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duplication. Because the nucleotudeA"
will successfully pair only with T, and G
only with C, each strand of DNA can ﬁ
serve as a template to specify the
sequence of nucleotides in its i
complementary strand by DNA base- g
pairing. In this way, a double-helical D! ’
molecule can be copied precisely. ‘
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FIGURE 14.14

How nucleotides are added in DNA replication. DNA polymerase III, along with other enzymes, catalyzes the addition of nucleotides
to the growing complementary strand of DNA. When a nucleotide is added, two of its phosphates are lost as pyrophosphate.
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FIGURE 14.13

Origins of replication. At a site called the replication origin, the
DNA duplex opens to create two separate strands, each of which

can be used as a template for a new strand. Eukaryotic DNA has

multiple origins of replication.
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Figure 13-2 PCRisa simple, powerful tech-
nique for multiplying specific sequences of DNA.
A. When DNA is heated, the two strands uncoil, =~

Ly P
They are then cooled and replicated. The cycle of ‘;{"
heating, cooling, replicating, and then heating again 'd
is repeated until millions or billions of copies of the - j

sequence are obtained. B. Short segments of single-
stranded DNA called oligonuclectides act as primers
and allow researchers to replicate a particular se-
quence, not just any DNA. The 20 or so bases of the
oligonucleotide pair with the correct segment of the
DNA and initiate replication.
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RESEARCH METHOD

A DNA molecule
with a target
sequence to be
copied is heated
to denature it.

When the mixture
cools, primers bond
to the single-
stranded DNA.

Primers, dNTP's, and
DNA polymerase are
added to synthesize
two new strands of DNA.

£l The process is repeated,
doubling the amount of

By repeating the process,
many copies of the original
DNA can be produced

inashort time.
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11.21 The Polymerase Chain Reaction
The steps in this cyclic process are repeated many times to produce multiple copies
of a DNA sequence.
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