI
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
PABPC3
PABPC3
PABPC3
NBEA
CCDCI68
EFNB2
FBNI
MYLK3
GNA4OI
P53
LRRC3C
CCBEI
PLIN4
MUCI6
COL543
ZSWIM4

32892
1258024
5632
1270974
15210
198995
1161616
152355
1278444
14270
181845
15868
7238
175573
351
2367
1166703
138362
138362
181303
53281
1024452
1009615
20765
24717
32096
2568
1836
32236
173641
1256455
1100
15025
183361
13388
133437
173651
1072
24726
6677
145753
144979
13340
22090
1718
16255
1143676
840
18980
2732
1081
19590
30625
32772
22802
22802
22802
1005567
1005491
5730
5730
5730
5730
5730
5730
30979
30979
30979
15678
1146197
4093
138
182493
138736
1276761
1195545
133459
1080400
24690
15719
23072
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44487176
68114480
602977
71052037
8825233
30847231
11517249
11891996
17397489
33333154
44351795
55263673
32298434
60883218
7171256
30260818
55172521
55172686
55172689
70387614
85969670
102968516
142795149
19404482
94248656
140741230
101724951
24975387
22050432
38230692
154987158
229567918
1920982
25799783
27355188
179408266
186672147
234601805
237253244
49153065
111632416
155719352
140431527
159820951
7727493
17601086
134583262
86468673
141490378
71628351
16958017
24762598
70333419
77159075
126686649
126686656
126686659
5364465
55735638
58217698
58217770
58220811
58220819
58220831
58240188
25670691
25670703
25670712
36220460
103388246
107187260
48729575
46746582
56309857
7577097
38100199
57136726
4511861
9072268
10112330
13919661

missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
stopgain
stopgain
stopgain
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense

missense
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0.193
0.160
0.225
0.200
0.193
0.180
0.183
0.077
0.178
0.109
0.091
0.073
0.144
0.077
0.102
0.172
0.099
0.208
0.101
0.208
0.173
0.130
0.054
0.073
0.250
0.148
0.116
0.126
0.102
0.217
0.206
0.130
0.154
0.132
0.220
0.152
0.138
0.134
0.136
0.194
0.122
0.061
0.113
0.131
0.094
0.077
0.118
0.126
0.076
0.138
0.103
0.138
0.138
0.262
0.161
0.152
0.182
0.127
0.173
0.063
0.084
0.070
0.104
0.063
0.140
0.098
0.098
0.085
0.132
0.143
0.103
0.145
0.066
0.158
0.121
0.084
0.182
0.051
0.129
0.208
0.153

p.D26G
p.R8IK
p.S1007R
p.QI213H
p.S1242Y
p.L403V
p.R281Q
p.G453R
p.V641L
p.A382T
p.K348E
p.V276F
p.P10IL
p.S333L
p.LIIF
p.QI89R
p.T114K
p.S60N
p.ASIE
p.V556A
p.A351S
p.I339L
p.G177C
p.Y5104X
D.S459X
p.Q510X
p.K269X
p.W149X
p.D536G
p.R16Q
p.L42V
p.V21IM
p.P536L
p.C267F
p.P279L
p.R32145H
p.D6127E
p.R52Q
p.T638A
p.P555R
p.S556N
p.TI81S
p.QI58E
p.F516C
p.P102L
p.QI49R
p.M32L
p.C615R
p.Q73E
p.V220M
p.G2338E
p.R350W
p.T442A
D.A458V
p.TI50R
Dp.R148G
p.RI4TW
p.S97C
p.TI0IM
p.P227T
p.L203V
p.L108I
p.V105A
p.RI0IT
p.RIIW
p.VI19F
p.G123C
p.L126V
p.P2561L
p.K4934M
p.VISA
p.R2108H
p.V69SL
p.D59V
p.D242H
p.P14S
p.RI2TW
p.L690P
p.P5060S
p.D327G
p.P2428
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8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8185
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8195
8195
8195
8195
8195
8195
8195

MARK4
LILRB4
LILRB4
MZF1
PTPRT
TOB2
FAM104B
FAM104B
TNMD
GPRASPI
IRS4
AGTR2
PGRMC1
ATF7IP
LPPR4
TARS2
B3GALT2
NAGK
IMMT
LMAN2L
HOXD8
NFE2L2
COL5A42
KALRN
SLC7A414
KI4A40232
KI4A40232
KI4A40232
KI4A40232
ANKRD17
FRASI
ANKRDS50
PCDHI8
SREK1
GPRI51
UBLCPI
ORI11A1
KI4A1919
KIAA1919
KIAA1919
SEMA3E
CLDNI2
RBM28
CSMD1
CAl
RBMI2B
WISP1
PTPDCI
FAM170B
ANKRD1
DMBTI
PCFI11
FZD4
FZD4
CTDSP2
CTDSP2
DNAHI10
GPR133
CPNE6
SRP54
HEATR4
RIN3
MYO54
LDHALG6B
SCAPER
NETO2
WDR59
STAT3
HPN
ZNF235
RIN2
RBM12
BAGE2
ZBED4
SLC3046
SIN34
SIN34
CNKSR2
PLEKHGS
PPP2R54
PPP2R54

31417
1278429
1278429
198055
133170
16272
138362
138362
22144
14710
3604
686
6667
181352
14839
25150
3783
17567
6839
30805
19558
6164
393
3947
20949
14743
14743
14743
14743
198889
25074
20337
19035
139168
194251
145049
13937
153369
153369
153369
12431
12129
18077
33225
1738
203390
80838
177995
1164484
14391
17579
15885
12193
12193
5730
5730
207437
198827
6032
3136
203309
24832
1142495
33195
20843
18092
30581
213662
182983
4234
18993
152838
182482
14838
17964
15477
15477
14927
198681
6243
6243
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45781804
55178163
55178164
59074322
40979297
41832436
55172686
55172689
99848988
101912313
107975824
115304551
118370610
14613566
99753615
150471769
193149636
71297886
86371761
97403694
176996254
178097161
189923194
123813728
170185163
6863846
6864121
6864126
6864129
74123997
79343047
125592212
138453137
65466631
145894655
158697369
29395328
111587684
111587691
111587695
83032052
90042138
127977208
2967743
86244763
94748223
134239843
96860265
50340202
92675373
124396713
82875436
86663373
86663375
58217763
58220819
124387611
131590337
24546421
35498276
73945333
93118397
52606035
59500155
76673745
47162398
74949892
40474420
35551061
44793338
19870249
34243109
11098708
50279349
32445309
75692392
75722530
21450853
6533164
212530307
212530318

missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
stopgain
stopgain
stopgain
missense
missense

missense
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0.054
0.120
0.122
0.162
0.164
0.099
0.154
0.085
0.148
0.083
0.077
0.157
0.101
0.286
0.222
0.227
0.063
0.074
0.258
0.237
0.161
0.300
0.147
0.228
0.133
0.079
0.080
0.098
0.102
0.129
0.306
0.192
0.217
0.302
0.200
0.206
0.174
0.070
0.059
0.076
0.118
0.068
0.250
0.114
0.200
0.071
0.161
0.273
0.133
0.154
0.143
0.229
0.118
0.114
0.146
0.082
0.200
0.250
0.233
0.138
0.182
0.138
0.174
0.222
0.250
0.111
0.214
0.167
0.095
0.225
0.108
0.063
0.089
0.098
0.085
0.250
0.229
0.229
0.154
0.111
0.096

p.G313R
p.N336S
p.N336K
p.R441H
p.K612N
p.F305Y
p.S60N
p.ASIE
p.GO3R
p.E1158K
p.DI25IN
p.L340F
p.G95V
p.Q774X
p.R106Q
p.K530N
p.I353V
p.K90Q
p.Y636C
p.N100D
p.V791
p.EI85K
p.E730D
p.RISH
p.L666M
p.L579F
p.N671S
p.N673H
p.T674A
p.S130F
p.S1524F
p.E740D
p.E36K
p.K3311
p.G341A
p.ES3A
p.I31F
p.T307A
p.S309C
p.L310F
p.S347P
p.V501
p.D197G
p.H2182R
pKI57Q
p.HI39L
p.R332C
p.L419V
p.P103L
p.A259V
Dp.S2147F
p.A232V
p.S142T
p.E141D
p.R205H
p.V105A
p.A3138T
p.H605L
p.R508P
D.A478V
p.G1020V
p.Q335K
p.R1809Q
p.S339N
p.A98IT
p.VI107I
p.A367D
p.D661Y
p.A148T
p.Q84K
p.T51S
p.V46l
p.G4R
p.G630A
p.R345X
p.E615X
p.Q63X
p.R118X
p.P366L
p.E332K
p.E335D
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8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8195
8203
8203
8203
8203
8203
8203
8203
8203
8203
8203
8203
8203
8203
8203
8203
8203
8203
8203
8203
8203
8203
8203
8203
8203
8203
8203
8203
8203
8203
8203

PPP2R54
FMN2
PCGF1
CNTNAPS
SCRN3
FSIP2
CPS1
CMTM8
SCN3A
PDZRN3
ZNF717
MORCI
CPNE4
TMPRSS114
UNC5C
DNAHS5
FABP7
SNX9
GRM3
ASZI1
WWwP1
SLC24A42
RRPI2
CTRY
KIF184
CBL
CTDSP2
CTDSP2
ESD
ESD
IPO5
SAMD4A4
BTBD7
RNFI111
SMG1
NLK
PIGS
KIAA1468
SERPINBS
OR7A5
NLRPS
KIF16B
ID1
CECR2
ZBED4
ZBED4
DCAF8L2
CHDC2
FAM104B
FAM104B
MECP2
MICAL2
TXNIP
AAKI
KLHL23
GADI
TTN
COL341
ZNF717
ZNF717
ZNF717
ZNF717
GABRA4
ZNF608
ADAMTSI9
RBPMS
RBPMS
ACTL7B
ITIHS
PLCEI
DYNC2H1
SORL1
KCNJ5
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2

6243
20066
32673
130773
24583
173651
1875
178868
198056
15009
1290209
14429
153429
182606
3728
1369
1446
16224
840
130768
7013
20344
15179
14633
31217
5188
5730
5730
1984
1984
2271
15589
1289133
17610
15092
16231
33198
20854
198833
17506
153447
24704
181353
1290047
14838
14838
1136533
173695
138362
138362
4992
14632
6472
14911
144711
817
133437
90
1290209
1290209
1290209
1290209
1204266
20747
133638
6867
6867
6686
32817
16341
1377
3105
890
5730
5730
5730
5730
5730
5730
5730
5730
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212530319
240255656
74732471
125555750
175265866
186673660
211507213
32398913
38592776
73433320
75787351
108751597
131442346
68777128
96091432
13844999
123101502
158327174
86468998
117066904
87447715
19521052
99160183
10791826
28119340
119170416
58217698
58217770
47356837
47356861
98670793
55169062
93712523
59323686
18840853
26369915
26881281
59912099
61652456
14938494
56538759
16360560
30193624
18018397
50279333
50279349
27765263
36162684
55172686
55172689
153296388
12247761
145440407
69757827
170606208
171716363
179641235
189859520
75786765
75786930
75787269
75788230
46973232
124080678
128862044
30242615
30242616
111617804
7605079
95987090
103106426
121348861
128781800
58217396
58217398
58217698
58217763
58217770
58220801
58220811
58220831

missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense

missense
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0.094
0.203
0.263
0.057
0.281
0.250
0.235
0.238
0.148
0.118
0.217
0.231
0.235
0.065
0.281
0.227
0.241
0.111
0.066
0.271
0.174
0.296
0.089
0.286
0.232
0.057
0.096
0.132
0.086
0.083
0.062
0.055
0.227
0.172
0.258
0.125
0.095
0.303
0.250
0.265
0.273
0.340
0.333
0.129
0.106
0.098
0.125
0.154
0.196
0.220
0.093
0.291
0.273
0.242
0.311
0.295
0.058
0.238
0.091
0.114
0.078
0.134
0.242
0.330
0.238
0.098
0.098
0.309
0.051
0.275
0.328
0.314
0.088
0.207
0.200
0.135
0.276
0.223
0.100
0.164
0.141

p.I336V
p.N83Y
p.G243S
p.S1023R
p.A164T
P.V6632F
.8995G
p.R66W
p.T1696S
p.E799D
p.G425W
p.C512Y
p.HI20N
p.D400N
p.T835A
p.A17408
p.G4TE
p.A212V
p.R723L
p.E64V
p.G546S
p.E526Q
D.A83V
p.L727V
p.S521
p.Q882H
p.P227T
p.L203V
p.TI16A
p.D10SN
p.V9091
p.G160D
p.M744T
p.S222L
p.Q3120E
p.A6T
p.L542Q
p.D575N
p.D233N
p.LIS7H
p.P387L
Dp.R696T
p.S145C
p.P286A
p.F675L
p.G680A
p.L84P
p.L423V
p.S60N
p.ASIE
p.Q297H
p.Q578X
p.R238K
p.L223P
p.R548Q
p.ES86K
p.D1786Y
p.P473L
p.T620M
p.G565V
p.T452K
p.V1321
p.V220L
p.S2L
p.L32IF
p.N3D
p.N3S
p.T1361
p.M9321
p.L613F
p.A3198V
p.K146R
p.R211Q
p.R269W
p.L268Q
p.P227T
p.R205H
p.L2031
p.TI1IN
p.L108I
p.RI0IT
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8203
8203
8203
8203
8203
8203
8203
8203
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8204
8206
8206
8206
8206

NAV3
AGBLI
KSRI
RNF213
DTNA
ZNF776
FAMI104B
ELF4
OR5241
SLC6A5
SOXI1
COL341
COL341
COL341
COL341
CLKI
CLKI
CNTNG6
ZNF717
ATP6VIA
MECOM
IGFBP7
IGFBP7
LRAT
PDE4D
PCDHACI
SPINK9
SPARC
KCNKS
GPRI11
CTGF
NHSLI
SYNJ2
PCLO
COLI1A2
COLIA2
KIAA1456
CHMPS
CEL
CARS
ORSKI
TRIM29
DDX23
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
NBEA
FGFI4
SLC1042
MYH6
TSSK4
PLEKHDI
Cl501f41
LDHALGB
GP2
MYO184
cpe27
ZBTB7C
SAFB
MUCI6
DNMTI
AP241
DPRX
LILRA2
LILRA2
LILRA2
LILRA2
PANX2
CHDC2
FAMI104B
ITGBIBP?2
RGAG4
RBMXL3
ILI3RAI
EHMT?
TNR
1POY
PPP2RSA

14903
152336
14238
1256071
32979
173632
138362
1421
12375
4211
3108
90
90
90
90
4071
4071
14461
1290209
1690
5241
1553
1553
4744
1197222
31882
1040433
3118
3740
153839
1901
20464
3898
33026
89
89
20844
16410
1807
139273
1002907
12101
4818
5730
5730
5730
5730
5730
5730
15678
175929
452
2471
174944
1161498
1290233
33195
1502
203318
1293091
1039360
2967
24690
1379
130787
1012728
6866
6866
6866
6866
52839
173695
138362
12278
1024455
1145346
1560
25256
3285
18085
6243
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78582402
86807937
25930880
78320174
32391989
58265723
55172686
129215253
5173263
20639423
5834153
189876394
189876408
189876423
189876477
201718078
201718120
1415314
75788230
113524247
168834191
57907042
57907049
155665827
58334885
140308533
147718098
151051201
39163655
47649067
132270628
138745322
158484842
82451940
94058575
94058576
12878931
33278185
135945935
3050290
56114355
120008241
49231416
58217698
58217770
58220811
58220831
58240188
58240214
36241553
102527628
103718361
23870064
24675211
69992721
36872116
59500155
20335392
27493253
45229228
45556098
5654161
9048519
10265118
50308995
54140130
55086228
55086245
55086255
55086276
50615632
36162684
55172686
70523493
71350826
114426324
117880954
31855728
175304931
201822217
212530318

missense
missense
missense
missense
missense
missense
missense
missense
stopgain
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
missense
missense

missense
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0.279
0.059
0.111
0.271
0.265
0.131
0.051
0.120
0.146
0.225
0.171
0.128
0.109
0.064
0.087
0.070
0.063
0.221
0.117
0.069
0.167
0.094
0.074
0.242
0.148
0.205
0.154
0.073
0.116
0.204
0.051
0.191
0.087
0.057
0.085
0.085
0.168
0.073
0.150
0.054
0.163
0.133
0.074
0.052
0.085
0.060
0.074
0.203
0.077
0.167
0.173
0.169
0.203
0.233
0.171
0.057
0.131
0.229
0.106
0.083
0.234
0.200
0.130
0.208
0.061
0.177
0.156
0.132
0.128
0.122
0.228
0.114
0.161
0.067
0.096
0.142
0.082
0.082
0.074
0.059
0.077

P.R1967L
p.Y466C
p.A396T
p.P2680L
p.R172Q
p.C409R

p.S60N
p.GISR
p.E113X
p.S418X
p.F4341
p.R1432Q
p.V1437M
p.V14421
p.V14601
p.R469K
p.Q455R
p.Q605K
p.V1321
p.A546S
D.S490N
p.Y178F
p.Q176K
p.A117T
p.G17V
1686V
p.M49V
p.N8sS
p.I99L
p.D190Y
p.M276V
p.AI573T
p.R383W
p.G4888S
p.Y1263H
p.Y1263C
p.R248H
p.AI9IT
p.D461E
p.R323W
p.S281P
p.G167S
p.R215Q
p.P227T
p.L203V
p.L108I
p.RIOIT
p.RIIW
p.E2A
p.R28151
p.I76T
p.PSOL
p.Y422H
p.G28C
p.Q269K
p.P19S
p.S339N
p.R94H
p.R236W
p.N338K
p.R465C
p.Q539R
p.V110381
p.T624A
D.AS71V
p.C155Y
p.L128Q
p.TI34A
p.GI37E
p.V144G
p.C164Y
p.L423V
p.S60N
p.E162A
p.A189S
p.G774R
p.P8IL
p.R586X

