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Supplementary Figures and Tables Legends: 

Included in this pdf file: 

Supplementary Figure 1. REMARK-style diagram of study flow. 

Supplementary Figure 2. Sequencing coverage distribution across samples. A. Exome 

sequencing samples. B. Target gene sequencing samples. Genes with 0 coverage were 

not targeted.  

Supplementary Figure 3. . Representative histopathology of samples used in exome 

sequencing. Cases (see Table 1 for specific histologies and grades). A-B, OV1; C-D, 

OV2; E-F, OV3; G-H, OV4; I-J, OV5; K-L, OV6; M-N, OV7;  O-P, OV8; Q-R, OV9; S-T, 

OV10. Original magnifications: left panels, x 63; right panels, x250.  

Supplementary Table 1. Mutation landscape of ovarian tumors in published studies. 

Included as a separate Excel file: 

Supplementary Table 2. List of genes in target gene sequencing.  

Supplementary Table 3. Exome sequencing mutation metrics.  

Supplementary Table 4. Mutations in COSMIC’s cancer genes in individual exome 

sequencing samples. 

Supplementary Table 5. Target gene sequencing mutation metrics.  

Supplementary Table 6. Mutations in COSMIC’s cancer genes in individual target gene 

sequencing samples. 

Supplementary Table 7. Metrics of Copy number alteration analysis of ES samples. 



Supplementary Table 8. Cancer genes located in regions of copy number alterations in 

ES samples.  

Supplementary Table 9. Germline variants found in exome sequencing in genes 

implicated in ovarian cancer susceptibility.  

Supplementary Table 10. Annotation of notable germline variants found in individual 

samples. 

Supplementary Table 11.  List of all (filtered) somatic non-synonymous variants found 

the exome data.  

 



10 cases of Stage I non-serous EOC 
(endometrioid, mucinous) tumors  
1 granulosa ovarian neoplasm 

9 tumor/normal matched samples 
1 tumor only sample 

23 cases of non-serous EOC (endometrioid, 
mucinous, clear cell) tumors 
5 granulosa ovarian neoplasms 

28 tumor only samples 

Exome sequencing 
Illumina HiScanSQ; 
~17.5GB of exome 
sequencing data per 
sample was obtained. 
Final read depth averaged 
39.2x, and a median of 
~87% of bases across 
samples had ≥10 reads 

32,965 somatic mutations within 100 
bases of the exome target region 
(median = 1,299; range 829 - 15,767 
per tumor) for an overall rate of 
mutations of 12.1 per Mb. 

ES TGS 

Moffitt’s Total Cancer Care (TCC) tissue bank 

DNA extraction 
Tissue: DNeasy Blood &Tissue Kit (Qiagen) 

Blood: Gentra Puregene Blood Kit or  
PAXgene blood DNA kit (Qiagen) 

Paired-end libraries  
whole exome capture  
(Roche NimbleGen SeqCap EZ v3) 

Target gene capture (Agilent 
SureSelect custom 
designed for 1,321 genes) 

Target sequencing Illumina 
GAIIx; ~1.4 GB of targeted gene 
sequencing data per sample was 
obtained by sequencing 1,321 
genes covering 3.8 Mb. 
Final read depth averaged ~140x 
across the targeted regions and a 
median of ~94% of bases across 
samples had ≥10 reads 

11 unique TP53 mutations in 10/28 tumors. FOXL2 
p.C134W mutation in 4/5 of the additional granulosa 
cell samples. KRAS mutations in 3/4 and 3/14 of 
additional mucinous and endometrioid samples, 
respectively. ARID1A and CTNNB1 were mutated 
more frequently in endometrioid tumors. 

Supplementary Fig. 1. 
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Supplementary Table S1. Mutational landscape of epithelial ovarian carcinomas. 

Study Subtypes Design and Methods Summary and Highlights 

(Gemignani 
et al., 2003) 

104 primary invasive 
EOC - 21 serous, 30 
endometrioid, 31 clear 
cell and 22 mucinous  

Targeted Sanger 
sequencing (SS) for 
KRAS exon 2 and 
BRAF exons 11 and 15 

Activating KRAS mutations were common in mucinous tumors (50%) but not in the other 
histologic types (5% in all of them combined). No mucinous tumor was found to harbor a 
BRAF mutation 

(Kuo et al., 
2009) 

97 Ovarian Clear Cell 
Carcinoma (CCC) 

Targeted SS for KRAS, 
BRAF, PIK3CA, TP53, 
PTEN, CTNNB1 

PIK3Ca was the most frequently mutated gene, detected in 33% of the cases, followed by  
TP53 in 15%, KRAS 7%, PTEN 5%, CTNNB1 3%, and BRAF in 1% of the cases. 

