Biotechnology – technology based on biological knowledge.

I.  DNA Fingerprinting

A. The method used to find the unique pattern of a 
person’s DNA sequence.

B. Has NOTHING to do with fingerprints!!!

     (It’s called that because it’s unique just like a fingerprint, get it?)

C. DNA fingerprint can be made from any body cell 
that has DNA.
D. Steps in the process: 
1.  Add restriction enzymes to a DNA sample to cut it 
apart in certain places (between N-bases).

2.  The sample of DNA, which is now  chopped up pieces 
of many different lengths, is put into one end of a sheet 
of gel.

3. An electrical current is run through the gel.  Since DNA 

has a negative charge, the pieces will move to the 

positive end of the gel.

4. The small pieces of DNA move quickly through the gel, 

and the larger pieces move slowly.

5. When the electricity is turned off, the result is a pattern 

of bands called a DNA fingerprint.  This process is called “gel electrophoresis”.

Illustration of the process of gel electrophoresis:

Practice Case #1
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Practice Case #3

This family includes a father, mother and four children.  Two of the children are their own, one is from the mom’s previous marriage, and one is adopted.  Which is which?
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II. Stem Cells

A.  Cells that are not differentiated and can become any cell 

[image: image5.emf]      type in your body.

B.  Two main sources of stem cells:

1.  Embryonic stem cells

· conception-10 days old

· controversial because 
embryo must be destroyed.
2.  adult stem cells

· differentiated cells “backed up” until undifferentiated.
· taken from any of the 220 different cell types in your body.
Write a one-page description of stem cells.  Include how adult cells 

are “backed up” to make them into stem cells.

III.  Cloning

A.  The process of creating genetically identical tissues or individuals from a single cell.

B. How its done:

1.  Remove and discard the DNA from a donor egg cell.

2. Inject the desired DNA into the empty donor egg cell.

3. Put the cell with the new DNA into the uterus of a surrogate mother and let it develop into a baby.
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Benteng (extinct)





Cow (for an egg)
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C. Two types of / uses for cloning:

1. Reproductive cloning – producing an entire new 
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                                                        individual identical to the     

                                                        parent.
Ex)  Dolly the sheep
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2.  Therapeutic cloning – producing only certain body parts. 

· Replacement cells or organs (nerves, liver, etc.)

· where the real potential and research is!


IV.  Eugenics (eu=good, genos=birth) 
A. Genetically “improving” the human race.

B. goals: to produce healthier, more intelligent people.


C. began in ancient civilizations 
  with infanticide.   (300)
D. History of eugenics:

1.  Defined in 1865 with Darwin’s 
         ideas of evolution. 
2.  1920’s:

a. selective breeding & sterilization

b. killing institutionalized 
     and imprisoned

c. marriage restrictions

d. segregation


3. 1930’s=Nazi Germany

a. “racial hygiene”

b. extermination of “inferior” 
     groups of people

*mentally retarded

*criminals

*non-European

*homosexuals

*physically handicapped

4.  modern methods of eugenics:

a. prenatal screening-aborting unhealthy embryos.


b. “Designer Babies”

*Genetic Counseling - selecting the best 
DNA from mom & dad.

*Genetic Engineering - artificially combining 

  DNA from multiple 

  sources in a lab.

E.  Pros & Cons

1. possible benefits:

a. less disease

b. higher social IQ

c. lower “social cost”
2.  possible problems:

a. who decides what traits are “bad”?

b.  “good” qualities could go out of style

c.  discrimination of “non-designed” people.

Egg from any donor dog with the 


DNA removed from its nucleus.





 





 








