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Objective
Reason about fork mechanics, the fidelity ladder, origin counts and repair-pathway own-
ership.

1 Key knowledge and worked examples

The fidelity ladder
Polymerase 10−5 → proofreading ×100 → mismatch repair ×100 → 10−9/bp ✓. Per
division: 6.4× 109 × 10−9 ≈ 6 surviving mutations.

Worked example: why 30 000 origins
One fork pair at 50 bp/s: 6.4×109/100 = 6.4×107 s ≈ 2 years. With 3×104 origins:
~2100 s ≈ 35 min of synthesis, inside an 8 h S phase ✓.

2 Practice
2.1 Why is one strand made in Okazaki fragments? [3]

2.2 E. coli (4.6 Mb) at 1000 nt/s from ONE bidirectional origin: approximate the copy
time. [3]

2.3 What lesion class does nucleotide excision repair own? [3]
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3 Exam-style questions
3.1 A cell loses mismatch repair.

Compute the new mutations per division. Explain why this predisposes to early colon
cancer (constant epithelial division). State which fidelity ladder layer is missing and
which remain. [7]

3.2 Compare bacterial and human replication strategy.

Compute E. coli’s copy time (4.6 Mb, 1000 nt/s, bidirectional). Compute the human
single-origin time and the 30 000-origin time. Explain why eukaryotes need many origins
AND why S phase still takes 8 h. [8]
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