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previously [6,7], we also found mutations in the CREBBP (2 cases), EP300 (2
cases), Ephrin family (19 cases in 10 genes), and FLT family (7 cases in 3 genes)
genes with low frequencies (<10%). Therefore, it is absolutely necessary to analyze
a larger number of SCLCs to define the prevalence and clinical significance of their
mutations. However, it is difficult to collect SCLC samples for molecular analysis, the
present results will be highly informative to further define genes targetable for therapy

of SCLC patients.
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Figure legends

Figure 1. Numbers of genes frequently mutated in SCLC: Comparison between this
study and two previous studies (a, ref 6; b, ref 7). Genes with mutation frequencies
=10% of cases were selected in each study. Then, similarities and differences of

genes selected were compared among three studies.

Figure 2. Expression of mutated alleles in significantly or frequently mutated genes
in SCLC. Twenty tumors from 19 patients were analyzed by both exome sequencing
and RNA sequencing. Types of mutations detected in tumors by exome sequencing
are indicated by colored boxes, and expression of mutated alleles validated by RNA

sequencing (RNA-seq validated) is indicated by black open squares.

Figure 3. Number of genes mutated in early and late stages of SCLCs. (A)
Comparison of mutated genes between stage | tumors and stage II-IVV tumors. (B)
Comparison of mutated genes between primary tumors and metastases. Mutation
status of three significantly mutated genes and 8 frequently mutated and expressed

genes are indicated in the boxes.

Figure 4. Heterogeneity in the accumulated mutations among multiple tumors in a
single SCLC patient. The primary tumor (1591T), a hilar lymph node metastasis
(1592M), a liver metastasis (1594M), and a para-aortic lymph node metastasis
(1595M) from a single patient were analyzed for accumulated mutations by exome
sequencing. Numbers in each region indicate the numbers of genes with mutations
detected in tumors. Mutation status of one of significantly mutated gene, TP53, and
three of frequently mutated and expressed genes, TMEM132D, SPTA1 and FBN3,

are indicated in the boxes.
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Table 1. Clinicopathological characteristics of 38 SCLC cases

Characteristic No

Gender 10/28
Male/Female

Age 67 (56-89)
Median (range)

Smoking status 33/0
Ever/Never (5 unknown)

Brinkman index

1000 (0-2040
Median (range) ( )

Pathological stage

10/8/10/10
L/1//1v oo
Sampling at 36/2
Surgery/Autopsy
Treatment before sampling 31/8%

_/+

*In one case, tumors were obtained before and after chemotherapy.
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slementary Table S1. Sample information