P.R1183W
p.L228M
p.E335D
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8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8206
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207

PPP2R5A
OBSCN
GNPAT

GPRI137B

TTN
CPS1

MOGATI

GIGYF2
GRM7
ZNF717
ZNF717
C3orf30
SMARCAS
CDH9
CDKN2AIPNL
GPRI116
BACH?2
LTV
PDEI10A
muct7
CHPF2
XKR6
BNIP3L
MAKI6
RBP3
ZNF503
OR5101
NRXN2
SF3B2
ITPR2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
WDR89
WDR89
VPS39

LDHAL6B
UBAPIL
CDH11
CDH11
CDHI11
AANAT

Cl80rf65
ZNF700

TPD52L2

PISD
BEND2
FAM104B
TAF1

HTATSF1
LDOCI
ZNF717

PLK2
TNNI3K
IFI44L
LYSMD1
RC3HI
RASAL2
NLRP3
ODC1
AFF3

HOXDI11
UNC80
OBSL1
ZNF717

NAALADL2
LIMCHI
AFP
DSPP
CYP2UI
MYOI10
GPRYS

CCDC112

FAMSAI

FAMSAI

FAMSAI

FAMSAI

FAMSAI

6243
52843
14236
3272
133378
1875
58165
15575
181874
1290209
1290209
152539
3601
16279
80656
15234
21813
32860
1130690
1040105
19015
173683
4331
32509
2900
32772
1004757
138732
6842
2223
5730
5730
5730
5730
5730
5730
80666
80666
15289
33195
1163692
1797
1797
1797
1166579
1272093
144566
199363
14338
153346
138362
138923
14500
12317
1290209
6622
15978
6820
1136543
172071
170692
183395
2539
2285
21192
182587
15311
1290209
207015
14988
1134
14208
183075
12334
32119
152549
16255
16255
16255
16255
16255
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212530319
228402494
231408078
236341799
179540696
211455575
223554125
233712247
6903088
75788091
75788230
118865407
144447566
26902759
133747430
46851907
90718350
144181623
165827038
100678071
150931272
10755995
26265828
33346111
48389545
77161167
5444323
64453141
65819899
26580925
58217698
58217763
58217770
58220801
58220811
58220831
64066395
64066402
42454639
59500155
65394893
65032542
65032569
65032741
74464883
74208262
12060844
62514136
32017089
18195820
55172686
70609439
135593705
140270981
75787467
57750471
74737334
79093748
151138225
173907924
178427372
247587452
10581765
100170827
176972268
210843307
220416504
75788230
175520828
41648659
74306391
88537574
108866213
16701752
89990255
114611076
17601035
17601040
17601041
17601044
17601058

missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense

missense
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0.061
0.200
0.083
0.058
0.076
0.080
0.113
0.130
0.054
0.211
0.121
0.115
0.071
0.122
0.255
0.156
0.052
0.074
0.206
0.058
0.273
0.057
0.058
0.051
0.052
0.133
0.060
0.229
0.156
0.071
0.073
0.185
0.073
0.055
0.074
0.117
0.057
0.057
0.061
0.079
0.065
0.088
0.064
0.092
0.229
0.175
0.111
0.077
0.062
0.078
0.088
0.077
0.154
0.129
0.112
0.070
0.211
0.129
0.247
0.066
0.185
0.117
0.057
0.310
0.268
0.170
0.265
0.135
0.233
0.155
0.152
0.088
0.136
0.146
0.202
0.307
0.061
0.054
0.051
0.052
0.055

p.I336V
p.P508R
p.R515C
p.N184D
p.E11469K
p.L304I
p.Y139H
p.P1217Q
P.R5G
p.K178M
p.V1321
p.N1241
p.V2521
p.H360L
p.A39V
p.V1441
p.N72D
p.S286T
p.N4101
p.P1125L
p.ASIT
p.D465N
p.AI83T
p.A47T
p.D445N
p.A4Y
p.N298T
p.R37TTW
p.L15P
p.P2289L
p.P227T
p.R205H
p.L203V
p.TI1IN
p.L108I
p.RI0IT
p.C89Y
p.S87P
p.S750N
p.S339N
p.E84K
p.V149D
p.E140G
p.S83A
p.G64R
p.L36F
p.K669E
p.V147M
p.R212Q
P.AS00V
p.S60N
p.A901V
p.E60IK
p.L76F
p.S386X
p.S652X
p.Q243P
p.T50P
p.KI2E
p.P1113S
p.S9821
p.A236V
p.D37IN
p.L1169V
p.A62V
p.R2927H
p.MI1810I
p.V1321
p.R742Q
p.TAT2A
p.S115G
p.D1254N
p.L193P
p.K918E
p.G2561A
p.D169G
p.HI32R
p.G134S
p.G134V
p.L135P
p.A140T
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8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8207
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212
8212

FAMS8AI
mMuc22
CCND3

COL1241

ADGB
ARIDIB
RELN
RELN
DOCK4
PURG
CNTLN

ORI13D1
LMXIB
MCM10

LIPJ
ROBO3

CTDSP2
CTDSP2
CTDSP2
CTDSP2

TBX3
DACHI1
FGF14
ADCKI1
HERC2
TNFRSF124
NF1
PSMB3
FBXLI2
TPRX1
TPRX1
ZSCANSB
CHGB
TPX2
MC3R
EIF4ENIF1
AASS
FASTK
WDRS9
KCTDI
SLC547
ITPRI
GADLI
ZNF717
COL6A45
CCNL1
MASPI
ARHGAP24
muc22
muc22
muc22
muc22
DST

ZNF804B
DNAJBY
MGAM

KBTBDI11
STMN4
NRGI
ZFHX4
PKHDILI
ADRBI
ENO4
CTBP2
GRM5
FAIM2
KRT3
CTDSP2
CTDSP2
CTDSP2
CTDSP2

GOLGA3
AKAP6
WDRS9
WDRS9
WDRS9
WDRS9
WDRS9

SERPINAII
UMOD
ALOXE3

16255
1198815
1760
80645
24694
20732
173054
173054
14705
1015508
17738
1004484
2316
182751
1010939
22370
5730
5730
5730
5730
16569
80759
175929
20421
4667
16639
1128147
2795
17703
198479
198479
1080456
1819
12112
19888
19843
5763
33015
80666
198991
21815
2222
207359
1290209
153264
20307
1879
31305
1198815
1198815
1198815
1198815
1723
181646
12328
4668
14867
30795
13964
24721
177531
684
1242699
22802
1143831
12306
57088
5730
5730
5730
5730
5895
4274
80666
80666
80666
80666
80666
1080451
3361
21628
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17601086
30996168
41903706
75801047
146977930
157100043
103276809
103338450
111386456
30854119
17273833
107456802
129458722
13213012
90351174
124748620
58217698
58217770
58220811
58220831
115115388
72147103
102375189
78285388
28501295
3071797
29509580
36912204
9922306
48305528
48305531
56704307
5904133
30386234
54824087
31846304
121756978
150776013
64066363
24056619
108609473
4702710
30880550
75788230
130110487
156867308
186938043
86916156
30996831
30996836
30996837
30996839
56480682
88964702
108213520
141730463
1950194
27098753
32621466
77616655
110497348
115804898
118616118
126692019
88242028
50283305
53189427
58217698
58220801
58220811
58220831
133350780
33292392
64066352
64066367
64066395
64066398
64066402
94912938
20359982
8015509

missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
stopgain
stopgain
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense

missense
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0.055
0.136
0.134
0.100
0.106
0.184
0.086
0.061
0.059
0.182
0.238
0.244
0.185
0.055
0.175
0.054
0.122
0.148
0.094
0.108
0.156
0.194
0.187
0.058
0.286
0.261
0.060
0.138
0.176
0.216
0.195
0.056
0.122
0.188
0.266
0.224
0.222
0.147
0.078
0.061
0.105
0.088
0.073
0.117
0.075
0.125
0.146
0.135
0.094
0.097
0.097
0.103
0.054
0.164
0.143
0.076
0.222
0.098
0.136
0.079
0.130
0.087
0.085
0.128
0.085
0.118
0.099
0.092
0.054
0.105
0.083
0.073
0.108
0.069
0.094
0.135
0.133
0.133
0.085
0.063
0.092

p.QI49R
P.A98TV
p.P284H
p.L29158
p.E142D
p.G327A
p.F726V
p.E331D
p.E1528D
p.V320A
p.I318F
p.E34Q
p.A394T
p.T33M
p.Y17H
p.A1154D
p.P227T
p.L203V
p.L108I
p.RIOIT
p.K313T
p.P3928
p.T251A
p.F23L
p.V896M
p.E120D
p.R262H
p.T861
p.G83S
p.N2471
p.P246L
p.N39D
p.V448A
p.R671Q
p.V63A
p.G519S
p.E241X
p.R201X
p.R100X
p.G57X
p.T113S
p.T397S
p.F281S
p.V1321
p.L961R
p.D367H
p.K639M
P.Q450L
p.VI208A
p.A1210T
p.AI210V
p.EI211K
p.G2528D
p.C802W
p.GI32E
p.S459C
p.A279E
p.VT3F
p.K495T
p.DI11A
p.L3218M
p.C336F
p.WI3TL
p.P34L
p.T1124M
p.L2041
p.A134P
p.P227T
p.TI1IN
p.L108I
p.RIOIT
p.P1424S
p.LI791F
p.R103S
p.D9SE
p.C89Y
D.A88G
p.S87P
p.K216R
P.A247V
p.L229S

86



8212
8212
8212
8212
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8213
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215

DNAH9
TIMM44
ZNF414
ZNF805
WDR89
Cl1701f75
ATPSB3
CASQI
LRPIB
ERBB4
DOCKI10
2-Sep
MAGII
CIQTNF7
WDFY3
WDFY3
DSPP
F11
ITGAI
ERAPI
PCDHGAI
PCDHGCS5
JAKMIP2
TIGD6
Muc22
Muc22
Muc22
Muc22
HLA-DQA2
HLA-DQA2
HLA-DQA2
PIK3CG
POTI
CNBDI
CYorf72
RASEF
PAPPA
BRD3
SLC1649
PPAPDCIA
SIRT3
GRAMDIB
ABCCY
CCDCY1
CTDSP2
CTDSP2
CTDSP2
CTDSP2
GZMB
WDRS89
ADAM20
IF127
CLMN
AHNAK2
MYO5A4
FAM154B
BNC1
MESP2
CEMPI
Cl6orf72
PPP4C
NFATC3
ARHGAP27
ABCAS
CERS4
DDX3X
KISS1
VWF
WDR89
ASB17
WDR63
NT5CIB
AAKI
TANCI
TIN
MYOIB
ERBB4
MOGATI
ZNF717
1-Mar
HLA-DQA2

1372
6351
32370
1145078
80666
22344
138813
1231
18557
5235
14689
1282973
15520
31911
14991
14991
14208
128
181501
16442
31993
32407
14790
30953
1198815
1198815
1198815
1198815
20056
20056
20056
2649
15450
173538
18325
152573
2581
7371
194298
1030059
12239
20716
20297
18318
5730
5730
5730
5730
4131
80666
3814
5532
24734
138420
1142495
1008226
1717
1039958
1048212
14117
2720
173165
199282
7168
24552
1193417
2256
552
80666
80868
145172
33253
14911
33394
133379
12223
5235
58165
1290209
1166373
20056
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11671879
7992149
8576597
57764976
64066363
30660465
1789001
160160548
141092049
212570054
225717680
242255956
65376930
15437392
85658399
85708717
88537243
187206946
52218646
96126318
140710805
140871416
147008336
149375542
30996831
30996836
30996837
30996839
32713076
32713080
32713090
106509642
124511069
87917344
27548356
85677517
118997474
136918434
61413610
122348953
233376
123480962
22025644
28603103
58217763
58217770
58220819
58220831
25102248
64066352
70990018
94582140
95670689
105406702
52667653
82564095
83933269
90320144
2580867
9186055
30094070
68200849
43473870
66937024
8322764
41205655
204159612
6058310
64066363
76397823
85547057
18767530
69708048
160087420
179614353
192256834
212989569
223554125
75788230
164775193
32713076

missense
missense
missense
missense
stopgain
stopgain
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stoploss
stopgain
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense

missense
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0.146
0.139
0.161

0.115
0.058
0.083
0.167
0.272
0.319
0.213
0.291

0.269
0.173
0.264
0.152
0.244
0.203
0.244
0.281

0.286
0.264
0.276
0.185
0.305
0.152
0.151

0.149
0.165
0.070
0.072
0.059
0.056
0.256
0.222
0.231

0.243
0.211

0.233
0.146
0.292
0.057
0.212
0.073
0.056
0.244
0.076
0.078
0.087
0.236
0.052
0.324
0.258
0.239
0.250
0.257
0.286
0.257
0.133
0.277
0.194
0.250
0.226
0.107
0.231

0.299
0.500
0.118
0.237
0.102
0.060
0.083
0.185
0.299
0.302
0.148
0.200
0.132
0.182
0.104
0.157
0.090

p.K2427T
p.D428N
p.A260T
p.E263D
p.R100X
p.R316X
p.W988X
p.A3T
P.V4066L
p.R3961
p.K683R
p.G25V
p.P768H
p.S9R
p.D2232G
p.E1273D
p.DI143E
p.E487K
p.D778N
p.E450G
p.GI85A
p.R870H
p.T6581
p.L124M
Dp.VI208A
p.A1210T
p.AI210V
p.EI211K
p.ST5R
p.K76R
p.ST9R
p.E546K
p.D51Y
p.T651
p.E442K
p.A89G
p.S764P
p.A56S
p.A3928
p.R252K
p.G147D
p.T476S
p.G705C
p.L258I
p.R205H
p.L203V
p.V105A
p.RI0IM
p.E26K
p.R103S
p.P536L
p.H4Y
p.E333K
p.P5029L
p.AS09T
p.E69Q
p.P245R
p.QIS6E
p.H70Y
p.P528
p.G69S
p.R569C
p.R378H
p.L59P
p.A248D
p.A48IT
p.X139W
p.C2771X
p.R100X
p.AS2T
p.A82S
p.T143N
p.P838L
p.QI828R
p.Q4258H
p.R661S
p.A48T
p.Y139H
p.V1321
p.A3IT
p.ST5R
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8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8215
8216
8216
8216
8216
8216
8216
8216
8216
8216
8216
8216
8216
8216
8216
8216
8216
8216
8216
8216
8216
8216
8216
8216
8216
8216
8216
8216
8216

HLA-DQA2
EYS
PLEKHGI
PLEKHAS
PCLO
FZD3
KAT6A
EBAGY
COLI1341
GLRX3
ORS52N4
SOXG6
SOX6
P2RX3
KDM24
CAPN5
CNINs
TECTA
ATNI
KRT3
sp1
CTDSP2
CTDSP2
CTDSP2
CTDSP2
LRRIQI
NRIH4
HSP90BI
RIMBP?
OR4KI
RHOJ
WDRS9
WDRS9
WDRS9
WDRS9
WDRS9
ASB2
SLC25429
HSP90AAI
SLC2842
VPSI3C
BAIAP3
CRAMPIL
SNX29
CDHI1
CDHI1
WDRS1
RAII
NFI
SECI4LI
MYOMI
TTC28
DDX3X
ccpCizl
DNAH3
PTPRU
PPP2RSA
PGBDS
DCDC2C
SAPI30
SCN9A
FSIP2
ZNF717
PARPY
ZNF518B
CCSERI
NPNT
ANKRDS0
MTMRI2
PCDHI
DDC
SSC4D
CSMDI
ORI3DI
NPY4R
CTBP2
KRT3
CTDSP2
CTDSP2
CTDSP2
CTDSP2

20056
198283
1029884
32639
33026
145866
6766
198120
80805
6541
1005175
33326
33326
2559
1256405
4055
175566
5422
1940
57088
138473
5730
5730
5730
5730
1079910
1206993
3299
15347
1004063
20663
80666
80666
80666
80666
80666
16150
152333
5348
4212
20821
3933
20825
32167
1797
1797
152348
30665
1128147
3003
19856
1145418
1193417
173550
17539
133178
6243
1258311
1287444
24545
2977
173651
1290209
1146106
53042
207491
1184693
20337
1294344
32420
1242890
80744
33225
1004484
5972
22802
57088
5730
5730
5730
5730

