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Protein synthesis occurs in two steps:

Transcription

Translation
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Translation
Translation involves 3 different types of RNA:

mRNA

tRNA

rRNA

Copy of instructions for constructing a specific 
protein

Delivers individual amino acids to  ribosome 
for construction of protein

Ribosomes consist of 2 subunits - each is a 
combination of rRNA and protein

(messenger)

(transfer)

(ribosomal)



Translation
Structure of tRNA:

Single stranded and double 
stranded sections

single stranded

double stranded

Unique anticodon (in this 
case AUA)

Carries a specific amino acid 
on 3‘end (in this case tyrosine) anticodon

5´

3´
Tyr

Anticodon - 3 nucleotide 
segment that corresponds to 
codon on mRNA



Translation

anticodon

5´
3´

Tyr

Fewer than 61 tRNA’s required to 
deliver 20 amino acids (as little as 32)

Wobble Hypothesis
Pairing of the anticodon with 
first two nucleotides of the 
codon is always precise, but 
there is flexibility in pairing 
with the third nucleotide of 
the codon

61/64 codons specify an amino acid 
3 are stop codons (UAG, UGA, UAA)



Translation
Translation occurs in 3 steps:

Step 1: Initiation
Step 2: Elongation
Step 3: Termination



Step 1: Initiation

tRNA with anticodon that corresponds to AUG (start codon) 
brings Met and forms a complex with small ribosomal subunit 
at P site

Complex binds to 5’end of mRNA and scans along until it 
reaches AUG start codon

Large ribosomal subunit binds to complete ribosome

Translation



Step 2: Elongation

Ribosome moves along mRNA reading codons (3 bases)

Next tRNA delivers amino acid to A site 

Met cleaved from tRNA 

Peptide bond formed between Met and aa on tRNA in A site 

tRNA with polypeptide chain moves to P site

Empty tRNA moves to E site and is released

Translation



Step 3: Termination 

Occurs when A site of ribosome reaches a stop codon (UAA, 
UAG, UGA)

Protein release factor binds instead of a new tRNA

Ribosomal subunits separate from mRNA

tRNA, release factor, and polypeptide chain released 

Translation



Write the amino acid sequence that corresponds to the DNA 
template strand 3’ - GTTGATTTTCGC - 5’

Let’s Translate

3’ - GTTGATTTTCGC - 5’
DNA

mRNA

5’ - CAACUAAAAGCG - 3’

Amino Acid

Gln - Leu - Lys - Ala



Write the amino acid sequence that corresponds to the DNA 
template strand 5’ - GTTGATTTTCGC - 3’

Let’s Translate

5’ - GTTGATTTTCGC - 3’
DNA

mRNA
5’ - GUUGAUUUUCGC - 3’

Amino Acid

Val - Asp - Phe - Arg

3’ - CAACTAAAAGCG - 5’


