
 
The dynamic process of 
understanding and term 

creation in the life sciences:  
from  mRNA  splicing to 

spliceosomes.  
 



• Understanding terminology in context(s): 
the perspective of the translator  

• Term creation mechanisms????? 

• Secondary term creation in French 

• Secondary term creation: problems for 
scientists and for translators 





The story of DNA and protein synthesis 

• Early 1900s 

– known: information is passed from cell to cell.  

– Unknown: what carried the information? 

• Some scientists thought a protein was 

responsible, others that it was a nucleic acid. 

• Three major experiments helped show that a 

nucleic acid carried cell information: 

– Griffith 

– Avery-MacLeod-McCarty 

– Hershey-Chase 



What is DNA? 

• DNA = deoxyribonucleic  acid 
• Holds all our cell’s information 

• Located in the cell’s nucleus 



Watson (1953) 



Structure of DNA 
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DNA 
 

DNA contains the 
instructions for 
making proteins 
within the cell   

 



DNA 

• DNA contains genes, sequences 
of nucleotide bases 

• These genes code for proteins 

• Proteins are used to build cells 

9 
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DNA  RNA  Protein 

Transcription 

RNA Processing 

Translation 

DNA 

Pre-mRNA 

mRNA 

Eukaryotic 
Cell 
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Pathway to Making a Protein 

DNA 
 

mRNA 
 

tRNA (ribosomes) 
 

Protein 



DNA needs RNA! 

• RNA is a nucleic acid 
messenger between DNA 
and ribosomes 

• 3 differences between 
DNA and RNA: 
– RNA has ribose sugar 

– RNA is single stranded 

– RNA contains a nitrogen 
base called uracil (U) 
instead of thymine. 

http://www.dkimages.com/discover/previews/769/85011519.JPG 
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Messenger RNA 
• Long Straight chain of 

Nucleotides 

• Made in the Nucleus 

• Copies DNA  

• Contains the Nitrogen 
Bases A, G, C, U ( no T ) 



Protein synthesis 
• Protein synthesis is the assembly 
of amino acids (by RNA) into 
proteins 

• Involves two steps: 

–1. Transcription – copying DNA 
code into mRNA 

–2. Translation – reading the 
mRNA code and assembling amino 
acids into a protein 
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mRNA Processing 

• After the DNA is transcribed 
into RNA, editing must be done 
to the nucleotide chain to make 
the RNA functional 

• Introns, non-functional segments 
of DNA, are snipped out of the 
chain  
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mRNA Editing 

• Exons, segments of DNA that code 
for proteins, are then rejoined by 
the enzyme ligase 



mRNA splicing 



18 CAP Tail New Transcript 

Result of Transcription 

copyright cmassengale 







The spliceosome 

is made up of 5 

small nuclear 

ribonucleoprotein 

subunits + > 100 

proteins.  These 

snRNPs are 

called: U1, U2, U4, 

U5, U6, and 

assemble in a 

stepwise pathway 

onto each intron.  



After the formation of the full 

spliceosome, the U1 and the 

U4 snRNPs are detached and 

the remaining U2, U5 and U6 

snRNAs are rearranged.  

This conformational change 

creates the catalytic 

spliceosome. 



• The U1, U2, U4, U5 and U6 small nuclear 
ribonucleoprotein particles (snRNPs) are 
essential elements of the spliceosome, the 
enzyme that catalyzes the excision of 
introns and the ligation of exons to form a 
mature mRNA. 



The spliceosome machinery 

• RNA splicing is carried out by a large complex 
called the spliceosome 

 

• Five RNAs (U1, U2, U4, U5 and U6) are 
collectively called small nuclear RNAs 
(snRNAs) with the size in the range of 100-300 
bp long and are complexed to small nuclear 
ribonuclear proteins (snRNP) 
 









Understanding in cognitive context 

• Eukaryotes: cells have a nucleus 

• DNA (genetic code) is in the nucleus 

• Cells synthesize proteins 

• RNA plays a role in protein synthesis by the cell 

• Protein synthesis is a process:  

• DNA      mRNA        protein 

• In mRNA the intron are removed (splicing) 

• Scientists are discovering the machinery of 
protein synthesis 

 



As we now understand the cognitive 
contexts and the history of the 
understanding of some aspects of protein 
synthesis      … 

 

we could translate the following text 
fragments into a language different from 
English?  Into French? 



