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Supplementary Methods
Supplementary Method S1: Data sources
1. Data for TCGA Lung SQCC Nature (2012) cohort were downloaded from the following websites:

CNV: http://gdac.broadinstitute.org/runs/analyses__2012_02_17/reports/cancer/LUSC/
SNV: https://tcga-data.nci.nih.gov/docs/publications/lusc_2012/LUSC_Paper_v8.aggregated.tcga.somatic.maf.gz
Clinical: https://tcga-data.nci.nih.gov/docs/publications/lusc_2012/LUSC%20Public%20Clinical%20Data%20178%20participants.xlsx

[bookmark: OLE_LINK7]2. Data for Campbell et al., Nature Genetics (2016) cohort were downloaded from the following website:

http://www.cbioportal.org/study?id=nsclc_tcga_broad_2016#summary
[bookmark: OLE_LINK9]3. Data for Kim et al. J Clin Oncol (2014) cohort were provided by Dr. Youngwook Kim.
4. Data for Li et al. Scientific Reports (2015) cohort were downloaded from the following website:
https://media.nature.com/original/nature-assets/srep/2015/151027/srep14237/extref/srep14237-s3.xls


Supplementary Method S2: Primers used for IDH1 mutagenesis 
Primers used for R132H mutagenesis were 5’-CATCATAGGTCATCATGCTTATGGGG-3’ and 5’-CCCCATAAGCATGATGACCTATGATG-3’; primers used for V178A mutagenesis were 5’-GAAGGTGGTGGTGCTGCCATGGGGATGT-3’ and 5’-ACATCCCCATGGCAGCACCACCACCTTC-3’; primers used for A307S mutagenesis were 5’- AGAAGCAGAGTCTGCCCACGGGACT-3’ and 5’- AGTCCCGTGGGCAGACTCTGCTTCT-3’; and primers used for L352P mutagenesis were 5’-AACAATAAAGAGCCTGCCTTCTTTGCA-3’ and 5’-TGCAAAGAAGGCAGGCTCTTTATTGTT-3’.



Supplementary Method S3: HEK293T cells authentication
HEK293T (ATCC) cells were last authenticated on Oct 23rd, 2014 by Genetica DNA Laboratories. Fifteen autosomal short tandem repeat (STR) loci and the gender identity locus amelogenin were profiled using PowerPlex 16 HS (Promega Corporation). Mycoplasma testing has not been performed on this cell line since purchased from ATCC. Passage number is not available. Cells were used in the described experiment 2-4 weeks after thawing. 

Supplementary Method S4: Immunohistochemistry (IHC) Protocol
[bookmark: _GoBack]IHC was performed on 4-micron thick sections of formalin fixed paraffin embedded tissue.  Samples were deparaffinized and heat-induced epitope retrieval (HIER) was performed in a Dako PT Link pre-treatment module with EnVision FLEX high pH Target Retrieval Solution according to manufacturer’s instructions. Slides were incubated with anti-IDH1 R132H antibody (Dianova, DIA-H09, diluted 1:20) for 20 minutes on a Dako autostainer, followed by incubation with Dako mouse linker (15 minutes) then Dako’s EnVision FLEX-HRP (20 minutes) according to manufacturer’s recommendations. Staining was visualized using 3, 3′-diaminobenzidine (DAB) chromogen (10 minutes-Dako, CA) and slides were lightly counterstained with hematoxylin. A known IDH1 mutant was run simultaneously as a positive control.  A second slide of the patient tissue was run with mouse IgG in place of primary antibody, as a negative control. 



Supplementary Figures
[image: ][image: ]
Supplementary Figure S1. Lung cancer characteristics in Kentucky. In 2015, 4845 lung cancer cases were diagnosed in Kentucky, and almost 80% were diagnosed at advanced stage. Kentucky’s age-adjusted lung cancer incidence rate (left panel) is 95.9/100,000 (2010-2014) compared to 61.2/100,000 in US. Kentucky's death rate from lung cancer (right panel) is 69.3/100,000 (2010-2014) compared to 44.7/100,000 in US. Particularly, the lung cancer incidence rate in Appalachian Kentucky (red area in left panel) is 109.5/100,000 and the lung cancer death rate in Appalachian Kentucky (blue area in right panel) is 82.0/100,000. The figures were generated from the Kentucky Cancer Registry website (https://www.cancer-rates.info/ky/?datasource=mort, last accessed Jan 23, 2018). The lung cancer incidence and death rates in US were obtained from United States Cancer Statistics website (https://nccd.cdc.gov/uscs/, last accessed Jan 23, 2018).


