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# somatic mutations

Cancer type # samples # mutations # samples mutation rate mutation rate mutation rate

mutated (protein-altering) (synonymous) (all changes)
Breast Cancer 183 524 158 1.14 0.32 1.46
Breast Cancer (HER2+) 59 229 54 155 041 1.96
Breast Cancer (HR+) 65 141 54 0.87 0.26 1.12
Breast Cancer (Triple Neg) 59 154 50 1.04 0.3 1.34
Lung Cancer 134 1276 129 3.8 0.96 4.76
Lung Cancer (Adenocarcinoma) 57 503 55 352 0.89 4.41
Lung Cancer (Carcinoma Small Cell) 5 54 5 4.3 0.56 4.86
Lung Cancer (Carcinoma Squamous 63 620 60 3.92 1.02 4.94
Lung Cancer (Others) 9 99 9 455 1.24 5.79
Ovarian Cancer 58 174 54 1.19 0.36 1.55
Pancreatic Cancer 8 16 7 0.8 0.25 1.04
Prostate Cancer 58 48 29 0.33 0.08 04
All Cancers 441 2038 377 1.84 049 2.33
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e Supplementary Figure 2 | Work flow
A showing the process used to identify and
, validate somatic mutations. Tumor DNA
MRD sorting
and matched normal DNA were
l' subjected to MRD sorting and the sorted
Tiling reseq. array amplicons were hybridized to a tiling

array and the predicted changes were
mapped back to the amplicon reference
sequence to identify putative somatic

Predicted P changes as described (Methods). dbSNP
somatic.? database was used to identify germline
changes prior to somatic mutation
l YES prediction. The putative somatic changes
Validate using were then validated using Sequenom
MassSpec

mass spectrometry. Any changes found
in both tumor and normal were classified
as new germline changes and the
Germline/invalidated changes found only in the tumor, but not
in the normal were classified as somatic.

Validated
somatic ?

Somatic mutation
Analysis
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Supplementary Figure 3 | Somatic mutation distribution in genes. (a) Distribution of

number of genes grouped by mutation count. The tail end of the graph has genes with the

highest number of mutations. (b) The distribution of mutations by tumor type in the top 50
mutated genes.
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J AGTRL1 R127H

SpeciesCGene Start End i AA idue number: 115

of Features at Each Position:

AGTRL1.226171 45 309 D-DWPFGTFFCKLSSYLIFVNM FORY LAIVRPVANARLRLRVSGAVATAV
OR1J2.NM_05410'41 230 TKYKSILYEECISQMYFFIFFTDLDSFLITSMAYDEYVAICHPLHYTVIMREELCVFLVAV
ORSH1 41 230 AKSKMISLSECKIQFFSFAISVITECFLLATMAYDRYVAICKPLLYPAIMTNGLCIRLLIL
OR6A2.CCDS7772 42 295 G-KQDHGQEGCMTQL GLGCTECVLLAVMAYDEYMAICYPLHYPVIVSGRLCVQMARAG
TSHR.NM_000369 431 678 THDWQTG- PGCNTAG VFASELSVYTLTVITLEWYAITFAMRLORKIRLRHACAIMVG
AVPRZ 54 325 T- PoALERAVE Y LOMVESY ME LEv THORE LEYRHGS GAHWNRPVLV
GNRHR 63 323 BVWEAGE LLCKVLS YLK LFSMYAPEFMMVVISLD

MC1R 55 298 L-A'ALVAQLDNVID'ITCSS.LSSLCFL GAIAVD B AREAVAR
MCZR 41 276 RNLKP GST 1 LSLLGSIF MRETVVVLTV
RHO 54 306 qsy:vr'm‘ TLGGEI 1 FREGH-NHAIMGVAF
TSHR 431 678 BuofloTe- PGCNT FFTVFARELSHY TRTVITLE KIRLRHACAIMVG
ACTHR 41 276 RNLXPRGSTAJDIIPSLFVLSLLGSIFELSVIAA B M

CXCR4 55 302 N--WYFGNFLCKAVHVIYTVNLYSSVLILAFISLRELAIVEATNSQRPRKLLAEKVVYVG
GNRHR 63 323 TVWYAGELLCKVLSYLKLFSMYAPHFMMVVISLOMS LAITRPLALKSNSK --VGQSMVGL
GP132 56 306 Q- XWNLGPQACKVIAY CNIYISILLLCCISCDRYMAVVYALESRCHRH-QRTAVTISA
OPSD 54 306 B E # NFRFGHE-NHAIMGVAF
V2R 54 325 AV : HRAICHPMLAYRHGS GAHWNREVLV

J NMUR2 C119F

NMURZ. 632172 YYLFSLAVSDLLVLLLG R E
AVPR2 54 325 vE Icﬂc-LAlALrivnoLn-mr RFRG:
MCZR 41 276 FFICSLAISDMLGHLYKILENILIILRNLKPRGSTA