R T R T N N N N

S

10

32713090
66044928
151121977
30101601
82785041
28385280
41805346
110563084
71662606
131943522
5776643
16117552
16117585
57117368
67007826
76796018
100211334
120996567
7045894
53189427
53776733
58217698
58217763
58220811
58220819
85450256
100897169
104341133
130926679
20404535
63749868
64066352
64066367
64066395
64066398
64066402
94405980
100758733
102551278
45561672
62202489
1388651
1718005
12571597
65025686
65025724
1639381
17697096
29483089
75196689
3086135
28394914
41206189
15784629
20975551
29618493
212502608
230493029
3789631
128747352
167162416
186655481
75788230
122254966
10446244
91230298
106861733
125590810
32248930
141248622
50560650
76033683
2876015
107457091
47087874
126686680
53189427
58217698
58217763
58217770
58220801

missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
stopgain
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense

missense
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0.079
0.159
0.080
0.211
0.126
0.126
0.100
0.056
0.258
0.087
0.217
0.067
0.151
0.238
0.216
0.056
0.125
0.262
0.075
0.111
0.175
0.082
0.229
0.074
0.118
0.182
0.101
0.122
0.226
0.206
0.172
0.100
0.112
0.101
0.107
0.111
0.070
0.200
0.241
0.233
0.078
0.176
0.224
0.227
0.086
0.091
0.204
0.109
0.140
0.167
0.225
0.218
0.633
0.341
0.246
0.265
0.073
0.301
0.217
0.143
0.207
0.063
0.089
0.266
0.256
0.115
0.315
0.328
0.091
0.280
0.250
0.255
0.300
0.275
0.101
0.182
0.222
0.114
0.259
0.110
0.118

p.ST9R
p.Q571K
p.R251Q
p.Q396R
p.I306L
p.A3358
p.D609N
p.FI11V
p.P295T
D.A4TV
p.R225W
p.K364R
p.F3538
p.R234H
p.D50H
p.D29A
p.G957V
p.T587N
p.Q488H
p.A134P
p.S334R
p.P227T
p.R205H
p.L108I
p.V105A
p.E562G
p.v2I
p.D769E
p.D389E
p.L237P
p.L144F
p.R103S
p.D9SE
p.C89Y
p.A88G
p.S87P
p.R364H
p.A201T
p.K363E
p.Y502C
p.P2911S
P.A6OV
p.L1049V
p.D68TN
p.P266A
p.K253R
p.L741V
p.Q278H
p.K50R
p.E315K
p.KI1384N
p.TI578M
p.Q549X
p.Y1068X
p.E3219X
p.R82IW
p.V1051
p.DI24N
p.V180I
p.M5481
p.G161V
p.DI1295E
p.V1321
p.S710N
p.R570K
p.G288V
p.R265C
p.S1208G
p.P282S
p.S139P
p.A333V
p.G25E
p.S2671R
p.A130V
p.G364E
p.C140G
p.A134P
p.P227T
p.R205H
p.L203V
p.TI1IN

88



8216
8216
8216
8216
8216
8216
8216
8216
8216
8216
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218

HSP90BI
ACADIO
ACADIO

PIWILI
LTBP2
ATF7IP2
CDHI1
TTC39C
SETBPI
GP6
CCDC30
WDRS9
BAI2
CELSR2
KIRREL
COLGALT?
PLXNA2
PLD5
ATAD2B
MAPRE3
PRR30
MEISI
DPPI0
FSIP2
STK36
MOGATI
FLNB
ZNF717
MYLK
PRSSI2
CAMK4
PCDHA3
CPEB4
HNRNPAB
GFPT2
FAMSAI
FAMSAI
FAMSAI
FAMSAI
FAMSAI
FAMSAI
HLA-DRBI
SLC2247
AK9
NPM2
BAII
APBAI
NTRK?2
ABCAI
SKIDAI
SORCSI
TACC2
ADAMTSIS
KLRCI
DUSPI6
KRT3
PDEIB
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
PTPRQ

MPHOSPHS

N4BP2L2
WDRS9
WDRS9
WDRS9
WDRS9
WDRS9
YLPM]I
ATXN3

DLKI

RTLI
TRPMI
MYHII
UMOD
ZFHX3
WDRS1

KRT9
cpe27

3299
25247
25247

4764

428
24997

1797
153211
15559

1083899
1080850
80666
1294336

1408
18240
15101
25179
152666
17552
12326
178553

2398
20868
173651
15690
58165

1457

1290209
53028

3619

1744
31497
30627
31266

5110
16255
16255
16255
16255
16255
16255

2124
153320

1145128
182795

1702

1163

6180

5502

207371

52918

206862
139055
213658
30640
57088

1288769

5730

5730

5730

5730

5730

1145026

17520
33111
80666
80666
80666
80666
80666
19589
30660

3836

1134888

2420
22844

3361

6885
152348

226
1293091
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16
16
16
17
17
17

104341190
112186176
112186201
130841552
75017904
10575819
65032741
21660861
42532808
55526103
43108234
64066363
32207068
109811330
158045975
183942836
208206803
242687422
23977054
27246239
27360132
66670065
116599812
186668723
219544724
223554125
58134543
75788230
123376048
119259392
110819845
140181269
173316986
177637589
179729433
17601035
17601040
17601041
17601044
17601058
17601086
32551942
43266424
109940409
21882966
143623718
72131099
87475984
107583695
21804506
108437074
123845410
130341273
10603136
12630494
53189427
54967153
58217763
58217770
58220801
58220811
58240188
80943510
20221166
33016577
64066352
64066367
64066395
64066398
64066402
75264567
92537397
101195368
101348485
31362323
15835617
20355416
72828452
1637462
39723842
45229234

missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense

missense
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0.050
0.063
0.063
0.207
0.294
0.093
0.069
0.062
0.301
0.076
0.143
0.088
0.131
0.180
0.195
0.078
0.081
0.157
0.176
0.056
0.199
0.186
0.130
0.212
0.143
0.121
0.063
0.072
0.131
0.120
0.167
0.108
0.068
0.134
0.068
0.063
0.056
0.056
0.058
0.060
0.066
0.172
0.097
0.098
0.211
0.053
0.125
0.192
0.122
0.128
0.260
0.156
0.094
0.143
0.162
0.088
0.170
0.136
0.079
0.078
0.053
0.111
0.121
0.192
0.131
0.090
0.085
0.087
0.087
0.085
0.128
0.122
0.143
0.169
0.167
0.169
0.242
0.204
0.114
0.099
0.190

p.E788D
p.H878Q
p.V88TM
p.L49SF
p.A517S
Dp.R588G
p.S83A
p.MI197T
p.D1168G
p.P404S
p.Q577X
p.R100X
p.R567H
p.A2149V
p.C428
p.LISIM
p.P1639L
p.VS3I
p.V1444L
p.G54D
p.Q356K
p.R172P
p.V711A
p.S49861
p.L3531
p.Y139H
p.E2050K
p.V1321
p.R1405C
p.VI194L
p.D368V
p.G163R
p.Q84K
p.R322C
p.R665Q
p.HI32R
p.G134S
p.G134V
p.L135P
p.A140T
p.QI49R
p.D105G
p.T110A
p.R429C
p.E26D
p.TI375P
p.R343H
p.K476Q
p.N974S
p.N749T
p.L610H
p.TII32N
p.K69IN
p.G77V
p.E424A
p.A134P
p.1147T
p.R205H
p.L203V
p.TI1IN
p.L108I
p.RIIW
p.TI256A
p.M318R
p.Q699H
p.R103S
p.D9SE
p.C89Y
p.A88G
p.S87P
D.A856V
p.TI30A
p.C768
p.V881I
p.W64R
p.Q891H
p.1454L
p.H2710R
p.H660Y
p.S519G
p.S336R
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8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8218
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8222
8223
8223
8223
8223
8223
8223
8223
8223
8223
8223
8223
8223
8223

SCN44
PTPRM
DSC2
ST8SIA3
JSRPI
PPFIA3
CDH22
KIAAI671
GYG2
CDKL5
CACNAIF
FAMI104B
FAMI104B
FAMI104B
RPS6KAG
BEXS
SLITRK4
PLCHI
GNAT3
PCLO
NCORI
TIP3
UBXNI1
ARIDIA
LCE2D
ADAMTS9
ZNF717
CBLB
KIAA0226
PHK2B
FREM3
NADK?2
MAP3KI
SH3TC2
FAT?
KCNQ5
DMRT3
SLC2442
FBP2
SVIL
ANK3
CTBP2
CTBP2
CTBP2
ORS2E4
TRPTI
DCPIB
OVCHI
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
PABPC3
PABPC3
PABPC3
FAMI554
FAMI74B
APOBR
APOBR
APOBR
BCARI
FBX039
ANKLEI
SUNS
DDX3X
sP4
WDRS9
CHST9
EPGS
CHEK?
SRRM1
cpcp?
POGZ
INTS3
MARK]
PXDN
PREB
VIVA3B

334
2845
24422
15879
144616
3660
21248
1145206
3918
3159
5183
1166703
138362
138362
14496
1159560
173078
14996
1102386
33026
6311
1267561
183008
139135
178430
182920
1290209
170662
14687
18323
1168235
1287341
5921
24577
1447
19842
21240
20344
3837
21738
20987
22802
22802
22802
1005165
31472
152640
183378
5730
5730
5730
5730
5730
5730
5730
30979
30979
30979
1080396
207446
18690
18690
18690
14567
153230
1278444
80675
1193417
3112
80666
31422
20964
145862
5839
201546
207171
23015
18650
12293
13388
144992
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62020395
7906519
28649110
55027376
2252561
49639990
44828185
25437455
2761334
18627604
49087000
55172521
55172686
55172689
83319320
101409105
142718677
155200106
80141196
82784338
15984008
3728698
26608849
27087363
152636820
64587644
75787351
105586351
197401980
25265395
144620631
36208759
56177851
148389854
150900870
73904473
990110
19785978
97329590
29822202
61828941
126686649
126686656
126686659
5905718
63991428
2062353
29631779
58217698
58217763
58217770
58220801
58220811
58220831
58240188
25670691
25670703
25670712
108518601
93198688
28507445
28507452
28507458
75269671
6683372
17397499
31572942
41204575
21469033
64066363
24496522
43532369
29121334
24995954
54605318
151378326
153713205
220835416
1670184
27356499
98709683

missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
stopgain
stopgain
stopgain
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
missense
missense
missense
missense
missense
missense
missense

missense
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0.170
0.202
0.128
0.099
0.218
0.138
0.184
0.098
0.211
0.194
0.151
0.087
0.140
0.098
0.143
0.167
0.171
0.178
0.066
0.165
0.108
0.152
0.266
0.056
0.212
0.218
0.082
0.170
0.054
0.143
0.190
0.051
0.109
0.130
0.145
0.185
0.233
0.149
0.068
0.119
0.154
0.093
0.086
0.083
0.180
0.168
0.052
0.058
0.077
0.228
0.076
0.110
0.086
0.078
0.072
0.055
0.053
0.050
0.118
0.105
0.157
0.119
0.057
0.146
0.121
0.178
0.166
0.253
0.204
0.074
0.230
0.264
0.245
0.293
0.200
0.181
0.255
0.220
0.130
0.185
0.184

p.M1360T
p.1162T
p.A753G
p.H337Q
p.R255G
p.R550W
p.R434C
p.P1453L
P.R61G
p.P68IL
p.G198E
p.T114K
p.S60N
p.ASIE
p.R735W
p.G45C
p.S83L
p.G1245X
p.S16X
p.S540X
p.Q1071X
p.ES8X
p.S502G
p.I646T
p.L8OP
p.QI331H
p.G425W
p.G24D
p.A898G
p.E334D
p.R400C
p.N135K
p.T942S
p.H1102Q
P.R3762W
p.Q73IR
p.T175S
p.R296H
p.A223T
p.R365L
p.A39008
p.TI50R
Dp.R148G
p.RI47TW
p.A66P
p.S228P
p.H251Q
p.G353V
p.P227T
p.R205H
p.L203V
p.TI1IN
p.L108I
P.RI0IM
p.RIIW
p.VI19F
p.G123C
p.L126V
p.P115L
D.S68A
p.E361D
p.G364W
p.A366T
p.P228S
p.T62S
p.C644F
p.F3168
p.Q374X
p.Q84X
p.R100X
p.G345X
p.R417X
p.WI57X
D.S694T
p.M409L
p.E1062G
p.A77P
p.S766P
p.A365T
p.A76T
p.H43R
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UXS1
WDR33
CCNT2
LRP2
MYO3B
TTN
MOGATI
UGTIAI
MAPKI10
NEK1
SHROOM1
SPINKS
FAMS8AI
FAMS8AI
FAMS8AI
FAMS8AI
FAMS8AI
FAMS8AI
PHF3
EIF24K1
ABCAI3
CD36
PCLO
RPILI
RXRA
FFAR4
ZNF143
USHIC
DYNC2H1
VWF
ACRBP
ADAMTS20
HDAC7
KMT2D
KRT3
MYOIA
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
OR4N2
WDRS9
WDRS9
WDRS9
WDRS9
WDRS9
WDRS9
TJPI
FANI
PRTG
MESP2
MESP2
LRRK1
ZNF423
CNEPIRI
CNTROB
ADORA2B
EPX
PRRI2
EPSSLI
ZNF628
NINL
TOX2
DOK5
ZBTB21
INPP5J
FAM104B
FAM104B
TCEALS
KIF4B
PARS2
DNAJC6
ANP32E
IGFNI
MARK1
GREBI
CRYGD
PRKCD

25076
18383
58241
4525
138995
133437
58165
463
138982
12224
133456
6846
16255
16255
16255
16255
16255
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14413
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178857
2957
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15069
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53051
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133180
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152268
14787
30920
1164586
18650
14668
6891
212539
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106742130
128477291
135694492
170177287
171259408
179460528
223554125
234669630
87023076
170322917
132159415
147480950
17601035
17601040
17601041
17601044
17601058
17601086
64395368
6080713
48494696
80301327
82581488
10467580
137293550
95347335
9530285
17530985
103152909
6125377
6749357
43826430
48189070
49445374
53189427
57430165
58217396
58217398
58217698
58217763
58220811
58220831
58240188
20296506
64066326
64066352
64066367
64066395
64066398
64066402
30024889
31200400
55974582
90320142
90320144
101566189
49670566
50063692
7838410
15878112
56270883
50100531
55591145
55994860
25493497
42694398
53260028
43412789
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55172686
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missense
missense
missense
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missense
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0.054
0.125
0.254
0.130
0.208
0.256
0.159
0.167
0.233
0.198
0.153
0.238
0.075
0.073
0.077
0.077
0.073
0.066
0.157
0.055
0.156
0.145
0.167
0.054
0.146
0.229
0.128
0.176
0.196
0.194
0.197
0.216
0.241
0.168
0.230
0.129
0.098
0.091
0.078
0.258
0.063
0.054
0.136
0.186
0.053
0.070
0.075
0.073
0.075
0.075
0.053
0.180
0.162
0.135
0.184
0.154
0.111
0.053
0.147
0.074
0.167
0.160
0.119
0.213
0.234
0.138
0.117
0.064
0.185
0.186
0.151
0.166
0.093
0.064
0.054
0.053
0.133
0.078
0.051
0.072
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p.A190T
p.P7708
p.HI08N
p.A63P
p.ET27G
p.G19185C
p.Y139H
p.L2331
p.HI79Y
p.E1157K
p.R618Q
p.E418A
p.HI32R
p.G134S
p.G134V
p.L135P
p.A140T
p.QI49R
p.D494A
p.N310S
p.A4210T
p.E366K
p.E2927D
p.E1343V
p.H34L
p.K368T
p.G423R
p.V644A
p.E3595G
p.VI778A
p.D432Y
p.RI69G
p.R394Q
p.T698A
p.A134P
p.A7598
p.R269W
p.L268Q
p.P227T
p.R205H
p.L108I
p.RI0IT
p.RIIW
p.K300R
p.G112D
p.R103S
p.D9SE
p.C89Y
D.A88G
p.S87P
p.A627T
p.E438D
p.A219V
p.GI85A
p.QIS6E
p.V751A
p.F833L
p.D69H
p.PI8IS
p.N152T
p.R108G
p.P9SOL
p.G69S
D.AT6TV
p.W141C
p.P294L
p.S148L
p.D472E
p.A20S
p.S60N
p.ASIE
p.ES9K
p.E400X
p.F325V
p.Q386E
p.RI33K
p.V2985L
p.R606Q
p.R1481H
p.DI14E
p.K58IN
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ZNF717
AGTRI
MME
APOD
FGFRLI
KLB
DSPP
CARTPT
FAMS8AI
HLA-DQA2
HLA-DQOB2
ZNF451
INTS1
RPILI
RPILI
RPI
SLC7A413
ZNF251
ZNF16
PIP5KIB
AGTPBPI
ZNF462
AKS
MYO34
SPOCK2
ATEI
PAOX
SAALI
MYBPC3
MYBPC3
CTTN
ME3
KCNH3
KRT3
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
PABPC3
PABPC3
PABPC3
WDRS9
WDRS9
WDRS9
RPAPI
GNBS
MESP2
CHTF18
PRRT2
COX642
RAII
STAT3
LRRC30
CACTIN
ADAMTSI10
DHX29
UHRFIBPIL
WDRS9
KIR2DL4
ANP32E
AGPS
SYNPO2
PCDHI8
FREM3
ITGAI
FAMS8AI
FAMS8AI
FAMS8AI
FAM8AI
FAMS8AI
FAMS8AI
IBTK
RPI
GDF2
CTBP2
ARNTL2
CTDSP2
CTDSP2
CTDSP2