[image: amp_qplot] [image: C:\Users\LJp\AppData\Local\Microsoft\Windows\INetCache\Content.Word\del_qplot.png]

Supplementary Figure S2. GISTIC amplification (left) and deletion (right) plots of the G-scores (shown at the top of the figure) and q-values (shown at the bottom of the figure) across the entire region analyzed.

[image: Picture1]
Supplementary Figure S3. Somatic genomic alterations from the AppKY cohort. Genes that were significantly mutated are shown on the top and genes that were contained in the amplification/deletion wide peaks are shown at the bottom. The number and percentage of samples with mutations or SCNAs in each gene are shown on the left. Samples are displayed as columns.


[image: ][image: ][image: ]
Supplementary Figure S4. Immunohistochemistry (IHC) staining confirmed the IDH1 R132H mutation for one patient in the AppKY cohort. The IHC were performed on formalin fixed paraffin embedded representative tumor tissue (left) from patient MCC4545401228, who had a single IDH1 R132H mutation based on the whole-exome sequencing result. A known IDH1 mutant was run simultaneously as a positive control (middle).  A second slide of the patient tissue was run with mouse IgG in place of primary antibody, as a negative control (right).
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Supplementary Figure S5. IDH1 and PCMTD1 mutations. (A) IDH1 mutations and their mutation frequencies (circles). (B) PCMTD1 mutations and their frequencies (circles).
[image: ]
Supplementary Figure S6. Maximum likelihood phylogenetic tree of IDH1 and IDH2 proteins from a representative genome set. Clades of definite IDH1 and IDH2 orthologs are highlighted in green and magenta, correspondingly. Multiple sequence alignment was used to construct the tree and sequence accession numbers are shown in Supplementary Figure S7. Human proteins are marked by a star.
[image: ]
Supplementary Figure S7. Multiple sequence alignment of IDH1 and IDH2 proteins from a representative genome set. Sequence labels and the order of sequences correspond to that of the phylogenetic tree shown in Supplementary Figure S6. Positions corresponding to K132, V178, A307, and L352 in the human IDH1 are highlighted.


[image: SupplementaryFigures-SUBMIT/SlideS3.jpg]
Supplementary Figure S8. 2-OG dependent enzymes as a group are mutually exclusive with IDH1 mutations. All known 2-OG dependent enzymes including protein demethylases, DNA and RNA demethylases and amino acid hydroxylases were included in the analyses.

image3.png
21

10

12

14

16

18

20
22

0.8

1921.3

2p16.1

3q27.1

5p15.33

[ —7q212
_8p11.23
8q24.21

Ny 8q24.3
9p13.3

119133
12p13.31

1334
14112

17p11.2

17q25.1
18q12.1

199132

20913.33

107

4

107107"°

10730




image4.png
"

13

15

17

19

21

10

12

14

16

18

20

0.1 0.13 0.2 0.4 0.8

-19p13.2
f——19q13.31
——20p12.1
219211

025 402 q07* 107107 10

—22q13.2
30 9




image5.png
@ Syno.
m Non.Syno.

Stagel m Non.Smoker IIII
Stagell W Smoker
segen 8 |11 1NN A AANARARARED NRARARARNRY RORED DAY smorer

[ - 10 D0 RN e ress
11l 1 in 1

I = 11 PCMTD1
. 12% | | IDH1
. 12% | || | || PIK3CA
l 8% | | || MLLT10
| 6% | | | DEK
| % | | | HRAS
| 6% | | | POT1
| 6% | | | RNF43
| 4% | | NFE2L2
| 4% | | ATP2B3
| 4% | | HOXA11
| 4% | | HOXA13
| 4% | | STK11
1T T 1 1
:

sullndiz\uliduaj_lﬂs [ Synonymous B Splice Site [ Frame Shift
with Mutations B Missense Mutation B Nonsense Mutation

