PCR—POLYMERASE CHAIN REACTION

Involves the amplification or the copying of specific DNA sequences in vitro (in the test tube)

1) Uses DNA primers that anneal or hybridize to regions of DNA flanking or on either side of DNA or gene of interest.

2) Taq polymerase, a thermal stable DNA polymerase from thermophilic bacteria, that elongates the primers by using both strands of the target gene as its templates

3) dNTPs, deoxynucleotides that are the substrates for Taq polymerase or any DNA polymerase.  Recall that they make up DNA.

4) done in a test tube and in a PCR machine that cycles between temperatures

a) 94-95ºC for separation of DNA strands

b) 60º C to allow primers to anneal to the separated DNA strands

c) 72ºC for polymerization, extension of primers, so synthesis is in 5’( 3’ direction, optimum temperature for Taq polymerase, much higher than body temperature

d) Do many rounds of cycling through these temperatures( many rounds of replication

It much faster than cloning, an in vivo means of copying DNA


Recall the steps?

1) Cut plasmid DNA and foreign DNA (human insulin gene) with restriction enzymes

2) Ligate the DNA from 2 sources together

3) Introduce the recombinant plasmid DNA into a host cell, such as Escherichia coli by transformation (will do this next lab period)

4) Replication of DNA and your recombinant DNA molecules occurs in the host cell at physiological temperature with all of the enzymes and molecules necessary for replication:

· dNTPs, deoxynucleotides (composed of what 3 elements?)

· primase—makes RNA primers

· helicases and topioisomerases—unwinds DNA and separates DNA strands

· DNA polymerase—extends primers and adds nucleotides to the 3’ ends of the primers, polymerization

· DNA ligase—needed to anneal DNA fragments after lagging strand synthesis

5) Identify colonies of bacteria that have the recombinant DNA plasmid, usually screening for antibiotic resistance and for colonies that are Lac Z-.  What type of plates (what ingredients would be added) would be needed to choose such colonies?