1290209
32049
7289
1647
21923
175737
14208
4291
16255
20056
1300790
15555
1080453
178857
178857
6269
138817
138367
6958
3558
15239
21224
152572
17433
14767
7041
207128
138421
256
256
138565
6680
12284
57088
5730
5730
5730
5730
5730
5730
30979
30979
30979
80666
80666
80666
15540
16194
1039958
22092
145239
5205
30665
213662
1105581
21231
30957
19030
15054
80666
2255
30920
3659
133477
19035
1168235
181501
16255
16255
16255
16255
16255
16255
15525
6269
16204
22802
20183
5730
5730
5730
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75788230
148459037
154898198
195298170
1016167
39449999
88537243
71015710
17601035
32713061
32725636
56993554
1520473
10464982
10465078
55541231
87226851
145947211
146156611
71532569
88207536
109690694
135601256
26463103
73823984
123673314
135202506
18127530
47359008
47363576
70275265
86158130
49948302
53189427
58217763
58220801
58220811
58220819
58220831
58240188
25670691
25670703
25670712
64066395
64066398
64066402
41813991
52476780
90320144
838769
29824913
31439159
17697096
40474420
7231350
3626711
8654809
54581642
100466506
64066363
55320307
150199057
178372759
119947964
138451620
144621404
52145270
17601035
17601040
17601041
17601044
17601058
17601086
82921225
55534680
48414067
126692019
27553559
58217698
58217763
58220801
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missense
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missense
missense
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missense
missense
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stopgain
stopgain
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missense
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0.118
0.066
0.056
0.053
0.140
0.102
0.124
0.070
0.051
0.120
0.070
0.068
0.063
0.056
0.156
0.072
0.086
0.061
0.085
0.097
0.066
0.058
0.141
0.069
0.089
0.108
0.053
0.133
0.107
0.073
0.085
0.075
0.052
0.080
0.159
0.052
0.069
0.061
0.092
0.060
0.055
0.051
0.051
0.050
0.051
0.052
0.110
0.050
0.121
0.122
0.126
0.058
0.078
0.080
0.078
0.126
0.065
0.235
0.180
0.056
0.121
0.067
0.059
0.133
0.267
0.056
0.075
0.056
0.052
0.052
0.050
0.059
0.063
0.056
0.250
0.258
0.093
0.238
0.094
0.267
0.079

p.V1321
p.L107Q
p.C735R
p.K104N
p.V86M
p.G943E
p.DI143E
p.ESSK
p.HI32R
p.Q70K
p.S224N
p.G114W
p.R1316Q
p.L2209S
p.L21778
p.DI597H
p.T402A
p.H612N
p.E521V
p.D293N
p.P796L
p.A1501P
p.Q420R
p.E1304Q
p.A315T
p.S110R
p.F3901
p.V20E
p.V8461
p.P586S
p.K379R
p.E453K
p.S701C
p.A134P
p.R205H
p.TI1IN
p.L108I
p.V105A
p.RI0IM
p.RIIW
p.VI19F
p.G123C
p.L126V
p.C89Y
D.A88G
p.S87P
p.E995K
p.Q32K
p.QIS6E
p.L29M
p.E180K
p.G77D
p.Q278H
p.D661Y
p.ET2K
p.R17Q
p.R622C
p.R372X
D.S498X
p.R100X
p.W225X
p.RI33K
p.R536M
p.RI47K
p.I541M
p.QI42L
p.D45Y
p.HI32R
p.G134S
p.G134V
p.L135P
p.A140T
p.QI49R
p.V7861
p.P207S
p.E267D
p.P34L
p.K338E
p.P227T
p.R205H
p.TI1IN
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CTDSP2
CTDSP2
CTDSP2
CTDSP2
HSP90B1
TBCID4
WDRS9
WDRS9
WDRS9
WDRS9
TEX9
BAIAP3
APOBR
APOBR
KCTDI
KANK3
SHANK1
KIR2DL4
KIR2DL4
KIR3DL2
KIR3DL2
KDM5B
ACSBGI
LMTK3
SLC4541
HOXDI10
KIAA1919
NPTX2
CALU
UBN2
UBN2
NEFL
CSMD3
CSMD3
FAM1204
FAM1204
GRIN34
AKAP2
OLFM1
HNRNPF
HNRNPF
LZTS2
ORSIE]
OR5P3
OR5P3
HIPK3
MUSS1
MUSS1
CTDSP2
CTDSP2
HSPA2
PEAKI
PEAKI
MYLK3
IRX6
CDHI11
FAM222B
MRPS23
NDUFS7
ZNF575
KLK2
ZBED4
ZBED4
PARP6
AP3B2
TNRC6B
SZT2
FLG
FLG
KDM5B
TRANK1
CELSR3
ZNF717
KI440226
MFAP3L
BMP6
VARS
VARS
PPP2R5D
ZNF318
TFAP2B

5730
5730
5730
5730
3299
14832
80666
80666
80666
80666
198524
3933
18690
18690
1142730
198471
16148
2255
2255
6737
6737
6618
15162
1080434
1080397
2148
153369
2523
1219
173569
173569
6158
198124
198124
198841
198841
133445
147150
14279
4966
4966
32429
152430
153445
153445
5734
25128
25128
5730
5730
21979
24776
24776
182493
24335
1797
18182
16070
24407
174945
5551
14838
14838
20214
4644
15088
15284
2016
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6618
14831
1407
1290209
14687
21647
1718
6295
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180977
14345
3221
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58220811
58220819
58220831
58240188
104341190
75936391
64066367
64066395
64066398
64066402
56704590
1397317
28507445
28507452
24126882
8400400
51165712
55320306
55320308
55377265
55377280
202702651
78466801
49001508
8385982
176982245
111587637
98254284
128394410
138967999
138968004
24813998
113988302
113988318
96214599
96214626
104433036
112900432
137998639
43882621
43882646
102763609
4674060
7846768
7846826
33374842
65632742
65632766
58217698
58217770
65008111
77425525
77425556
46764595
55362984
65032548
27085327
55917265
1390927
44039702
51378030
50279289
50279333
72552908
83346477
40704647
43892466
152278762
152278772
202722082
36900272
48694259
75788230
197401980
170912543
7727516
31748301
31749302
42978300
43306014
50791525
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0.070
0.055
0.084
0.093
0.064
0.268
0.061
0.068
0.069
0.075
0.129
0.077
0.111
0.075
0.057
0.066
0.237
0.133
0.125
0.133
0.140
0.290
0.182
0.098
0.154
0.211
0.174
0.118
0.160
0.138
0.138
0.174
0.211
0.235
0.182
0.222
0.222
0.182
0.261
0.222
0.211
0.125
0.182
0.188
0.250
0.148
0.231
0.233
0.222
0.175
0.196
0.200
0.200
0.222
0.200
0.200
0.133
0.211
0.261
0.276
0.211
0.167
0.235
0.105
0.148
0.068
0.052
0.079
0.067
0.155
0.121
0.068
0.100
0.071
0.188
0.054
0.057
0.070
0.070
0.103
0.060

p.L108I
p.V105A
p.RIOIT
p.RIIW
p.E788D
p.A284D
p.D9SE
p.C89Y
D.A88G
p.S87P
p.E307K
p.H959N
p.E361D
p.G364W
p.V540A
p.G104D
p.P1999R
p.W225S
p.P226S
p.C336R
p.V3411
p.Q1263X
p.E590X
p.E969X
p.G233S
p.E228D
p.C291F
p.R232C
p.Y114H
p.G783V
p.P7858
p.SIIL
p.A329D
p.T324A
p.FI3IL
p.M1221
p.T5531
p.V8701
p.T223A
p.T238A
p.E229D
p.S252P
p.L102V
p.F251Y
p.K232E
p.T1126S
p.V48SL
p.L493V
p.P227T
p.L203V
p.I182L
p.KI1300R
p.11290L
p.P493L
p.G365A
p.V147D
p.E422D
p.SISIY
p.M96V
p.P201S
p.H34N
p.S660N
p.F675L
p.E223X
p.R442X
p.K614X
p.A1042T
p.12867S
p.H2864Y
p.Q551R
p.1493V
p.P1424L
p.VI1321
p.A898G
p.E406K
p.QLI0E
p.H948N
p.V8341
p.K460E
p.P1908T
p.G163C
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8234
8234
8234
8234
8234
8234
8234
8234
8234
8234
8234
8234
8234
8234
8234
8234
8234
8234
8234
8234
8234
8234
8234
8234
8234
8234
8234
8234
8234
8234
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742

NTSE
EPHX2
OPTN
SKIDAI
OGDHL
MTGI1
CD5
NANOGNB
TSFM
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
0OASI
PTPN21
MESP2
IDH?2
ITPRIPL2
PRPF8
PELPI
KI4A0100
MEDI
NDUFS7
NDUFS7
KDM4B
USHBPI
GPI
GPI
TPRX1
VSIGIOL
PYGB
PRMT6
LBX2
DCHS2
FBN2
TGFBI
PCSK5
FAM1964
ANAPCS
HHIPLI
PABPNIL
CELSR1
GPR153
CELA24
LCK
BEST4
UBAP2L
PRRC2C
FBXO41
CNNM4
TGFBRAPI
TRPM8
BRPF1
CLDNI11
FGFRLI
SH3TC1
ANK2
TRIO
FBXL7
PCDHGA2
SLC6A7
LMAN2
HISTIH3H
BRPF3
MDFI1
DOPEY1
TSPYL4
ARIDIB
FNDCI
ZNF282
ERICHI
SGK223
NKX3-1
MROH6
SLC5242
CDK9
WDR34
SURF4
ARHGAP22
NODAL

2526
1979
21980
207371
18245
138384
14207
1145465
5726
5730
5730
5730
5730
5730
16816
7039
1039958
2168
1034841
6445
14389
14680
4774
24407
24407
15015
31941
1289790
1289790
198479
1163922
2862
18137
1282430
17639
1999
358
6200
1039762
16237
32425
1294328
14246
207370
33440
5356
153274
14847
15172
1080410
20184
4257
24080
4634
5602
21923
18986
1148
7118
12304
32009
14228
6816
3536
15695
5586
15018
21648
20732
32532
3575
207332
1080826
6167
1100878
24531
1261
52844
33161
21226
18055
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86203600
27382958
13151198
21805466
50953473
135207827
60893246
7917933
58176630
58217698
58217763
58220801
58220811
58220831
113346378
88935980
90320144
90630400
19126778
1579819
4579124
26960681
37565055
1390996
1393289
5071042
17367384
34890626
34890628
48305624
51842384
25273104
107599501
74726463
155156181
127710336
135382088
78506128
128973889
121790117
100118650
88931980
46790048
6314791
15793931
32742270
45253257
154207713
171501914
73487950
97427326
105924428
234873293
9784849
170141049
1019049
8229780
114275589
14461146
15937252
140718811
149585083
176778484
27777904
36168330
41621211
83877616
116574504
157099497
159660756
148921353
623664
8234037
23538975
144652416
145584487
130551745
131396150
136242815
49667783
72195308

missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense

missense
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0.133
0.050
0.075
0.143
0.067
0.076
0.061
0.070
0.078
0.071
0.203
0.094
0.167
0.114
0.107
0.069
0.135
0.159
0.085
0.051
0.054
0.074
0.100
0.141
0.064
0.100
0.054
0.052
0.167
0.120
0.118
0.110
0.100
0.154
0.138
0.138
0.174
0.174
0.105
0.154
0.167
0.129
0.118
0.118
0.111
0.148
0.133
0.167
0.167
0.143
0.111
0.167
0.143
0.118
0.200
0.143
0.118
0.182
0.133
0.138
0.167
0.182
0.118
0.125
0.111
0.073
0.167
0.167
0.108
0.125
0.125
0.105
0.121
0.138
0.143
0.100
0.154
0.118
0.154
0.138
0.111

p.M535V
p.V380L
p.H26D
p.G429E
p.Q516K
p.M35L
D.S475P
p.E18K
p.GI6R
p.P227T
p.R205H
p.TI1IN
p.L108I
p.RI0IM
p.R73L
p.R1033H
p.QIS6E
p.F304Y
p.A332V
P.R790W
p.C199G
p.KI117N
p.S1140C
p.VII9L
p.R168S
p.H216Q
p.P456S
p.M532L
p.M5321
p.I215N
p.G496V
p.G678S
p.S55X
p.E68X
p.S2753X
p.G694X
p.Y121X
p.Gl1X
p.Y257X
p.YOX
p.C115X
p.Y150X
p.C1985X
p.V59M
p.Q230H
p.D283Y
p.A41S
p.G164R
p.Q561K
p.Q736H
p.G197D
p.P1IIT
p.AS9IT
p.Q735H
p.G109S
p.D477H
p.P787T
p.V19391
p.S17411
p.C478F
p.D9IE
p.P533H
p.K55N
p.RISH
p.N77K
p.D213E
p.L2387F
p.R223M
p.G145D
p.T1463N
p.R544W
p.R230G
p.A628S
p.AS0D
D.A347G
p.G384S
p.Q348K
p.T495N
p.TOM
p.N201K
p.G209W
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8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742

CDH23
DNAJCY
CALHM]

SH3PXD2A4
COL17A1

PHRF1

TMEM1324

FADS?
TIGD3
SNX32
CARNSI
NDUFS8
NDUFS8
NDUFS8
NDUFS8
PHLDBI
SORLI
SORLI
NINJ2
GPRI62
CI201f57
LPCAT3
FOXJ2
NCKAPSL
KRTI
NFE2
NFE2
CDK?2
ATPSB
DTX3
CTDSP2
CTDSP2
KCNMB4
TMEM119
KSR2
UBAC2
IL25
ZFHX2
PLEKHG3
SIPAILI
VRTN
LTBP2
Cl4orf178
RTLI
RPAPI
RGMA
VASN
PRRT2
HSD3B7
MYLK3
SLCI243
GPR97
ENKDI
HYDIN
WDRS1
USP43
GPRI79
MARCHI0
UNK
CBX4
TBCIDI6
SIPR4
ANKRD24
cLpp
PNPLAG6
PNPLAG6
FDXIL
ZNF653
STX10
MAPIS
B3GNT3
KIAA1683
KLHL26
LRP3
PSMC4
B3GNTS
PNMAL?
STRN4
LAIRI
PPP6RI
RNF225

52836
15190
1001412
14631
494
20901
178031
4265
145719
152760
20811
2496
2496
2496
2496
15157
3105
3105
16533
19858
138425
5768
18416
1037806
6121
6163
6163
52827
1686
178502
5730
5730
14505
181724
173598
177967
172314
33400
15549
15556
18228
428
174943
1134888
15540
20211
138440
145239
25193
182493
1126108
170776
32140
17558
1163809
153210
1004334
152598
1080419
3655
19020
3775
133475
6012
6702
6702
1031734
138783
3765
18174
14256
25249
18316
2333
153001
198540
20709
13403
21706
14931
1195135

73326586
75006880
105215453
105362265
105801078
607951
60701078
61631233
65124393
65618581
67187268
67803789
67803790
67803810
67803812
118514555
121460062
121474927
772597
6933440
7053335
7125700
8202111
50188843
53069161
54686517
54686606
56362706
57039057
58002436
58217770
58220801
70760817
108985450
118105410
99853763
23844968
23992091
65209783
72200404
74823993
74973927
78235848
101347478
41813182
93595629
4431744
29824547
30999412
46764569
56902284
57717969
67698989
71103286
1630596
9604699
36491566
60814539
73808261
77808206
77984248
3179353
4222722
6361895
7616308
7623993
10426568
11597646
13256119
17844157
17922782
18368069
18779582
33697105
40485845
41931979
46998050
47224011
54872712
55758453
58907676

missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense

missense
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0.148
0.182
0.105
0.154
0.129
0.100
0.091
0.143
0.095
0.111
0.093
0.100
0.102
0.116
0.114
0.148
0.167
0.129
0.174
0.105
0.160
0.121
0.125
0.129
0.125
0.174
0.138
0.182
0.154
0.148
0.163
0.200
0.108
0.154
0.108
0.125
0.125
0.182
0.121
0.133
0.095
0.103
0.154
0.174
0.108
0.129
0.118
0.121
0.167
0.138
0.105
0.160
0.108
0.125
0.167
0.160
0.125
0.121
0.154
0.148
0.129
0.111
0.160
0.206
0.108
0.129
0.118
0.143
0.143
0.148
0.114
0.133
0.143
0.129
0.105
0.105
0.100
0.160
0.148
0.093
0.108

p.P173T
p.R23L
p.R203S
p.P876T
p.G877V
p.P831Q
Dp.R474Q
p.H378D
p.P372T
p.R220L
p.V358L
p.TI48A
p.T1481
p.F155L
p.F155L
p.P972H
p.M13471
p.MI15151
p.A23E
p.R126G
p.KI7N
p.GI0E
p.R494L
p.R934S
p.S5841
p.A2558
p.R225L
p.VI54F
p.V70M
p.G295D
p.L2031
p.TI1IN
p.H101Q
p.S237L
p.S318I
p.G33V
p.TI22N
p.V2267L
p.G952R
p.S16491
p.S169R
p.G1288C
p.A66T
p.QI216H
p.A1068S
p.R8OH
p.R289H
p.PS8T
p.R3408
p.V502L
p.V169F
p.A336D
p.SI2IR
p.V620L
p.M7811
p.H565Y
p.F438L
p.E229D
p.G128V
p.R4I2L
p.L164M
p.CI88F
p.P1076L
p.A72S
p.Q710K
p.DI18IH
p.E38D
p.E465K
p.Q152K
p.D982Y
p.A3248
p.C1155F
p.G459W
p.Q477K
p.D234E
p.H235Q
p.A2258
p.R704S
p.R59C
p.LTM
p.V74L
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8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8742
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
8743
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612

ZNF324
ZBTB45
DDRGKI
TNNC2
CDH4
KRTAPI10-10
KIAA1671
cCpCis7
TMEM184B
TBCID224
FAMI104B
ABHDI0
COL443BP
NSMAF
WDRS9
CFHR5
SLC3043
COBLLI
PAX3
LRRC2
PTPRG
ZNF717
NKX6-1
ARHGAP26
FAMSAI
FAMSAI
FAMSAI
FAMSAI
FAMSAI
FAMSAI
FAMSAI
VARS
HLA-DQBI
HLA-DQA2
NDUFAF6
NFIB
CACNAIB
ANKRD304
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
DDHDI
WDRS9
WDRS9
WDRS9
WDRS9
WDRS9
Cl401f180
MEF24
SECI4LS
HYDIN
NDUFS7
NDUFS7
NDUFS7
TPRXI
TPRXI
NAPSA
ZNF577
MCMS
SEPT3
MIDI
FAM104B
FAMI104B
FAMI104B
KCNJ3
WDRS9
ABCA3
PADI2
POGZ
LCE24
L
LTBPI
LTBPI
EML6
INPP4A4
LRP2
HIBCH
AGAPI

