Chapter 20: DNA Technology and Genomics
Recombinant DNA: Recombinant DNA has genes that come from two different sources.
Biotechnology: This is the manipulation of organisms or their components to make useful products.
Restriction Enzymes: These enzymes cut up foreign DNA in bacteria and avoid their own DNA, which have been methylated.
Restriction site: This is the location at which the DNA sequence will be cut. After they are cut, they will leave the same set of restriction fragments each time. The single-stranded ends are called sticky ends. These extensions form hydrogen-bonded base pairs.
DNA ligase: This enzyme seals strands of DNA together.

Cloning vector: This is a DNA molecule that will carry foreign DNA into a cell for replication.
Cloning a Eukaryotic Gene in a Bacterial Plasmid: First, the eukaryotic DNA and the plasmid DNA are cut with the same restriction enzyme. Next, the “digested” DNA are mixed together with DNA ligase to join the DNA molecules by covalent bonds. The recombinant plasmids are taken up by bacteria through transformation. The transformed bacteria are placed on a medium and allowed to reproduce. The medium contains some poison that will kill off any cells that have not successfully received the gene.
Nucleic Acid Hybridization: This process 

Nucleic Acid Probe: This refers to the single-stranded nucleic acid (either DNA or RNA) that has either a radioactive isotope or a fluorescent tag. The nucleic acid probe has nucleotides that are complementary to some part of the recombinant DNA. Once the cells denature (separate two strands apart), the probe will attach to the colonies that have the targeted gene.
Expression Vector: This is a cloning vector that contains the required prokaryotic promoter upstream of a restriction site where the eukaryotic gene will be inserted.

Complementary DNA (cDNA): This type of DNA comes from processed mRNA converted back into DNA for cloning (with reverse transcriptase). Prokaryotes cannot remove the introns from the eukaryotic DNA.

Yeast Artificial Chromosomes (YACs): These chromosomes use yeast cells to clone genes.
Electroporation: A brief electrical pulse is applied to the cells in order to create a temporary hole in which DNA can enter.

Genomic Library: This is the complete set of thousands of recombinant plasmid clones with all the segments of the initial genome.
cDNA library: This library is made up of mRNA molecules that are transcribed from a number of different genes to make cDNA.
Polymerase Chain Reaction (PCR): This technique creates many copies of DNA. First, the DNA is cut with restriction enzymes. Next, the DNA is mixed with proteins, nucleotides, and DNA polymerase. The DNA polymerase comes from hot-spring bacteria which enjoy hot temperatures. The heat is used to separate the original DNA to facilitate PCR.
Genomics: This approach sequences entire genomes.
Gel Electrophoresis: This technique separate nucleic acids based on size, charge, and other physical properties. First, the restriction enzymes are used to cut up the DNA. Next, the mixture is placed into a well where the negatively charged DNA (nucleic acids) are moved through the gel by the positive charge. Once the gel is finished and the DNA-binding dye is added, the results can be seen under ultraviolet light.
Southern Blotting: After Gel Electrophoresis, the gel is absorbed into nitrocellulose paper. After hybridizing the results with a radioactive probe, photographic film is laid over the paper and bands can be seen on the film wherever the DNA markers are.
Restriction Fragment Length Polymorphisms (RFLPs): This method of analysis compares known markers to unknown DNA to map genomes.
Human Genome Project: Begun in 1990, the experiment to map human genome was completed in 2002.
Chromosome Walking: The DNA is cut into several segments (with overlaps), which are analyzed separately. Probes are used to find the overlaps.
Bacterial Artificial Chromosome (BAC): These artificial versions of bacterial chromosomes can carry 100,000 to 500,000 base pairs. Each fragment is cut into smaller fragments (1000 base pair) which are ordered after being cloned in plasmids or phages.
In vitro mutagenesis: This technique is used to introduce specific changes into the sequence of a cloned gene. Mutations are used to alter/destroy the function of the protein product.
DNA fingerprint: This specific pattern of bands predicts that two people who are not identical twins have a very low chance of having the same RFLP markers.
Simple Tandem Repeats (STRs): These are short sequences of nucleotides that are repeated over and over again in the genome. 

