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Ribosomes are made up of both RNA and proteins components 
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PDB #2HGR and #2HGU 

Protein structure shown in green, RNA shown in blue and white 
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•  mRNA 
o  messenger RNA – carries information from DNA to the ribosome in order to 

begin translation 
o  Boring!! We all know it! 

•  ncRNA 
o  Every other function RNA performs..  
o  Here’s a small list: 

rasiRNAs, tRNAs, rRNAs, snRNAs, snoRNAs, 
piRNAs, miRNAs, other ncRNAS (yes there’s 
more!) 
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Type (RNA) Abbreviation Function 
Messenger mRNA Codes for proteins 
Ribossomal rRNA Translation 

Signal Recognition particle SRP RNA Membrane Integration 
Transfer RNA tRNA Translation 

Transfer-messenger tmRNA Rescuing stalled ribossomes 

Involved in Protein Synthesis… 

30/05/2011 
Luís Correia - BioInformática 2011 - 
DCC FCUP 7 



Type (RNA) Abbreviation Function 
Smal nucclear snRNA Splicing and other functions 

Small nucleolar snoRNA Nucleotide modification of RNAs 
SmY SmY mRNA trans-splicing 

Small Cajal body-specific scaRNA Type of snoRNA; Nucleotide 
modification of RNAs 

Guide gRNA mRNA nucleotide modification 
Ribonuclease P Rnase P tRNA maturation 

Ribonuclease MRP Rname MRP rRNA maturation, DNA replication 
Y ? RNA processing, DNA replication 

Telomerase ? Telomere synthesis 

Involved in post-transcriptional modification 
or DNA replication… 
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Type (RNA) Abbreviation Function 

Antisense RNA aRNA 
Transcriptional attenuation; mRNA 

degradation; mRNA stabilisation; Translation 
block 

Cis-natural antisense transcript ? Gene regulation 

CRISPR crRNA Resistance to parasites, probably by targeting 
their DNA 

Long noncoding Long ncRNA Various 

MicroRNA miRNA Gene regulation 

Piwi-interacting piRNA Transposon defense, maybe other functions 

Small interfering siRNA Gene regulation 

Trans-acting tasiRNA Gene regulation 

Repeat associated siRNA rasiRNA Type of piRNA; transposon defense 

7SK RNA 7SK negatively regulating CDK9/cyclin T complex 

Involved in Regulation… 
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Type (RNA) Function Found in 
Retrotransposon Self-propagating Eukaryotes and some bacteria 

Viral Genome Information carrier 
Double-stranded RNA viruses, positive 
and negative sense RNA viruses, satellite 
viruses and reverse transcribing viruses 

Viriod Self-propagating Infected plants 
Satellite Self-propagating Infected cells 

Parasitic RNAs… 

Retrotransposon Self-propagating Eukaryotes and some bacteria 

…and others 
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About 97% of the transcriptional output is non-
protein-coding in eukaryotes 
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•  The Hidden Genetic Program of 
Complex Organisms: 
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Got motivated?! Ok.. We’ll dig a little deeper.. 
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Ok.. I’ll stop.. But did you know ncRNA is responsible for 
some diseases too? 

Cancer, Prader-Willi syndrome, Autism, Cartilage-hair 
hypoplasia, Alzheimer’s, miR-96, hearing loss.. 
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Several publications have started using the term 
functional RNA (fRNA), as oposed to ncRNA to 
describe regions functional at the RNA level.. 

But if most of the fRNAs interact in so many ways within 
the cell.. 

The distinction is fading.. Thought mRNA is still the main 
player in the RNA World Hypothesis 
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15 minutes for cookies and coffee 

In part II we’ll talk what we, computer scientists, can 
do to help biologists identifying RNAs and label their 

functions (interactions) 
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•  Rfam: a comprehensive collection of non-coding 
RNA families 
o  Families are represented by multiple sequence alignments and profiled 

stochastically (non-deterministic way) in context-free grammars  
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Distribution of the Rfam family members in the three kingdoms of life 
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•  fRNAdb: a platform for mining/annotating 
functional RNA candidates from non-coding RNA 
sequences 
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A: frequently used filters 
B: transcript found 
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Identification and expression analysis of putative 
mRNA-like non-coding RNA in Drosophila 
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Thank you for watching! 
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