Whole exome sequencing identifies ATRX mutation as a key molecular determinant in lower-grade glioma -

Kannan et al

Table S1: Read number and coverage statistics for whole exome sequencing performed on 4 IDH-mutant LGGs with case-matched

normal.

Metrics

G4 Normal

G4 Tumor G5 Normal G5 Tumor G18 Normal G18 Tumor G6 Normal G6 Tumor  Average
GENOME_SIZE 3095693983 3095693983 3095693983 3095693983 3095693983 3095693983 3095693983 3095693983
BAIT_TERRITORY 51756122 51756122 51756122 51756122 51756122 51756122 51756122 51756122
TARGET_TERRITORY 51756122 51756122 51756122 51756122 51756122 51756122 51756122 51756122
BAIT_DESIGN_EFFICIENCY 1 1 1 1 1 1 1 1
TOTAL_READS 136140377 124399279 193127054 270696668 211391011 138118163 123083191 120412604
PF_READS 135154958 123273842 191737610 268247866 209855065 136871604 122201832 119319707
PF_UNIQUE_READS 112950205 101872365 147766208 176634114 163123238 112582950 103001316 95380885
PCT_PF_READS 0.992762 0.990953 0.992806 0.990954 0.992734 0.990975 0.992839 0.990924
PCT_PF_UQ_READS 0.82966 0.818914 0.765124 0.652517 0.771666 0.815121 0.836843 0.792117
PF_UQ_READS_ALIGNED 95866908 86890718 125056430 150066288 136452209 95909463 87663421 80913663
PCT_PF_UQ_READS_ALIGNED 0.848754 0.852937 0.846313 0.849588 0.836498 0.8519 0.85109 0.848322
PF_UQ_BASES_ALIGNED 3916282633 3609846254 5089321241 6214430031 5540181681 3976534633 3573499599 3362697220
ON_BAIT_BASES 2440842236 2244920309 3201046680 4105730234 3498398004 2511802216 2260953633 2144004664
NEAR_BAIT_BASES 1140944937 1055499631 1457363723 1593620365 1549648933 1128162517 1025319620 938744620
OFF_BAIT_BASES 334495460 309426314 430910838 515079432 492134744 336569900 287226346 279947936
ON_TARGET_BASES 2440842236 2244920309 3201046680 4105730234 3498398004 2511802216 2260953633 2144004664
PCT_SELECTED_BASES 0.914589 0.914283 0.91533 0.917116 0.91117 0.915361 0.919623 0.916749
PCT_OFF_BAIT 0.085411 0.085717 0.08467 0.082884 0.08883 0.084639 0.080377 0.083251
ON_BAIT_VS_SELECTED 0.681459 0.680192 0.687154 0.720386 0.69302 0.690062 0.687999 0.695485
MEAN_BAIT_COVERAGE 47.160454 43.374971 61.848658 79.328398 67.593897 48.5315 43.684757 41.425141
MEAN_TARGET_COVERAGE 49.941324 45.938688 64.820174 82.918804 70.849348 51.2838 46.069406 43.667083 56.9360
PCT_USABLE_BASES_ON_BAIT 0.441695 0.436691 0.409099 0.366793 0.409759 0.440871 0.453786 0.430487
PCT_USABLE_BASES_ON_TARGET 0.441695 0.436691 0.409099 0.366793 0.409759 0.440871 0.453786 0.430487
FOLD_ENRICHMENT 37.278805 37.197052 37.620836 39.517131 37.769523 37.781306 37.843754 38.135922
ZERO_CVG_TARGETS_PCT 0.068777 0.069162 0.057681 0.054544 0.05756 0.066934 0.064603 0.064252
FOLD_80_BASE_PENALTY 4.161777 4.176244 4.321345 3.948514 3.728913 4.662164 4.188128 3.969735
PCT_TARGET_BASES_2X 0.884022 0.884797 0.900662 0.909093 0.904828 0.886326 0.889255 0.890892
PCT_TARGET_BASES_10X 0.77914 0.773672 0.811821 0.837209 0.829908 0.775414 0.779082 0.778127 0.7955
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HS_LIBRARY_SIZE
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0.670376 0.657514
0.561447 0.54183
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11.159436 12.912903
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0.66737
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192693824
8.547061
10.399736
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0.660251
0.541801
191301053
7.558408
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0.65157
0.525149
137688765
7.453889
9.686605
17.549268

Table S2: Filtered somatic mutation candidates identified by whole exome sequencing in 4 IDH-mutant LGGs.