RHO 54 306 YILLNLAVADLFM n TS'LYTSL::I"Y:VP.PT
RRH 42 294 ATTINLAVIDIGVSSIGYPMSAASDLYGSWKFGYAG

ACTHR 41 276 FELSVIAAD
oPSD 54 306 H H AlW LVv'MB
V2R 54 325

SpeciesGene

ADRB3.630721 54 TPRLQTMT\JVFVTSLAAADLVXGLLVV PMTLALTG ”LGATGCELWTSVDVLCVTASI
OR13J1.NM 0010141 290 DIHLHTPVYFFLGNLSTLDICYTPTFVRLMLVHLLS-RKTISFAVCAIQMCLSLSTGSTEC
OR51T1 70 321 KRRLEHKPMYYFLSMLAAVDLCLTITTL TVLGVLH:—AREISFKAC IQ}"-‘?V'-EA:SLLES

ORSEB1.NM 0010150 300 NPSLOQPMYIFLGILCMVDMGLATTII
AVPR2 54 325 RGRRGAPIHVFIG ALF@VE
GNRHR 63 323 EXGKKSRMKLL TLA L ’I‘LIV.
VZR 54 325 RGRRGAPIHVFIG ALF

Supplementary Figure 4 | mCluster?® analysis of AGTRL1 (a), NMUR2 (b) and ADRB3 (c)
depicting the occurrence of mutations at the analogous residue in other GPCRs in human
disease that correspond to the mutated residue in these proteins.
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Supplementary Figure 5 | Mutations predicted to have a functlonal effect are enriched in (a)
significantly mutated genes and (b) genes with significant combined prevalence of mutation
and copy number alteration. All scored mutations were segregated based on mutation and
alteration g-scores into two groups, significant genes (g 21) vs. non-significant genes (q<1).
The proportions of mutation events in each group receiving a functional prediction based on
each of the six criteria are shown. Majority call refers to mutations predicted to have
functional effect by at least three out of five methods
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Supplementary Figure 6 | Somatic mutations in KEAP1.

Broad-Complex, Tramtrack and Bric a brac (BTB), BTB And C-terminal Kelch (BACK),
Kelch domain. "Mutations identified in prevalence screen. *represents nonsense
mutations.
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Supplementary Figure 7 | Somatic mutations in Epherin family of genes. Somatic
mutation in EPHAS is depicted on the top. Mutation in other family member mapped
on to EPHAS is shown below. Fibronectin type 3 domain (FN3), low-density lipoprotein-
receptor YWTD domain (LY), Transmembrane domain (TM), Protein tyrosine kinase
domain (Pkinase_Tyr), Ephrin receptor ligand binding domain(Ephrin_lbd) and Sterile
alpha motif (SAM) are shown. * represents nonsense mutation.
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GRM1

GRM3

GRMS (on GRM?7)

Supplementary Figure 8 | (a-c) Mutations mapped on to the extracellular domain of (ECD)
GRMs. (a) GRM1 mutations mapped on to GRM1 ECD structure (PDB 1EWK). (b) GRM3
mutations mapped on to GRM3 ECD structure (PDB 2E4U). (c) GRM8 mutations mapped on

to GRM7 structure (PDB 2E4Z).
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Supplementary Figure 9 | Integrated map of molecular alterations in multiple cancers.
Heatmap of mutations and copy number alterations across tumors and genes studied
reveals the extent of alternation across tumor types and sub-types. A few known genes
and novel ones with alterations are indicated to the left.
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Supplementary Figure 10 | Relative frequency of copy number gain vs. loss for genes with
frequency of copy change > 20% and (a) genes with significant prevalence of mutation and
copy number alteration, and (b) genes harboring mutations predicted to have a functional
consequence by at least three out of five methods. “Frequency” refers to the percentage of all
samples analyzed by CGH array that exhibit copy number alteration.
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Supplementary Figure 11 |Integrated analysis of RTK/RAS and GPCR signaling pathway
alterations in cancers. a-b, Heatmap of integrated molecular alteration in RAS pathway genes
(a) and RTKs (b) across cancers.
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Supplementary Figure 12 | MAP2K4 mutations promote anchorage independent growth. (a)
Model of MAP2K4 structure, generated using SWISS-model sever with the crystal structure of
MEK6 (3FME) as the template, depicting somatic mutation sites. (b) Western blot showing the
expression of Flag tagged MAP2K4 mutants in HMECs (c-d) A representative image showing
anchorage-independent growth (c) and number of colonies (d) formed by HMEC cells stably
expressing MAP2K4 mutants. Data shown (d) are mean + SEM. (*p<0.05 and **p<0.01). EV=

empty vector.
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Supplementary Figure 13 |Recurrent HER2 mutation. (a) Mutation 310S>Y (deep pink)
located in domain Il of HER2 mapped on to the structure of HER2 (PDB 1578). Domains I-1V of
the HER2 extracellular domain is annotated on the structure. (b) HER2 homodimer modeled
based on EGFR/TGF-alpha dimeric structure (PDB 1MOX) depicting the location of serine to
tyrosine mutation at residue 310 in domain Il of HER2 receptor dimerization interface.
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dimerization partner
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