
	 1	

Tutorial of TCGA-Assembler 2 
 
 
 
Lin Wei1, Zhilin Jin2, Shengjie Yang1, Yanxun Xu2, Yitan Zhu1*, Yuan Ji1,3* 
 
1. Program of Computational Genomics & Medicine, NorthShore University 
HealthSystem, Evanston, Illinois, USA 
 
2. Department of Applied Mathematics & Statistics, Johns Hopkins 
University, Baltimore, Maryland, USA 
 
3. Department of Public Health Sciences, The University of Chicago, 
Chicago, Illinois, USA 
 
*Correspondence author 
 
Contact: koaeraser@gmail.com, zhuyitan@gmail.com 
 
  



	 2	

Contents 
 

1. System Requirements and Installation……………………………………3 

2. Notices to Windows users (not Linux/Unix and Mac users)……………...3 

3. Notice to Linux/Unix Users………………………………………………4 

4. Quick Start Examples……………………………………………………..4 

5. Part 1: Data Downloading………………………………………………...5 

6. Part 2: Basic Data Processing ……………………………………………10 

7. Part 3: Advanced Data Processing………………………………………15 

  



	 3	

This tutorial provides a quick start to use TCGA-Assembler 2. We will use examples in the script 
QuickStartExample.R to illustrate how to use TCGA-Assembler 2 functions to download, process, 
and combine The Cancer Genome Atlas (TCGA) and the Clinical Proteomic Tumor Analysis 
Consortium (CPTAC) data. Not all TCGA-Assembler 2 functions will be introduced here. For the 
full set of functions and their details, please see the provided user manual. 
 
 
 
1 System Requirements and Installation 
 
Downloading and processing TCGA data from Internet may need significant memory space 
depending on the size of data to be retrieved and processed, we recommend using TCGA-
Assembler 2 on computers with 16GB or larger RAM and with a fast and stable Internet 
connection. However, all the examples in this guide should work well on computers with 
4GB~8GB RAM, as we only use a small dataset to demo the functions.  
 
TCGA-Assembler 2 is built using R (http://www.r-project.org/), so users need to have basic 
knowledge of R to use TCGA-Assembler 2. It requires R packages HGNChelper, httr, RCurl, 
rjson, stringr, and their dependents. We assume that users have a recent R version installed. 
To start, users should launch R and install the required packages, for example using the following 
command 
 
packages <- c("HGNChelper", "httr", "RCurl", "rjson", "stringr") 
install.packages(packages, dependencies = T) 
 
Another way to install the R packages is that in R GUI (Graphical User Interface), go to 
Packages menu and click on Install package(s). Select the best CRAN mirror site for you. 
And then select the package and click ok to install. 
 
To download TCGA-Assembler 2, go to http://www.compgenome.org/ to register and 
download the package. The package is compressed as a zip fie. Unzip the downloaded file to your 
desired file directory on the local computer. For example, in our own test, we unzip the package 
and create the folder /TCGA-Assembler/ for the unzipped files. Then, we set the Present Working 
Directory (PWD) of R using 
 
setwd("/TCGA-Assembler/") 
 
 
 
2 Notices to Windows users (not Linux/Unix and Mac users) 
 
Please make curl command available as a system command for TCGA-Assembler 2 to use. The 
easiest way to do so is to copy curl.exe in TCGA-Assembler 2 package to the Windows system 
directory C:\Windows\System32. You can also download latest curl executable file supporting 
SSL and SSH and compatible with your operating system from 
https://curl.haxx.se/download.html 
 
Windows operating system usually has a limitation on the length of file path, which is 260 
characters. TCGA data files usually have a long file name and folder name. So, the downloaded 
data files may have paths (including both the full directory and file name) longer than the 
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limitation, causing failure when writing the data files to your local hard disk. If you see the 
following messages in your R console, it most likely indicates a failure caused by the limitation 
on file path length, so the program can not save the data files and keeps retrying. 
 