Start End Tumor
Tumor Chr Position Position Ref Allele Allele Gene Mutation Type
G4 chrll 73105299 73105299 A G RELT nonsynonymous SNV
G4 chrl3 29933470 29933470 G A MTUS2 nonsynonymous SNV
G4 chrl 32264124 32264124 C A SPOCD1 nonsynonymous SNV
G4 chr8 1574980 1574980 C A DLGAP2 nonsynonymous SNV
G4 chrl? 26907057 26907057 C T SPAG5 nonsynonymous SNV
G4 chrl? 7573988 7573988 C T TP53 nonsynonymous SNV
G4 chrl6 3293978 3293978 G A MEFV nonsynonymous SNV
G4 chrl3 110817254 110817254 C G COL4Al nonsynonymous SNV
G4 chr3 124560357 124560357 C T ITGB5 nonsynonymous SNV
G4 chr9 67930409 67930409 A G ANKRD20A1 nonsynonymous SNV
G4 chrl9 15297966 15297966 C G NOTCHS3 nonsynonymous SNV
G4 chrl2 121476582 121476582 C G OASL nonsynonymous SNV
G4 chrl5 40558665 40558665 G A PAK6 nonsynonymous SNV
G4 chrX 134156272 134156272 G T FAM127C nonsynonymous SNV
G4 chrl 144828707 144828707 G T NBPF9 nonsynonymous SNV
G4 chr9 35698501 35698501 G A TLN1 nonsynonymous SNV
G4 chrl5 76566799 76566799 A G ETFA nonsynonymous SNV
G4 chrX 153633801 153633801 C G DNASE1L1 nonsynonymous SNV
G4 chr9 139413166 139413166 C T NOTCH1 nonsynonymous SNV
G4 chr2 219925077 219925077 C G IHH nonsynonymous SNV
G4 chrl5 56132689 56132689 T C NEDD4 nonsynonymous SNV
G4 chrl9 20045209 20045209 A G ZNF93 nonsynonymous SNV
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Table S3: Tabulated nucleotide transitions for point mutations seen in filtered whole exome sequencing data for 4 IDH-mutant LGGs.
Reference and mutant bases are shown in the first column and row respectively.

A|lC|T|G
A 8 |7 |35
C |59 62 | 32
T| 6|33 7
G |63]16 |30

Table S4: Tabulated nucleotide transitions for point mutations seen in filtered whole exome sequencing data for 4 IDH-mutant LGGs.
Mutations involving either C or G transitions to either T or A predominate. Reference and mutant bases are shown in the first column and
row respectively.

T:A | C.G

T:A 83

C:G | 214

Table S5: Numbers of unfiltered somatic variants identified by whole exome sequencing in 4 IDH-mutant LGGs.

Tumor SNVs insertions/deletions Total
G4 4408 212 4620
G5 6315 286 6601

G18 4157 176 4333
G6 4139 190 4329
Sum 19019 864 19883

Average 4970.75



Table S6: Candidate somatic variants identified by whole exome sequencing in 4 IDH-mutant LGGs that were then subjected to validation by Sanger
sequencing.

Gene Tumor Chr Position AA Change Reference  Variant Effect
TP53 G4 chrl7:7573988 p.A347T C T missense
TP53 G5 chrl7:7577121 p.R273C G A missense
TP53 G6 chrl7:7577121 p.R273C G A missense
IDH1 G4 chr2:209113112 p.R132H C T missense
IDH1 G5 chr2:209113113 p.R132G G C missense
IDH1 G18 chr2:209113112 p.R132H C T missense
IDH1 G6 chr2:209113112 p.R132H C T missense
MUC4 G4 chr3:195514585 p.A1289V G A missense
MUC4 G5 chr3:195514214 p.D1413N C T missense
MUC4 G6 chr3:195507733 p.S3573lI C A missense
MYH9 G4 chr22:36692963 p.E1066D C A missense
MYH9 G18 chr22:36678799 p.R1933P C G missense
MYBBP1A G4 chrl7:4455494 p.K277N C G missense
MYBBP1A G18 chrl7:4451541 p.W541R A T missense
KIAA1109 G4 chr4:123234782 NA G T splicing
KIAA1109 G18 chr4:123234782 NA G T splicing
BAG1 G5 chr9:33264300 p.D125N C T missense
BAG1 G18 chr9:33264299 p.D125G T C missense
POTEF G5 chr2:130872791 p.1211T A G missense
POTEF G18 chr2:130878055 p.S12A A C missense
SHANK3 G5 chr22:51133361 p.P397A C G missense
SHANK3 G18 chr22:51121841 p.F320S T C missense
NBPF14 G5 chr1:148024831 p.E56Q C G missense
NBPF14 G6 chr1:148024796 p.P67P C T missense
ATRX G5 chrX:76937745 p.K1001fs T N/A frameshift deletion
ATRX G6 chrX:76938832 p.L639fs A N/A frameshift deletion
ATRX G18 chrX:76909629 p.R1426X G A nonsense
OR2B6 G18 chr6:27925370 p.M118V A G missense
ABCC11 G18 chrl6:48234267 p.V668M C T missense
GABRB3 G5 chrl5:26866488 p.P145L G A missense