I - I IIIHII IIIIIII merzL2

WHSCI1L1

RNF5P1
» HHHHHE <
I 8% IIII CCND1
| a% II CDK6
I I I CFL1P1
I KLLN

I PTEN

I 8% I II IVEGFC

Il = M T s

0 20 10 0
Individuals M Focal high-level gain [ Focal deep deletion
with SCNAs

=
Q
X
| N —
| |
I
-





image6.png




image7.jpg




image8.jpg
AN, T v ) ey A

2~\. »’ '}'\.‘ %e © , {;’?}rv,,d
“» ” .I '

~: ". .:...-"Q A‘
&3‘. it i Y
ﬁ - ... h‘, .‘ ‘{
P

.
é .'. "Q‘ \'& "‘h

, f‘ . : ‘ n"i‘; 3 ’ '





image9.png
desen

S.0eV

V8LIA

HZeld

LHAI

M PTZ00435 M PTS-1 signal




image10.png
4eve
L/seved

15e€d
aceco

1182ZA
dvled

1€9ZN

_w

1ALNOd

M CUL5 Box

M Spacer

B PCMT M BC Box




image11.png
Homosapiens 1 %
Mus musculus 1 IDH1
Myoltis lucifugus 1
Eurypyga helias
Alligator sinensis 1
Xenopus tropicalis 1
Callorhinchus mili 1
Takifugu rubripes 1
L Amphimedon queensiandica
Nematostella vectensis 1
Strongylocentrotus purpuratus 1
Saccoglossus kowalevskii 1
[—— Caenorhabdiis elegans 1
Drosophilamelanogaster
L Pediculus humanus corporis 1
Metaseiulus occidentalis 1
Capsaspora owczarzaki 1

Trichoplax adhaerens 1
Lottia gigantea 1
Ciona intestinalis 1
Branchiostoma floridae 1
Paramecium tetraurelia 1
Capsaspora owczarzaki 2
Dictyostelium discoideum 1
Dictyostelium discoideum 2
Batrachochytrium dendrobatidis
Pediculus humanus corporis 2
Metaseiulus occidentalis 2
Caenorhabiis elegans 2
Leishmania major
Paramecium tetraurelia 2

Nematostella vectensis 2
Trichoplax adhaerens 2
Micromonas

02




image12.png
Homo_sapiens_1
Mus_musculus |
Myotis_lucifugus 1

Eurypyga helias

Alligator sinensis 1
enopus_tropicalis 1
Callorhinchus milii 1
Takifugu_rubripes I
Anphinedon_queensTandica
Nematostella_vectensis_1
Strongylocentrotus_purpuratus_1
Saccoglossus_kowalevskii 1
Cacnorhabditis_elegans_1
Drosophile melanogaster
Pediculus_humanus_corporis_1
Metaseiulus_occidentalis 1
Capsaspora_owczarzaki_1
Trichoplax_adhacrens 1
Lottia_gigantea 1
Ciona_intestinalis 1
Branchiostoma_floridac 1
Parameciun_tetraurelia L
Capsaspora_owczarzaki 2
Dictyosteliun discoidean 1
Dictyosteliun discoideun 2
Batrachochytrium dendrobatidis
Pediculus_humanus_corporis_2
Metaseiulus_occidentalis 2
Cacnorhabditis_clegans 2
Leishmania_major
Parameciun_tetraurelia 2
Lottia_gigantea 2
Ciona_intestinalis 2
Branchiostoma_floridas_2
Saccoglossus_kowalevskii_2
Strongylocentrotus_purpuratus_2
Callorhinchus milil 2
Takifugu_rubripes_2
Xenopus_tropicalis 2
Alligator_sinensis 2
Mus_musculus_2
Homo_sapiens 2
Myotis_lucifugus_2
Nematostella vectensis 2
Trichoplax_adhacrens 2
Consensus 85%