(Jones et al., 
2010) 

8 CCC tumors, plus 34 
additional CCC 
tumor/normal tissues for 
validation 

Exome sequencing 
(ES), and SS for 
validation  

4 genes: PIK3CA, KRAS, PPP2R1A, ARID1A were mutated in at least 2 of the 8 tumors 
studied. In total, after validation, mutations were identified for PIK3CA in 40% of the 
cases, KRAS 4.7%, ARID1A 57%, and PPP2R1A in 7.1% of the 42 tumors. 

(Madore et 
al., 2010) 

endometrioid and serous 
carcinomas 

Gene expression 
analysis, TMA, 
Immunohisto-chemistry 
(IHC) 

TP53 mutation common among endometrioid carcinomas (EC) with a serous-like gene  
expression profile. Loss of PTEN protein expression observed in 30% (12/40) of EC and 
in 13% (12/111) of serous carcinomas. Strong association between loss of PTEN and 
overall survival was observed in serous EOC but not EC. 

(Shih Ie et 
al., 2011) 

209 ovarian and 56 
uterine tumors of various 
histologic subtypes 

Targeted massively 
parallel sequencing 
(MPS) for exons 5 and 
6 of PP2R1A 

PPP2R1A mutations were found in 10 of 110 (9.1%) of type I (low-grade) ovarian tumors 

of different histological subtypes. None of 71 type II ovarian (high-grade serous) 
carcinomas exhibited PPP2R1A mutations. In the uterine tumors, PPP2R1A mutations 
were observed in 2 of 30 type I uterine (endometrioid) carcinomas (6.7%) and 5 of 26 type 
II uterine (serous) carcinomas (19.2%). 

(Cancer 
Genome 
Atlas 
Research, 
2011) 

489 high-grade serous 
(exome for 316)  

High affinity hybrid 
exome capture and 
MPS  

Characterized by TP53 mutations (96% of tumors). BRCA1/2 mutations found in 20% of 
the tumors. Other statistically recurrent mutated genes include: RB1, NF1, FAT3, CSMD3, 
GABRA6, and CDK12. 

(Vereczkey 
et al., 2011) 
 

80 serous tumors 
(borderline LG & HG), 
and 23 mucinous 
tumors(borderline and 
invasive) 

PCR followed by 
melting point analysis 
for BRAF and KRAS. 
IHC  for P53 

The majority of mucinous ovarian tumor cases showed a KRAS mutation. No BRAF or 
TP53 mutations were found in these cases 



(Jones et al., 
2012) 

8 affinity-purified low-
grade serous carcinomas 
(LGSC), plus 9 low grade 
and 10 serous borderline 
tumors for validation 

Exome sequencing by 
MPS, validation with SS 

Overall, BRAF and KRAS mutations occurred in 10 (38%) and 5 (19%) of 27 low-grade 
tumors, respectively. Among 15 morphologically pure LGSCs, four contained KRAS 
mutations, three contained BRAF mutations and one had a PIK3CA mutation. 

(Ross et al., 
2013) 

48 relapsed OC cases- 
38 (80%) serous, 5 
(10%) endometrioid, 3 
(6%) clear cell, 1 
mucinous (2%) and 1 
(2%) undifferentiated 
carcinomas 

Targeted MPS for 182 
cancer-related genes 

Most common genomic alterations were found in TP53 (79%), MYC (25%), BRCA1/2 
(23%), KRAS (16.6%), and NF1 (14.5%). TP53 mutations were observed in 79% serous, 
40% endometrioid and 33% CC carcinomas. All 8 (100%) of the ovarian tumors that 
featured BRCA1 mutations were serous carcinomas. 3/5 (60%) of ARID1A mutations 
occurred in non-serous tumors.  

(Tsang et al., 
2013) 

23 recurrent LGSC 
patients with a known 
initial diagnosis of 
ovarian serous borderline 
tumor (OSBT) 

PCR, SS followed by 
deep sequencing of 
KRAS, BRAF 

KRAS mutations are very common in recurrent LGSC, found in 10/23 (43.5%) patents, 
while BRAF mutations are rare, detected only in 1/23 (4.3%) patient. Deep sequencing 
detected low-abundance KRAS mutations in 8 additional patients (total 78.3%). KRAS 
G12V mutation was associated with shorter survival times.  

(Takahashi 
et al., 2013) 

4 adult-type granulosa 
cell tumors (AGCT) in 
Japanese patients 

IHC & SS of  FOXL2 

 

Study identified 3/4 (75%) tumors harboring the c.402C>G mutation. Literature review 
revealed ~70.4-100% incidence of FOXL2 c.402C>G (p.C134W) somatic mutation in 

AGCTs. 