NEDDA4 G4 chr15:56132689 p.M1082V T C missense
TDO2 G18 chr4:156832695 p.F222C T G missense
DLGAP2 G4 chr8:1574980 p.P505Q C A missense
TNFRSF11B G18 chr8:119936828 p.L331M A T missense
ITGBS G4 chr3:124560357 p.R218H C T missense
ZNF546 G18 chr19:40519663 p.S162R T A missense
CR1 G6 chrl:207793287 p.vV1927L G T missense
KIAA1731 G5 chrl1:93416774 p.L272P T C missense
HERC2 G5 chr15:28437270 p.S2763C G C missense
KIAA1211 G5 chr4:57189669 p.A1105V C T missense
ETFA G4 chr15:76566799 p.V257A A G missense
EXT2 G5 chrl1:44129655 p.N131K T G missense
SRA1 G5 chr5:139931628 p.V110delinsGL G GTC nonframeshift insertion

Table S7: Read number and coverage statistics for MiSeq sequencing of expansion LGG cohort and case-matched normal (N=28).

Sample Total Reads Mean/Base % above 10reads % above 100 reads

G7 Normal 26704934 115.97 71.1 47.7
G7 Tumor 30099131 130.71 74.9 51.7
G1 Normal 27878344 121.07 72.3 50.7
G1 Tumor 16918465 73.47 72.3 29.9
G24 Normal 21375181 92.83 74.6 43.5
G24 Tumor 30969017 134.49 76.4 52.9
G3 Normal 17425444 75.67 71.4 35.9
G3 Tumor 27205600 118.14 75.2 51.2
G8 Normal 2538888 11.03 43.2 0
G8 Tumor 23174871 100.64 67.4 44.9
G26 Normal 2311587 10.04 41.7 0
G26 Tumor 29645261 128.74 70.1 50.8
G9 Normal 19597769 85.11 74 38.1
G9 Tumor 19260898 83.64 63.9 35.6
G10 Normal 16435277 71.37 70.3 32.5
G10 Tumor 21944595 95.3 63 40.6
G22 Normal 17651479 76.65 66.8 38.1
G22 Tumor 20237140 87.88 70.1 35.3

G11 Normal 15017483 65.22 62.3 32.4
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Table S8: 75-gene signature (25 genes per subclass) used to develop the Nanostring classifier. NB: neuroblastic, EPL: early progenitor-like, PG:
preglioblastoma, ROC: receiver operator characteristic.

ROC ROC ROC

NB Genes Score EPL Genes Score PG Genes Score
BMP2 1.86702 PSG7 1.85817 FKBP9 1.89085
GALNT13 1.80148 KLHL14 1.84682 TAGLN2 1.8807
PCDH15 1.76824 PSG1 1.84547 VASN 1.87932
MDGA2 1.76526 CDKL2 1.83459 PDPN 1.87578
FERMT1 1.76203 KCNH5 1.82959 EMP3 1.87228
FHDC1 1.75793 POM121L10P 1.82682 ARSD 1.85618
PSITPTE22 1.74946 BPIL2 1.82209 PION 1.85452
MYC 1.74452 RNF17 1.81967 TRIP6 1.848
GSTA4 1.74179 HTR4 1.81805 RBP1 1.84417
MTPAP 1.73828 TEX13A 1.8171 NCRNAO00092 1.8396
H2AFY?2 1.73737 UCAl 1.81527 NR2E1 1.83522
SNHG1 1.73661 PSG4 1.81014 SLC2A10 1.83456
USP3 1.73578 WNT10B 1.80637 RAB34 1.81093
TMEM100 1.72978 KLK2 1.79624 VAV3 1.80871
HNRNPH3 1.72471 PRSS1 1.79582 MOSC2 1.80537
RCOR2 1.71932 KLK7 1.7957 SLC43A3 1.80372
CHST9 1.71447 NOX1 1.79184 PLAT 1.79212
CALCRL 1.71421 HRG 1.79063 CCDC46 1.79065
IRX2 1.71299 SPATAl6 1.79021 TMEM220 1.78678
HMX1 1.70177 LMX1B 1.79002 CLEC5A 1.78586
KLRC3 1.6991 DQX1 1.78908 MT1M 1.78448
DSCAML1 1.6876 PRB3 1.78631 F11R 1.7844
KIAA0114 1.68251 BEND4 1.7811 PGCP 1.78087
ZDHHC22 1.68147 BCL2L14 1.78049 AEBP1 1.77725

KLRC4 1.67804 SLC23Al 1.77772 MAOB 1.77189




