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What is a gene ? 



http://www.gencodegenes.org/  

It is worth spending few minutes on the Statistics to consider how many different types 
of long- and short-noncoding RNA have been catalogued 

http://www.gencodegenes.org/
http://www.gencodegenes.org/




The Gencode is mirrored and searcheable (Browser) at different locations, 
including the UCSC Gencode Browser: https://genome.ucsc.edu/ 

https://genome.ucsc.edu/


Figure 2. A summary of locus biotypes in GENCODE. 

From Mudge et al., 2013 

RNA  Biotypes 



What is a gene ? 
please go to: https://genome.ucsc.edu/FAQ/FAQgenes.html 

https://genome.ucsc.edu/FAQ/FAQgenes.html


«Classical» versus modern view of a gene  

From Mudge et al., 2013 

Figure 1. The evolving dogma of gene transcription. 



(A) The historical ‘‘central dogma’’ of molecular biology. By this model, (i) transcription 
generates the primary transcript (exons in green, introns in white), with the initial 
interaction between the RNA polymerase complex and the genome being mediated by 
a promoter region (gray triangle). (ii) The introns of the primary transcript are removed 
by the spliceosome, and a mature mRNA is generated by 5’ end capping (CAP) and 
polyadenylation (aaaa) (coding region [CDS] shown in green, untranslated 5’ and 3’ 
UTRs in red). (iii) The mRNA is translated into a polypeptide by the ribosome complex, 
with translation proceeding from the initiation codon (ATG) and ending at the 
termination codon (ter). 

From Mudge et al., 2013 



(B) An updated model reflecting a modern view of transcriptional complexity. Here, the same gene 
(iv) undergoes alternative splicing (AS), for example an exon skipping event that does not change the 
frame of the CDS (v); this event thus has the potential to generate an alternative protein isoform. 
However, products of AS cannot be assumed to be functional; this gene has generated a retained 
intron transcript (vi), perhaps due to the failure of the spliceosome to remove this intron. Further 
complexity comes from a read-through transcription event (vii), whereby a transcript is generated 
that also includes exons from a neighboring protein-coding locus (viii). In this example, the read-
through transcript has an alternative first exon compared with the upstream gene that contains a 
potential alternative ATG codon, although the presence of a subsequent premature termination 
codon (PTC) prior to two splice junctions indicates that this transcript is likely subjected to the 
nonsense mediated decay (NMD) degradation pathway. Finally, model ix is a transcript that is 
antisense to the upstream gene; both loci are potentially generated under the control of a 
bidirectional promoter. From Mudge et al., 2013 



other misteries... 



Unstable small RNA 
accompanying gene 
transcription 



LncRNA undergo Alternative Splicing 
 
They are capped and polyadenylated 
 
What is the sense of making AS ?  
 
Their function can be modulated by including/excluding certain parts.  

interacts with 
Protein 1 

target A target B 

AS isoforms 



Alternative Splicing of lncRNAs is guided by the same elements as 
protein-coding  RNAs 
 
 
However, while in protein-coding RNA alternative exons are few 
(average one-two on an average of 9 exons), lncRNA tend to have 
more alternatives.  
 
Note that lncRNAs do not have the constraint of the coding sequence.  



DSCAM-AS1 




