5

3

Key Idea: Transcription is the first step of gene expression.
It involves the enzyme RNA polymerase rewriting the
information into a primary RNA transcript. In eukaryotes,
transcription takes place in the nucleus.

Transcription is the first stage of gene expression. It takes
place in the nucleus and is carried out by the enzyme
RNA polymerase, which rewrites the DNA into a primary
RNA transcript using a single template strand of DNA. The

Transcription in Eukaryotes

protein-coding portion of a gene is bounded by an upstream
start (promoter) region and a downstream terminator region.
These regions control transcription by telling RNA polymerase
where to start and stop transcription. In eukaryotes, non
protein-coding sections called introns must first be removed
and the remaining exons spliced together to form the mature
mRNA before the gene can be translated into a protein. This
editing process also occurs in the nucleus.

Transcription is carried out by RNA polymerase (RNAP)

Coding (sense)
strand of DNA

RNA polymerase (RNAP)

adds nucleotides to the 3' end
so the strand is synthesised
in a 5' to 3' direction.

Direction of

RNA polymerase binds at the
upstream promoter region

The primary RNA transcript is
edited to form the mature mRNA
and then passes to the cytoplasm
where the nucleotide sequence is
translated into a polypeptide. 5

1. (a) Name the enzyme responsible for transcribing the DNA:

(b) What strand of DNA does this enzyme use?

transcription

Newly synthesised RNA
strand is complementary
to the template strand

Translation will
begin at the start
codon AUG

mRNA nucleotides. Free
nucleotides are used to
construct the RNA strand

Template (antisense)
strand of DNA stores
the information that is
transcribed into mRNA

RNA polymerase
dissociates at the
terminator region

Several RNA polymerases may
transcribe the same gene at
any one time, allowing a high
rate of mRNA synthesis.

(c) The code on this strand is the [ same as / complementary to ] the RNA being formed (circle correct answer).

(d) Which nucleotide base replaces thymine in mRNA?

(e) On the diagram, use a coloured pen to mark the beginning and end of the protein-coding region being transcribed.

2. (a) In which direction is the RNA strand synthesised?

(b) Explain why this is the case:

3. (a) Why is AUG called the start codon?

(b) What would the three letter code be on the DNA coding strand?
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