[1] "metadata file: preparing ..." 
[1] "metadata file: preparing done!" 
[1] "*.tar.gz file: downloading & unzipping ..." 
[1] "cannot open the connection" 
[1] "cannot open the connection" 
[1] "cannot open the connection" 
... 
 
To solve this problem, either put TCGA-Assembler 2 package in a directory with a short path 
(such as the root directory C:\) or change the setting of your operating system to allow long file 
path. The setting procedure is specific to your Windows version. Please Google on the Internet 
for solutions about configuring your Windows operating system to allow long file path. 
 
 
 
3 Notice to Linux/Unix Users 
 
Some users may encounter the following error message on certain operating systems, such as 
Ubuntu 
 
Error in function (type, msg, asError = TRUE):  
gnutls_handshaked: A TLS fatal alert has been received. 
 
This error is likely due to missing libcurl4-openssl-dev package that is used for network 
connection. Please try the following commands to install it. 
 
$ sudo apt-get remove libcurl4-gnutls-dev  
$ sudo apt-get iibcurl4-openssl-dev 
 
 
 
4 Quick Start Examples 
 
Let us launch R and use QuickStartExample.R (included in the package) as an example to 
navigate through TCGA-Assembler 2 package. The code in QuickStartExample.R can be divided 
into three parts, which are data downloading, basic data processing, and advanced data processing. 
Part 1, data downloading, uses Module A functions to download TCGA/CPTAC data. Part 2, 
basic data processing, uses basic data processing functions in Module B to process the data 
downloaded in Part 1 for quality control and other purposes. Part 3, advanced data processing, 
uses advanced data processing functions in Module B to further process the data generated in Part 
2 to fulfill various data manipulation needs. First of all, we need to set the working directory of R 
to the package folder using the following command. 
 
setwd("/TCGA-Assembler/") 
 
Then, load Module A and Module B functions into the working space.  
 
source("./Module_A.R") 
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source("./Module_B.R") 
 
Choose breast invasive carcinoma (BRCA) as the cancer type for demo. 
 
sCancer <- "BRCA"   
 
Choose several patients to form a small data set for the demo. The following are TCGA barcodes 
of patients.  
 
vPatientID <- c("TCGA-A7-A13F", "TCGA-AO-A12B", "TCGA-AR-A1AP", "TCGA-
AR-A1AQ", "TCGA-AR-A1AS", "TCGA-AR-A1AV", "TCGA-AR-A1AW", "TCGA-BH-
A0BZ", "TCGA-BH-A0DD", "TCGA-BH-A0DG") 
 
If no specific patient barcodes are given, the data downloading functions will acquire data of all 
samples of the cancer type. Set the directory for saving the result data files that are generated by 
each part of the code. 
 
sPath1 <- "./QuickStartExample/Part1_DownloadedData" 
sPath2 <- "./QuickStartExample/Part2_BasicDataProcessingResult" 
sPath3 <- "./QuickStartExample/Part3_AdvancedDataProcessingResult" 
 
 
 
5 Part 1: Data Downloading 
 
In this part, we use Module A functions to download data of seven different platforms for the 
samples and save the data files. There are four input arguments taken by every data downloading 
function, including cancerType (specifying the cancer type of interest), assayPlatform 
(specifying the assay platform used to generate the data of interest), inputPatientIDs 
(specifying the barcodes of patients of interest), and saveFolderName (specifying the directory 
to save the downloaded data). The return value of each data downloading function is a character 
vector of paths for the saved data files. First, we download copy number alteration (CNA) data 
using the following command.  
 
path_copyNumber <- DownloadCNAData(cancerType = sCancer, assayPlatform 
= "cna_cnv.hg19", inputPatientIDs = vPatientID, saveFolderName = sPath1) 
 
The downloaded data are saved as a tab-delimited .txt file. Its file path is  
/QuickStartExample/Part1_DownloadedData/BRCA__cna_cnv.hg19__tissueTypeAll__***.txt, 
where *** is the year, date, and time when the data are downloaded. This file path is return to 
path_copyNumber by the function call. The following picture is an illustration of the data file.  
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This command downloads the CNA data of the patients specified by inputPatientIDs if their 
data are available. In the user manual, we introduce the details about how to use the 
DownloadCNAData function, such as what options are available for assayPlatform, and the 
format information of the downloaded data file, e.g. what each row and each column in the above 
data table indicate.  
 
