Biotechnology
· Recombinant DNA Technology 

· Gene Sequencing (Human Genome Project) 

· Cloning 

· Stem Cell Research 

· Gene Therapy 

· DNA Fingerprinting (and other Forensics applications) 

For each topic you should have a clear grasp of how the technology occurs, specific vocabulary related to the technology and how the technology is applied for practical purposes. In addition, ethical and legal issues should be taken into account. 
Cloning
Definition: Cloning is the creation of an organism that is an exact genetic copy of another. 
Clones occur naturally in nature, a process called twinning. Identical twins are, in fact, clones.
Type of Clones
· Artificial Embryo Twinning 

· Somatic Cell Nuclear Transfer (SCNT) 

· Gene Cloning 

What is the purpose of cloning?
1. Cloning for medical purposes
2. Cloning animal models of disease
3. Cloning stem cells
4. Cloned genetically engineered animals for drug production
5. Reviving endangered or extinct species
6. Reproducing a deceased pet or child
The Process of Cloning
Artificial Embryo Twinning
An early stage embryo is split into cells before those cells have differentiated; the cells are then grown separately, and develop into identical embryos and can be implanted into surrogate mothers. This method can produce large numbers of identical organisms for medical research.
Somatic Cell Nuclear Transfer (SCNT)
Allows creation of offspring from adult cells 
Gene Cloning – A segment of DNA is copied, this DNA can then be inserted into a plasmid or other species using recombinant DNA technology

Issues in Cloning

1.  Scenario 1:  A well-loved horse named Barbero breaks his leg in a race.  Many people were praying for his well being and thousands of dollars were spent trying to get him to recover.  Mail and flowers poured into the animal hospital and stable where Barbero lived.   Alas, after a year of poor recovery, the decision was made to euthanize Barbero.   The owners save sample of his DNA so that Barbero can be cloned.   Do you think they should clone him?  Why or why not. 

3.  Scenario 2:  Melissa is a happy 5 year old who is loved by her family.  She becomes ill and is diagnosed with childhood leukemia.  A desperate search ensues to find a bone marrow donor who’s type matches Melissa.  After a year of searching, Melissa’s outlook is grim.  Her family decides to clone Melissa so that her clone could be the bone marrow donor.   Do you think this is a god idea?  Why or why not. 