G P— Gender  Smoking Brinkman Obtained at Treatment oof R i 05
2 P " \or Sample [0 Origin of Tumor Source Dizenosi Male =M Never=0 Stage Chromogranin A Synaptophysin  NCAM  Surgery=S Before RNA-Seq  Chemotherapy regimen -0 g Bl (mont
iagnosis Female =F Ever= 1 Index A =4 Sampi courses  chemotherapy
3 emale er topsy _oampiing
4 1 SM09-001T Lung (P) NCC 75 F Unknown Unknown TA positive positive  positive S No Yes Non - - 200 1
2 SM0g-002T Lung (P) NCC 89 M 1 1020 TA  negative negative  negative S No Yes Non - - 265 1
5 3 SM09-003T Lung (P) NCC 79 F 1 680 1B positive positive  positive S No Yes CBDCA+VP18 3 = 4.5 0
6 4 SM09-004T Lung (P) NGC 70 F 1 1000 IIB positive positive  positive S No Yes Non = = 19.7 1
7 5 SM09-005T Lung (P) NCC 59 M 1 660 IA positive positive  positive S No Yes Non = = 296 1
8 6 SM09-006T Lung (P) NCC 75 M 1 800 OB  negative negative  positive S No Yes Non = = 1.1 0
9 7 SM09-007T Lung (P) NCC 65 M 1 1350 TA  positive positive  positive S No Yes Non = s 15 1
8  SM09-008T Lung (P) NCC 64 M 1 1000 TA  positive positive  positive S No Yes CDDP+CPT-11 4 = 9.4 1
10
9 SM09-010T [N (M) NCC 67 F Unknown Unknown DA  positive positive  positive S No Yes CDDP+CPT-11 4 = 670 0
11 SM0g-
10 Lung (P)/Rib (M) NGC 66 M { 900 WA  positive positive  positive S No Yes CDDP+CPT-11 4 - 187 1
12 OHTIAT2
13 11 SM09-012T Lung (P) NCC 83 M 1 400 IA  positive positive  positive S No Yes Non - = 971 0
14 12 SM09-013T Lung (P) NCC 76 M 1 301 IA  positive positive  positive S No Yes Non - - 262 0
15 13 SM09-014T Lung (P) NCC 57 M 1 1560 IB positive positive  positive S No Yes Non = = 920 0
16 14 SM09-015T Lung (P) NCC 67 M 1 1290 1B  positive positive  positive S No Yes Non - - 87 0
15 SM09-016T Lung (P) NCC 47 M 1 Unknown MA  positive positive  positive S No Yes CDDP+CPT-11 4 = 48 1
1 g 16 SM09-017T Lung (P) NCC 70 M 1 800 IMA  positive positive  positive S No Yes Non = = 188 1
19 17 SM09-018T Lung (P) NCC 74 F 1 980 IA  negative negative  positive S No Yes CDDP+CPT-11 4 = 67.7 0
18 SM03-018T Lung (P) NCC 67 M 1 940 IA  positive negative  positive ] No Yes CDDP+CPT-11 4 - 48 0
20 19 SM09-020T Lung (P) NCC - n M 1 2040 IB  positive positive  positive S No Yes CBDCA+VP16 4 = 29 0
21 20 1581M/1582M  Liver (M)/LN (M) NCC 61 M 1 800 N N/A N/A N/A A CT+RT No CDDP+VP16 4 PR 90 1
22y ;2&1 /T1/519559JW W (L;;‘/g;;)a/ 22:%5% Ler 6o ®BOOM 1 %0 N NA NA NA A eT No CBOCA 3 PR 108 1
23
22 1601T/1602M  Lung (P)/LN (M) NCC 65 M 1 1840  IIA N/A N/A N/A S No No Non = & 1.1 1
24 23 THB-Lu-1T Lung (P) Tsukuba Univ. 71 M 1 2000 A negative negative  positive S Ne No Non - - 284 1
25 24 THB-Lu-2T Lung (P) Tsukuba Univ. 68 M i 960 IMA  positive positive  positive S No No CBDCA + VP16 4 . 284 |
26 %5 THB-Lw-3T  Lung (P) Tsukuba Univ. 68 M 1 1200 DA  postve postve posite S No No Non - - AN
27 26 THB-Lu-4T Lung (P) Tsukuba Univ. 63 M 1 1380 A positive positive  positive S No No CDDP+VP16 4 - 254 1
28 27 THB-Lu-5T Lung (P) Tsukuba Univ. 66 M Unknown Unknown IIA  positive positive  positive S CT No CBDCA+PEM 2 Unknown 304 0