Using the following command, we can download DNA methylation data generated by the 
Illumina Infinium HumanMethylation450 BeadChip.   
 
path_methylation_450 <- DownloadMethylationData(cancerType = sCancer, 
assayPlatform = "methylation_450", inputPatientIDs = vPatientID, 
saveFolderName = sPath1) 
 
The downloaded data are saved as a tab-delimited .txt file, whose path 
is  ./QuickStartExample/Part1_DownloadedData/BRCA__methylation_450__tissueTypeAll__**
*.txt, where *** again is the year, date, and time when the data are downloaded. This file path is 
returned by the function call to path_methylation_450. The following picture is an 
illustration of the data file.  
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This command downloads the DNA methylation data of the patients specified by 
inputPatientIDs if their data are available. For details about how to use the 
DownloadMethylationData function and the format of the downloaded data file, e.g. what 
each row and each column of the above data table indicate, please see the user manual.  
 
The following command downloads miRNA expression data. 
 
path_miRNAExp <- DownloadmiRNASeqData(cancerType = sCancer, 
assayPlatform = "mir_HiSeq.hg19.mirbase20", inputPatientIDs = 
vPatientID, saveFolderName = sPath1) 
 
assayPlatform = "mir_HiSeq.hg19.mirbase20" indicates the data to be downloaded are 
generated using RNA-seq and the miRNAs are defined using human reference genome 19 and 
miRBase (http://www.mirbase.org/) version 20. The downloaded data are saved 
to ./QuickStartExample/Part1_DownloadedData/BRCA__mir_HiSeq.hg19.mirbase20__tissueTyp
eAll__***.txt, indicated by path_miRNAExp. The following picture is an illustration of the data 
file. 
 

 
 
The following command downloads mRNA expression data. 
 
path_geneExp <- DownloadRNASeqData(cancerType = sCancer, assayPlatform 
= "gene.normalized_RNAseq", inputPatientIDs = vPatientID, 
saveFolderName = sPath1) 
 
assayPlatform = "gene.normalized_RNAseq" indicates the data are normalized read 
counts of RNA-seq data. The downloaded data are saved 
to ./QuickStartExample/Part1_DownloadedData/BRCA__gene.normalized_RNAseq__tissueType
All__***.txt. The following picture is an illustration of the data file. 
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The following command downloads protein expression data generated using the Reverse Phase 
Protein Array (RPPA). 
 
path_protein_RPPA <- DownloadRPPAData(cancerType = sCancer, 
assayPlatform = "protein_RPPA", inputPatientIDs = vPatientID, 
saveFolderName = sPath1) 
 
The downloaded data are saved to ./QuickStartExample/Part1_DownloadedData/	
BRCA__protein_RPPA__tissueTypeAll__***.txt. The following picture is an illustration of the 
data file. 
 

 
 
The following command downloads mass spectrometry proteomics data of the specified patients 
that are generated by the CPTAC using the isobaric Tags for Relative and Absolute 
Quantification (iTRAQ) assay. 
 
path_protein_iTRAQ <- DownloadCPTACData(cancerType = sCancer, 
assayPlatform = "proteome_iTRAQ", inputPatientIDs = vPatientID, 
saveFolderName = sPath1) 
 
proteome_iTRAQ indicates that we download proteome data generated using the iTRAQ assay. 
The downloaded data are saved 
to ./QuickStartExample/Part1_DownloadedData/BRCA__proteome_iTRAQ__tissueTypeAll__BI
__***.txt. This file path is returned to path_protein_iTRAQ by the function call. The 
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following picture is an illustration of the data file. 
 