14347
32792
23935
3279
1794
181688
1145206
1017437
12264
14346
138362
18394
31361
3580
80666
30787
3459
14900
181461
24512
2841
1290209
6168
15071
16255
16255
16255
16255
16255
16255
16255
6295
2123
20056
152416
5596
1243812
52997
5730
5730
5730
5730
5730
5730
30637
80666
80666
80666
80666
80666
1286399
5587
14692
1270974
24407
24407
24407
198479
198479
4851
32679
1281521
145733
33290
1166703
138362
138362
2239
80666
1089
7365
207171
178428
5547
206943
206943
1039753
4027
4525
198047
1244888
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58983484
59028943
3171355
44452694
60318753
46057385
25424032
30762010
38617518
47189494
55172689
111710274
74677854
59496673
64066363
196977695
27481707
165551552
223163322
46586717
62267282
75788230
85419342
142264883
17601035
17601040
17601041
17601044
17601058
17601086
17601098
31749302
32632769
32713061
96060712
14120495
140904506
37414926
58217698
58217763
58217770
58220801
58220819
58240188
53619495
64066352
64066367
64066395
64066398
64066402
105055138
100252744
5058630
71015346
1391020
1391021
1393289
48305690
48305696
50864975
52383622
5953323
42383224
10463718
55172521
55172670
55172686
155711794
64066363
2350068
17445817
151403237
152671555
152883178
33572476
33572490
55086815
99181226
170025060
191116997
236761414

missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
stopgain
stopgain
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
stopgain
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense

missense
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0.105
0.103
0.160
0.174
0.167
0.125
0.129
0.154
0.154
0.133
0.227
0.060
0.082
0.087
0.120
0.059
0.051
0.053
0.055
0.063
0.179
0.070
0.059
0.070
0.081
0.077
0.078
0.078
0.085
0.070
0.070
0.076
0.140
0.061
0.052
0.098
0.063
0.095
0.060
0.197
0.091
0.066
0.062
0.108
0.053
0.084
0.118
0.176
0.176
0.180
0.108
0.106
0.058
0.182
0.085
0.085
0.110
0.154
0.101
0.056
0.065
0.105
0.056
0.051
0.207
0.070
0.146
0.138
0.095
0.179
0.103
0.188
0.158
0.196
0.131
0.103
0.053
0.135
0.197
0.074
0.092

p.S542L
p.C33F
p.A297S
p.DI29E
p.V102L
p.W17C
p.M221
p.STR
p.D328E
p.W42C
p.ASIE
p.Y209X
p.R641X
p.Q916X
p.R100X
p.AS3IE
p.G64V
p.A889T
p.A5S
p.ASIV
p.M12701
p.V1321
p.AI4T
p.DI3SE
p.HI32R
p.G134S
p.G134V
p.L135P
p.A140T
p.QI49R
p.SI53L
p.V8341
p.Y62C
p.Q70K
p.R248W
p.D397Y
p.A713T
p.AIST
p.P227T
p.R205H
p.L2031
p.TI1IN
p.V105A
p.RIIW
p.S108G
p.R103S
p.D9SE
p.C89Y
p.A88G
p.S87P
p.TIS3A
p.P421Q
p.R594Q
p.S1486R
p.TI27A
p.TI271
p.R168S
p.G193V
p.I19IN
p.A138V
p.T5M
p.C4428
p.G116S
p.R257H
p.T114K
p.N65K
p.S60N
p.L492X
p.R100X
p.ES17X
p.AITV
p.T122S
p.C60R
p.Q302P
p.A1300G
p.VI1305L
p.G601D
p.G684R
p.L3875R
p.P185L
p.P379A
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9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9612
9613
9613
9613
9613
9613
9613
9613
9613
9613
9613
9613
9613
9613
9613
9613
9613
9613
9613
9613
9613
9613
9613
9613
9613
9613
9613
9613
9613
9613
9613
9613
9613
9614

ZNF717
ZNF717
IGSF11
KBTBDI12
GPR125
LRRC66
DSPP
TET2
FREM3
ASICS
C6
ARAP3
ZDHHC2
FOCAD
KLF9
NTRK2
PANX3
PTPRO
CTDSP2
CTDSP2
CTDSP2
MEDAG
PCDH9
EDNRB
OR4M1
TMEMS55B
NYNRIN
WDRS9
WDRS9
WDRS9
MED6
CATSPERB
ADAMI10
PGPEPIL
NKDI1
HYDIN
KLHDC4
ALOXI12B
RAII
FNDC8
STAT3
PIEZO2
NDUFA7
CYP2F1
PEG3
KIF16B
CFAPG61
COL6A42
RLF
SLC549
HMCNI1
RND3
ZNF717
DSPP
ATOHI
FREM3
ARRDC3
PCDHAII
BCKDHB
OR2F1
AGPATS
SLCOICI
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
METTL21C
MAPIA
LDHALG6B
CIITA
NAEI
HPR
CDHI3
ABR
MRC2
CTDPI
LILRA2
LILRA2
CYP4X1

1290209
1290209
152538
207335
145290
1024611
14208
1127208
1168235
17419
1115131
22481
16353
17794
1206
6180
52959
30667
5730
5730
5730
32849
203487
3991
1005500
144568
25081
80666
80666
80666
5466
24764
1110
1102612
33119
1270974
17566
1139
30665
17559
213662
22068
5001
774
6210
24704
15585
58175
12421
1135181
31935
5168
1290209
14208
5172
1168235
20801
31861
183050
12369
18361
17435
5730
5730
5730
5730
5730
5730
1010977
2373
33195
1286402
3905
20995
1257
21962
6039
48368
6866
6866
178033
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15

75787351
75788230
118647457
127702942
22390385
52861083
88537243
106180868
144619831
156757897
41143055
141059217
17055093
20944649
73027931
87549127
124481460
15637067
58217763
58220811
58220819
31480705
67205347
78492693
20248876
20929400
24886260
64066326
64066352
64066367
71059660
92136213
58889762
99514279
50659487
70902609
87799495
7989458
17697096
33448770
40475070
10762939
8381467
41622481
57326252
16493499
20209013
47532060
40702415
48697295
186047301
151326571
75787351
88537243
94751107
144621404
90678707
140249929
80878682
143657490
6612599
20868184
58217763
58217770
58220811
58220831
58240184
58240188
103339328
43817807
59500155
11001949
66844662
72110615
83159087
959322
60757217
77475372
55087544
55098686
47501792

missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense

missense
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0.156
0.117
0.224
0.172
0.277
0.213
0.210
0.139
0.156
0.172
0.238
0.202
0.200
0.286
0.210
0.147
0.216
0.062
0.243
0.088
0.096
0.217
0.317
0.218
0.218
0.316
0.168
0.069
0.074
0.100
0.263
0.070
0.231
0.217
0.100
0.160
0.075
0.192
0.085
0.239
0.158
0.240
0.224
0.222
0.159
0.207
0.130
0.198
0.089
0.111
0.114
0.078
0.106
0.250
0.086
0.058
0.060
0.063
0.114
0.067
0.103
0.085
0.307
0.065
0.081
0.069
0.060
0.182
0.074
0.083
0.077
0.050
0.067
0.052
0.078
0.103
0.105
0.053
0.148
0.093
0.268

p.G425W
p.VI1321
p.N1071
p.R565C
p.I970K
p.D702A
p.DI143E
p.K1299T
p.Q666H
p.S393R
p.N893H
p.1198T
p.1126V
p.G1144A
p.P1178
p.E562K
p.L3R
p.P798
p.R205H
p.L108I
p.V105A
p.SISL
p.NI11128
p.S96R
p.Y132C
p.G29R
p.T1769A
p.G112D
p.R103S
p.D9SE
p.S135P
p.P411H
p.GT44E
p.D44N
p.R153Q
p.R3725P
p.MIK
p.F76L
p.Q278H
p.E20Q
p.S614R
p.F10108
p.C55Y
p.R9SH
p.E1186D
p.D140Y
p.V68SL
p.R95C
p.V68IM
p.L255P
p.A2850P
p.S2221
p.G425W
p.DI143E
p.H344Y
p.Ql42L
p.N68I
p.R414P
p.G190S
p.R143G
p.I258T
p.D214V
p.R205H
p.L203V
p.L108I
P.RI0IM
p.RI2M
p.RIIW
p.AI21V
p.VI379E
p.S339N
p.G868D
p.A3448
p.Q228E
p.F202Y
p.F505S
p.R75IL
p.A638T
p.L408H
p.P425H
p.P2428
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9614
9614
9614
9614
9614
9614
9614
9614
9614
9614
9614
9614
9614
9614
9614
9614
9614
9614
9614
9614
9614
9614
9614
9614
9614
9614
9614
9614
9614
9614
9614
9614
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615
9615

ABCBI1
ZNF717
ZNF717

DSPP
GUCYIB3
GABRB2
RIPPLY?
KIAA1147
ATAD2
EPPKI
SORLI
ORI0GY
PLEKHG6
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
DCLKI
WDRS9
MARK3
MAPIA
PPMIE
ACTGI
CDH20
C190171
LPAR2
FTL
FTL
FTL
SEC23B
ZNF831
KIF2C
T™MCCI
WRN
BAII
LAMAI
CLCN6
ATPIA2
CD34
MTR
DNAH6
IRS1
CRBN
SECI3

HLA-DQB2

PKHDI
COL1941
SYNJ2
PDEIC
PCLO
SLC442
csppI
CDHI7
ALAD
NOTCHI
ITIH?

FAMI7141
POLR3A
AHNAK

PGR
BACEI
FGF23

CTDSP2
CTDSP2
CTDSP2
CTDSP2
KERA
STAB2
SLCSBI
FOXGI1
WDRS9
WDRS9
WDRS9
STARDY
RASGRFI
RASGRFI
ALPK3
OR4F6
GPRI39
PLCG2

3742
1290209
1290209

14208
1291954

21911
1009994
1080392

14109

31308

3105
1001953

18173

5730

5730

5730

5730

5730

4734

80666

2376

2373

14906

1614

31891
1135580
4720
146
146
146
32986
178457

6845
1017395

553

1702

5559

1286

702

1773
1291940

1370

5544

16302

183352
1300790

170724

1858

3898
1191058

33026

3040

24790

4063

31

17617

2216
1010924

7055

1620

926

138973

20638

5730

5730

5730

5730

7035

17564

24959
5249
80666
80666
80666
20759
2891
2891
20778
1005326
1002911
2661
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15
16
16

169783865
75787351
75788230
88537243
156696196
160757996
84567052
141362499
124382170
144942798
121430309
123894452
6436949
58217763
58217770
58220811
58220831
58240188
36686082
64066398
103931953
43814600
56833485
79478592
59221783
3539176
19737507
49469580
49469589
49469595
18507131
57766922
45220458
129546966
30989939
143618420
6986307
11897075
160093100
208062143
236998982
84816032
227661545
3195675
10354412
32725636
51612720
70639488
158492695
32338305
82545073
150761383
68044256
95174361
116153185
139396812
7765454
15262957
79769340
62286593
100999399
117160302
4479739
58217763
58217770
58220811
58220831
91445263
104083731
113758421
29237904
64066395
64066398
64066402
42976420
79320181
79382825
85399839
102346311
20043121
81973601

missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
stopgain
stopgain
stopgain
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense

missense
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0.124
0.163
0.141
0.211
0.083
0.074
0.150
0.052
0.174
0.259
0.222
0.313
0.067
0.191
0.055
0.118
0.129
0.091
0.053
0.056
0.129
0.119
0.092
0.077
0.068
0.200
0.059
0.057
0.053
0.052
0.063
0.053
0.167
0.268
0.174
0.215
0.193
0.212
0.169
0.154
0.167
0.210
0.216
0.103
0.292
0.130
0.090
0.133
0.150
0.167
0.253
0.065
0.258
0.250
0.233
0.167
0.252
0.233
0.241
0.270
0.196
0.158
0.214
0.191
0.083
0.112
0.077
0.170
0.140
0.143
0.232
0.071
0.068
0.067
0.180
0.172
0.118
0.230
0.222
0.197
0.143

p.D1140V
p.G425W
p.VI1321
p.DI143E
p.V321
p.A324V
p.FI1IL
p.G442D
p.D274E
p.KI542E
p.A998T
p.1245V
p.R734W
p.R205H
p.L203V
p.L108I
p.RI0IT
p.RIIW
p.V216A
p.A88G
p.S200R
p.P310L
p.P43s
p.L142F
p.G754D
pMIV
p.S196L
p.K9SE
p.MI0IL
p.L103M
p.D317Y
p.A283V
p.R234X
p.Q86X
p.Q962X
p.QI215X
p.Y1736X
p.R667Q
p.R92H
p.Y286H
p.A442T
p.L855H
p.P637L
p.R307Q
p.H59R
p.S224N
p.A32328
p.DISSY
DP.V668I
p.RISW
p.D4077N
p.E49G
p.D585N
p.N438D
p.E97A
p.Q1766E
p.N303S
p.S286F
p.K622E
P.S5099L
p.EI35K
p.D427N
p.RI76W
p.R205H
p.L203V
p.L108I
p.RI0IT
p.S307P
p.L105IF
p.P164L
p.D473E
p.C89Y
D.A88G
p.S87P
p.S882T
p.S428N
p.R6W
p.G826R
p.L130P
p.H333R
p.D1140Y
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9615
9615
9615
9615
9615
9615
9615
9615
9615
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9618
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619

TRIM47
LAMAI
CDH7
RFXI
URII
ZNF71
SLCI1749
USPI16
ETS2
ANO7
FIPIL1
HIVEPI
COLI241
MUCl6
ARHGAP30
SNAP47
GRB14
FSIP2
HIBCH
MOGATI
IRS1
GIGYF2
IL17RD
NLGNI
GPRIN1
OR2V1
CD2AP
DST
HGF
KEL
ZNF425
FOXB2
SKIDA1
PSD
NRAP
SHANK?2
TEAD4
SOAT2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
PABPC3
WDR89
WDRS89
WDRS89
WDRS89
DENND4A4
LPCAT2
COG8
COG8
TXNDC2
ZNF516
BTBD2
CEACAM1
SYT3
FPRI
LILRA2
ZSCAN23
C8orf34
ZNF471
PTPRU
SMAP2
WLS
KIAA0040
IRF2BP2
OR2T10
ABCBI1
FSIP2
KIFIA
KIFIA
KLF15
PIK3R4
WDFY3
NR3C2
ELL2
ZNF608
GABRA1
CANX
TBCID7
FAMSAI

33452
5559
33646
2918
3796
21216
22082
6447
5239
1001891
30917
2114
4370
24690
181720
53052
4490
173651
14362
58165
5544
15575
17563
14932
52899
1258283
12120
1723
1010932
420
1001661
1013735
207371
2779
198060
133266
201441
3578
5730
5730
5730
5730
30979
80666
80666
80666
80666
5848
17839
32382
32382
32243
14643
17797
1712
32298
2029
6866
1012455
52958
20813
133178
22733
24911
14656
182972
1004693
3742
173651
4321
4321
14079
14602
14991
1166104
12081
20747
1127648
1746
16495
16255
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73874427
6986306
63481721
14076560
30496287
57133590
61593978
30419532
40186798
242142814
54324899
12124241
75893732
9085862
161018818
227947179
165378509
186654495
191073636
223554125
227660523
233712247
57140150
173998281
176026168
180551620
47512380
56482074
81334821
142638479
148802431
79635099
21805466
104165255
115383378
70332367
3120221
53509227
58217763
58220801
58220811
58220831
25670691
64066367
64066395
64066398
64066402
66023984
55616860
69364935
69364936
9887856
74091345
1993050
43025485
51132693
52249509
55086368
28403264
69243409
57037019
29602196
40879856
68659655
175129933
234744394
248756263
169850282
186654216
241658487
241682361
126071527
130424431
85645657
149073762
95234393
124080258
161324145
179132839
13321292
17601040

missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
stopgain
stopgain
stopgain
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
stopgain
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense

missense
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0.063
0.190
0.308
0.141
0.182
0.219
0.121
0.191
0.209
0.286
0.172
0.149
0.093
0.096
0.107
0.078
0.190
0.172
0.108
0.154
0.114
0.172
0.108
0.123
0.148
0.286
0.220
0.167
0.267
0.138
0.169
0.286
0.108
0.059
0.077
0.121
0.167
0.186
0.141
0.108
0.098
0.085
0.053
0.056
0.062
0.063
0.066
0.175
0.098
0.323
0.333
0.345
0.169
0.250
0.054
0.200
0.163
0.257
0.200
0.231
0.233
0.279
0.178
0.138
0.182
0.207
0.263
0.244
0.235
0.093
0.051
0.265
0.250
0.167
0.200
0.256
0.288
0.143
0.299
0.215
0.119

p.R68H
p.QI737K
p.G169E
p.K664R
p.DI29E
p.S312L
p.TI67M
p.Q634R
p.G273D
p.Q318X
p.R527X
p.Q1405X
p.R376X
p.Q1985X
p.P665S
p.W372C
.S266Y
p.D96TN
p.G339R
p.Y139H
p.P978S
p.P1217Q
p.A195T
p.Q554K
p.S223N
p.1229L
p.1120V
p.K2064M
p.A627E
p.P687S
p.P178S
p.VI771
p.G429E
p.A346V
p.S789R
p.S756W
p.R93H
p.AL66V
p.R205H
p.TI1IN
p.L108I
p.RI0IM
p.VI19F
p.D9SE
p.C89Y
p.A88G
p.S87P
p.L388V
p.E495D
p.Q549R
p.Q549K
p.E393D
p.ROOOW
p.R218P
p.T298P
p.R380H
p.A247T
p.W175G
p.RI77X
p.C54X
p.S528X
p.V46IL
p.L172Q
p.KI2IR
p.KT73E
p.S283G
p.E269D
p.L241P
p.D874N
p.R1717Q
p.P1209S
p.L8OP
p.E969G
p.A2455T
p.F790V
p.S359F
p.R142H
p.K363T
p.P53S
p.V7IL
p.G134S
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9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9619
9627
9627
9627
9627
9627
9627
9627
9627
9627
9627
9627
9627
9627
9627
9627
9627
9627
9627
9627
9627
9627
9627
9628
9628
9628
9628
9628
9628