Homo_sapiens_1
Mus_musculus |
Myotis_lucifugus 1

Eurypyga helias

Alligator sinensis 1
Xenopus_tropicalis 1
Callorhinchus milii 1
Takifugy rubripes 1
Anphinedon_queensTandica
Nematostella_vectensis_1
Strongylocentrotus_purpuratus_1
Saccoglossus_kowalevskii 1
Cacnorhabditis_elegans_1
Drosophile melanogaster
Pediculus_humanus_corporis_1
Metaseiulus_occidentalis 1
Capsaspora_owczarzaki_1
Trichoplex_adhaerens_1
Lottia_gigantea 1
Ciona_intestinalis 1
Branchiostoma_floridac_1
Parameciun_tetraurelia L
Capsaspora_owczarzaki_2
Dictyostelium discoideun 1
Dictyosteliun_discoideun 2
Batrachochytrium dendrobatidis
Pediculus_humanus_corporis_2
Metaseiulus_occidentalis_2
Cacnorhabditis_clegans 2
Leishmania_major
Parameciun_tetraurelia 2
Lottia_gigantea 2
Ciona_intestinalis 2
Branchiostoma_floridac_2
Saccoglossus_kowalevskii 2
Strongylocentrotus_purpuratus_2
Callorhinchus_milii 2
Takifugu_rubripes 2
Xenopus_tropicalis 2
Alligator_sinensis 2
Mus_musculus_2
Homo_sapiens_2
Myotis_lucifugus_2
Nematostella_vectensis 2
Trichoplax_adhacrens_2
Con_sst

NQDKS LE DFAHS S FQUALSKGHPLYLSTKNTT LKKYDGRFKDIFQE TYDKQYKSQFEAQK
NQDKS TE DFAS S FQUAL SKGWPL YL STKNTT LKKYDGRFKDIFQE IYDKKYKSQFEAQK
NQDKS TKEFAHSSFQUAL SKSWPLYLSTKNTT LKKYDGRFKDIFQE IYEKQYKSQFEAQK
NLDQS TKDFARS S FQUAL SKGHPL YMSTKNTT LKRYDGRFKDIFQE TYDREYKSQFEDKK
NLDLSTQDFARSSFQUAL SKGHPL YMSTKNTT LKRYDGRFKDIFQE IYDREYKSQFEAQK
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AMYNTDES [VEFARASMKYAL DRKLPLYLSTKNTT LKKYDGRFKDLFQDVYEKEFKSQVEAAG
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iShuMal.p. ST . tFA+sshphul . +ShPhVhoTKNTI LKE YDGhFKDFp - 1attpat . pact . ¢

TVIRHYRFHQQGKETSTNPIASIFAWSR!
THYEHRLTDDMVAYAMK SEGSFVWACKNYDGDVQS DSVAQGY GSLGM T SVLVCDGK -~ TVEAEAAHGTVTRHYRQHQKGLETSTNR TAS T FAWTRGLLERAKLDSNTELDREANTLE
WYEHRLTDDMVAYAMK SEGSFVWACKNYDGDVQS DSVAQGY GSLGMMTS VLICRDGK-

LWYEHRLIDDMVAYHTKSEGGEVACKNY DGDVQSDVVAQGYGSLGLUTSVLVSEDG-
HYEHRLTDDMVAFCLKSDGAFVWARKNYDGDVOS DTLAQGY GSLGLMTSVLVCRDGK-
TWYEHRLTDDMVAYAMK SEGGFVWACKNYDGDVQS DAVAQGY GSLGLMTSVLLSADS —
IWYEHRLIDDMVAFALKSEGGEVWACKNYDGDVQS DT VAQGYGSLGLMTSVLNADG
THYEHRLTDDMVAQALK SAGSFVWACKNYDGDVQS DI VAQGFGSLGLMTSTLVTPDGK -~ TLESEAAHGTVTRHYREHQKGKET STNS IAST FAWTRGLARRAKLDNNPELTAFCDLVE
HYEHRLTDDMVAQALK SAGSEVWACKNYDGDVQS DI TAQGY GSLGLMTSVLCRDGK ~— THESEAAHGTVTRHYRMHQKGQETSTNR TAS T FAWTRGLSHRAKLONLPELDVESQSLE
TWYEHRLTDDQVAQMLKSSGGFVWACKNYDGDVQS DT TAQGFGSLGLMTSTLVCPDGK ~~~ TTESEAAHGTV TR YRVHQQGKPTSTNR TAST FAWTRGLSHRAKLDNNAELTKE CESLE
THYEHRLTDDQVAQALKSSG3FVWACKNYDGDVQS DI VAQGY GSLGLMS SVLICPDGK -~ T TEAEAAHGTV TR YREKQKGNSTS NP IAS T FAWTRGLARRGVLDNNEAIKTE SLTLE
TTYNHRLTDDQVAQMIKGEGSFVWACKNYDGDVQS DIVAQGFGSLGLMTSVLHCRDGK-

