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of starting template. Too many cycles will give smearing and too few will give
low yields.

6. The addition of restriction sites is a useful application of PCR, but most restric-
tion enzymes will not cleave sites close to the end of DNA fragments. Addition of
several GC bases can reduce this problem for enzymes, such as EcoRI, BamHI,
KpnI, PstI, SmaI and XbaI, by clamping the end as dsDNA. Alternatively, the
restriction site could be located internally in the primer, rather than at the 5' end.

7. A range of template concentrations (1 pg–10 ng) can be tested to find the opti-
mum that gives satisfactory yields with the minimum number of cycles of ampli-
fication. Fewer cycles reduce the probability of misincorporation during DNA
elongation, resulting in base changes to the final product (and subsequent clone).

8. The majority of heat-stable DNA polymerase enzymes have no proofreading
activity, which can lead to PCR products containing sequence differences from
the original template. If high fidelity is required during the reaction, it is best to
use one of the more recently developed enzymes, which have a proofreading
activity. In addition, it is advisable to minimize both the number of cycles per-
formed and the length of template amplified. Even if a proofreading enzyme is
used, it is worthwhile checking the fidelity by sequence comparison of the prod-
uct and the original template. If the sequence of the template is unknown and it is
being amplified by PCR to provide such data, it is advisable to sequence products
from more than one reaction to obtain a consensus sequence.
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