FAMS8AI
FAM8AI
FAM8AI
FAMS8AI
FAMS8AI
HLA-DRBI1
HLA-DQOBI
HLA-DQA2
DSE
GPRC6A
OLIG3
ELFNI1
OTUDG6B
ABCA2
MLLTI0
HKI
SLCI1746
MUCI5
OR4A15
C2CD3
GDPD4
KRT3
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
DG
CUX2
ANAPCS
FAM1554
HOMEZ
PPP4R4
BMF
FBXL16
SH2B1
CYLD
TEX14
FHOD3
MEDI6
ZNF625
LEUTX
VRK3
MACROD2
TPTE
DDX53
FAM104B
FAM104B
TCEAL2
TCEAL2
TCEAL2
RBMXL3
LICAM
CACHDI1
KCNN3
INSRR
ZNF717
FAMS8AI
CDI109
SCAF11
CTDSP2
CTDSP2
CTDSP2
ZFYVE26
APOBR
APOBR
BBS2
HLF
ST6GALNACI
DDX394
ZNF569
ARHGEF1
FAM104B
FAM104B
FAM104B
RELN
FOXD2
GRHLI
STRN
LRPIB
UPKIB

16255
16255
16255
16255
16255
2124
2123
20056
13352
148963
175747
1128636
16023
212533
4641
33500
20346
145650
1005275
15531
182833
57088
5730
5730
5730
5730
5730
3211
15267
16237
1080396
20834
58237
33503
153350
15503
15247
198393
25135
5481
145233
1143832
16440
80676
199261
182699
138362
138362
80390
80390
80390
1145346
24003
20925
2249
14215
1290209
16255
133493
4719
5730
5730
5730
15346
18690
18690
31885
2126
18414
5804
152484
199002
1166703
138362
138362
173054
4474
198182
3162
18557
6952
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17601041
17601044
17601058
17601086
17601098
32551894
32632769
32713061
116752270
117128013
137814785
1785134
92083488
139912294
21903771
71146097
22396364
26582672
55136345
73789391
76969472
53189427
58217698
58217763
58220801
58220811
58220831
104379429
111731337
121790092
107823123
23746259
94731783
40396512
744652
28877657
50815165
56642297
34182640
868464
12256410
40276562
50496118
13982967
10921938
23019279
55172686
55172689
101382112
101382123
101382148
114425181
153135542
65095158
154842244
156821904
75788230
17601058
74472138
46320488
58217763
58220801
58220811
68264965
28507445
28507452
56533698
53392602
74622824
14521876
37904580
42396797
55172521
55172686
55172689
103557564
47905258
10132228
37129752
141739826
118905592

missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
missense
missense
missense
missense

missense
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0.118
0.119
0.106
0.115
0.066
0.196
0.100
0.064
0.259
0.061
0.059
0.173
0.060
0.346
0.063
0.229
0.186
0.226
0.241
0.052
0.156
0.222
0.068
0.252
0.074
0.108
0.074
0.139
0.265
0.227
0.185
0.225
0.080
0.060
0.075
0.106
0.114
0.184
0.345
0.253
0.277
0.242
0.267
0.282
0.108
0.200
0.143
0.150
0.174
0.239
0.128
0.082
0.175
0.063
0.067
0.066
0.080
0.096
0.182
0.056
0.176
0.073
0.118
0.058
0.175
0.171
0.063
0.105
0.089
0.050
0.057
0.087
0.075
0.116
0.090
0.075
0.089
0.287
0.069
0.088
0.052

p.G134V
p.L135P
p.A140T
p.QI49R
p.S153L
p.QI2IR
p.Y62C
p.Q70K
p.L275P
p.D285E
p.A175T
p.T301M
p.Q99K
p.S749C
p.A174V
p.T608A
pI369V
p.E342D
p.L329R
p.V14581
p.L275V
p.A134P
p.P227T
p.R205H
p.TI1IN
p.L108I
pRI10IT
p.Y338C
p.E175A
p.VISI
p.T367A
p.Q60E
p.G753R
p.A108T
p.R425C
p.A81V
p.E509D
p.S1373G
p.V241G
p.R812I
p.P274L
p.S98R
p.Q321L
p.R27H
p.A362V
p.S369G
p.S60N
p.AS9E
p.G104R
p.DIO7E
p.GI16R
pR393G
p.S320R
pR162H
p.L66H
p.Q239H
p.V1321
p.A140T
p.V2641
p.E999G
p.R205H
p.TIIN
p.L108I
p.T672A
p.E361D
p.G364W
p.AS07T
p.A156T
p.R275L
p.RISOW
p.A327E
p.G179D
p.T114K
p.S60N
p.AS9E
p.Q99X
p.A484V
p.L472P
p.E212K
p.D930E
p.A2T
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9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9628
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629

SLIT2
UNC5C
SLIT3
FAMSAI
MuUC22
HLA-DQOBI1
HLA-DQA2
SDK1
ABCAI13
GATADI
POTI
RNF32
CSMD1
PRUNE?2
TMEM38B
IFITS
CTBP2
MRGPRE
CTRY
OR5DI16
FAT3
LRP6
KRT76
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
TMEM132D
DNAAF1
Cl701f49
GFAP
BPTF
RPTOR
CLPP
COL641
CPTIB
HEPH
AR
GPRI112
GPRI112
PBRM1
ZBTB20
NUPI53
ATG2B
RPS6KAI
ACKRI1
ITLNI
C4BPA
USH2A4
MAPI0
CCDC142
LRPIB
FMNL2
GIGYF2
LHFPL4
NCKIPSD
ZNF717
ORS5K4
TIMMDC1
ENAM
TET2
ARHGEF28
VYwA7
HLA-DQA2
ZNF292
NDUFA4
MPLKIP
PLOD3
CHPF2
C8orf22
KANK1
SPATA6L
DOCK1
ORS51B2
CTRY
TPCN2
USP35
TENM4
TSPANY

4787
3728
3062
16255
1198815
2123
20056
152744
152701
21167
15450
30936
33225
15225
18112
12420
22802
1039165
14633
1005496
1008781
2336
15848
5730
5730
5730
5730
5730
5730
133448
178452
174893
2055
182641
20761
6012
1848
152246
138737
1011645
153834
153834
18313
15642
5124
18036
2953
2036
17625
715
206933
19090
32779
18557
52905
15575
198560
184231
1290209
1005517
16589
31889
1127208
1244364
25258
20056
15021
2489
138701
1084
19015
1256598
153186
1039395
1380
33180
14633
139075
20798
1098816
6675

11
11
11
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20550747
96163682
168244436
17601098
30996839
32632769
32713061
4172007
48315342
92077048
124465335
156437439
3253897
79325973
108467901
91178194
126692019
3250020
10778364
55606357
92616485
12311792
53170841
58217698
58217770
58220811
58220819
58220831
58240188
129559442
84182738
6919879
42989131
65908784
78933959
6361895
47406559
51015768
65480080
66941771
135431614
135432373
52598142
114070039
17661928
96771988
26887329
159175522
160851089
207287489
215901673
232942128
74702216
141777603
153484907
233704620
9594093
48716855
75788230
98073598
119219609
71497439
106180899
73207259
31743196
32713061
87969625
10979669
40173925
100853439
150932286
49986834
744533
4661921
128840973
5344887
10772991
68848872
77920646
78380720
3389554

missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
stopgain
stopgain
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense

missense

oo n0aor0+HdHr» A0 04> 000> Q> 000000 00-HdHHP>P 000000000000 000000000 > 00000000 003000043

> Hr 000302 030 QA9 2>>0Q2>2>>043>2>>043>»2>» 434> 990»>Q0»02»r Q004942 0043>2>2>32>2> 030> 02>43>>»Q

0.275
0.202
0.234
0.083
0.082
0.105
0.107
0.250
0.063
0.227
0.244
0.129
0.189
0.256
0.216
0.286
0.222
0.161
0.063
0.224
0.065
0.250
0.056
0.069
0.056
0.112
0.121
0.072
0.104
0.263
0.192
0.228
0.258
0.254
0.291
0.083
0.167
0.278
0.180
0.182
0.229
0.181
0.121
0.109
0.051
0.053
0.250
0.111
0.073
0.075
0.211
0.163
0.101
0.125
0.091
0.087
0.119
0.064
0.202
0.167
0.062
0.098
0.139
0.147
0.118
0.149
0.118
0.082
0.074
0.065
0.156
0.085
0.072
0.200
0.110
0.127
0.118
0.078
0.051
0.255
0.143

p.L829V
p.R336C
p.C221F
p.SI53L
p.EI211K
p.Y62C
p.Q70K
p.V1394M
P.M2027V
p.P2L
p.D588G
p.PSST
p.Q804H
p.P406L
p.N46Y
p.R413H
p.P34L
p.P4s
p.RI9IC
p.N44D
p.N4288T
p.S921F
p.G79R
p.P227T
p.L203V
p.L108I
p.V105A
p.RIOIT
p.RIIW
p.T760A
p.R84Q
p.E95G
p.A272V
p.VIT21A
p.D1187Y
p.A72S
p.G183D
p.R89K
p.L1113I
p.F273L
p.G1917W
p.I2170V
p.Q1242X
p.Q223X
p.R45IX
p.W1557X
p.E443G
p.V98D
p.Y 140F
p.D63N
p.A3922V
p.Q453H
p.Q60IL
p.H620Y
P.R754W
p.T943M
p.A9IT
p.AS02T
p.V1321
p.I301F
p.G88S
p.N36S
p.F1309L
p.V1603L
p.S175N
p.Q70K
p.K2093T
p.I6L
p.PSIL
p.W540R
p.GI31V
p.F5OV
p.KI314E
p.Q52R
p.A678S
p.F214Y
p.R11Q
p.P5328
p.C582Y
p.H2224Y
p.E113K
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9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9629
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9631
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632

PDZRN4
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
MYH6
WDRS9
WDRS9
WDRS9
WDRS9
WDRS9
IRF2BPL
Cl6orf45
ADAMTSI18
ZNF469
DNAH?2
KRTAPI-4
TMEM104
T™CS
SLC749
ZSCANSB
RALGAPA2
NPEPLI
NCAM?2
LIPTI
COG3
KCNJI2
RNF207
KIAA1324
FMO3
COBLLI
ROBOI
GUCYIA3
HLA-DQOB2
FAM20C
muct7
KMT2C
KIAA1429
TRAPPCY
SWI5
ANK3
HPSE2
CTBP2
CTBP2
CTBP2
CTBP2
SOX5
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
NAV3
HSP90B1
MAB21L1
UGGT2
FBNI
FAM174B
TUBB3
RAII
cDC27
cDC27
cDC27
FAMS3E
ZNF577
PEG3
MYL9
TAF4
GNAQ
CCDC884
CCDC168
DHX34
LRRC7
DDX20
POU2FI
PAPPA2
HMCNI1
BRINP3
2-Mar

13377
5730
5730
5730
5730
5730
2471
80666
80666
80666
80666
80666
24496
33201
199355
1127464
20877
1257305
17728
152468
14270
1080456
20343
24663
4540
145199
31431
21012
207396
20775
6894
14900
133631
1256449
1300790
20223
1040105
170606
183009
31466
1040011
20987
21828
22802
22802
22802
22802
178010
5730
5730
5730
5730
5730
5730
14903
3299
5584
20121
138
207446
6086
30665
1293091
1293091
1293091
17708
32679
6210
181526
3185
2072
18084
1146197
14681
20794
7204
2697
21936
31935
199051
17898
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41900447
58217698
58220811
58220819
58220831
58240188
23857002
64066352
64066367
64066395
64066398
64066402
77493537
15677089
77356283
88503683
7682634
39186320
72791154
76137024
33359437
56704307
20475761
57276087
22710835
99779506
46054378
21319092
6266719
109742751
171086491
165548810
78680389
156634624
32725636
298646
100680057
152027726
95531549
141460890
131038437
61894096
100503687
126686646
126686649
126686656
126686680
23687439
58217763
58217770
58220801
58220819
58240184
58240188
78444893
104341190
36050061
96547442
48762896
93198688
90001641
17697096
45229221
45229228
45229234
49107038
52376946
57327001
35177615
60573244
80537112
55573427
103395635
47885359
70504563
112309408
167353121
176564431
186135419
190067855
220935037

missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
stopgain
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
stopgain
stopgain
missense
missense
missense
missense
missense
missense

missense
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0.149
0.059
0.082
0.146
0.087
0.160
0.174
0.083
0.100
0.139
0.153
0.137
0.183
0.089
0.107
0.225
0.093
0.122
0.202
0.207
0.202
0.052
0.066
0.055
0.163
0.227
0.069
0.257
0.053
0.263
0.272
0.224
0.281

0.209
0.145
0.089
0.052
0.082
0.056
0.080
0.231

0.071

0.250
0.135
0.128
0.132
0.116
0.281

0.197
0.059
0.057
0.070
0.071

0.123
0.267
0.077
0.248
0.182
0.277
0.128
0.080
0.054
0.200
0.172
0.147
0.074
0.179
0.292
0.051

0.062
0.227
0.051

0.223
0.215
0.275
0.164
0.050
0.146
0.163
0.163
0.125

p.A345T
p.P227T
p.L108I
p.V105A
p.RI0IT
p.RIIW
p.L1497Q
p.R103S
p.D9SE
p.C89Y
D.A88G
p.S87P
p.P200L
p.P166T
p.T705A
p.E3241K
p.11872T
p.C4S
p.GI44E
p.P67IL
p.G2R
p.N39D
p.E1789D
p.G184D
p.T342R
p.W362X
p.K168X
p.Y146X
p.H42N
p.T900S
p.G503E
p.QI179R
p.A1183E
p.1487M
p.S224N
p.L494M
p.T1787S
p.AL17T
p.E726G
p.R293G
p.G5S
p.L926S
p.K246T
p.WI51S
p.TI50R
p.R148G
p.C140G
p.P656H
p.R205H
p.L203V
p.TI1IN
p.V105A
p.RI2M
p.RIIW
p.G828R
p.E788D
p.T72S
p.N917K
p.P1465H
D.S68A
p.P26IL
p.Q278H
p.E341K
p.N338K
p.S336R
p.Q297K
p.Q99H
p.A937S
p.RI6IH
p.RO73L
p.T96S
p.R309X
p.L2471X
p.Q1141X
p.P9SIL
p.Y788D
p.T249M
p.S5641
p.DSI41E
p.R532W
p.N162D
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9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9632
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633

RBMS1
SCNIA
ANKMYI
SUMF1
ROBO2
EPHA3
ZNF718
DSPP
MAB21L2
FAM1494
CCNO
MAST4
ILS
HMGXB3
FAMS8AI
mMuc22
HLA-DQA2
HLA-DQA2
HLA-DQA2
ITPR3
RIMSI
ZNF804B
LOCY93432
LOCY93432
ESYT2
DLCI
MFSD3
SLC46A42
TTCI16
ABCA2
ORI341
SH3PXD24
FOLHI
TBX10
USP35
SCNNI4
ATF7IP
KANSL2
HSDI17B6
CTDSP2
CTDSP2
CTDSP2
CTDSP2
NAV3
PRDM4
ANKLE2
SLC3942
MYH7
WDRS9
WDRS9
WDRS9
PAPLN
NUTM1
MGA
STARDY
LDHALG6B
ZFHX3
OSGIN1
KIFIC
RAII
SLFN5
MPP2
CcDC27
CcDC27
CcDC27
DLCI
NDST4
SVIL
WDRS9
DUOX2
BENDS
VWA3B
FSIP2
NRID2
ADAMTSY
MBNLI
DSPP
ZSWIM6
HDAC3
BTNL3
FAMS8AI

