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DNA and Protein Synthesis 

DNA Structure  
• DNA is a polymer of nucleotides 
• Nucleotides consist of a sugar, a phosphate group and a nitrogenous 

base 
o Pyrimidine’s (single carbon-nitrogen ring) – Cytosine and 

Thymine 
o Purines (double carbon-nitrogen ring) – Adenine and Thymine  

• Nucleotides join to form a linear sequence with a sugar-phosphate 
backbone  

• Adenine bonds to Thymine with two bonds 
• Cytosine bonds to Guanine with three bonds  

Chromatin and Chromosomes 
• DNA double helix is complexed with proteins to form chromatin 

o In most cells, chromatin occurs as 46 long filaments known as 
chromosomes 

DNA Replication 
• DNA must replicate before cell division occurs 
1. The double helix unwinds from the histones 
2. DNA helicase unzips the double helix to form a replication fork at the 

origin of replication sites 
3. DNA polymerase moves along the strand and arranges the exposed 

bases with complementary free floating nucleotides 
4. DNA ligase joins the Okazaki fragments together (Replication occurs in 

small segments) 
5. New histones are also synthesised and the replicated DNA now wraps 

around them 
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Protein Synthesis 
Transcription 

1. Two strands of DNA separate by DNA helicase 
2. A primary transcript is formed with the aid of RNA polymerase which is 

complementary to the bases on the template strand of DNA 
3. The transcript is spliced 

a. Introns are removed while exons remain 
4. A poly-A tail is added (150 adenine bases) to a spliced mRNA strand 
5. The mRNA now leaves the nucleus via the nuclear pores 

Translation 
6. mRNA attaches to a ribosome in the cytoplasm 
7. The ribosome moves along the mRNA until a start codon is reached 
8. For each codon on mRNA, a complementary tRNA molecule will bring 

a corresponding amino acid to the ribosome until a stop codon is 
reached 

9. Peptide bonds form between the amino acids 
10. The polypeptide chain moves to the Golgi apparatus for packaging 