29 28 SBM-T04 Brain (M) Saitama Univ. 73 M 1 1060 IV negative positive N/A S No No Non - - 46 1
30 29 SBM-T08 Brain (M) Saitama Univ. 58 M 1 1000 IV negative positive N/A S No No Non - - 06 1
31 30 SBM-TI7 Brain (M) Saitama Univ. 66 M 1 1380 IV N/A negative N/A S No No Non = = 22.3 0
3 SBM-T87 Brain (M) Saitama Univ. 66 F 1 50 IV positive posive ~ N/A S No No Non - - 241 1
32 32 SBM-T40 Brain (M) Saitama Univ. 76 F Unknown Unknown IV positive positive N/A S No No Non - - 05 0
33 33 M153T Brain (M) NCC 1 F Unknown Unknown IV N/A N/A N/A S CT+S+RT No CDDP+CPT-11/AMR 1/4 CR 39 1
34 34 MIBIT Brain (M) NCC 56 F 1 Unknown IV positive positive  positive S CT+RT No  CDDP+CPT-11/AMR/PE  3/1/5 CR/PD/PD 29§ 1
35 35 M288T Brain (M) NGC 58 M 1 " v positive positive  positive S RT+S+CT  No CDDP+CPT-11 4 Unknown 227 1
36 36 111697 Lung (P) [IN 6 M 1 220 BB N/A N/A N/A S No No Non = Z 101.7 1
37 128787 Lung (P) Us 10 M 1 1160 1B N/A positive N/A S No No Non = = 113 1
g; 38 191007 Lung (P) Us 58 F 1 1140 TIA N/A N/A N/A S CT No Unknown Unknown _ Unknown 145 1
39 P = primary tumor NCC = National Gancer Center CT = Chemotherapy CBDCA = Carboplatin
40 M = metastatic tumor US = United States RT = Radiotherapy VP16 = Etoposide
41 LN = lymph node CDDP = Cisplatin
PEM = Pemetrexed
42 AMR = Amrubicin
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Total N=95 This study N=38 Pe(“::; th) al N=27 R“(‘i'g‘ﬁe;)al' N=30
#of #of #of
No Gene mutated Freq (%) mutated Freq (%) fof ::;Zated Freq (%) mutated Freq (%)
case case case
1 TP53 79 83.2 30 78.9 24 88.9 25 83.3
2 RB1 63 66.3 28 73.7 18 66.7 17 56.7
3 PTEN 9 9.5 5 12.5 2 7.4 2 6.7
4 LRP1B 41 43.2 14 36.8 13 48.1 14 46.7
5 TTN 35 36.8 18 47 .4 10 37.0 7 23.3
6 CSMD3 35 36.8 12 31.6 10 37.0 13 43.3
7 USH2A 34 35.8 15 39.5 12 44 .4 7 23.3
8 MUC17 26 274 10 26.3 8 29.6 8 26.7
9 SYNE1 24 25.3 10 26.3 6 22.2 8 26.7
10 CSMD2 20 21.1 9 23.7 7 259 4 13.3
11 COLT1A1 20 21.1 5 13.2 8 29.6 7 23.3
12 FLG 19 20.0 7 18.4 7 259 5 16.7
13 PKHD1 19 20.0 6 15.8 9 33.3 4 13.3
14 SPHKAP 19 20.0 7 18.4 8 29.6 4 13.3
15 SI 18 18.9 6 15.8 7 259 5 16.7
16 GRIN2A 17 17.9 7 184 5 18.5 5 16.7
17 TNN 16 16.8 6 15.8 7 25.9 3 10.0
18 FAM135B 16 16.8 7 18.4 5 18.5 4 13.3
19 XIRP2 16 16.8 9 23.7 4 14.8 3 10.0
20 NAV3 15 15.8 6 15.8 4 14.8 5 16.7
21 GCOL12A1 15 15.8 5 13.2 5 18.5 5 16.7
22 COL22A1 15 15.8 4 10.5 5 185 6 20.0
23 DNAHS 15 15.8 4 10.5 6 22.2 5 16.7
24 PLXNA4 15 15.8 9 23.7 3 11.1 3 10.0
25 CDH10 15 15.8 6 15.8 6 22.2 3 10.0
26 ANK2 14 14.7 5 13.2 5 18.5 4 13.3
27 TMEM132D 14 14.7 4 105 7 25.9 3 10.0
28 CDH18 14 14.7 7 18.4 4 14.8 3 10.0
29 DNAHS 14 14.7 6 15.8 3 1.1 5 16.7
30 SPTA1 14 14.7 7 18.4 4 14.8 3 10.0
31 HCNT1 13 13.7 4 10.5 5 18.5 4 13.3
32 LAMAZ2 13 13.7 4 10.5 5 18.5 4 13.3
33 LRRC7 12 12.6 4 10.5 4 14.8 4 13.3
34 GPR112 11 11.6 5 13.2 3 11.1 3 10.0
35 ASTNI1 11 11.6 4 10.5 3 11.1 4 13.3
36 ASPM 11 11.6 4 10.5 4 14.8 3 10.0
37 VPS13B 11 11.6 4 10.5 4 14.8 3 10.0
38 FBN3 10 105 4 10.5 3 11.1 3 10.0
39 MYH1 10 10.5 4 10.5 3 11.1 3 10.0
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Sample name

