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Survival Analysis app was 

used to determine the 

differences between the two 

cancer types, where patients 

were split into two cohorts 

(High and Low) based on 

their gene expression.

Data Access for Informed Patient 

Stratification

1 Leveraging TCGA Data for 

Biomarker Discovery
Patient Stratification Made Intuitive

PerkinElmer Signals™ Translational dashboard. The Export Preview dialogue 

(top right corner) shows the number of entities and measurement types ready to be 

exported for the studies that have been selected (Lung Adenocarcinoma - LUAD 

and Lung Squamous Cell Carcinoma -LUSC). These aggregated datasets can be 

exported as flat files or directly into a TIBCO® Spotfire instance.

With PerkinElmer Signals™ Translational acting as a data staging area for 

datasets including the 33 TCGA studies and their associated datasets.

Although The Cancer Genome Atlas is a very well curated 
data repository, accessing and performing cross-study 
tertiary analysis for ad-hoc biomarker discovery requires 
significant expertise, especially if the intention is to 
assimilate TCGA datasets with proprietary data further 
down the line. 

Prevalence analysis app was used to determine the statistical differences 

between the proportions of samples with expression levels above (green portion 

of the bars) and below (blue portion of the bars) the specificity threshold of 95%, 

in tumor and normal samples in LUSC (A) and LUAD (B). 

Conclusion
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Leveraging Translational Research Data To Better Inform Patient Stratification 

Simone Sharma PhD, Dannys Jorge Martinez-Herrera PhD, Alexandra Vamvakidou PhD

Leveraging the best in class data analytics technologies, 
PerkinElmer Signals™ Translational is designed to 
address the above- mentioned inefficiencies and 
improve clinical trial development and design process 
by providing scientists with user friendly applications 
and self-service access to data for biomarker discovery 
and stratified patient cohorts across large and diverse 
datasets.

We want to create better cohorts in order to enhance 
patient stratification for improved clinical trials.

How can I achieve this?
• Identify prognostic biomarkers

• Test a hypothesis on ‘Safety Biomarkers’ by 
performing Retrospective analysis to create cohorts

• Perform exploratory analysis to generate hypothesis 
to detect ‘Efficacy Biomarker’ 

What needs to happen to make this possible?
• A cross-study analyses that combines different types of 

datasets from multiple studies

A

B

Success of clinical trials is increasingly 
reliant on better informed patient 
stratification strategies, which can be 
beset by inefficiencies related to 
collaborative data access, ad-hoc 
querying, aggregation and repeatable 
analytics for cross-study biomarker 
analysis.

Integrating data across multiple studies to facilitate 
complex analytics with only limited bioinformatics expertise, 
PerkinElmer Signals™ Translational hosts, among others, 
The Cancer Genome Atlas (TCGA) database.

Principal Component Analysis (PCA) app was use to ascertain whether tumor 

samples from (LUAD (red dots) and (LUSC (yellow dots) could be clustered 

separately based on the normalized expression values of the lung40 signature. 

The Information Model refers to the system Entities, Measurement Types, and 

Measurement Sets and how they are used and applied within the system. There is a 

hierarchical structure that applies as shown. The Project /Study, Subject, Visit, and 

Sample entities have a traditional hierarchal structure. However, Groups and 

Measurement Sets are slightly different in their function and their impact on the 

search functionality.

Flexibility in the Information Model2

Search is a core functionality of Signals™ Translational that 
allows users to identify cohorts of interest within all the 
available data (e.g. search for all the subjects with a given 
biomarker). The solution enables free text search – similar to 
popular web search engines - and faceted search - a 
technique for accessing information organized according to a 
faceted classification system, allowing users to explore a 
collection of information by applying multiple filters.

Data staging and management

– Stage, harmonize and integrate translational and clinical 
data in a secure and scalable environment

– Universal data access and intuitive user interface enables a 
broader user base 

– Rapidly test and adapt hypothesis in a collaborative version 
controlled environment 

Flexible yet robust Information Model

– Apply your own data model standards

– Harmonization of proprietary, public and 3rd party data

– Assay agnostic solution supports a large variety of 
measurement types 

Translational Data Query & Retrieval

– Perform ad-hoc queries and cross-study aggregation to 
create cohorts on the fly 

– Integrated search and analytics minimizes data  preparation

– Export data as flat files or directly into TIBCO Spotfire®

Data Exploration, Analytics & Visualizations

– Enable a broad user to base to conduct complex analyses 
independently

– Establish best practices by creating and sharing repeatable 
analytic protocols across the organization

– Harness the data exploration power that comes with the 
world’s leading tool- TIBCO Spotfire®

4 Translational Analytics Pipelines for 

Consistency
Analyzing biomedical data requires a high 

degree of flexibility to deal with large data 

volumes in a wide range of experiment 

types. Integrating this information, 

visualizing it and interacting with the data 

are not trivial tasks. To address these 

challenges, we have included an ever-

expanding set of Translational Analytics 

(powered by TIBCO Spotfire®) in the 

solution. 

Breaking down complex analyses into small 

apps that can be combined into repeatable, 

shareable and user-friendly protocols, gives 

the users the required flexibility and helps 

them to establish best practices. Integration 

with Spotfire enables the users to further 

extend their analysis by harnessing the data 

exploration power of a world leading tool. 

Data to be exported can be further 

filtered down at the row level e.g.

gene expression data 

corresponding to the LUAD and 

LUSC patients in TCGA was 

filtered to include only the genes 

in the lung40 signature. This 

signature comprises the top 40 

overexpressed genes common to 

LUAD and LUSC, and was 

obtained by performing 

differential gene expression 

(DGE) analysis (tumor samples vs 

normal samples).


