
13.2 DNA Technology

DNA Technology
Section 13.2

Genetic Engineering
• changing an organism's DNA to give the organism
  new traits

Green fluorescent Protein (GFP)
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Restriction Enzymes

• DNA can be cut, copied, sequenced, & mutated
• scientists study specific genes, NOT whole
  chromosomes
• use restriction enzymes to "cut" DNA into specific
  nucleotide sequences
• different restriction enzymes "cut" DNA at different
  places (called restriction sites)
• ex. EcoR1 - cuts DNA containing GAATTC

Restriction Maps
• shows the length of DNA fragments
• uses gel electrophoresis to separate DNA
  fragments

running electric current through a gel medium
• different sizes of DNA fragments show up as bands
• smaller fragments move farther down the gel

1 What is the function of restriction 
enzymes?

A they separate DNA fragments based on size

B they act like DNA scissors

C they produce organism with altered DNA

D they add nucleotides to DNA fragments

Gel electrophoesis
*Diagram on Unit Review*

A. DNA cut w/ restriction enzymes and loaded into gel.
B. Electric current causes DNA fragments to separate.
C. Large DNA fragments
D. Small DNA fragments
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2 Which letter represents large fragments 
of DNA?

A  

B  

C  
D  

Recombinant DNA
• basis for genetic engineering
• DNA that contains genes from more than 1 organism

bacteria that produce human proteins (ex. insulin)
• transgenic organisms have recombinant DNA

plants resistant to frost, disease, or insects
plants that produce medication or vitamins
animals that have extra growth hormone or glow

• transgenic animals are MUCH harder to create b/c
  changes to DNA must be done to the egg

*Diagram on Unit Review*
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Making Recombinant DNA - 
Insulin Producing Bacteria

1. locate human insulin genes
2. "cut" human DNA and
    bacteria DNA w/same
    restriction enzyme              
    "sticky ends"
3. insert human DNA into 
plasmid plasmid - circular ring of 
DNA inside                     bacteria that self-replicate
4. DNA ligase chemically binds
    the 2 pieces of DNA
5. insert plasmid back into
    bacteria
6. bacteria replicate and start to
    produce insulin

3 MATA: Transgenic organisms have

A "sticky ends"

B traits they wouldn't have naturally

C mutated DNA

D recombinant DNA

E DNA from more than 1 organism

Cloning
• clone - genetically identical copy of a gene or of an 
organism
• bacteria and plants are easy to clone
• mammals are much more difficult

nucleus from unfertilized egg removed
nucleus from animal being cloned implanted in egg
if successful, egg begins to divide
after a few days, egg implanted into uterus

• 1997         Dolly cloned

Hello,
Dolly!

Cloning
*Diagram on Unit Review*
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4 Which two sheep are genetically 
identical?

A Sheep A and Sheep B

B Sheep A and Sheep C

C Sheep B and Sheep C

D Sheep A and Lamb

Copying DNA
• polymerase chain reaction (PCR)

technique that produces millions of copies of a specific  
         DNA sequence in just a few hours
• like DNA replication in a test tube
• 4 materials needed

1. DNA to be copied
2. DNA polymerase
3. lots of nucleotides (A, T, C, and G's)
4. 2 primers - short segment of DNA that acts as a 

                                starting point

PCR Process
• 3 step process

1. separating - DNA
            "unzipped" using heat

2. binding - primers bind
             to DNA segment

3. copying - DNA
             polymerase builds
             new strands of DNA
             using Chargaff's rule
• each cycle doubles
  the # of PCR copies

1, 2, 4, 8, 16, 32, ..... etc.

Click for animation.

5 MATA: Which of the following are 
needed to run a polymerase chain 
reaction?

A primers

B a DNA strand

C DNA polymerase

D nucleotides

transgenic - 

PCR - 

restriction enzymes -

gel electrophoresis -

clone - 

recombinant DNA -

Words to Remember
*Drag the appropriate image to each term.


