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BIOLOGY — UNIT 4 · DNA REPLICATION & PROTEIN

SYNTHESIS

4.4 Variation and evolution — DNA replication (Meselson–Stahl) and protein

synthesis (transcription, translation)

Semi-conservative DNA replication as demonstrated by Meselson and Stahl using 15N / 14N, transcription of mRNA
from a DNA template, translation at the ribosome with tRNA / codon–anticodon pairing, and how point mutations in

coding regions alter the polypeptide product (with applied examples including RNA-virus transcription).

LEGACY 2008 SPECIFICATION

Estimated time for entire question pack: ~1 h 36 min

Derived from the legacy BY5 papers’ pace of ~1.6 min/mark, padded for long-prose answers (60 marks over 5 questions).

You are advised to not attempt to complete all of this in one sitting.

ABOUT THIS QUESTION PACK

This is a comprehensive practice question pack, not
a single mock paper. It contains every question from

the legacy WJEC BY5 papers (2008 modular spec, 2011–

2017) that maps onto new-spec A2 Unit 4 Topic 6 (4.4).

Questions are ordered by source paper date.

INSTRUCTIONS

Use black ink or black ball-point pen. Show all working

— quality of written communication will affect marks.

A calculator is allowed. Diagrams included in answers

must be fully annotated.

All question content is © WJEC CBAC Ltd. and reproduced

for revision purposes.

For Examiner’s use only
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DNA Replication & Protein Synthesis — what the new spec

asks
WJEC GCE A Level Biology (from 2015) · Unit 4: Variation, Inheritance & Options · Topic 4.4.

Meselson–Stahl

E. coli grown in 15N then transferred to 14N.

After 1 generation: single intermediate-density band.

After 2 generations: equal light and intermediate

bands ⇒ semi-conservative.

DNA replication

Helicase unwinds; single-strand binding proteins

stabilise.

DNA polymerase III extends 5’→3’ using free dNTPs.

Leading strand continuous; lagging strand in Okazaki
fragments + ligase.

Transcription

RNA polymerase binds the promoter, separates

strands.

Reads template 3’→5’; synthesises mRNA 5’→3’.

Introns spliced; cap and polyA tail added in
eukaryotes.

Translation

mRNA threads through ribosome small subunit.

tRNA anticodon pairs with mRNA codon; amino acid

added to chain.

Stop codon → release factor; polypeptide released and
folded.

Genetic code

Triplet code (64 codons), degenerate (multiple codons

per AA).

Universal across nearly all organisms.

AUG = start (methionine); UAA, UAG, UGA = stop.

Mutations & protein effect

Missense → one AA changed; folding / activity may be

altered.

Nonsense → premature stop; truncated non-

functional protein.

Frameshift → entirely new downstream AA sequence.

© WJEC CBAC Ltd. (spec text). Compilation for revision use only. Crib sheet »
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DNA Replication & Protein Synthesis in one page
Quick-reference notes — revisit before each question.

Meselson–Stahl

E. coli in 15N then 14N.

Density gradient ultracentrifugation.

1 gen: intermediate band; 2 gen: 1:1

light + intermediate ⇒ semi-
conservative.

Replication mechanics

Helicase unwinds.

DNA polymerase III, 5’→3’.

Leading continuous; lagging in
Okazaki fragments + ligase.

Transcription

RNA polymerase opens DNA at

promoter.

Reads template 3’→5’.

mRNA cap + tail (eukaryotic); introns
spliced out.

Translation

mRNA threads ribosome small
subunit.

tRNA anticodon pairs codon — peptide

bond forms in P/A sites.

Stop codon → release factor →
polypeptide free.

Genetic code

Triplet; 64 codons; degenerate.

Start AUG (Met); stops UAA, UAG, UGA.

Near-universal.

Mutation effects

Silent: same AA.

Missense: different AA.

Nonsense: stop codon → truncated.

Frameshift: downstream reading

frame wrong.

RNA viruses

Some viruses (Ebola) have RNA

genomes.

Use RNA-dependent RNA polymerase.

Mutation rate high ⇒ rapid evolution.

Why semi-conservative

Each daughter DNA = 1 parental + 1 new

strand.

Preserves sequence fidelity.

Crib sheet — revision compilation for Biology Unit 4 Topic 6. Questions begin overleaf.



Question 1 WJEC BY5 June 2011 · Q5 10 marks



Question 1 (cont.) WJEC BY5 June 2011 · Q5 10 marks



Question 2 WJEC BY5 June 2011 · Q6 12 marks



Question 2 (cont.) WJEC BY5 June 2011 · Q6 12 marks



Question 3 WJEC BY5 June 2012 · Q6 11 marks



Question 3 (cont.) WJEC BY5 June 2012 · Q6 11 marks



Question 3 (cont.) WJEC BY5 June 2012 · Q6 11 marks



Question 3 (cont.) WJEC BY5 June 2012 · Q6 11 marks



Question 4 WJEC BY5 June 2014 · Q2 6 marks



Question 4 (cont.) WJEC BY5 June 2014 · Q2 6 marks



Question 5 WJEC BY5 June 2016 · Q4 21 marks



Question 5 (cont.) WJEC BY5 June 2016 · Q4 21 marks



Question 5 (cont.) WJEC BY5 June 2016 · Q4 21 marks



Question 5 (cont.) WJEC BY5 June 2016 · Q4 21 marks



END OF QUESTION PACK

5 questions · 60 marks · ~1 h 36 min

Source: WJEC BY5 (2008 modular spec, 2011–2017)

Curated for WJEC Biology 2015 spec A2 Unit 4 — Topic 6 (4.4)

© WJEC CBAC Ltd. Pack layout © revise.wales for revision purposes only.


