
Po[ymerase chain reaction (PCR) (in vitro DNA amplification)
Described as being to genes what GutenberQ%p@ing press was to the written word, PCR can amplify a
desired DNA sequence of any origin (virus, baoteria; plant, or human) hundreds of millions of times in a
matter of hoursl-a task that would have required”severa[ days with recombinant teohnotogy.PCR is espe-
cially valuable because Ihe”leaction is highly spetiio,easily automated, and capable of ‘amplifying minute
amounts of sample. For these reasons,:PCR has-aiso ~ad a major impaot on cliriicaf mediCine; gerietic
disease diagnostics, forensjc.science:arid evoluti6i’k@’biology. ~”

PCR is a process based on.a specialized poiymerase.epzyme, which&n synthesize a o&pIementary
strand to .agiyen DNA strand “in a m@turecontaining the 4“DNA bases and 2 DNkfragments (primers, each
about 20 bases” long) flanking. the target-sequence. The mixture is heated to-separate ihb.strands of double-
stranded DNA containing the target sequenoe and then oooied to allow {1) the primers to fhxf and bind to
iheir complementary.sequences on the separated strands and (2) the polymerase to Mtend”the primers into
new complementary strands. Repeated heating and oooling cycles muftiply the taget DNA exponentially,
since eac$-new double stqMf separates tobecorne two templates for further synthesis. In about 1 hour, 20 ““”
~PCR.oycles:kan ampiiiy.the tar@ei’by.a miflionfofd,
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