Understanding in linguistic context 

Most eukaryotic genes are composed of numerous 
short coding sequences called exons, interspersed 
between long stretches of noncoding sequences 
called introns. The initial messenger RNA 
molecule copied from a gene includes introns as 
well as exons. Before this RNA molecule can be 
used to make a protein the introns must be 
removed by a process called RNA splicing. 

 



Understanding in linguistic context 

Most eukaryotic genes are composed of numerous 
short coding sequences called exons, 
interspersed between long stretches of noncoding 
sequences called introns. The initial messenger 
RNA molecule copied from a gene includes introns 
as well as exons. Before this RNA molecule can be 
used to make a protein the introns must be 
removed by a process called RNA splicing. 

 





The spliceosome is composed of several 
small molecules called snRNPs or 
"snurps". Snurps are made up of protein 
and small RNA molecules. Formation of the 
spliceosome begins when one kind of 
snurp binds to the 5' end of an intron and a 
different kind binds to the 3' end of an 
intron. 
Source: http://highered.mcgraw-hill.com/novella/MixQuizProcessingServlet 

 



The spliceosome is composed of several 
small molecules called snRNPs or 
"snurps". Snurps are made up of protein 
and small RNA molecules. Formation of the 
spliceosome begins when one kind of 
snurp binds to the 5' end of an intron and a 
different kind binds to the 3' end of an 
intron. 

 





Additional snurps then interact with the 
complex, bringing the two ends of the intron 
together and causing the intron to form a 
loop. This also gathers all of the snurps 
together as the completed spliceosome. 
The intron is then cut out and the exons are 
joined or "spliced" together. The 
spliceosome then falls apart as the 
snurps are released. 

 











Secondary term formation: French  

• splicing/épissage 

• spliceosome/splicéosome; particule d’épissage 

• snRNP; snurp/RNPpn; “snurp”  

• foldase-holdase/ ?????? 











-some 

autosome, endosome, lysosome, 
chromosome, proteasome, peroxisome, 
nucleosome, polysome, desmosome, 
phagosome, lysosome, phagolysosome, 
hydrogenosome, mitosome, 
hemidesmosome, ribosome, spliceosome 



A spliceosome is a complex of snRNA and 
protein subunits that removes introns from 
a transcribed pre-mRNA (hnRNA) segment. 
This process is generally referred to as 
splicing. 

http://en.wikipedia.org/wiki/SnRNA
http://en.wikipedia.org/wiki/Protein
http://en.wikipedia.org/wiki/Intron
http://en.wikipedia.org/wiki/Transcription_(genetics)
http://en.wikipedia.org/wiki/Messenger_RNA
http://en.wikipedia.org/wiki/HnRNA
http://en.wikipedia.org/wiki/Splicing_(genetics)


ribosome 

The ribosome (from ribonucleic acid and the Greek 
soma, meaning "body") is a large and complex 
molecular machine, found within all living cells, that 
serves as the primary site of biological protein 
synthesis (translation). Ribosomes link amino acids 
together in the order specified by messenger RNA 
(mRNA) molecules. Ribosomes consist of two major 
subunits—the small ribosomal subunit reads the 
mRNA, while the large subunit joins amino acids to 
form a polypeptide chain. Each subunit is composed 
of one or more ribosomal RNA (rRNA) molecules 
and a variety of proteins. (wikipedia) 

http://en.wikipedia.org/wiki/Ribonucleic_acid
http://en.wikipedia.org/wiki/Ribonucleic_acid
http://en.wikipedia.org/wiki/Translation_(biology)
http://en.wikipedia.org/wiki/Translation_(biology)
http://en.wikipedia.org/wiki/Amino_acids
http://en.wikipedia.org/wiki/Messenger_RNA
http://en.wikipedia.org/wiki/Polypeptide
http://en.wikipedia.org/wiki/Ribosomal_RNA


 Ribosomes are sometimes referred to as organelles, but the use of the term organelle is 
often restricted to describing sub-cellular components that include a phospholipid 
membrane, which ribosomes, being entirely particulate, do not. For this reason, ribosomes 
may sometimes be described as "non-membranous organelles". 