 
 
Lastly, we download the somatic mutation data of the patients using the following command. 
 
path_somaticMutation <- DownloadSomaticMutationData(cancerType = 
sCancer, assayPlatform = "somaticMutation_DNAseq", inputPatientIDs = 
vPatientID, saveFolderName = sPath1) 
 
This command downloads somatic mutation data of the specified patients and cancer type (i.e. 
BRCA). There are usually multiple files/versions of somatic mutation data for a cancer type. For 
each file/version, the DownloadSomaticMutationData function selects informative columns 
from the data table and save them to a tab-delimited .txt file on the local hard disk. The paths of 
the saved data files are returned to path_somaticMutation. The following picture is an 
illustration of one of the data files. 
 

 
 
Some of the original TCGA somatic mutation data files include Ctrl+Z in the text, which is a 
special character on Windows operating system that indicates the end of a file. An error may 
occur when reading these files on Windows system (not on other operating systems), because the 
reading process stops when encountering Ctrl+Z. In such a case, only a part of the original data 
are imported, processed, and saved to the output file. To cope with this situation, for Windows 
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system (not other operating systems), the original TCGA somatic mutation data files are also 
saved in a sub-folder named as "originalSomaticMutationFiles" in the directory indicated by 
saveFolderName. In our example, they are saved 
in ./QuickStartExample/Part1_DownloadedData/originalSomaticMutationFiles 
 
 
 
6 Part 2: Basic Data Processing 
 
For each data platform, Module B provides a corresponding basic data processing function whose 
name starts with "Process". These functions perform quality control on data (such as 
validate/correct the gene symbols and draw box plot of data for identifying outliers), remove 
redundant genomic feature descriptions, and separate different types of measurements into their 
own data tables (such as separating the raw read counts and the reads per million miRNA mapped 
(RPM) of miRNA-seq data into two tables). These functions transform data into the matrix 
format and ensure that each row in the matrix corresponds to a unique genomic feature and each 
column corresponds to a sample. The copy number processing function also calculates gene-level 
copy number alternation (CNA), which is an average CNA of DNA fragments within a gene in a 
sample.  
 
Several common input arguments of the basic processing functions include inputFilePath 
(specifying the input data file that is downloaded by Module A function), outputFileName 
(specifying the name of the file to store processed data), and outputFileFolder (the directory 
where the processed data file should be saved, which is specified by sPath2 in the demo). The 
return value of a basic data processing function is usually a list of two matrices, which are Des (a 
character matrix for description of genomic features) and Data (a numeric matrix of data). Des 
matrix serves as the description of Data matrix, i.e. a row of Des provides the genomic feature 
description of the corresponding row in Data. Des and Data are also merged together and 
exported to the output data files saved in the directory indicated by outputFileFolder with the 
filename given by outputFileName. Two data files, including a .rda file (i.e. R data file format) 
and a .txt file, are outputted and saved containing the same processed data. Saving the same data 
in two different file formats facilitates using the data in different software environments.  
 
We first process the CNA data downloaded in Part 1 of the demo using the following command. 
 
list_copyNumber <- ProcessCNAData(inputFilePath = path_copyNumber[1], 
outputFileName = paste(sCancer, "copyNumber", sep = "__"), 
refGenomeFile = "./SupportingFiles/Hg19GenePosition.txt", 
outputFileFolder = sPath2) 
 
refGenomeFile indicates the path of a support file included in the package that provides the 
genomic coordinates of genes. The ProcessCNAData function uses the gene coordinates to 
calculate an average copy number of each gene in each sample and outputs the gene-level CNA 
data. The output data files are BRCA__copyNumber.txt and BRCA__copyNumber.rda 
in ./QuickStartExample/Part2_BasicDataProcessingResult/. In the same folder, a boxplot of the 
data, whose filename is BRCA__copyNumber__boxplot.png, is also saved. The following picture 
illustrates the BRCA__copyNumber.txt file. 
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For details about how to use the ProcessCNAData function and the format information of the 
output data file, e.g. what each row and each column in the above data table indicate, please see 
the user manual.  
 
