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OCR A2 Biology

11 Genomes and gene technologies

1
(a)
(i)
DNA polymerase or Taq polymerase.



(ii)
Restriction endonuclease.



(iii)
Ligase.



(iv)
Plasmids.

(b)
(i)
Plasmids or bacteriophages.


(ii)
Agrobacterium tumefaciens or Ti plasmid.


(iii)
Liposomes.


(iv)
BACs.

(c)
C, A, B, E, D.
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(a)
(i)
Restriction endonuclease.



(ii)
A suspension of the fragments is placed into a well on the gel plate. A potential gradient is applied along the gel plate. The DNA fragments move towards the positive electrode. The smaller normal alleles travel faster and move further than the larger sickle-cell alleles.


(b)
(i)
A length of DNA with a specific nucleotide sequence and a stain so that it can be detected.



(ii)
The gene probe has a specific nucleotide sequence that is complementary to a specific sequence on the gene for muscular dystrophy. The probe can be immobilised on a surface or reagent stick. DNA from members of the family can be extracted from white blood cells. The DNA is put in solution and the solution tested with the immobilised gene probes. If the gene for muscular dystrophy is present, the genes stick to the immobilised gene probe and can be detected by the stain attached.

3
(a)
95°C — the double helix is split by breaking the hydrogen bonds holding the two strands together.


55°C — allows the primers to bind to the single-stranded DNA.


72°C — the optimum temperature for the activity of the Taq polymerase, which creates the new DNA molecules.

(b)
After splitting, the DNA is single-stranded. DNA polymerase cannot bind to single-stranded DNA. Therefore, the primers are short sequences of complementary DNA that bind to produce double-stranded DNA to act as a binding site for the DNA polymerase.
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