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Transcriptome  

The TRANSCRIPTOME  comprises all RNA  that coding for 
genes and noncoding RNA.  

The transcriptome of an organism consists of: 

ü mRNA  

ü tRNA  

ü rRNA   

 

 

 

 

ü non-coding  RNA  (ncRNA): 

ü micro RNA (miRNA),  

ü small interfering RNA (siRNA), 

ü long noncoding RNA (lncRNA) 

ü many others 



Transcriptomics  

The study of the transcriptome  provides an 

overall picture of the mechanism and the 

variation of the RNA in cells or tissues.  

The relationship gene-protein and the most important factors responsible for finally biologically active or 

inactive protein 



Transcriptomics  

In gene expression studies, levels of different  

mRNAs  are quantified.  

This is one of the  most  widely  used methods  

to gain insight into the biological activity of a cell or 

a tissue at any given time. 



Transcriptomics  

Other types of RNA molecules that are involved 

in regulating the transcription and translation 

mechanisms can be also quantified.  



History: before transcriptomics  

× Studies of individual  transcripts  were being performed several 

years before any transcriptomics approaches were available 

× Quantification  of individual  transcripts  by northern blotting, 

and later reverse quantitative PCR (RT-qPCR) were popular, but these 

methods are laborious  and can only capture a tiny  subsection  

of a transcriptome  

 

 

 

 

 

× Consequently, the manner in which a transcriptome  as a whole  

is expressed and regulated  remained  unknown  until high-

throughput techniques were developed 

 

 



History: early attempts  

ÇThe explosion in transcriptomics has been due to the 

rapid development of new technologies with an 

improved  sensitivity  and economy  

Ç The two dominant 

techniques , 

microarrays  and 

RNA -Seq, were 

developed in the 2000s 

ÇNow transcriptomes of 

different disease states, 

tissues, or even single 

cells are routinely 

generated. 



Transcriptomics uses 2 technologies: 

 

ü Microarrays  

 

 

ü RNA -Seq 

 

Transcriptomics  



Published papers since 1990, referring to: 

ÁRNA sequencing (black ) 

ÁRNA microarray (red ) 
Á Expressed sequence tag (blue) 

Á Serial/cap analysis of gene expression (yellow ) 

Transcriptomics method use over time  

https://doi.org/10.1371/journal.pcbi.1005457 



Evolution of RNA 

technologies  