We use the following command to process the DNA methylation data downloaded in Part 1 of 
this demo. 
 
list_methylation_450 <- ProcessMethylation450Data(inputFilePath = 
path_methylation_450[1], outputFileName = paste(sCancer, 
"methylation_450", sep = "__"), outputFileFolder = sPath2) 
 
The above command outputs three files 
in ./QuickStartExample/Part2_BasicDataProcessingResult/, which are 
BRCA__methylation_450.txt, BRCA__methylation_450.rda, and 
BRCA__methylation_450__boxplot.png. The following picture illustrates the 
BRCA__methylation_450.txt file. 
 

 
 
Again, for details about how to use the ProcessMethylation450Data function and the format 
information of the output data file, e.g. what each row and each column in the above data table 
indicate, please see the user manual.  
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We then process the miRNA expression data downloaded in Part 1 of the demo using the 
following command. 
 
list_miRNAExp <- ProcessmiRNASeqData(inputFilePath = path_miRNAExp[1], 
outputFileName = paste(sCancer, "miRNAExp", sep = "__"), 
outputFileFolder = sPath2) 
 
Because miRNA expression data include two kinds of measurements, i.e. raw read counts and 
RPMs, this function call generates a .rda data file and a .txt data file for raw read counts and 
another set of .rda file and .txt file for RPMs. The following picture is an illustration of the .txt 
RPM data file. 
 

 
 
We use the following command to process the gene expression data downloaded in Part 1 of the 
demo. 
 
list_geneExp <- ProcessRNASeqData(inputFilePath = path_geneExp[1], 
outputFileName = paste(sCancer, "geneExp", sep = "__"), dataType = 
"geneExp", outputFileFolder = sPath2) 
 
The output data files of this function call are BRCA__geneExp.rda and BRCA__geneExp.txt 
in ./QuickStartExample/Part2_BasicDataProcessingResult/. BRCA__geneExp__boxplot.png is a 
boxplot of the data saved in the same folder. The following picture is an illustration of the 
BRCA__geneExp.txt file. 
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We use the following command to process the RPPA protein data downloaded in Part 1 of the 
demo. 
 
list_protein_RPPA <- ProcessRPPADataWithGeneAnnotation(inputFilePath = 
path_protein_RPPA[1], outputFileName = paste(sCancer, "protein_RPPA", 
sep = "__"), outputFileFolder = sPath2) 
 
This command generates BRCA__protein_RPPA.rda, BRCA__protein_RPPA.txt, and 
BRCA__protein_RPPA__boxplot.png in ./QuickStartExample/Part2_BasicDataProcessingResult/. 
The following picture is an illustration of the BRCA__protein_RPPA.txt file. 
 

 
 
The following command processes the iTRAQ protein expression data downloaded in Part 1 of 
the demo. 
  
list_protein_iTRAQ <- ProcessCPTACData(inputFilePath = 
path_protein_iTRAQ[1], outputFileName = paste(sCancer, "protein_iTRAQ", 
sep = "__"), outputFileFolder = sPath2) 
 
The iTRAQ protein expressions include two types of data, which are measurements based on all 
peptides and measurements based on only unshared peptides that are uniquely mapped to a 
protein. For each type of data, a .rad file and a .txt file are generated to store the data. Data files of 
measurements based on all peptides are BRCA__protein_iTRAQ_allPeptides.rda and 
BRCA__protein_iTRAQ_allPeptides.txt, while data files of measurements based on only 
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unshared peptides are BRCA__protein_iTRAQ_unsharedPeptides.rda and 
BRCA__protein_iTRAQ_unsharedPeptides.txt. Their boxplots are also saved. This function call 
returns a list of two elements, named AllPeptidesData and UnsharedPeptidesData. Each 
of them is a list object of two matrices, i.e. the numeric data matrix Data and its genomic feature 
description matrix Des. AllPeptidesData is the data counting all peptides and 
UnsharedPeptidesData is the data considering only peptides uniquely mapped to one protein. 
The following picture illustrates the BRCA__protein_iTRAQ_allPeptides.txt file. 
 

