
Transcriptomics

Transcripts – general considerations

- Differential regulation of the same genes has 
dramatic consequences (e.g. they account for most 
differences between chimp and man).

- The time axis is critical: how much is the gene 
expressed, but also when and how long? 

- The analysis at transcript level (mRNA) is linked with 
the analysis at genetic level (DNA)

- The analysis at transcript level (mRNA) is linked with 
the analysis at protein level.
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Transcripts – versus genes

normal expression, 
normal function
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Transcripts – versus genes

Enhancers: less / malfunction / absence
→ expression affected 

low expression, 
normal function
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Transcripts – versus genes

Mutation: abnormal protein
→ function affected

normal expression, 
dysfunction

Mutation
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Transcripts – versus genes

Normal situation: - function ok
- expression ok
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Transcripts – versus genes

Mutation: abnormal protein 
→ function affected
(here total dysfunction)
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Transcripts – versus genes

Diff. regulation: normal protein 
→ expression affected

if the expression 
is low enough, it 
can have the 
same effects as 
a dysfunctional 
mutation
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Transcripts – identification techniques

RNA

a) Northern Blot (single RNAs)

b) High-throughput (massive)
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Transcripts – identification 
techniques

a) Northern Blot

a) Northern Blot



Transcriptomics
b) High-throughput

RNA gets to cRNA or cDNA, 
is amplified, labelled (biotin) and fragmented
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b) High-throughput
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Hybridization

b) High-throughput
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Staining (fluorescent)

b) High-throughput 
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Scanning

b) High-throughput



Transcriptomics

Scanned image

b) High-throughput 
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Bioinformatic’s role
- Interpretation of the scanned image: raw-data are 
transformed to real values. Multiple measures from 
the same oligo at different sites of the microarray are 
summarised.

- Estimation of the intra-individual change 
(differential expression before-after)

- Estimation of the change in expression levels for 
the whole sample with several subjects

- Selection of significant results (corrections!)

- Clustering of transcripts and subjects

- In a time-series: time-series analysis (tendencies).
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R-based software – hierarchical heatmaps
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R-based software – bioconductor
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R-based software – bioconductor

From raw-data transformation (CEL-files) …
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R-based software – bioconductor

… to final analysis
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R-based software – bioconductor

… and even meta-analysis
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Databases – GEO
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Databases – GEO
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Databases – AE



Transcriptomics

Databases – AE