   

(Kanchi et 
al., 2014) 

429 serous ovarian 
carcinoma cases and 
557 controls 

Germline and somatic 
exome sequencing 

FA pathway genes were frequent targets of somatic and germ-line mutations in 20% of 
cases. Significantly mutated genes include previously reported TP53, NF1, RB1, CDK12, 
BRCA1, and new SMG and KRAS. Enrichment of rare truncations found in BRCA1, 
BRCA2, and PALB2. Germ-line truncation variants observed in genes not previously 
associated with ovarian cancer susceptibility (NF1, MAP3K4, CDKN2B and MLL3).  

(McConechy 
et al., 2014) 

33 cases of ovarian 
endometrioid  
& 307 cases of 
endometrial endometrioid 
carcinomas 

Exon-capture for 
ARID1A, PTEN, TP53, 
PIK3CA, KRAS, 
CTNNB1,            
PPP2R1A. SS to verify 
CTNNB1 mutation 
frequency 

PTEN mutations were found in 67% of low-grade endometrial endometrioid carcinomas, 
but only in 17% of low-grade ovarian endometrioid carcinomas.  CTNNB1 mutations were 
identified in 53% of ovarian endometrioid carcinomas and in only 28% of endometrial 
endometrioid carcinomas. Mutation frequencies of PIK3CA, ARID1A, PPP2R1A, KRAS, 
and TP53 are not significantly different. 



(Zou et al., 
2014) 

251 Chinese samples-  
76 serous, 43 CCC, 37 
ovarian endometrioid, 33 
germ cell, 15 mucinous, 
18 sex-cord stromal, and 
25 other 

direct sequencing of 
POLE1    

A heterozygous somatic POLE1 mutation, p.S297F (c.890C>T), but not p.P286R & 

p.V411L hotspot mutations observed in other cancer types, was identified in 3 out of 37 
(8.1%) patients with ovarian endometrioid carcinoma. This mutation coexisted with 
mutation in the ovarian cancer-associated PPP2R1A.No POLE1 mutations were identified 
in patients with other subtypes of ovarian carcinoma. 

(Hoang et 
al., 2015) 

89 ovarian endometrioid 
carcinomas 

Targeted sequencing of 
POLE exonuclease 

domain, validated by SS 

POLE mutations found in 4 of 89 (4.5%) cases. All were somatic missense point 
mutations, occurring at the commonly reported hotspots in endometrial carcinoma, P286R 
and V411L. Compared to findings in endometrium, POLE mutations in ovarian 

endometrioid carcinoma occur at much lower frequency and are observed only in low-
grade tumors 

(Ryland et 
al., 2015) 

86 ovarian carcinomas 
including HG serous & 
endometrioid, LG 
endometrioid, clear cell & 
mucinous subtypes 

Sequencing of target-
enriched DNA libraries 
for 980 genes in regions 
of LOH 

Significantly mutated genes include TP53, PTEN and CDKN2A. A high proportion of 
somatic truncating mutations found in TP53 (25/58; 43%) and BRCA1 (2/2; 100%), 

compared to an overall truncating mutation frequency of 13 % (72/561). For 53 cases with 
TP53 or BRCA1 mutations that had SNP data available, 50 (94%) showed LOH of the 
wild-type allele, in contrast to other candidate genes 181/520 (35%). Genes with more 
than 50% deleterious mutations included PTEN, CDKN2A, MAP2K4, PIK3R1, RB1, 
FANCA and BRCA1. 

 

(Rechsteiner 
et al., 2013)  

142 formalin-fixed, 
paraffin-embedded EOC, 
including serous 
(n=63), endometrioid (n=
29), clear cell (n=25), mu
cinous (n=14), and 
others (n=11) 

pyro-sequencing 
targeting mutations in 
TP53 exons 5-8, KRAS 
exons 2 and 3, and 
BRAF exon 15 

TP53 mutations occurred frequently not only in high-grade serous carcinomas (58.7%), 
but also in mucinous (57%) and clear cell EOC (52%). KRAS mutations were mainly 
identified in mucinous EOC (57%) and were found concomitantly with TP53 mutations in 
five mucinous carcinomas (36%). BRAF mutations seem to be a rare event in EOC. 

(Mackenzie 
et al., 2015)  

69 mucinous ovarian 
tumors 

Targeted massively 
parallel sequencing 
(MPS) for 50 genes 
commonly mutated in 
human cancer 

Mutations were detected in KRAS, TP53, CDKN2A, PIK3CA, PTEN, BRAF, FGFR2, 
STK11, CTNNB1, SRC, SMAD4, GNA11 and ERBB2. KRAS mutations were the most 
frequently observed alteration (64.9%). TP53 mutations occurred in 56.8% of mucinous 

carcinomas. RAS-pathway activating changes were observed in all but one tumor. 
Concurrent ERBB2 amplification and KRAS mutation were observed in 11% of cases 
(7/63).  
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