 
 
We use the following command to process somatic mutation data downloaded in Part 1 of the 
demo. 
 
list_somaticMutation <- ProcessSomaticMutationData(inputFilePath = 
path_somaticMutation[1], outputFileName = paste(sCancer, 
"somaticMutation", sep = "__"), outputFileFolder = sPath2) 
 
This function call first transfers the somatic mutation data into the matrix format, where each row 
is a somatic mutation and each column corresponds to a tumor sample, which is called individual 
mutation-level data labeled by "mutationLevel" in their filenames. Then, it further transforms the 
data into summary of number of mutations occurring for each gene in each sample, no matter 
what somatic mutations they are and where they occur in the gene, with the filenames labeled by 
"geneLevel". Four data files are generated by this command, which are 
BRCA__somaticMutation_geneLevel.txt, BRCA__somaticMutation_geneLevel.rda, 
BRCA__somaticMutation_mutationLevel.txt, and BRCA__somaticMutation_mutationLevel.rda, 
all saved in ./QuickStartExample/Part2_BasicDataProcessingResult/. The following picture is an 
illustration of BRCA__somaticMutation_geneLevel.txt. 
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This command returns a list of two matrices representing the gene-level mutation data, including 
a numeric matrix Data and its genomic feature description matrix Des. Each row of Des includes 
the gene symbol and the classification information of somatic mutations in the gene across 
samples. Each element of Data is the total number of somatic mutations in a gene for a tumor 
sample.  
 
 
 
7 Part 3: Advanced Data Processing 
 
In this part, we will demo two of the advanced data processing functions 
CalculateSingleValueMethylationData and CombineMultiPlatformData. 
CalculateSingleValueMethylationData calculates average DNA methylation levels of 
CpG sites in particular regions of genes. For example, we can use the following command to 
calculate average DNA methylation levels in promoter regions of genes. 
 
list_methylation_450_OverallAverage <- 
CalculateSingleValueMethylationData(input = list_methylation_450, 
regionOption = c("TSS1500", "TSS200"), DHSOption = "Both", 
outputFileName = paste(sCancer, "methylation_450", sep = "__"), 
outputFileFolder = sPath3) 
 
Let us look at the input arguments of this function. input is the DNA methylation data 
generated by the basic data processing function in Part 2 of the demo. regionOption specifies 
for what genomic region the average DNA methylation value should be calculated. TSS200 is 
with 200 base pairs (bps) ahead of the Transcription Start Site (TSS).  TSS1500 is with 1500 bps 
ahead of the TSS, but not including the 200 bps ahead of the TSS. regionOption = 
c("TSS1500", "TSS200") indicates the calculation is based on CpG sites within 1500 bps 
ahead of the TSS. DHSOption = "Both" indicates that the calculation is based on both CpG 
sites that are DNAse hypersensitive and CpG sites that are not. outputFileName forms a part 
of the output file names. outputFileFolder = sPath3 indicates the directory to save the 
output files, which is ./QuickStartExample/Part3_AdvancedDataProcessingResult/. A .rda file 
(BRCA__methylation_450__All__Both.rda) and a .txt file 
(BRCA__methylation_450__All__Both.txt) containing the same output data are saved with a 
boxplot picture of the data (BRCA__methylation_450__All__Both__boxplot.png). For details 
about how to use the function and the data format information of the output files, please see the 
user manual. The following picture is an illustration of the 
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BRCA__methylation_450__All__Both.txt file. 
 

 
 
This function call returns a list of two matrices, including a numeric matrix Data and its genomic 
feature description matrix Des. Each row of Data includes the average methylation values for a 
gene and each column is a sample. The corresponding row of Des gives the gene symbol and 
indicates how the average methylation value is calculated. 
 