TP53

RB1

PTEN

SM09-001T
SM09-002T
SM08-003T
SM09-004T
SM09-005T
SM09-006T
SM09-007T
SM09-008T

SM09-010T

SMO09-011T1/
SM09-011T2
SM09-012T
SM09-013T
SM09-014T
SM09-015T
SM09-016T
SM09-017T
SM09-018T
SM09-019T
SM09-020T
1581M/1582M
1591T/1592M/
1594M/1595M

1601T/1602M

THB_Lu_1T
THB_Lu_2T
THB_Lu 3T
THB_Lu 4T
THB_Lu 5T
SBM_T04

SBM_TO08

SBM_T17

SBM_T37
SBM_T40
M153T
M189T
M288T
11169T
12878T
19100T

NM_000546:exon5:¢.G473T:p.R158L
NM_000546:exon5:c.A536G:p.H179R
NM_000546:exon8:c.G814A:p.V272M
NM_000546:exon6:c.376-1G>T

NM_000546:exon6:c.G610T:p.E204X

NM_000546:exon4:c.262_263insA:p.A88fs

NM_000546:exon7:c.G746T:p.R249M

NM_000546:6x0n5:0.A536 T:p.H179L,
exon6:c.559+1G>C

NM_000546:exon6:c.652delG:p.V218fs
NM_000546:exon7:c.G733C:p.G245R
NM_000546:exon6:c.A583T:p.I1195F
NM_000546:exon5:c.C548G:p.S183X

NM_000546:6x0n8:0.G818C:p.R273P
NM_000546:ex0n8:0.G818T:p.R273L

NM_000546:exon6:c.G592T:p.E198X

NM_000546:exon4:c.96+1G>T

NM_000546:exon6:c.T660G:p.Y220X
NM_000546:exon4:c.C112T:p.Q38X

NM_000546:exon4:c.162_163insC:p.T55fs

NM_000546:exon6:c.G661T:p.E221X
NM_000546:exon7:c.G743T:p.R248L
NM_000546:exon7:c.A707G:p.Y236C

NM_000546:exon6:c.G638T:p.R213L
NM_000546:exon8:c.782+1G>C

NM_000321:exon16:c.1422-2A>T
NM_000321:exon20:¢c.2033_2034insT:p.H678fs
NM_000321:exon17:c.1621delA:p.N541fs
NM_000321:exon24:c.2520+1G>T
NM_000321:exon16:c.1422-2A>G
NM_000321:exon20:c.G2043A:p.W681X

NM_000321:exon13:c.G1267T:p.G423X

NM_000321:exon24:c.C2501G:p.S834X
NM_000321:exon11:c.C1072T:p.R358X

NM_000314:ex0n5:c. T463C:p.Y155H

NM_000321:exon23:c.2436_2439del:p.812_813del _
NM_000321:exon22:c.2218_2219del:p.740_740del _

NM_000321:exon9:c.G937T:p.E313X
N_M_000321 :exon17:c.1580_1581insT:p.D527fs

N_M_000321 :exon3:c.370_371del:p.124_124del

NM_000321:exon19:c.1868_1883del:p.623_628del :

NM_000321:exon17:c.1695+1G>T
NM_000321:exon19:c.1917_1918insA:p.Q639fs
NM_000321:exon24:c.2490-1G>A

