Molecular Biology Techniques
Gel Electrophoresis: separates DNA (or protein) fragments on the basis of size.  Relies on molecules having a net electrical charge.  For DNA, charge is negative, so DNA sample loaded near – pole of gel and current applied causes fragment to migrate to + pole.  Smaller fragments move faster.  Include a “standard” or “ladder” sample of DNA fragments of known sizes to allow calibration.

Genetic engineering: creating recombinant DNA to add genes to an organism’s genome; relies on restriction enzymes to recognize and cleave specific nucleotide sequences, often leaving overhanging, unpaired nucleotides (sticky ends) that are happy to pair with other complimentary sticky ends.  This allows segments of DNA to be spliced together.  Often used with plasmids, and introduction into bacteria via transformation.
Cloning: often an offshoot of recombinant plasmids, in which bacteria produce many copies of the gene of interest by replicating plasmids.  Select the plasmids that contain the DNA of interest by also using a selectable marker on the plasmid, commonly gene for ampicillin resistance.  We used this to select the plasmids that had been transformed with the green fluorescent protein, so that they preferentially survived and grew on plates containing both nutrients and ampicillin.

Cloning also refers to production of eukaryotic organisms that are genetic copies.  Requires introduction of a donor cell nucleus into a recipient cell and induction of cleavage.  Works best when cloning into egg cells or stem cells from which the nucleus has been removed.

PCR (polymerase chain reaction): used to create large numbers of copies of a fragment of DNA.  Double stranded DNA is heated to separate the strands, cooling allows primers specific to the sequence to be copied to bind to the DNA, DNA polymerase joins nucleotides to the strands to complete the double strands.  Sequence is repeated many times to amplify the amount of DNA.  Used in forensics when only a tiny amount of DNA is available, or to detect specific sequences of interest in diagnosis.  May be used to identify the species of origin for a fragment.
RFLP (restriction fragment length polymorphism) analysis: used in DNA fingerprinting; restriction enzymes cut common sequences of DNA where polymorphisms (nucleotide variability) are known to exist within a population.  This is typically in noncoding regions.  Resulting fragments are separated by gel electrophoresis and patterns of different length fragment are used to identify individuals with high reliability.  Popular in forensics.