 Ribosomes were first observed in the mid-1950s by Romanian cell biologist George Palade 
using an electron microscope as dense particles or granules for which he would win the 
Nobel Prize. The term "ribosome" was proposed by scientist Richard B. Roberts in 1958: 

During the course of the symposium a semantic difficulty became apparent. To some of the 
participants, "microsomes" mean the ribonucleoprotein particles of the microsome fraction 
contaminated by other protein and lipid material; to others, the microsomes consist of 
protein and lipid contaminated by particles. The phrase “microsomal particles” does not 
seem adequate, and “ribonucleoprotein particles of the microsome fraction” is much too 
awkward. During the meeting the word "ribosome" was suggested; this seems a very 
satisfactory name, and it has a pleasant sound. The present confusion would be eliminated 
if “ribosome” were adopted to designate ribonucleoprotein particles in sizes ranging from 
35 to 100S. 

– Roberts, R. B., Microsomal Particles and Protein Synthesis 

Ribosome, microsome, spliceosome 





Le splicéosome majeur se compose de 5 snRNPs : 
snRNP U1, U2, la di-snRNP U4/U6 et la snRNP U5. 
Ces particules sont formées d'un petit ARN (snRNA) 
auquel s'associent des protéines. On distingue deux 
familles de protéines:splicéosome 

Le splicéosome, appelé particule d'épissage (en 
anglais, splicing), est un complexe dynamique de 
particules ribonucléoprotéiques (composées d'ARN et 
de protéines) et localisé dans le noyau des cellules. Son 
rôle est de s'associer à l'ARN pré-messager et, par deux 
réactions de trans-estérification, d'en assurer la 
maturation, avant son exportation dans le cytoplasme, 
pour être traduit en protéines. Les différentes 
particules du splicéosome sont aussi appelées snRNP, 
pour small nuclear RiboNucleoProteins. 
 

 

Splicéosome (Wikipédia) 









• Les Small Nuclear Ribonucleoprotein (snRNP), ou 
petites ribonucléoprotéines nucléaires (RNPpn), ou 
encore snurp, sont des complexes mixtes entre des 
ARNpn et des protéines qui permettent l'épissage des 
ARNm dans le noyau. Chacun de ces complexes est 
composé d'un ARN non codant, appelé snRNA (small 
nuclear RNA) et de plusieurs protéines. Ils existe 
plusieurs de ces particules dans le noyau, qui 
interviennent à différentes étapes du processus 
d'épissage. On a identifié les principales sous le nom 
de U1, U2, U4, U5 et U6. Au sein de celles-ci, on 
retrouve certaines protéines conservées, les protéines 
Sm, qui s'associent en anneau heptamérique autour 
d'une séquence conservée sur l'ARN. D'autres 
protéines sont spécifiques de chaque snRNP. 
(Wikipedia) 
 



Each spliceosome is composed of five small 
nuclear RNA proteins, called snRNPs, 
(pronounced "snurps") and a range of 
non-snRNP associated protein factors. 

 

snRNPs 



Analogy with naming of different Types 

of RNA 



  snRNP         pRNPn  

• Les petites ribonucléoprotéines nucléaires (pRNPn, small 
nuclear ribonucleoprotein, snRNP) sont des complexes mixtes entre 
des petits ARN nucléaires (pARNn, small nuclear RNA, snRNA) 
et des protéines qui permettent l'épissage des ARNm dans le noyau. 

