
Catalytic RNA (ribozyme)

• RNAse P
• Viroids and virusoids
• Grup I and II introns
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Viroids and virusoids
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Riboswitch
“A riboswitch is a part of an mRNA molecule that can directly bind a small target 
molecule and whose binding of the target affects the gene's activity. Thus, an 
mRNA that contains a riboswitch is directly involved in regulating its own activity, 
depending on the presence or absence of its target molecule. “

Most known riboswitches occur in eubacteria, but functional riboswitches of one 
type (the TPP (binds thiamin pyrophosphate) riboswitch have been discovered in 
plants and certain fungi 

Riboswitches are conceptually divided into two parts: an aptamer and an expression platform. 
The aptamer directly binds the small molecule, and the expression platform undergoes 
structural changes in response to the changes in the aptamer. The expression platform is what 
regulates gene expression.
Expression platforms typically turn off gene expression in response to the small molecule, 
but some turn it on. Expression platforms include:

• The formation of rho-independent transcription termination hairpins
• Folding in such a way as to sequester the ribosome-binding site, thereby blocking 
translation.
• Self-cleavage (i.e. the riboswitch contains a ribozyme that cleaves itself in the 
presence of sufficient concentrations of its metabolite).
• Folding in such a way as to affect the splicing of the pre-mRNA.
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Splicing types

• Nuclear splicing

• Group II intron Splicing

• Group I intron Splicing 

• Yeast tRNA splicing





Type I Introns
• rRNA genes in simple eukaryotes

• Mitochondrial genes

• Some bacterial genes and T4 phage genes

Type II Introns
• Organelles genes (mitochondria and chloroplast)



Type I introns splicing 
Presence of mono and divalent cation and G-OH



Tetrahymena rRNA
intron structure



Intron nucleus

Internal Guide Sequence



Mitochondrial type I 

rDNA Tetrahymena

Thymidylate synt. T4

UGCUGG

UGCGGG

ACGGG

UCAGCAG

CCACGCA

CCCGU

GACUA

GACUA

GACUA

UAGUC

UAGUC

UAGUC

P Q R (9L) S (2)Introns

Type I introns conserved elements 







RNA Editing

Individual bases post-transcriptional 
modification of mRNA



Cytidine deaminase



The transformation of an adenine into a inosine allows 
a more specific pairing in a duplex RNA region

(glutamate receptor in rat brain)



Mitochondrial coxII gene
(Cytochrome  Oxidase) in Trypanosoma

Mature mRNA (with the right ORF) is 
obtained with the insertion of 4 U compared 

to the sequence of the gene.



U added
T removed

Mitochondrial coxIII gene
(Cytochrome  Oxidase) in Trypanosoma brucei



Cytochrome b 
in Leishmania





Protein Splicing
X= S or O

Asn

Cys o Ser