NM_000321:exon13:c.G1318T:p.E440X
NM_000321:exon12:c.1128-2A>T
NM_000321:exon13:c.A1234T:p.K412X
NM_000321:exon10:c.1011delG:p.L.337s,
exon10:c.G1011T:p.L337F
NM_000321:exon2:c.G157T:p.E53X

NM_000546:exon5:¢c.529_546del:p.177_182del NM_000321:exon17:c.G1675T:p.ES59X

NM_000546:exon6:c.G592T:p.E198X
NM_000546:ex0n9:¢.C991T:p.Q331X
NM_000546:exon7:¢.G733T:p.G245C
NM_000546:exon8:¢.G839T:p.R2801

NM_000546:exon5:c.G469T:p.V157F
NM_000546:exonb:c.G469T:p.V157F

N_M_000321 :exon23:c.2330_2331insT:p.P777fs
NM_000321:exon22:c.C2273A:p.S758X
NM_000321:exon14:c.1333-1G>C

NM_000321:ex0n21:.2211+1G>A

NM_000314:exon8:c.C1126T:p.H376Y,
exon7:c.711delG:p.K237fs

NM_000314:ex0n5:c.G448T:p.E150X

N_M_00031 4:exon6:c.G518T:p.R173L

NM_000314:ex0n5:c.G316T:p.E106X
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Supplementary Table S5. Significantly mutated genes in three studies

Peifer et al. Rudin et al.

No Gene This study

(ref. 6) (ref. 7)

1 TP53 v v v

2 RBI1 v v v

3 PTEN \%

4 PRDM9 v

5 TFAP2D v

6 TKTL2 v

7 OR10G7 v

8 ORT11L1 v

9 ZNF536 v
10 TMEM132D v v
11 ZNF521 v
12 TUBA3C v
13 HCNI1 v
14 SLURPI1 v
15 TNN i
16 FAM133A v
17 CDH10 v
18 SPHKAP v
19 COL11A1 v
20 NCAM2 v
21 XPNPEP2 v
22 ORS5B17 v
23 FOXE1 v
24 COL22AT1 v
25 ELAVL2 \%
26 RASSF8 v
27 CNTNAP2 v
28 BCLAF1 v
29 GRMS8 v
30 KIF21A v
31 GRIK3 v
32 C170orf108 v
33 RUNXI1T1 v
34 PLSCR4 v
35 CDYL \%
36 RIMS2 v
37 ZDBF2 v
38 KHSRP v
39 SATB2 v
40 COL4A2 v
41 DIP2C v
42  ADCY1 v
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;nSuppIementary Table S6. Mutation spectra of significantly mutated genes
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Supplementary Figure S1. Exome Sequencing and Data e
Processing

SCLC DNA || Non-cancerous tissue/blood DNA
5

TruSeg DNA Sample Prep Kit (lllumina)
TruSeq Exome-Enrichment Kit (Illumina)
GAllx / HiSeq2000 (lllumina): 100bp-PE reads

Mapping: BWA-MEM
Mutation calling: EBCall algorithm(®)
SNV, Indel

—/

detected in non-cancerous sample
dbSNP131, 1000 Genomes Project
Synonymous variations

Somatic mutations

(1), Shiraishi Y, et al., An empirical Bayesian framework for
somatic mutation detection from cancer genome
sequencing data. Nucleic Acids Res. 2013;41:e89.
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Supplementary Figure S2. Mean of Target Coverage in 38 SCLC Cases
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Supplementary Figure S3. Numbers of Somatic Mutations Detected in 38 SCLC
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Supplementary Figure S4. Base-level Transitions and Transvers
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Supplementary Figure S5. NumbeérsofSeimatically Mutated Genes in SCLC
According to the TNM Staging
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Supplementary Figure S6. Compafis8ii of Mutated Genes Between
Tumors Obtained Before and After Chemotherapy/Radiotherapy
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N=31
4275

genes
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Mut
utated genes 230.7 195.0 (P=0.50 by Student’s t-test)
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