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Background

Transcriptomics

RNA RNAseq Analysis
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Background

What is RNA?

https://science.mtchs.org/
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Background

How do we study RNA and why ?



Do not exceed the margins indicated by the blue arrows. These represent the maximum allowable  area for placing  text, images, charts, and any other elements. 

The only exception is for background fills, which may extend beyond these boundaries.

23/04/2026

Background

Transcriptomic Signatures

RNA-seq study

Å Collecting samples from patients and controls. 
Å Measure gene expression across thousands of genes.
Å Identify genes that show significant differences between 

groups.
Å The most informative ones combined into what we call a 

transcriptomic signature .
Å This signature represents a specific pattern of gene 

expression associated with a disease or outcome.
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Background

Transcriptomic Risk Score

A Transcriptomic Risk Score, or TRS, is a numerical value that 
summarizes information from gene expression data into a single 
measure of risk.

The idea is to move from high-dimensional gene expression data 
to a simplified score that captures the overall biological risk 
profile of a patient.

In practice, a TRS can help to stratify patients into different risk 
groups, improve prediction of disease outcomes, and support 
more personalised decision-making.

Transcriptional risk scores associate with 
disease status. 

Genome Med. 2018 Jun 27;10(1):48
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Key Concepts First, RNAis the molecule that carries 
genetic information from DNA and 
reflects what the cell is actually doing at a 
given moment.

Second, transcriptomics is the study of 
all RNA molecules in a cell or tissue, 
giving us a snapshot of gene activity.

Third, a transcriptomic signature is a 
selected set of genes whose expression 
pattern is associated with a specific 
biological condition or disease.

Finally, a Transcriptomic Risk Score 
(TRS)combines this information into a 
single numerical value that can be used 
to estimate disease risk or patient 
outcome.
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TETRIS project & WP5

The TETRIS project
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TETRIS project & WP5

TETRIS ïWP5.Transcriptomics

Cardiovascular 
diseases

Pulmonary 
diseases

Second cancers
Second Breast cancer, 

Second Lung cancer,

Second Oesophaguscancers

Chronic Obstructive Pulmonary Disease

Pulmonary fibrosis,

Asthma, 

Pulmonary hypertension 

Acute myocardial infarction,

Hypertension, 

Coronary artery disease 



Do not exceed the margins indicated by the blue arrows. These represent the maximum allowable  area for placing  text, images, charts, and any other elements. 

The only exception is for background fills, which may extend beyond these boundaries.

23/04/2026

TETRIS project & WP5

TETRIS ïWP5.Transcriptomics

RETROSPECTIVE COHORT

Retrospective cohort with RNAseq data
N=138 REQUITE breast cancer patients 
included in RADPreciseproject, for 
which available:

* Total RNAseq 
* microRNAseqdata

Retrospective cohort with RNA sample
N=50 REQUITE breast cancer patients will be 
sequencing by RNAseq during TETRIS project

* Total RNAseq 

Prospective cohort with RNA samples (TETRIS WP9)
 ӇШΞΡΜШPAXgeneblood RNA tube samples from TETRIS 

breast cancer patients, collected before 
radiotherapy treatment by the centers participating
in the prospective collection
(WP 9; INT, UNISR, RS, VHIO, FPGMX).

* PAXgeneblood RNA tube samples

PROSPECTIVE COHORT
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TETRIS project & WP5

TETRIS ïWP5.Transcriptomics
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Current approaches and results

Transcriptomic Signature Decision Framework (WP5)
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Current approaches and results

Direct use ( MSigDB overview)
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Å Hypertension (M47040): 422 genes
Å Atrial Flutter (M36575): 21 genes
Å Atrial Fibrillation (M48729): 85 genes
Å Abnormal Cardiac BiomarkerTest (M46414): 5 genes
Å ParoxysmalAtrial Fibrillation (M36579): 23 genes
Å Pericarditis (M43263): 39 genes
Å PermanentAtrial Fibrillation (M46099): 9 genes

Å Chronic pulmonary obstruction (M36867): 37 genes
Å PulmonaryFibrosis (M35709): 78 genes
Å Asthma (M35640): 164 genes

Cardiovascular disease Pulmonary diseases

Current approaches and results

Direct use ( MSigDB overview)
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Associated gene sets retrieved from the Molecular Signatures Database (MSigDB). 

Å Hypertension (M47040): 
422 genes

Cardiovascular diseases

Å Atrial Flutter (M36575): 
21 genes

Å Atrial Fibrillation (M48729): 
85 genes

Heatmaps of normalized expression counts for the selected gene set in the RADprecisebreast cancer cohort.

Current approaches and results

Direct use ( MSigDB results)