16836
6920
16552
182760
2942
5233
182524
14208
6439
15398
21147
15183
879
14983
16255
1198815
20056
20056
20056
2224
14989
181646
1293626
1293626
20728
182643
138431
33051
144965
212533
1004297
14631
4476
5995
20798
1159576
181352
17822
3725
5730
5730
5730
5730
14903
12406
15114
14579
257
80666
80666
80666
173462
175741
1164273
20759
33195
6885
182981
6612
30665
144975
5374
1293091
1293091
1293091
182643
22569
21738
80666
14080
24603
144992
173651
5126
182920
207297
14208
20928
3883
197975
16255
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161141342
166848587
241451318
4459758
77147256
89478256
59387
88537243
151504662
187075716
54527321
66462811
131879143
149431670
17601058
30995478
32713076
32713080
32713090
33651107
73100335
88965990
141920342
141920414
158552795
12957705
145735371
115652523
130489280
139907001
45799171
105362982
49170265
67400493
77921717
6471352
14578026
49072823
57180993
58217698
58217763
58220801
58240188
78593302
108145611
133306731
21469691
23898542
64066395
64066398
64066402
73732130
34640318
42021452
42978986
59500155
72829881
83999068
4925427
17697096
33585731
41960309
45229221
45229228
45229234
12943321
115767059
29840013
64066363
45387752
49224707
98736192
186696577
24003867
64554177
152132763
88537574
60831400
141005272
180419906
17601035

missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stoploss
stopgain
stopgain
stopgain
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense

missense
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0.247
0.246
0.269
0.179
0.195
0.087
0.127
0.163
0.209
0.053
0.239
0.274
0.208
0.211
0.089
0.109
0.092
0.094
0.088
0.050
0.151
0.235
0.073
0.173
0.059
0.145
0.063
0.127
0.074
0.258
0.262
0.191
0.250
0.188
0.088
0.057
0.100
0.263
0.100
0.067
0.228
0.111
0.103
0.267
0.198
0.108
0.069
0.136
0.082
0.085
0.091
0.192
0.163
0.164
0.241
0.102
0.174
0.218
0.127
0.085
0.237
0.160
0.129
0.114
0.105
0.206
0.213
0.267
0.055
0.067
0.163
0.212
0.131
0.182
0.172
0.055
0.092
0.145
0.225
0.145
0.165

p.M282L
117338
p.T749K
p.A22IT
p.N5IK
p.S692N
p.P23R
p.DI143E
p.RIGIC
p.R103C
p.A312V
p.D2602Y
p.LIOV
p.T12651
p.A140T
p.T757K
p.ST5R
p.K76R
p.ST9R
p.R1574Q
p.R1468G
p.11232V
p.A2011T
p.G2035S
p.R4741
p.V714A
p.A219T
p.G147S
p.G486D
p.P1738L
p.A234T
p.S637T
p.M6481
p.A211S
p.R9391
p.A270V
p.D401Y
p.LISIV
p.S274L
p.P227T
p.R205H
p.TI1IN
p.RIIW
p.V2236l
p.S236C
Dp.R673G
p.V295L
p.A385S
p.C89Y
p.A88G
p.S87P
p.R1033W
p.F55L
p.D1250Y
p.S1737F
p.S339N
p.P2234T
p.A297V
D.S684C
p.Q278H
p.DSN
p.R139S
p.E341K
p.N338K
p.S336R
p.X1529L
p.R679X
p.R114X
p.R100X
p.W1374X
p.L204M
p.Q170K
p.G6941V
p.S306N
p.R1464Q
p.H70D
p.D1254N
p.P7798
p.E347K
p.A48V
p.HI32R
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9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9633
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635
9635

FAMSAI
FAMSAI
FAMSAI
FAMSAI
FAMSAI
FAMSAI
PDGFRL

LOXL2
FOXB2
HABP4
CNTRL
STXBPI
BBOXI
CTDSP2
CTDSP2
CTDSP2
SNRNP35
ATPI14
WDRS9
WDRS9
SETD3
ALPK3
MESP2
LRRKI
PIGO
CORO7
STAT3
KIR2DL4
KIR2DL4
KIR2DL4
KIR3DLI
KIR3DL?2
ZNF584
DEFBI32
MPST
FAMI104B
FAMI104B
WDRS9
FLG
CIQTNF7
CCDCI25
FAMSAI
FAMSAI
FAMSAI
MUC22
HLA-DQA2
HLA-DQA2
HLA-DQA2
PEGI0
PUF60
FRMD44
GOLGATB
LRRC27
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
CTDSP2
TMEM260
WDRS9
WDRS9
WDRS9
WDRS9
WDRS9
GALNTI6
LDHALGB
CDKI2
cpe27
cpe27
cpe27
ST6GALNACI
JPH?2

16255
16255
16255
16255
16255
16255
6207
2318
1013735
14282
7018
3165
3986
5730
5730
5730
180699
32189
80666
80666
32233
20778
1039958
24652
148920
24535
213662
2255
2255
2255
13289
6737
173548
207469
21126
1166703
138362
80666
2016
31911
176816
16255
16255
16255
1198815
20056
20056
20056
15068
78480
18027
1010917
30626
5730
5730
5730
5730
5730
5730
5730
17799
80666
80666
80666
80666
80666
20692
33195
16507
1293091
1293091
1293091
18414
20433

© © VO VP WX A A DD A D

® 9 NN NN NN A~

S
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17
20

17601040
17601041
17601044
17601058
17601086
17601098
17447007
23186032
79635495
99227751
123919842
130444690
27141323
58217698
58217770
58220811
123950115
113459275
64066352
64066367
99870629
85383493
90319965
101549076
633184
4457570
40474420
55317489
55317490
55317529
55329789
55377280
58929123
239803
37425325
55172521
55172686
64066363
152282092
15444308
68616126
17601058
17601086
17601098
30997575
32713076
32713080
32713090
94293635
144900573
13698923
99619251
134165176
58217698
58217763
58217770
58220811
58220819
58220831
58240188
57051736
64066352
64066367
64066395
64066398
64066402
69806253
59500155
37649029
45229221
45229228
45229234
74622824
42788604

missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
stopgain
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense
missense

missense

o0 >0 00> 00 A000r> 00000000 >00>P 00000000000 P>P 00000000 00000000000 0+400

H P> 000> 000434 P> 0003 0> 099300 3Q>2>2>02»9492>2>2>2>000> 303> >Q049>»>»903902»004392»430%>043>

0.157
0.154
0.165
0.175
0.131
0.118
0.138
0.208
0.159
0.163
0.123
0.174
0.053
0.103
0.076
0.067
0.204
0.140
0.052
0.057
0.262
0.231
0.141
0.178
0.163
0.098
0.239
0.052
0.060
0.072
0.077
0.226
0.053
0.245
0.204
0.082
0.077
0.111
0.133
0.104
0.105
0.093
0.090
0.088
0.107
0.099
0.097
0.093
0.278
0.316
0.190
0.060
0.141
0.062
0.227
0.062
0.151
0.064
0.119
0.154
0.073
0.080
0.120
0.092
0.092
0.094
0.262
0.070
0.053
0.182
0.148
0.138
0.057
0.164

p.G134S
p.G134V
p.L135P
p.A140T
p.QI49R
p.SI53L
p.R29H
p.R338H
p.V309L
p.E215D
p.T14871
p.R518H
p.F256S8
p.P227T
p.L203V
p.L108I
p.E15K
p.T56K
p.R103S
p.D9SE
p.L370F
p.R530Q
p.R126H
p.P266L
p.L6IIF
p.G140D
p.D661Y
p.Q149K
p.QI49R
p.E162G
p.F30L
p.V3411
p.R413K
p.M438I
p.L222M
p.T114K
p.S60N
p.R100X
p.E1757G
p.T252K
p.S811
p.A140T
p.QI49R
p.SI53L
p.T1456N
p.ST5R
p.K76R
p.ST9R
P.A290V
p.M1601
p.D889G
p.LI7M
p.E363Q
p.P227T
p.R205H
p.L203V
p.L108I
p.V105A
p.RI0IT
p.RIIW
p.A60T
p.R103S
p.D9SE
p.C89Y
p.A88G
p.S87P
p.K368N
p.S339N
p.R712G
p.E341K
p.N338K
p.S336R
p.R275L
p.E275K

"Based on NCBI human reference genome GRC Build 37 (hgl9).
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Supplementary Table 9. Identification of proteins associated with wide type or mutated Gaq protein by co-immunoprecipitation and spectra count based label free proteomics.

NO Bait Prey PreyGene Spec SpecSum AvgSpec Number of Replicates ctrlCounts SaintScore* FoldChange FDR
1 WT ABKSJ7 BAG5 27708|24152|45292 31616  10538.67 3 010j0 1 105386.67 0
1 T96S A8KS5J7 BAG5  23088|58096|6872 22520  7506.67 3 0j0j0 1 75066.67 0
2 WT 060884 DNAJA2 60760|1261620408 28248 9416 3 010j0 1 94160 0
2 T96S 060884 DNAJA2 22480/18008|53736 28688  9562.67 3 0j0j0 1 95626.67 0
3 WT 095816 BAG2 63744|31072|56136 19880  6626.67 3 010j0 1 66266.67 0
3 T96S 095816 BAG2 31072|56784|36928 59248  19749.33 3 0j0j0 1 197493.33 0
4 WT PODMV9 HSPAIB 27192|38208]10728 10592  3530.67 3 010j0 1 35306.67 0
4 T96S PODMV9 HSPAIB 45200[41136/56160 11424 3808 3 0j0j0 1 38080 0
5 WT P31689 DNAJA1 5760139736|57712 37672  12557.33 3 010j0 1 125573.33 0
5 T96S P31689 DNAJA1 6680[48056]30320 19520  6506.67 3 0j0j0 1 65066.67 0
6 WT P31943 HNRNPHI 21784/40136|50640 47024 15674.67 3 31984(55664(46736 1 14.2 0
6 T96S P31943 HNRNPHI 5903229240[12208 34944 11648 3 31984(55664[46736 1 10.55 0
7  WT  P54652 HSPA2 13768]23936/16088 53792  17930.67 3 010j0 1 179306.67 0
7 T96S P54652 HSPA2 54976/48200/54728 26832 8944 3 0j0j0 1 89440 0
8 WT P60866 RPS20  25808|44672/20240 25184  8394.67 3 0|126872/42288 1 6.95 0
8 T96S P60866 RPS20  8264|15712|63944 22384  7461.33 3 0|126872/42288 1 6.18 0
9 WT P62873 GNB1 12072|5336|50568 2440 813.33 3 010j0 1 8133.33 0
9 T96S P62873 GNB1  27112|35624[29856 27056  9018.67 3 0j0j0 1 90186.67 0
10 WT  P62879 GNB2  31400[39432|36352 41648  13882.67 3 010j0 1 138826.67 0
10 T96S P62879 GNB2  33168|27856|43904 39392  13130.67 3 0j0j0 1 131306.67 0
11 WT Q9BQA1 WDR77 35776[27456|31888 29584  9861.33 3 62480|63776/6832 1 14.67 0
11 T96S Q9BQA1 WDR77 22440|3168[12928 38536  12845.33 3 62480(63776/6832 0.99 19.12 0.01
12 WT HOYMMI1 ANXA2 23808/25620/10572 60000 20000 3 0]58880[29940 0* 2.58 1
12 T96S HOYMMI1 ANXA2 55316|64400|59088 47732  15910.67 3 0]58880[29940 1 2.05 0
13 WT  P49411 TUFM  31128|3096[21336 55560 18520 3 0[0]7916 0.67* 7.02 0.33
13 T96S P49411 TUFM  42752|60568|53416 25664  8554.67 3 0[0]7916 1 3.24 0
14 WT QS53FC7 HSP70B 52176|52000|15552 54192 18064 3 010j0 1 180640 0
14 T96S QS3FC7 HSP70B 0|126928/48512 9904 3301.33 3 0j0j0 0.67* 33013.33 0.33
15 WT Q6IPH7 RPL14  35224|31380[55752 56820 18940 3 21048|5976/40408 1 29.97 0
15 T96S Q6IPH7 RPL14 0]62716|22352 19532 6510.67 3 21048|5976/40408 0.67* 10.3 0.33
16 WT Q6IPT9  EEFI1Al 24400/64640[24656 48160  16053.33 3 25136|54144|58304 1 7.4 0
16 T96S Q6IPT9  EEFI1Al 49928|8064(62336 54792 18264 3 25136|54144|58304  0.67* 8.41 0.33
17 WT Q9P219 CCDC88C 50448|44696|24724 54332  18110.67 3 010j0 1 181106.67 0
17 T96S Q9P219 CCDC88C 50448|44696|24724 54332  18110.67 3 0]0j0 1 181106.67 0

*Significance Analysis of INTeractome (SAINT) expression was utilized to calculate the probability of protein-protein interaction from background, nonspecific interactions with a
SAINT probability threshold of = 0.8. The five proteins (ANXA2, TUFM, HSP70B, RPL14 and EEF1A1) showed SAINT probability scores of < 0.8 for one of the baits, suggesting
that their binding is influenced by the presence/absence of the T96S mutation.



Supplementary Table 10. Significant pathways identified by gene set enrichment analysis

NAME SIZE ES NES NOM p-val FDR g-val
KEGG_ETHER LIPID METABOLISM 26 0.61113083 1.7556682 0 0.14206062
KEGG_INTESTINAL IMMUNE NETWORK FOR IGA PRODUCTION 41 0.50478137 1.5370177 0 0.21443069
KEGG_TERPENOID BACKBONE BIOSYNTHESIS 15 0.63365686 1.5663483 0 0.21745014
KEGG_T_CELL_RECEPTOR_SIGNALING_PATHWAY 101 0.33099383 1.5453835 0 0.21775618
KEGG_ALLOGRAFT_REJECTION 28 0.54870063 1.5702128 0 0.23435001
KEGG_TYPE I DIABETES MELLITUS 33 0.4488917 1.4510427 0 0.24647677
KEGG_FOCAL_ADHESION 194 0.38443148 1.4522494 0 0.2570027
KEGG_AXON_GUIDANCE 124 0.48318574 1.5887975 0 0.261466
KEGG_COMPLEMENT_AND COAGULATION_CASCADES 58 0.56535196 1.4586229 0 0.26914763
KEGG_HEMATOPOIETIC CELL LINEAGE 73 0.49186575 1.4634719 0 0.27680755
KEGG_NEUROTROPHIN_ SIGNALING PATHWAY 120 0.2868243 1.4270812 0 0.28059024
KEGG_GLYCEROPHOSPHOLIPID METABOLISM 67 0.3541833 1.3977689 0 0.2811309
KEGG_GLYCOSAMINOGLYCAN_DEGRADATION 20 0.55429554 1.4066336 0 0.2854676
KEGG_ASTHMA 21 0.60966164 1.4809217 0 0.28819868
KEGG_AUTOIMMUNE THYROID DISEASE 32 0.5157162 1.4140673 0 0.28938106
KEGG_MAPK_SIGNALING_PATHWAY 244 0.3336603 1.4852967 0 0.30279276
KEGG_ALPHA LINOLENIC ACID METABOLISM 15 0.6568755 1.5890207 0 0.31483272
KEGG_ECM_RECEPTOR_INTERACTION 81 0.4195791 1.3275493 0 0.33419177
KEGG_ARRHYTHMOGENIC RIGHT VENTRICULAR CARDIOMYOPATHY ARVC 69 0.43407646 1.3303643 0 0.34663492
KEGG_HYPERTROPHIC CARDIOMYOPATHY HCM 75 0.4339285 1.3510684 0 0.34878737
KEGG_DILATED CARDIOMYOPATHY 80 0.43336964 1.3574308 0 0.35530043
KEGG_GRAFT_VERSUS_HOST_DISEASE 31 0.4115281 1.2700267 0 0.39485765
KEGG_CELL_ADHESION_MOLECULES_CAMS 123 0.3470763 1.2585121 0 0.39760044
KEGG_ENDOCYTOSIS 173 0.30305654 1.5913094 0 0.40377685
KEGG_CALCIUM_SIGNALING_PATHWAY 157 0.3212866 1.2704787 0 0.40604636
KEGG LINOLEIC ACID METABOLISM 23 0.5034449 1.2907393 0 0.40924773
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Supplementary Table 11. Associations between GNAQ T96S mutations and clinical
characteristics.

Characteristics Total Wild type T96S P
(n=99) (n=90) (n=9)

Age (years) 0.336
<60 86 79 7
>60 13 11 2

Gender 0.719
Male 70 64
Female 29 26 3

Ann Arbor stage
v 68 65 3 0.025
v 31 25 6

Serum LDH 0.719
Normal 69 62 7
Increased 30 28 2

B symptoms 0.149
Absence 60 57 3
Presence 39 33 6

Primary site 0.592
Nasal 89 80 9
Non-nasal 10 10 0

ECOG PS 0.154
0-1 91 84 7
>2 8 6 2

Ki67 0.035
<50% 46 45
>50% 53 45 8

IPI score 0.622
0-2 84 77 7
3-5 15 13 2

TCR expression 1.000
NK cell origin (BF1/ TCRy -) 95 86 9
T cell origin (BF1/ TCRy +) 4 4 0

EBER N/A
Positive 99 90 9
Negative 0 0 0

CD3¢ N/A
Positive 99 90 9
Negative 0 0 0

CD2 1.000
Positive 96 87 9

Negative 3 3 0




CD4
Positive 0
Negative 99
CDS8
Positive 1
Negative 98
TCR rearrangement
No 91
Yes 8
Therapy
Chemotherapy alone 50
Radiotherapy alone 7

Chemotherapy + Radiotherapy 42

90

89

83

44

7
39

6
0
3

N/A

1.000

0.547

0.495

Abbreviations: Serum LDH, Serum lactate dehydrogenase; ECOG PS, Eastern Cooperative

Oncology Group performance status; IPI, International Prognostic Index; EBER, Epstein-Barr
virus (EBV)-encoded small RNAs; N/A, not applicable.
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Supplementary Table 12. Univariate and multivariate analysis for clinical and
biological characteristics of overall survival and progression-free survival in NKTCL.

Univariate analysis

(ON) PFS

P (FDR*) P (FDR*)
Age>60 0.856 0.661
Gender (male) 0.692 0.165
B symptoms 0.010 0.018
Primary site (non-nasal) 0.013 0.003
IPI score>2 <0.001 <0.001
Ki67>50% 0.018 0.034
Therapy (CT vs RT vs CMT) 0.084 0.164
DDX3X mutation 0.001 (0.033) 0.008 (0.059)
TP53 mutation 0.003 (0.043) <0.001 (0.013)
GNAQ T96S mutation 0.006 (0.048) 0.005 (0.059)

*Derived P values were adjusted for FDR using the Benjamini-Hochberg method.