• Chacun de ces complexes est composé d'un ARN non codant, appelé 
petit ARN nucléaire et de plusieurs protéines. Il existe plusieurs de 
ces particules dans le noyau, qui interviennent à différentes étapes 
du processus d'épissage. On a identifié les principales sous le nom 
de U1, U2, U4, U5 et U6. Au sein de celles-ci, on retrouve certaines 
protéines conservées, les protéines Sm, qui s'associent en anneau 
heptamérique autour d'une séquence conservée sur l'ARN. D'autres 
protéines sont spécifiques de chaque petit ARN nucléaire. 

• …….. 
• U4 sert de chaperon à U6, qui vient se fixer au niveau des jonctions 

introns exons 

http://fr.wikipedia.org/wiki/Prot%C3%A9ines
http://fr.wikipedia.org/wiki/%C3%89pissage
http://fr.wikipedia.org/wiki/ARNm
http://fr.wikipedia.org/wiki/Noyau_(biologie)
http://fr.wikipedia.org/wiki/Prot%C3%A9ine






-ase 

• A nuclease is an enzyme capable of cleaving 
the phosphodiester bonds between the 
nucleotide subunits of nucleic acids. Older 
publications may use terms such as 
"polynucleotidase" or 
"nucleodepolymerase".[1] 

• Nucleases are usually further divided into 
endonucleases and exonucleases, although 
some of the enzymes may fall in both 
categories. Well known nucleases are 
deoxyribonuclease and ribonuclease. 

 

http://en.wikipedia.org/wiki/Enzyme
http://en.wikipedia.org/wiki/Phosphodiester_bond
http://en.wikipedia.org/wiki/Phosphodiester_bond
http://en.wikipedia.org/wiki/Phosphodiester_bond
http://en.wikipedia.org/wiki/Nucleic_acid
http://en.wikipedia.org/wiki/Nuclease
http://en.wikipedia.org/wiki/Endonuclease
http://en.wikipedia.org/wiki/Exonuclease
http://en.wikipedia.org/wiki/Deoxyribonuclease
http://en.wikipedia.org/wiki/Ribonuclease


 



-ase 

• Ribonuclease (commonly abbreviated 
RNase) is a type of nuclease that catalyzes 
the degradation of RNA into smaller 
components. Ribonucleases can be divided 
into endoribonucleases and 
exoribonucleases, and comprise several 
sub-classes within the EC 2.7 (for the 
phosphorolytic enzymes) and 3.1 (for the 
hydrolytic enzymes) classes of enzymes. 

http://en.wikipedia.org/wiki/Nuclease
http://en.wikipedia.org/wiki/Catalysis
http://en.wikipedia.org/wiki/RNA
http://en.wikipedia.org/wiki/Endoribonuclease
http://en.wikipedia.org/wiki/Exoribonuclease


A deoxyribonuclease (DNase, for short) 
is any enzyme that catalyzes the hydrolytic 
cleavage of phosphodiester linkages in the 
DNA backbone. Thus, deoxyribonucleases 
are one type of nuclease. A wide variety of 
deoxyribonucleases are known, which differ 
in their substrate specificities, chemical 
mechanisms, and biological functions. 

http://en.wikipedia.org/wiki/Enzyme
http://en.wikipedia.org/wiki/Hydrolysis
http://en.wikipedia.org/wiki/Hydrolysis
http://en.wikipedia.org/wiki/Phosphodiester_bonds
http://en.wikipedia.org/wiki/Phosphodiester_bonds
http://en.wikipedia.org/wiki/Phosphodiester_bonds
http://en.wikipedia.org/wiki/DNA
http://en.wikipedia.org/wiki/Nuclease
http://en.wikipedia.org/wiki/Substrate_(biochemistry)


Foldase 

an enzyme, such as peptidyl proline isomerase 
or disulfide isomerase, that catalyses 
isomerization of a polypeptide conformation or 
exchange of disulfide-bond partners, to 
facilitate protein folding. 
 