Now, it is ready to combine all data from seven different platforms into a mega data table.  First, 
we organize the data of each platform into a list object that includes three elements, i.e. Des, 
Data, and dataType. Des is the description of genomic features. Data is the data. dataType 
indicates the data platform. 
 
l_somaticMutation <- list(Des = list_somaticMutation$Des, Data = 
list_somaticMutation$Data, dataType = "somaticMutation") 
 
l_copyNumber <- list(Des = list_copyNumber$Des, Data = 
list_copyNumber$Data, dataType = "copyNumber") 
 
l_methylation <- list(Des = list_methylation_450_OverallAverage$Des, 
Data = list_methylation_450_OverallAverage$Data, dataType = 
"methylation") 
 
l_miRNAExp <- list(Des = list_miRNAExp$Des, Data = list_miRNAExp$Data, 
dataType = "miRNAExp") 
 
l_geneExp <- list(Des = list_geneExp$Des, Data = list_geneExp$Data, 
dataType = "geneExp") 
 
l_protein_RPPA <- list(Des = list_protein_RPPA$Des, Data = 
list_protein_RPPA$Data, dataType = "protein_RPPA") 
 
l_protein_iTRAQ <- list(Des = list_protein_iTRAQ$AllPeptidesData$Des, 
Data = list_protein_iTRAQ$AllPeptidesData$Data, dataType = 
"protein_iTRAQ") 
 
Second, the seven list objects are organized into a vector of list. 
 
inputDataList <- vector("list", 7) 
inputDataList[[1]] <- l_somaticMutation 
inputDataList[[2]] <- l_copyNumber 
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inputDataList[[3]] <- l_methylation 
inputDataList[[4]] <- l_miRNAExp 
inputDataList[[5]] <- l_geneExp 
inputDataList[[6]] <- l_protein_RPPA 
inputDataList[[7]] <- l_protein_iTRAQ 
 
Third, input the list vector into the CombineMultiPlatformData function to merge the 
multiplatform data.  
 
list_CombinedData <- CombineMultiPlatformData(inputDataList = 
inputDataList) 
 
This command identifies the samples that are covered by all seven platforms and merges their 
data. With a different option, it can also use the union approach to merge data, which includes a 
sample in the output data as long as it is covered by at least one platform. It returns a list object of 
two variables Des and Data. Des is a character matrix of genomic feature descriptions and Data 
is the numeric data.  
 
Fourth, write the merged multiplatform data to a tab-delimited .txt file. 
 
write.table(cbind(list_CombinedData$Des, list_CombinedData$Data), file 
= paste(sPath3, "CombinedMultiPlatformData.txt", sep = "/"), quote = 
FALSE, sep = "\t", na = "", col.names = TRUE, row.names = FALSE) 
 

 
 
The above picture illustrates the merged multiplatform data, i.e. the 
CombinedMultiPlatformData.txt file 
in ./QuickStartExample/Part3_AdvancedDataProcessingResult/. The first three columns are 
descriptions of genomic features, and the other two columns are data with TCGA patient 
barcodes being the column header. Rows in the table are ordered so that the multiplatform data of 
the same gene are adjacent. The first column in the table is gene symbol. The second column is 
data platform, which can be "methylation", "copyNumber", "somaticMatation", "geneExp", 
"miRNAExp", "protein_RPPA" and "protein_iTRAQ" representing DNA methylation, gene copy 
number, somatic mutation, gene expression, miRNA expression, protein expression produced by 
RPPA (from GDC) and protein expression generated by iTRAQ (from CPTAC), respectively. 
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The third column is additional description of genomic features depending on data platform. If the 
platform is "geneExp", the description is Entrez ID of the gene. If the platform is "protein_RPPA", 
the description is the name of the protein antibody used in the RPPA assay. For "copyNumber" 
platform, the description shows the chromosome ID and strand of gene. For "miRNAExp" 
platform, the description column is empty. For "methylation" platform, if the data are single-
value methylation data calculated by the CalculateSingleValueMethylationData function, 
the description column gives the single-value type indicating how the data are calculated (refer to 
the introduction of the CalculateSingleValueMethylationData function in the user 
manual for the definition of single-value type); if the data are methylation data of CpG sites, the 
description column gives the Illumina ID, chromosome ID, and genomic coordinate of the CpG 
sites with "|" separating them. For the "somaticMutation" platform, the description is the 
classification information of the mutations in this gene. For the "protein_iTRAQ" platform, the 
description is the full protein name. Other columns in the table are data. 