LYERLIDDLVAQHKSSGGEVLALKNY DGDVQS DI VAQGYGS LGHMTSELVANDG -~~~V YESEAAHGTI TRAYREHQK GKETSTNSVASTYATRGLRARGRLDNNQELTKFAETTE
HYEHRLTDDMVAQCLKSSGGFVGCKNYDGDVOS DIVAQGY GSLGLMTS VLVCRDGK-

MR YERRL D DMVAQVLKS SGAFVWACKNY DGDVQS DT LAQGFGS LGLMTSVLVCEDGK -~~TVESEAAHGTV TRAYREHQKGNETSTNR TAST FAWTRGLEHRGKLDGNEDLVKFCOTLE
THYEHRLTDDMVAQVLK S G3FVWACKNYDGDVQS DVVAQGY GSLGLMTS VLVCPDGK -~ T IEAEAAHGTV TR YREHQKGNPTS TP TAS T FAWTRGLERRGKLDGNQDLVKECQTLE
TWYEHRLIDDMVAQVLKSAGGEVACKNY DGDVQS DI IAQGYGSLGLMSSVLVCPDGK-

TWYEHRLTDDMVAQALKSSGEFVWACKNYDGDVQS DTVAQGYGSLGLMTSVLHCRDGK-
THYEHRLTDDMVAQVLKSSGGFVWACKNYDGDVQS DT LAQGFGSLGLMTSVLVCRDGK-
THYEHRLTDDMVAQVLK S GAFVWACKNYDGDVQS DT LAQGFGSLGLMTSVLVCRDGK -~ TTEAEAAHGTV TR YREHQKGR P TS TNP IAS T FAWTRGLERRGKLDGNDDLIKF SQTLE
THYEHRLTDDMVAQVLKSTG3FVWACKNYDGDVQS DT LAQGFGSLGLMTSVLVCRDGK -~ TTEAEAAHGTV TR YREHQKGR P TS TNR TAST FAWTRGLEHRGKLDGNQDLINFSLTLE
TWYEHRLTDDMVAQVLKSAGSEVWACKNYDGDVQS DI LAQGFGSLGLMTSVLVCRDGK-

THYEHRLTDDMVAQVLKSSGGFVWACKNY DG DVQS DT LAQGEGSLGLMTSVLVCPDGK -~ T TEAEAAHGTV TR YREHQKGR P TS TNR TAST FAWTRGLEHRGKLDGNQDLIRFAQTLE
THYEHRLTDDMVAQVLKSSGGFVWACKNYDGDVQS DT LAQGFGSLGLMTSVLVCRDGK-

THYEHRLTDDMVAQVLKSSG3FVWACKNYDGDVQS DT LAQGFGSLGLMTSVLVCPDGK -~ TTEAEAAHGTV TR YREHQKGR P TS TNP TAS T FAWTRGLERRGKLDGNQDLIRFSQTLE
THYEHRLTDDMVAYALKSEGSFVWAAKNY DGDVQS DT LAQGEGSLGLMTSVLVCRDGK -~ TTESEAAHGTV TR YREHQKGNETSTNR TAS T FAWTQGLSHRAKLDGNPELXKE CKALE
LFYERRLIDDHVAQVMKSSGGE THAAKNY DGDVQS DLLAQGFGS LGLMTSVLLCRDGK ~~~TALAEAAHGTV TRAYRQHIKGHETSTNR TATI FAWTRGLT SRAKLDGNKDLERFGNLLE
1YERRLIDD. VA. hhKsTGUFLHASKNYDGDVOSD. 1A0GaGSLERMIS1LASSDG . . . . shruEAHGTVIRHaR . aQpGp . TSTNs 1ASTaAHopuL. . aRuCLDEN. <. .
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