Read more: 
http://www.answers.com/topic/foldase#ixzz2T
AdM2coE 
 

 

http://www.answers.com/topic/foldase
http://www.answers.com/topic/foldase


Holdase 

In molecular biology, holdases are a 
particular kind of molecular chaperones that 
assist the non-covalent folding of proteins in 
an ATP-independent manner.[1] Examples of 
holdases are DnaJ and Hsp33. 

Holdases bind to protein folding 
intermediates to prevent their aggregation 
but without directly refolding them. 

 

http://en.wikipedia.org/wiki/Molecular_biology
http://en.wikipedia.org/wiki/Molecular_chaperones
http://en.wikipedia.org/wiki/Holdase
http://en.wikipedia.org/wiki/DnaJ
http://en.wikipedia.org/wiki/Hsp33








Noiret (2013) doctoral dissertation 

Abréviations 
• pré-ARNm : acide ribonucléique pré-messager 
• PTB : polypyrimidine tract binding protein 
• PTBP1 : polypyrimidine tract binding protein 1 
• PTBP2 : polypyrimidine tract binding protein 2 
• PTBP3 : polypyrimidine tract binding protein 3 
• PTC : codon stop précoce 
• PTH : parathyroid hormone 
• RBD : RNA binding domain 
• snRNP : small nuclear ribonucleoprotein particle 
• SR : protéine contenant un domaine riche en 

dipeptides sérine/arginine 



Noiret (2013: 14) 



Figure 2 : Schéma de la structure d'un ARNm. 
A l'extrémité 5' de l'ARNm se trouve la coiffe de  
7-méthylguanosine triphosphate (C). La phase de lecture 
de l'ARNm nommée ORF pour "open reading frame" est 
délimitée par la présence du codon initiateur AUG et d'un 
codon de terminaison (exemple UAA). Elle est encadrée 
d'une région non codante en 5' et en 3', appelée 
respectivement les régions 5' UTR et 3' UTR pour 
"untranslated region". A l'extrémité 3' se trouve la queue 
poly(A) qui contient un nombre variable d'adénosines. 



Figure 2 : Schéma de la structure d'un ARNm. 
A l'extrémité 5' de l'ARNm se trouve la coiffe de  
7-méthylguanosine triphosphate (C). La phase de lecture de 
l'ARNm nommée ORF pour "open reading frame" est 
délimitée par la présence du codon initiateur AUG et d'un 
codon de terminaison (exemple UAA). Elle est encadrée 
d'une région non codante en 5' et en 3', appelée 
respectivement les régions 5' UTR et 3' UTR pour 
"untranslated region". A l'extrémité 3' se trouve la 
queue poly(A) qui contient un nombre variable 
d'adénosines. 



Séquences régulatrices: activatrices (EN: 

enhancers) et inhibitrices (EN: silencers) 



Séquences cis régulatrices impliquées dans la 
régulation de l'épissage alternatif 

En plus de séquences d'épissage consensuelles des 
sites d'épissage, des séquences régulatrices sont 

présentes dans les introns ou dans les exons, et sont 
activatrices ou inhibitrices. ESE séquence 

exonique activatrice, ESS séquence exonique 
inhibitrice, ISE séquence intronique activatrice, ISS 

séquence intronique inhibitrice. D'après Anquetil V. 



Enhancers and silencers 

ESE séquence exonique activatrice,  

ESS séquence exonique inhibitrice,  

ISE séquence intronique activatrice,  

ISS séquence intronique inhibitrice. 



• exonic splicing enhancer (ESE) 

• exonic splicing silencer (ESS) is a 
small region of an exon that inhibits or 
silences splicing of the pre-mRNA. 

• exonic splicing enhancer (ESE) 

• intronic splicing silencer (ISS) 

 

 

https://en.wikipedia.org/wiki/Exon
https://en.wikipedia.org/wiki/Pre-mRNA
https://en.wikipedia.org/wiki/Pre-mRNA
https://en.wikipedia.org/wiki/Pre-mRNA
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