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Molecular genetic techniques are varied and increasingly useful for addressing evolutionary (Lodish et al., 2008) and medical (Harkins et al., 2008; Kakinuma et al., 2007) questions.  To answer many of these questions, DNA must be broken into manageable pieces and cloned.  This is commonly accomplished in the laboratory by building plasmids containing DNA fragments (or individual genes) which are then inserted into bacteria, commonly Escherichia coli (Harkins et al., 2008; Kakinuma et al., 2007; Lodish et al., 2008).  These transformed bacteria replicate any inserted DNA fragment as they complete their own cell cycle.  In this way, libraries of E. coli colonies transformed with exogenous DNA representing entire genomes can be compiled for future analyses (Kakinuma et al., 2007; Lodish et al., 2008).
Generally, recombinant DNA plasmids are created using restriction enzymes and DNA ligases to insert exogenous DNA into a plasmid vector (Lodish et al., 2008).  Restriction enzymes cut DNA at specific, short palindromic sequences in the DNA.  Because of its specificity, DNA from the same source will always be broken into the same fragments by the same restriction enzyme (Lodish et al., 2008).  These fragments can then be separated using gel electrophoresis because of variation in their lengths.  Restriction enzymes commonly leave “sticky ends” where they cut the DNA corresponding to the palindromic sequence they recognize.  These sticky ends will hybridize to any DNA that has been cut by the same restriction enzyme (Harkins et al., 2008; Kakinuma et al., 2007; Lodish et al., 2008).  Each fragment of DNA is then incorporated into specially engineered plasmids that only contain genes vital for replication.  These genes are 1) a replication origin, 2) a marker (commonly a drug resistant gene), and 3) a restriction site that often contains a polylinker (Lodish et al., 2008).  Polylinkers are DNA sequences which are cut open by specific restriction enzymes leaving “sticky ends” for hybridization (Lodish et al., 2008).  Polylinkers allow easy insertion of DNA fragments cut by a specific restriction enzyme: the sticky ends of the exogenous DNA fragment and the polylinker hybridize and DNA ligases covalently bond the exogenous DNA and the plasmid vector.  When E coli are exposed to the plasmid vectors, only a fraction of the cells will take up the plasmids and hence, be transformed (Lodish et al., 2008).  Usually an agar plate with some drug is then inoculated with the E. coli and only those E. coli that are transformed, and therefore contain both the exogenous DNA fragment and a drug resistance marker gene, are able to grow (Kakinuma et al., 2007; Lodish et al., 2008).  When needed, the exogenous DNA can be removed from the plasmid using the same restriction enzyme used initially and separated using gel electrophoresis.  This DNA can then be sequenced, inserted into new vectors (Harkins et al., 2008), amplified using PCR, etc.
One limitation to this method is that plasmids generally are unable to hold large DNA sequences.  Because eukaryote genes contain introns, plasmids commonly are unable to carry complete genes.  To address this problem, researchers have developed BAC’s (bacteria artificial chromosomes) which are able to contain large DNA sequences and cDNA techniques which remove introns from genes prior to cloning (Lodish et al., 2008).
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