Multivariate analysis

oS PFS
HR (95%CI) P HR (95%CI) P
B symptoms 1.673 (0.843-3.319) 0.141 1.540 (0.816-2.906) 0.183
Primary site (non-nasal) 3.328 (1.169-9.472) 0.024 3.311 (1.269-8.633) 0.014
IPI score>2 3.996 (1.760-9.071) 0.001 3.783 (1.727-8.283) 0.001
Ki67>50% 1.791 (0.875-3.668) 0.111 1.709 (0.896-3.260) 0.104
GNAQ T96S mutation 3.314 (1.333-8.242) 0.010 2.847 (1.273-6.368) 0.011

Abbreviations: IPI, International Prognostic Index; CT, Chemotherapy alone; RT, Radiotherapy

alone; CMT, Chemotherapy + Radiotherapy; HR, hazard ratio. CI, confidence interval.
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Supplementary Table 13. Primers for genotyping knockout mice.

Primers Sequence Product size

F1 GCATTACGGTATGTCAGATACAAC floxed: 244bp
Flanking LoxP 1 (P1)

R1 TCGGTCCAATCCATCTTCCAT wild-type: 210bp
Ncri-Cre (P2) Ncerl-cre-F - GACCATGATGCTGGGTTTGGCCCAGATG

Ncrl-Cre: 500bp
Nerl-cre-R ATGCGGTGGGCTCTATGGCTTCTG
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Supplementary Table 14.Somatic copy-number alterations of the 28 exome-sequencing cases.

Cytoband Wide Peak Boundaries* P_value Q value 8221 8191 8184 9638 8208 9626 9624 3329 9616 3326 9622 3325 8198 3324 8219 9623 3327 3336 151 8186 3337 8210 9634 8194 8751 8188 8199 149

10922.1  chrl10:70998001-73827499 0.00053207 0.0023316 5.7 4 47 2 2 4 33 27 2 2 2 2 2 2 5.3 2 1.3 4 2 3 57 4 2 2 57 5.7 2 13
10922.2  chrl0:75522251-75758249  5.11E-10  3.18E-09 57 57 53 2 2 5 4 4 2 4 2 4 2 2 47 4 1.3 2 2 5 4 2 4 57 5.7 4 33
10924.31 chr10:102045251-102295999 0.00010976 0.0003657 5.7 4 4 2 2 2 4 2.7 2 4 2 2 2 3 4 4 1.3 4 2 2 5 3 2 5 57 4 4 13
10926.3 chrl10:133758001-135534747 0.0013974  0.004859 5.7 3 5.7 3 2 2 4 2.7 2 4 2 2 1 2 5.7 2 1.3 5 2 2 5.7 2 2 2 4 5.7 2 13
11p11.2  chr11:47598501-47603999  0.013851  0.060619 5.7 5 4 2 2 3 2.7 2 2 2 2 2 2 2 5.3 2 1.3 4 2 2 57 5.7 2 2 57 5.7 2 13
11p15.1  chrl1:17526501-17757749  0.15131 0.18901 5.7 5 4.7 2 2 3 33 27 2 2 2 2 2 2 5.3 2 1.3 4 2 2 5.7 2 2 2 4 4 2 13
11p15.4 chr11:5988751-6226749 1.82E-09 1.15E-08 5.7 57 5.7 2 2 4 4 2.7 2 4 2 4 3 3 57 57 27 57 4 2 2 4 2 4 57 5.7 5 27
11pl15.5 chr11:1-2966999 0.00053207 0.0030999 5.7 4 5.7 3 2 4 4 2.7 2 4 2 2 2 2 5.7 2 1.3 57 2 2 5 4 2 2 5.7 5 2 13
11q12.1  chr11:56948501-57144249  0.0032655 0.022154 57 4 47 2 2 4 4 33 2 2 2 2 2 2 3.3 4 1.3 57 2 2 57 4 2 2 5.7 3 13
11q12.3  chrl11:62341501-62648749  6.91E-06 0.00010453 5.7 57 4.7 2 2 3 4 33 2 5 2 3 3 2 4 4 1.3 4 3 4 5 2 2 3 57 5.7 4 13
11q13.1  chr11:65265251-65273499  3.45E-10  8.58E-09 4 4 5.7 1 2 4 4 2.7 2 4 2 4 5.7 5 5.7 2 47 57 3 4 5.7 3 2 4 57 5.7 3027
11923.3 chrl11:118483751-120201249 0.0077282 0.0077282 5.7 4 5.3 2 2 4 27 27 2 2 2 2 2 2 4.7 2 1.3 4 3 2 5 4 2 3 57 5.7 2 13
12p13.31 chr12:6976001-7075249 6.91E-06  691E-06 57 4 47 2 2 4 4 33 2 5.7 2 3 2 2 4 2 1.3 4 2 3 5.7 2 2 2 57 5.7 4 13
12q13.12  chr12:49980501-50136249  1.95E-06 ~ 2.40E-05 5.7 4 47 2 2 4 4 2.7 2 3 2 3 2 2 5.3 3 1.3 4 2 2 5 4 2 4 57 5.7 4 13
12q13.2  chrl12:56029751-58009249  9.73E-07 1.27E-05 5.7 5 4.7 2 2 4 4 2.7 2 4 2 3 2 2 4 3 1.3 4 3 2 5 2 2 5 57 5.7 4 13
12924.12 chr12:111741251-111893999  0.047739 0.15856 4 57 5.7 2 2 2 4 1.3 2 2 2 2 2 2 5.7 2 1.3 2 2 2 4 2 2 2 4 5.7 2 13
12924.31 chr12:123334001-123485499 1.48E-05  8.22E-05 5.7 5 5.7 3 2 2 4 33 2 4 2 2 2 2 5.7 2 1.3 57 4 2 5.7 2 2 2 4 5.7 2 13
12q24.31 chr12:124371001-133446499 0.0032655 0.0062965 5.7 4 4 2 2 2 2.7 33 2 5 2 2 2 2 5.7 2 1.3 2 2 5.7 2 2 2 4 5.7 2 13
13934 chrl13:114497751-114806749 0.0077282 0.0077282 5.7 4 47 4 2 2 2.7 27 2 2 2 2 2 2 5.7 2 1.3 4 3 2 4 2 2 2 4 5.7 2 13
14q11.2  chr14:22591001-22965749  2.96E-08 0.00027281 4 57 27 3 2 4 27 27 2 5.7 2 4 2 57 27 4 4 4 4 57 2 4 4 4 5 4 4 27
14q12 chr14:24600501-24777249  1.42E-10  7.93E-07 5.7 57 57 2 2 4 4 2 4 2 4 4 2 47 4 1.3 57 3 3 57 4 2 4 57 5.7 4 27
14923.3  chr14:65193751-66028499  0.01135 0.028511 4 57 53 2 2 2 33 2 2 2 2 2 2 4 47 2 27 4 2 2 4 3 2 2 5.7 5 2 13
149243  chrl14:74705501-75052999  0.033529  0.076371 57 4 2.7 2 2 2 27 4 2 2 2 2 2 2 5.7 2 1.3 2 2 4 3 2 2 5 5.7 2 13
14q32.33 chr14:104638751-107349540 0.00011734 0.00017239 5.7 4 57 4 2 2 4 1.3 2 5 2 2 1 2 5.7 2 1.3 4 3 2 5.7 2 2 2 57 5.7 2 13
15q15.1  chr15:42058501-42305999 0.00011734 0.00053099 5.7 4 5.7 2 2 2 4 33 2 2 2 3 2 2 5.7 2 1.3 57 3 2 5.7 2 2 2 57 5.7 2 2
15q15.1  chrl15:41031501-41247999  0.011787  0.051365 5 4 5.7 2 2 2 4 2.7 2 2 2 2 2 2 5.7 2 1.3 5 2 2 2 4 2 2 57 5.7 2 13
15q15.1  chrl15:40544251-40866499  0.013851  0.061644 5 4 5.7 2 2 2 33 27 2 4 2 2 2 2 5.7 2 1.3 4 2 2 2 4 2 2 57 5.7 2 13
15921.1  chrl15:45364751-45545749  0.024164 0.11594 5.7 5 3.3 2 2 3 27 1.3 2 2 2 2 2 4 47 2 1.3 5 3 2 2 2 2 2 57 4 2 2
15924.1  chrl5:73614001-75660999  0.0032655 0.035828 5.7 4 5.3 2 2 2 2.7 27 2 2 2 2 2 2 4.7 2 1.3 4 4 2 5 2 2 3 5 5.7 2 13
15926.1  chrl15:91448251-91503749 0.00014941 0.00078684 5.7 57 5.7 3 2 2 4 2.7 2 2 2 2 2 2 5.7 2 1.3 5 2 2 5 3 2 2 57 5.7 2 13
15926.1  chr15:79215001-90905749  0.0059741  0.16545 5 4 47 2 2 2 33 27 2 2 2 3 2 2 4.7 2 1.3 4 2 2 5 3 2 2 57 5.7 2 13
16p11.2  chr16:28497001-31336499  0.0059741 0.0059741 5.7 4 5.7 2 2 3 33 27 2 5 2 4 2 2 5.7 2 1.3 5 2 4 5.7 3 2 3 57 5.7 4 13
16p13.3 chr16:1-105499 0.0027896 0.0027896 5.7 4 5.7 2 2 4 4 33 2 4 2 2 2 2 5.3 2 1.3 57 3 2 5.7 2 2 5 57 57 57 13
16q22.1  chr16:67182251-67264749  0.034747  0.034747 5.7 5 5.7 2 2 2 4 3.3 2 5.7 2 3 2 2 5.7 2 1.3 57 3 2 5.7 2 2 2 57 5.7 2 13
17p11.2  chr17:16843001-19459249  0.020377  0.038272 57 4 47 2 2 3 33 27 2 2 2 3 2 2 5.7 3 1.3 4 2 2 5 2 2 2 57 5.7 2 13
17p13.1 chr17:7720501-8198249 4.57E-09  733E-09 57 57 57 2 2 4 47 27 2 5 2 4 2 2 57 4 1.3 57 3 4 5.7 3 2 4 57 5.7 4 13
17p13.2 chr17:4794751-4851999  0.0065873 0.0065873 5.7 4 4.7 2 2 2 4 33 2 5.7 2 2 2 2 4.7 2 1.3 5 2 2 5.7 2 2 2 57 5.7 2 13
17q11.2  chr17:26655251-27022749  6.45E-05 0.00017586 5.7 5 4.7 2 2 4 33 27 2 3 2 2 2 2 57 4 1.3 4 4 2 57 4 2 4 5.7 5 3 13
17q11.2  chrl17:27888751-27959499  0.0018981 0.0036057 5.7 5.7 5.7 2 2 2 4 2.7 2 2 2 2 2 3 5.7 2 2 57 2 2 5.7 2 2 2 57 5.7 2 13
17921.2  chrl17:39323251-39657249  4.92E-05 0.00014941 5.7 5 5.3 2 2 4 33 27 2 2 4 2 2 2 5.3 2 2 4 2 4 57 4 2 2 57 5.7 4 2
17921.31  chr17:42750751-44110999 0.00066624 0.018813 5.7 4 4.7 2 2 3 4 2.7 2 2 2 3 2 2 5.7 2 1.3 5 2 2 57 4 2 2 57 5.7 4 13
17921.33  chr17:47920501-48761499 0.00053207 0.029018 5.7 4 5.7 2 2 3 33 27 2 2 2 2 2 2 5.7 3 1.3 5 2 2 5 4 2 2 5.7 5111 4 13
17q22 chr17:54587001-56621749  0.00092532 0.0082362 5 5 4.7 2 2 4 33 27 2 2 2 2 2 2 4 4 1.3 5 2 2 5 4 2 2 5.7 5 4 13
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chr2:176946001-177054499
chr2:179643501-197854249
chr2:220045001-220115749
chr2:217524751-219301999
chr2:238977251-243199373
chr3:52810751-52867499
chr3:50152751-50431499
chr3:38016501-38739999
chr3:4941751-9991999
chr3:125724751-129512999
chr3:183894501-184081499
chr4:3213251-10117999
chr4:676251-1245249
chr4:77659251-77941999
chr5:1-3601249
chr5:131704751-131823999
chr5:139926501-140044749
chr5:148044251-157158249
chr5:180582001-180915260
chr5:176792001-177020999
chr6:52008251-52147249
chr6:42857501-43492749
chr6:39023501-42233249
chr6:43590751-44311499
chr6:32797001-32943249
chr6:31087501-32190999
chr6:29363751-30916499
chr6:25983001-27115749
chr6:109786001-109787499
chr7:41728501-47481749
chr7:27146751-27570999
chr7:1-5663749
chr7:99685751-100006499
chr7:128469751-128586749
chr7:142205751-142498749
chr7:150163001-150492249
chr8:41475501-41791999
chr8:26362001-27528749
chr8:22431251-22460999
chr8:10386251-11710999
chr8:133898751-134251249
chr8:144641251-144650499
chr9:35605001-35846749
chr9:95781251-96847249
chr9:116190751-117379749
chr9:130473251-130890749
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Copy number: >2, amplification; <2, deletion.
*Based on NCBI human reference genome GRC Build 37 (hg19).
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Supplementary Table 15. Loss of heterozygosity analysis of the 28 cases of NKTCL.

Patient ID Chromsome Hugo Symbol Start position* End Position* N:;i::gt;de (I;;(:Ifg; HSIZI;}; Genotype
149 X MAGEBG6 26213093 26213093 c.C1130T  p.A377V 3 AAA
149 X GPC4 132437337 132437337  ¢.C1325T  p.A442V 3 AAA
149 15 USP8 50785055 50785055 c.G2074C  p.A692P 3 AAA
149 X MAGEC1 140996239 140996239  ¢.G3049T p.E1017X 3 AAA
149 11 ORS5R1 56185159 56185159 ¢.T550C p.F184L 3 AAA
149 X SCML1 17771387 17771387 c.G502A  p.Gl168R 3 AAA
149 X MAGEB16 35820795 35820795 c.A482G  p.HI61IR 3 AAA
149 15 ATP8B4 50226313 50226313 c.C1354A  p.H452N 3 AAA
149 X KIAAI1210 118222360 118222360  c.A2833T  p.1945F 3 AAA
149 19 LOC100379224 44612231 44612231 c.A1918G  p.K640E 2 AA
149 X SPANXC 140785696 140785696 c.A220G p.K74E 3 AAA
149 3 ULK4 41756986 41756986 c.T2530A  p.L844M 3 AAA
149 19 LOC100379224 44610665 44610665 c.A352G  p.M118V 2 AA
149 6 OR14J1 29274486 29274486 c.T20C p-M7T 3 AAA
149 15 USP8 50784955 50784955 c.C1974A  p.N658K 3 AAA
149 2 TTN 179458591 179458591  ¢.G31241A p.R10414H 5 AAAAA
149 16 MCIR 89986154 89986154 c.G488A  p.R163Q 2 AA
149 15 USP8 50784950 50784950 c.C1969T p.R657W 3 AAA
149 17 FOXNI1 26851602 26851602 c.C205T p-R69C 2 AA
149 17 KRTAP29-1 39458893 39458893 c.C211T p.R71C 3 AAA
149 17 KRTAP16-1 39464736 39464736 ¢.G770C p.S257T 3 AAA
149 X CXorf67 51150032 51150032 c.C164T p.S55L 3 AAA
149 17 Cl170rf77 72588326 72588326 c.T16G p-S6A 2 AA
149 3 TOP2B 25646268 25646268 c.C4457T p.T1486M 4 AAAA
149 6 NKAPL 28227604 28227604 c.C455A  p.T152N 3 AAA
149 16 CENPBDI 90037828 90037828 c.C503T p-T1681 2 AA
149 6 OR2J2 29142064 29142064 c.A652G  p.T218A 3 AAA
149 6 NKAPL 28227436 28227436 c.A287G p-Y96C 3 AAA
151 3 ZNF197 44683542 44683542 c.C920T  p.A307V 3 AAA
151 X DMD 32503194 32503194 c.A2621G  p.D874G 2 AA
151 2 TTN 179398509 179398509  ¢.G75638T p.G25213V 3 AAA
151 12 OR10A7 55615094 55615094 c.G286A p-G96S 3 AAA
151 12 FAMI86A 50727706 50727706 c.C6684G  p.H2228Q 2 AA
151 X RP11-87M18.2 36403036 36403036 c.A1817G  p.H606R 2 AA
151 2 TTN 179404628 179404628  c.A70969T p.I123657F 3 AAA
151 22 PI4KA 21161673 21161673 c.G1145A p.R382H 2 AA
151 X DMD 32380996 32380996 c.G1211A  p.R404H 2 AA
151 12 ANKRDS52 56639301 56639301 c.G2264C  p.R755P 3 AAA
151 5 PCDHAS 140249527 140249527 c.C839T p-S280F 3 AAA
151 3 GNL3 52727257 52727257 c.GI099A p.V367TM 3 AAA

3324 21 KRTAP11-1 32253513 32253513 c.T331A p.C111S 3 AAA
3324 4 ‘AM47E-STBD 77192868 77192868 c.G817A  p.E273K 3 AAA
3324 X NHS 17744510 17744510 c.T1690G  p.F564V 3 AAA
3324 X DDX3X 41204711 41204711 c.GI1177A  p.G393S 3 AAA
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*Based on NCBI human reference genome GRC Build 37 (hgl9).
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