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• Cloning

–Production of identical copies of an 
organism through asexual means

• Gene cloning

–Production of many identical copies 
of a single gene
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• Uses of gene cloning

–Produce large quantities of the 
gene’s protein EX. Insulin, growth 
hormones

–Alter the phenotypes of other 
organisms in a beneficial way
• Produces transgenic organisms
• Gene therapy - cloned genes are used 

to modify a human
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• Recombinant DNA (rDNA)

–Contains DNA from 2 or more 
different sources

• Vector – piece of DNA that 
foreign DNA can be added to

• Plasmids are accessory rings of 
DNA in bacteria
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• Recombinant DNA technology
– 2 enzymes used to introduce foreign DNA

• Restriction enzyme – molecular 
scissors

• DNA ligase
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bacterium
human cell

insulin gene

plasmid

human DNA

1. Restriction enzyme
cleaves DNA.

2. DNA ligase seals
human gene and
plasmid.

recombinant DNA

3. Host cell takes up
recombined plasmid.

Pg.  526
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• Polymerase chain reaction (PCR)

–Create billions of copies of a 
segment of DNA in a test tube in a 
matter of hours

–Forensics only needs small amt of 
DNA and then thru PCR, can 
produce enough for unlimited 
testing
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• DNA fingerprint

–Fragments separated by gel 
electrophoresis

–Smaller fragments move 
faster than larger fragments

–Results in distinctive pattern of 
bands

Mother Child Male 1 Male 2

DNA  Band patterns

��
�����
�
�����
�����
• Transgenic organisms are called GMOs

– Genetically modified organisms
– Produce biotechnology products

• Transgenic bacteria are grown in 
bioreactors
– Bacteria express cloned gene

– Gene product collected from the media
– Products include insulin, human growth 

hormone, clotting factors, & hepatitis B 
vaccine

• Transgenic bacteria experiments

–Eat oil 

–Remove sulfur from coal

–Detect land mines
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Leaves 
turn purple 
when it 
detects 
TNT
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• Transgenic plants

– Pomato
• Produces 

potatoes & 
tomatoes

– Pest resistance 
– Herbicide 

resistant
– Frost resistant
– Vitamin rich 
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• Transgenic animals

– Growth hormone to produce larger fishes, cows, pigs, 
rabbits, and sheep

– BST to increase milk production in cows
– Gene pharming

• Use of transgenic farm animals to produce 
pharmaceuticals from animals milk

a.
milk

human gene
for growth
hormone

human growth
hormone

microinjection of  human gene

donor of egg

development within
a host goat

Transgenic goat 
produces
human growth 
hormone.
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• Testing DNA for genetic disorders

–Genetic markers

• Disease caused by an 
abnormality in the sequence of 
DNA bases at a particular 
location on a chromosome

• Procedure similar to DNA 
fingerprinting
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• Testing DNA for genetic disorders
– DNA microarray or “gene chip”
– Spots known disease-associated mutant gene 

alleles onto chip
– Genomic DNA from person labeled with 

fluorescent dye added to chip
– Any spots that fluoresce correspond to mutant 

alleles in the person

testing subject's DNA

tagged DNA did not
bind to probe

tagged DNA did
bind to probe

DNA probe

DNA chip

tagged
DNA
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• Gene therapy

–Inserts genetic material into human 
cells for the treatment of genetic 
disorders and various other human 
illnesses

–Viruses genetically modified to be 
safe can carry a normal gene into 
the body

retrovirus

viral
recombinant
RNA

normal geneviral recombinant RNA

normal gene

defectivegene

viral recombinant DNA

reverse transcription

2. Use retroviruses
to bring the normal
gene into the bone
marrow stem cells.

3. Viral recombinant
DNA carries normal
gene into genome.

4. Return genetically
engineered cells
to patient.

1. Remove bone
marrow stem cells.


