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A1.2 Nucleic Acids
IB / A Level exam preparation notes

Guiding questions

1. How can genetic information be stored in a molecule?

2. Why is the structure of DNA suited for copying itself accurately?

Core idea: DNA stores information in the sequence of bases. Complementary base pairing and a stable
sugar-phosphate backbone make that information durable and accurately copied.

You should be able to explain: High-value exam language:

• nucleotide structure
• sugar-phosphate backbone
• DNA vs RNA
• complementary base pairing
• DNA as universal genetic material
• storage of information in base sequences

polymer, monomer, nucleotide, covalent bond, hydrogen
bond, antiparallel, double helix, complementary,
template strand, codon/triplet, universal genetic code,
mutation

A1.2.1 to A1.2.4 - Core structures and chemical building blocks

• DNA is the universal genetic material in all living organisms. Its universality supports the idea of common
ancestry.

• Genes are sections of DNA that contain instructions for making proteins. Protein sequences determine many cell
functions and traits.

• Viruses contain either DNA or RNA, but depend on host cells for reproduction and usually are not classified as
living.

• Nucleic acids are polymers; their monomers are nucleotides.

• Each nucleotide contains a phosphate group, a pentose sugar, and a nitrogenous base.

• DNA uses deoxyribose; RNA uses ribose. DNA bases are A, T, C and G. RNA bases are A, U, C and G.

• Nucleotides join by condensation reactions to form a repeating sugar-phosphate backbone held together by
strong covalent bonds.

• The sequence of bases, not the backbone, stores the genetic information.

Nucleotide = phosphate + sugar + base
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A1.2.2-4 in one view

There are five nitrogenous bases across nucleic
acids: adenine, cytosine, guanine, thymine and uracil.

DNA and RNA together therefore contain eight distinct
nucleotide types, because nucleotides differ by both
base and sugar.

In diagrams: circle = phosphate, pentagon = pentose
sugar, rectangle = base.



IB / A Level Biology - A1.2 Nucleic Acids Page 2

A1.2.5 to A1.2.7 - RNA, DNA and their differences

RNA is usually single-stranded and helps transfer or use genetic information. DNA is usually double-stranded and
stores information long term.

RNA: usually single-stranded and built 5' -> 3'
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DNA: double-stranded, antiparallel, complementary
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A pairs with T; C pairs with G

Feature DNA RNA

Number of strands Usually double-stranded Usually single-stranded

Sugar Deoxyribose Ribose

Bases A, T, C, G A, U, C, G

Main role
Long-term storage of genetic
information

Expression and use of genetic
information

Relative stability More stable Less stable

RNA examples you should know

mRNA carries a copy of the genetic instructions from DNA.

tRNA delivers specific amino acids during protein synthesis.

rRNA forms part of the structure and function of ribosomes.

ATP is not a nucleic acid polymer, but it contains adenine + ribose + phosphate and acts as an energy carrier.



IB / A Level Biology - A1.2 Nucleic Acids Page 3

A1.2.8 - Why complementary base pairing matters

Complementary base pairing is the reason DNA can be both stable and accurately copied.

Rule Why it matters

A pairs with T in DNA
Maintains correct spacing and allows accurate copying of adenine-containing
regions.

C pairs with G in DNA Ensures cytosine- and guanine-containing regions are copied correctly.

A pairs with U in RNA
Allows a complementary RNA strand to be made from a DNA template during
transcription.

Replication uses each original strand as a template

DNA
1 old + 1 new

1 old + 1 new

semi-conservative replication

Replication and transcription

During DNA replication, the hydrogen bonds
between bases break and the two strands
separate.

Each original strand acts as a template. Free
nucleotides pair with exposed bases
according to the complementary rules.

This gives two identical DNA molecules,
each with one original strand and one
newly made strand - semi-conservative
replication.

During transcription, RNA nucleotides pair
with a DNA template strand. In RNA, uracil
replaces thymine.

Exam wording to use

The sugar-phosphate backbone is held together by strong covalent bonds, which makes the molecule stable.

The two DNA strands are held together by many hydrogen bonds between complementary bases, which makes
strand separation possible when required.

The strands are antiparallel: one runs 5' -> 3' and the other 3' -> 5'.
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A1.2.9 to A1.2.10 - Storage of information and the universal code

DNA stores information in the sequence of nitrogenous bases. The code is read in triplets/codons, and with four
bases there are 64 possible codons (4 x 4 x 4).

Storage of information Universal code and diversity

• Changing base order changes the message.
• DNA molecules can be extremely long, so they store vast
amounts of information.
• Most codons specify amino acids; some act as start/stop
signals.

• The same codon usually specifies the same amino acid in
all organisms.
• This supports common ancestry.
• Organisms differ because their DNA sequences differ, even
though the code is shared.

Question High-scoring answer point

Why is DNA suited to information
storage?

Stable covalent backbone protects a very long base sequence; information is
stored in base order.

Why is DNA suited to accurate copying?
Complementary base pairing means each strand can act as a template for an
exact new strand.

Why does the universal code support
evolution?

Shared coding rules across organisms suggest inheritance from a common
ancestor.

Quick revision checklist

■ Draw and label a nucleotide ■ Explain the sugar-phosphate backbone

■ State all DNA and RNA bases ■ Compare DNA and RNA clearly

■ Explain complementary base pairing ■ Explain why DNA stores vast information

■ Link the universal code to common ancestry ■ Use 5' and 3' correctly in diagrams

Common mistakes to avoid

• Saying the backbone stores the code - it is the base sequence that stores information.
• Mixing up thymine and uracil.
• Forgetting that DNA strands are antiparallel.
• Confusing hydrogen bonds between bases with covalent bonds in the backbone.


