
SUPPLEMENTARY METHODS: 
 

All figures and methods generated using R can be reproduced using the sweave1 format 
document provided as an additional supplementary document. Note that figures in the 
sweave-generated automatic output are numbered in order of presentation and may not 
necessarily correspond to the figure number in the main text. For clarity, the figure 
number corresponding to that in the manuscript and in the supplementary data is 
annotated in the sweave figure legend.  
	  

	  

DESCRIPTION OF PATIENT SAMPLES AND SOURCES OF GENOMIC DATA 
Genomic data of ovarian cancer patients from three different cohorts, referred to as 
AOCS, TCGA, and Japan are used in this study and are described below. The samples 
used for initial genomic and immunohistochemical (IHC) analyses were derived from 
Peter MacCallum Cancer Centre and are outlined in Table 1.  Samples used for validation 
IHC and genomics were from Vancouver, Japan and TCGA.  Gene expression data from 
human ovarian surface epithelium (HOSE) was used for comparison with OCCA and 
HGSC Affymetrix data. 

Peter MacCallum Cancer Centre samples 
Most of the samples used for genomic analysis were collected as part of the Australian 
Ovarian Cancer Study (AOCS; (1)). Details of these samples, and the analyses performed 
with them, can be found in Table 1 and Supplementary Table 2. Of these, ten OCCA 
samples used in SNP6.0 analysis were obtained thought the Peter MacCallum tissue 
bank. Further detail on these samples may be obtained from Ramakrishna et al. (2).   

TCGA data 
The Cancer Genome Atlas (TCGA) is a comprehensive and multi-institutional effort to 
identify the genetics of cancer2. A subset of data (157 samples) from this cohort is used to 
compute the copy number changes found in HGSC (See(3) for details). 

Japanese samples 
250K Affymetrix SNP array data was available for 18 OCC samples from Jikei 
University (Tokyo, Japan) to provide a comparison group for copy number analysis. 
Summary of clinical annotations for these samples is provided in Supplementary Table 1.   

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 http://www.stat.uni-muenchen.de/~leisch/Sweave/ 
2 http://cancergenome.nih.gov/ 
 



Vancouver samples 
Vancouver tumor bank cohort used for TMA consisted of a single hospital-based set of 
cases from the Gynaecologic Tissue Bank at Vancouver General Hospital from patients 
diagnosed with ovarian carcinoma between 2001 - 2008. These samples represent high 
quality tissue with short devitalization times and standardized fixation and tissue 
processing	  (4). 

Human ovarian surface epithelium 
Data from 10 samples of human ovarian surface epithelium was obtained from Professor 
Michael Birrer as part of the data set described in Bonome et al (5). 

 

GENE EXPRESSION DATA ANALYSIS 
Raw microarray data of HOSE (5), HGSC (1, 6), and OCCA tumours were profiled on 
microarray (Affymetrix HGU133Plus_2) platform and were normalized using the 
GCRMA(7) method available in R package affy (8).  

All probe sets with mean expression level greater than 7 and standard deviation greater 
than 1 were used to identify the structure in gene expression space in an unsupervised 
manner. Samples were hierarchically clustered using Euclidean distance as the distance 
measure and average linkage agglomeration method(9). To identify co-expressed genes, 
Pearson correlation coefficient was used as the similarity measure and average linkage 
agglomeration method.  

Relative expression levels of selected genes is shown for HGSC and OCCA samples are 
shown as boxplots in Supplementary Figure 1A-1F. In our previous studies, HGSC are 
associated with the C1, C2, C4, and C5 molecular subtypes (1).  C3 subtype is associated 
with RAS pathway activated borderline serous cancers and C6 with low-grade 
endometrioid tumours.  Therefore C1, C2, C4, and C5 data were used for comparison 
with OCCA in which a Wilcoxon Rank Sum Test was used to compute the statistical 
significance of differences in expression.  

The correlation between expression levels of IL6, HIF2A and PTHLH are also shown in 
Supplementary Figure 1.  The statistical significance of the best fitting lines is shown, 
computed using the function available in R. 

Comparison of the differential gene expression between OCCA tumours with or without 
ARID1A mutation was done using Limma(10). 

To identify genes whose expression was associated with clinical outcome, samples are 
stratified into two groups based on the median expression level of each gene. When 
multiple probesets were mapped to a gene, the probeset with the largest mean expression 
is taken as representative probeset for the gene. Association with progression-free or 
overall survival was computed using Cox proportional hazard model and the log rank test 
p-value is reported.  

Ontology & Pathway Analysis 



Expression data was analysed using Bioconductor 2.6 running on R. Normalised 
expression value for 32 OCCA samples and 235 HGSC samples(1) were calculated by 
using Affymetrix package Robust Multichip Average (GCRMA) default method(8). 
Differential gene expression was assessed between OCCA and HGSC samples using an 
empirical Bayes t-test (Limma, (10)); p values were adjusted for multiple testing by using 
the Benjamini-Hochberg method(11). Differentially expressed probes sets were those that 
exhibited an adjusted p value of 0.05 or less and were divided into two sets based on their 
fold change relative to HGSC samples. Up and down regulated probe sets were 
individually assessed for pathway and biological processes enrichment using Genego's 
Metacore [GeneGo Inc, St. Joseph, MI] pre-annotated gene sets. The analysis employs a 
hyper-geometric distribution to determine the most enriched gene-set relative to the 
background chip (HgU133plus2). Significantly enriched pathways and processes for the 
up-regulated and down-regulated gene lists can be found in the supplementary tables.  

Up- and down-regulated genes present in the OCCA cell line derived signature described 
by Yamaguchi et al(12) were analysed against OCCA tumour data using GSEA(13).  

DNA COPY NUMBER DATA ANALYSIS 
Data were generated using Affymetrix SNP6.0 genechip arrays.  Raw data from all the 
batches of array experiments were separately normalized using procedures available in R-
package aroma.affymetrix(14). Methods to remove systematic biases including GC biases 
and fragment length biases were applied.  Samples were copy normalized using pooled 
normal samples from the same cohort.   

Copy normalized samples were segmented using circular binary segmentation (CBS) 
algorithm available in R package DNAcopy(15). Segmentation values were used to make 
a call of gain and loss across the genome for every sample. Segments with mean value 
above 0.3 were considered to be gained and those with less than -0.3 were considered to 
be lost.  

The frequency of aberrations in OCCA were compared against HGSC samples using data 
obtained from TCGA, as well as from an independent cohort of Japanese OCCA samples 
(Supplementary Table 2). For each cytoband the number of samples affected by gain 
(log2 ratio of copy number > 0.3) or loss (log2 ratio of copy number > -0.3) in each cohort 
was tested using Fisher exact test. A plot of the p-values (2-tail) is shown.  

Minimal regions of gain and loss were defined using a semi-automated method described 
previously(16), a list of regions is contained in Supplemental Table 4. A genomic locus is 
considered to be gained if the segmented value is greater than a predefined threshold 
(0.3) and lost if the segmented value is less than a threshold (-0.3).  

Length of the amplicon containing the MET gene varies across the samples. Distribution 
of the length quantized to steps of 1MB lengths is plotted for both OCCA and HGSC 
samples as bar graphs in Figure 2D. 

Significant regions of DNA copy number change were identified using GISTIC(17) and 
these correlated with clinical outcome using Cox proportional hazard model and the log 
rank test p-value is reported. 
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