
Chapter 13:  Translation and Proteins 

page 261 – 280 

 

Chapter Concepts: 

 The ribonucleotide sequence of mRNA reflects genetic information stored in DNA that makes up genes 

and corresponds to the amino acid sequences in proteins encoded by those genes. 

 The process of translation decodes the information in mRNA, leading to the synthesis of polypeptide 

chains. 

 Translation involved the interactions of mRNA, tRNA, ribosomes, and a variety of translation factors 

essential to the initiation, elongation, and termination of the polypeptide chain. 

 Proteins, the final product of most genes, achieve a three-dimensional conformation that is based on the 

primary amino acid sequences of the polypeptide chains making up each protein. 

 The function of any protein is closely tied to its three-dimensional structure, which can be disrupted my 

mutation. 

Read Intro – 13.1 

p. 262 - 265 

Ribosomal Structure 

 What is a ribosome?  Where are ribosomes located in EUKARYOTIC cells? 

Organelle responsible for protein synthesis. 

Location is in the cytoplasm as free or fixed on surface of rough endoplasmic reticulum 

 How many ribosomes are found in PROKARYOTIC cells?  EUKARYOTIC cells? 

About 10,000 ribosomes in Prokaryotic organisms MUCH more in Eukaryotic cells. 

 

 What is the structural components of the EUKARYOTIC ribosome?  Be specific. 

Large subunit (60s)      Small subunit 

28s rRNA    +  5s rRNA           +     6s rRNA  18s rRNA 

4700 nucleotides   120 nucleotides       160 nucleotides  1874 nucleotides 

and 49 proteins      and 33 proteins 

tRNA Structure 

 What is the function of transfer RNA? 

To match the codon of mRNA and transfer an AMINO ACID to the growing polypeptide chain. 

 

 

 How many nucleotides compose a tRNA molecule? 

75 – 90 nucleotides long 

 

 

 Sketch and label (anticodon, 5’ end, 3’ end, amino acid binding site) the Holley model of tRNA on p. 

264. 

 

 

 

 

 

 



13.2:  Translation – 3 Main Steps 

Although translation can be broken down into 3 phases, it is a dynamic, continuous process.  Please pay close 

attention to the diagrams of EACH phase as you go through the phases of translation. 

1.  Initiation 

Ribosomes serve as a nonspecific workbench for protein synthesis.  Most ribosomes not actively involved in 

translation are divided into their individual subunits. 

 Describe the preparation of the small ribosomal subunit. (Step 1 and 2 in diagram) 

mRNA binds to small subunit of rRNA with initiation factors and initiator tRNA with 

START/methionine with mRNA in the P site 

 

 What is the significance of the AUG codon?  What does it bind to on the tRNA? 

START/initiate the production of polypeptide chain.  It binds to UAC as the anticodon 

 

 Describe the binding of the small and large ribosomal subunits. (Step 3 in diagram) 

Initiating factors are released, the large subunit binds to the small subunit. 

2.  Elongation 

The lengthening of the growing polypeptide chain by one amino acid is call elongation.  The binding sites created 

by the initiation process are called the P (peptidyl) site and the A (aminoacyl) site.  The mRNA moves through the 

assembled ribosome beginning at the P site allowing the amino acids to be bound together by peptide bonds. 

 What is the significance of the E site?  E = EXIT  It is the location in the ribosomes that uncharged 

tRNA exits the complex. 

 What enzyme catalyzes the formation of the peptide bond between amino acids?  Peptidyl transferase 

 Step 1:  A second charged tRNA enters the A site while the initiator sequence (UAC) is still in the P site. 

 

 Step 2:  A peptide bond forms between the first amino acid (in the P site) and the 2nd amino acid (in the A 

site).  The uncharged tRNA in the P site moves to the E site as the mRNA is shifted 3 bases to the left and 

the dipeptide moves into the P site.  (Note the color sequence of the growing amino acid chain. 

 

 Describe Step 3: 

First elongation step is complete, the 3rd charged tRNA moves into the A site 

 

 Describe Steps 4 and 5: 

2nd elongation step begins as a tripeptide is formed.  Uncharged tRNA moves into the E site. 

3.  Termination 

The final phase of translation is signaled by the appearance of one or more of three STOP codons appearing in 

the A site.  The codons do not specify an amino acid and they DO NOT call for a charged tRNA.  Often, these 

codons appear as consecutive stop sequences at the end of mRNA. 

 What do these codons signal to occur in the ribosome? 

Signals the reaction of releasing factors to separate the tRNA from the ribosome. 

If a mutation places a STOP codon too early, the polypeptide chain will terminate early and the 

protein will be incomplete. 

What is the significance of the polyribosome structure that can occur in some cells?  Is this more likely to occur in 

a prokaryotic or eukaryotic cell?  Explain 

AKA polysomes:  Efficient use of components for protein synthesis – behaves much like an 

assembly line of multiple ribosomes attached together to allow for continuous chain of protein 

synthesis. 


