
2.7b – TRANSCRIPTION AND TRANSLATION 
 

Excellent interactive animation: https://www.pbslearningmedia.org/asset/lsps07_int_celltrans/ 

 

 

Sometimes called the "Central Dogma" of biology: 

 How to read DNA to make protein  

 

1. Transcription = copying = "moving script" 

 A gene in DNA is copied into mRNA  

2. Translation = change language  

 Read mRNA to make protein 

 

 

 

 
 

  

https://www.pbslearningmedia.org/asset/lsps07_int_celltrans/


TRANSCRPTION 

 In the nucleus  

 Reads a DNA gene to make complementary mRNA  

 By RNA polymerase  

 

Transcription has three main stages: 
 

1. Initiation  

 RNA polymerase binds to a promoter region at the start of the gene  

o Unwinds the DNA 

o Separates the strands of DNA, breaking the H-bonds  
. 

2. Elongation  

 RNA Polymerase reads one strand of DNA and adds RNA nucleotides  

o Forming an mRNA strand 

o Uses complementary base pairing  

A → U 

C → G 

G → C 

T → A 

o Forms covalent bonds between nucleotides in the RNA strand 
. 

3. Termination 

 RNA polymerase reaches the terminator region at the end of the gene 

 Completed mRNA is released  

 RNA polymerase detaches from DNA  

 DNA winds back shut 

 

 Completed mRNA leaves nucleus and goes to cytoplasm for translation 

 

 

 

  



TRANSLATION 

 In the cytoplasm or on the RER 

 Reads mRNA to make protein/polypeptide 

 By ribosomes  

 In prokaryotes, translations happens right after transcription  

 In eukaryotes, mRNA is edited (introns removed) before transcription  

 

 

 Genetic Code = The rules cells follow to translate mRNA base sequences into proteins 

 Codon = Combination of 3 mRNA bases coding for an amino acid 

 There are 64 codons in the genetic code 

 The genetic code is: 

 Universal = All life uses the same genetic code  

o The codons are the same for all living things 

o This enables gene transfer, as all ribosomes will ‘read’ mRNA the same way 

 Degenerate = More than one codon codes for the same amino acid 

o This is because 64 codons code for 20 amino acids 

 

 

                         
 

  



 tRNA = Transfer RNA brings amino acids to the codons on Mrna 

 64 different tRNA molecules (one for each codon)  

 Each tRNA holds one amino acid, and has an anticodon complementary to one codon  

 

 
 

 

 Ribosomes read mRNA and use tRNA to make proteins  

 Bound ribosomes on the RER make proteins for export  

 Free ribosomes in the cytoplasm make proteins for use inside the cells 

 

 More than one ribosome can read the same mRNA at the same time = Polysome/Polyribosome 

 This helps make protein faster  

 

 This is a linear polysome, with a central mRNA stand and multiple ribosomes. You can see 

longer polypeptide chains at ribosomes further down the mRNA. 

                      
 

 Polysomes often appear in spiral shapes in cell micrographs 

  



Translation has three main stages: 
 

1. Initiation  

 Ribosome binds to mRNA at the start codon 

o Start codon = AUG 

 tRNA with a complementary anticodon to the start codon binds to mRNA 

o Brings an amino acid to ribosome 

 

2. Elongation  

 A new tRNA binds to the second codon in the Mrna 

o It has an anticodon complementary with the second codon 

 Amino acid on the first tRNA forms a peptide bond with amino acid on the new tRNA 

 The first tRNA is now empty (does not have an amino acid) and is released 

 Ribosome moves down mRNA by one codon/three bases 

 Process continues until stop codon is reached  

 

3. Termination 

 Ribosome reaches stop codon  

o No new tRNA binds  

 Ribosome releases mRNA 

 Finished polypeptide is released and coils up 

o Protein curls into secondary and tertiary structures 

 

 

 

 


