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3 Main Structures of DNA 
 

1. Nucleotides 
Nucleotides consist of 3 parts; 

1) Phosphate 
2) Sugar (Deoxyribose) 
3) Nitrogen Base  

 
2. Base Pairs 

4 Base Pairs of  
1) Adenine 
2) Thymine 
3) Cytosine 
4) Guanine 

 
Apples in Trees 
Cars in the Garage 

 
 

3. Double Helix 
Outer parts of the double helix  
are made up of the phosphate  
and deoxyribose 

 
Inner parts (or rungs of the ladder)  
made up of the base pairs  
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DNA Replication 
 

• Enzymes unwind the double helix and ‘unzip’ the two strands of DNA. 
(DNA Helicase) 

• The exposed bases pair with their complementary base pairs from a pool 
of free nucleotides. 

• Two identical strands of DNA are produced from the original strand. 
• Each now twists to form a helix. 
• One side of each new DNA molecule comes from the original and one is 

new.  
• The genes on each chromosome are the same. 
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2024 (Deferred) Q4 
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DNA Replication vs Protein Synthesis 
 

• Protein synthesis has to use mRNA to transcribe the DNA and move it 
out of the nucleus 

• Once it has moved it out of the nucleus to a ribosome, the mRNA can then 
be translated into a protein 

 
 

RNA vs DNA 
 
RNA is similar to DNA, but it differs in the following ways; 

• RNA has the base uracil (U) instead of thymine. 
• RNA contains the sugar ribose instead of deoxyribose.  
• RNA is a single strand.  
• RNA is found in the nucleus, cytoplasm and ribosomes. 
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Protein Synthesis (Short Q’s) -  
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Protein Synthesis (Part 1) - Transcription 
 

• https://www.youtube.com/watch?v=oefAI2x2CQM&t=8s 
 

• The process is initiated as DNA is ‘unzipped’ by the RNA Polymerase and 
one side of the DNA is used as a template to make a complementary copy 
of mRNA.  

• The mRNA has uracil instead of thymine.  
• The order of bases in the mRNA is determined by the order  

of bases in the DNA molecule.  
• The DNA code is transcribed onto the complimentary mRna strand. The 

process of producing mRNA is called transcription. 
• The mRNA leave the nucleus, via the nuclear pores, and goes  

to a ribosome. 
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Protein Synthesis (Part 2) - Translation 
 

• Ribosomes are made up of ribosomal RNA (rRNA). 
• mRNA, from the nucleus, binds loosely to the rRNA. 
• Transfer RNA (tRNA) in the cytoplasm has an 

amino acid at one end and three specific bases at 
the other. These bases are known as an anti-codon. 

• Each tRNA anti-codon links up with  
its corresponding mRNA codon in the ribosome,  
bringing a specific amino acid with it. 

• Two tRNA molecules bind to the mRNA at a time. 
This attaches the amino acids together in the 
correct sequence, forming a protein. 
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Protein Synthesis Overview 
 

 
 

From DNA to Protein 
• https://www.youtube.com/watch?v=gG7uCskUOrA 
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Long Question – 2022 Section C 

 
Long Question – 2019 Section C 
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