Genetic Engineering = making changes in the DNA code of a living organism

· Selective breeding = ____________________________________________

________________________________________________________________

Type
Description
Examples


Crossing dissimilar individuals to bring together the best of both organisms
Disease-resistant Burbank potato


The continued breeding of individuals with similar characteristics
Maintaining dog breeds

· Risks of inbreeding include ________________________________________

_________________________________________________________________

_________________________________________________________________

· How do breeders increase genetic variation? __________________________

_________________________________________________________________

· Breeders increase the rate of mutation by _________________ and _____________________________

· What technique do scientists use to produce mutant plants? ______________

_________________________________________________________________

_________________________________________________________________

· Techniques used by microbiologist to study and change DNA molecules include:

1. Extracting DNA from cells by breaking apart the cells and separating the DNA from other cell parts using centrifugation

2. Cutting the DNA into smaller pieces using restriction enzymes

3. Identifying the sequence of bases in a DNA molecule using gel electrophoresis.  An electric voltage is applied to the gel to separate the DNA fragments by size.  

4. Making unlimited copies of DNA

· DNA sequencing helps researchers to study specific genes, compare genes of different organisms, and discover the functions of genes

· DNA sequencing involves the use of small, single-stranded pieces of DNA, DNA polymerase that can make a complementary DNA strand, and a supply of nucleotide bases, one type labeled with a fluorescent dye

· Enzymes that splice DNA together can be used to join synthetic DNA sequences to natural DNA sequences.

· Recombinant DNA is produced by combining DNA from different sources.

· When a cell is transformed, it takes in DNA from outside the cell and incorporates it into its own DNA

· Steps involved in transforming bacteria

1. Foreign DNA is joined to a plasmid, which is a small, circular DNA molecule found naturally in some bacteria.

2. Recombinant plasmids are mixed with bacterial cells.  Some bacterial cells take in the recombinant DNA by the process of transformation.

· Plasmids are useful for DNA transfer because they have a DNA sequence that serves as a bacterial origin of replication, ensuring that the foreign DNA will be replicated.  It also has a genetic marker.

· Plant cells can be transformed by using a bacterium that will insert a tumor-producing plasmid (inactivated) into plant cells in nature.  Sometimes plant cells in culture will take up DNA on their own when their cell walls are removed.

· Animal cells can be transformed by directly injecting DNA into egg cells.  Once inside the nucleus, DNA repair enzymes help to insert the foreign DNA into the chromosomes.

· Transgenic organism are ________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

· Transgenic animals have been used to study genes, improve the food supply, study the effects of diseases on the human immune system and produce human proteins (bacteria produce growth hormone, insulin, interferon; potato plants produce serum albumin; tobacco plants produce antibodies and melanin).

· Steps involved in cloning:

1. The nucleus of an egg cell is removed.

2. The egg cell is fused with a cell taken from another organism using an electric shock.

3. The fused cell begins to divide normally by mitosis.

4. The embryo is placed in the uterus of a foster mother where it develops normally.

· Dolly was the first sheep cloned by Dr. Ian Wilmut and his colleagues.

· Is cloning ethical and moral?

· We are called to be stewards of creation.  We need to preserve the variety of species in creation.  Cloning reduces variety.

· We are called to reverence all life.

· We are called to be co-creators.  When considering cloning, we need to ask – Is it designed to cure, to heal, to ease the pains and scars of humanity or of the earth itself?  Does it contribute to reconciliation or healing?  Is it likely to promote peace and love among people?  Is it likely to foster harmony among all of the creatures of the earth?

