Bios 1063 DNA Technology
I. Gene Regulation

A. Cellular Differentiation:  All cells of a particular organism have the same genes.  As cells differentiate to become specialized as neurons, muscle, blood or sperm cells, certain genes are turned on (active) and other genes are turned off (inactive).

B.  Patterns of Gene Expression

Genes that are turned on or active are being transcribed into mRNA and then translated into proteins that the particular type of cell uses.  The overall process by which genetic information flows from genes to proteins (from genotype to phenotype) is called gene expression.

The Genetic Potential of Cells

Two types of cells:  Germ line cells are cells that will pass the genes on to the offspring.  The alleles that are inherited.  Germ cells are cells in the ovary and testes that make eggs and sperm.  The rest of the cells in an organism are  generally referred to as somatic cells, mutations or changes in somatic cells are not passed on to offspring.
Growing a plant from a cutting-Test tube cloning of a carrot plant.

This technique can be used to produce hundreds or thousands of genetically identical organisms—clones from the somatic cells of a single plant.

Cells must be dedifferentiating to allow this to occur.

Reproductive Cloning in Animals-Dolly in 1997

Remove the nucleus from egg cell-Add somatic cell nucleus from donor to the egg.  Cells grow in culture to produce an early embryo—-embryo is implanted into a surrogate mother to produce a clone of the donor.

Therapeutic cloning-embryonic stem cells are removed from the embryo and grown in culture.  Induce stem cells to form specialized cells for therapeutic use. Therapeutic cloning does not produce a viable organism but produces special cells called embryonic stem cells (ES cells).  Cells derived from embryonic stem cells can give rise to any specialized cells in the body to replace diseased cells in the body-Totipotent.= total potential.

Adult stem cells are pluripotent-many potential- can give rise to select number of specialized cells.  For example hematopoietic stem cells in the bone marrow will give rise to RBCs and all the various WBCs.  Umbilical cord cells are hematopoietic stem cells.

Dolly was made after 276 failures.  

I. Recombinant DNA Technology’   A set of laboratory techniques for combining genes from different sources.
DNA carrying the gene of interest is taken from the a cell of one organism and inserted into the DNA of a host cell.  For example human insulin.

Recombinant DNA:  a molecule carrying DNA from more than one source.  

Genetically modified organism: An organism that carries recombinant DNA 

Transgenic organism:  A host that carries recombinant DNA acquired from a different species.

Humanlin in bacteria-diabetes treatment

Human Growth Hormone-hormone deficiency treatment

Ertythropoitin-anemia treatment

Vaccine Production

II. Genetically Modified foods;

In 2002, roughtly half of the American crops of soybeans and corn are genetically modified.  

Genetically modified rice-Golden rice genetically modified to produce high levels of beta-carotene, the precursor of vitamin A for countries ( half the world population) that eat rice as a staple diet. 

Potatoes-that have cholera protein pieces in them in the hope they can be used as a vaccine for people in countries that have problems with cholera.

Farm Animas and ‘Pharm Animals’-Transgenic plants are in use today, transgenic animals are still in the testing phase. Sheep that carry a human blood protein which can be harvested from the sheep’s milk and used in the treatment of cystic fibrosis.

Recombinant DNA Techniques: 

Vectors are used to insert Genes.

1.  plasmids from bacteria 

2. viral capsules 

Use restriction enzymes to cut the genes and make the DNA’s join together.

Bacteria take up the plasmid with the new gene, then we clone the bacteria.  Find the protein we want.

IV.DNA Fingerprinting;
 The nucleotide sequence for each individual is unique unless you are an identical twin.

Use restriction enzymes to cut up the DNA to make genetic markers and run gel electrophoresis to separate the genetic markers.  Because no 2 people (unless you are an identical twin) has identical genes.  Restriction enzymes will make unique genetic markers to each individual.

Find the suspect that matches the DNA sample from the crime scene.

We can use Polymerase chain reaction (PCR) to amplify the DNA from a single cell.

This procedure is also used to identify victims in a tragedy.  Used to identify victims of 9/11.

II. Human Gene Therapy:  Non-harmful virus is used as a vector.  Human cells do not take up plasmids very well, which is why we use virus as a vector.  

This technique has been used most for children with SCID (sever combined immunodeficiency Syndrome)  bubble children.  Gene therapy was stopped by the FDA in 2002 when gene therapy patients came down with leukemia.  The FDA wants to make sure the leukemia is not due to the gene therapy.

