Unit 7.5: Genetic Engineering 
9.1, 9.2, 9.3 Manipulating DNA, Copying DNA, Fingerprinting 
· In the past, _____________ was limited to those already in ____________ or random

variations that resulted from _________________.
· Now, scientists can _____________________ and ____________________ from one organism to another, _________________ new living things.
· Molecular Biology Tools
· Remember: Genetic Engineering is ________________________ to DNA.
· The steps include:

1) __________________ DNA (removal)

2) __________________ DNA 

3) __________________ DNA

4) ________________________ of DNA

· Extracting DNA

· Using a simple chemical procedure, cells are _____________ and DNA is ___________________ and _________________ from the other cell parts.
· Cutting DNA

· DNA is too large to be analyzed, so it is precisely cut into smaller fragments using _____________________________________.

· Each restriction enzyme __________ DNA at a _______________ sequence of nucleotides.
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· Some cut ends are called "_________________________" because they may stick to __________________ base sequences by means of ________________ bonds.  
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· Separating DNA
· DNA fragments are separated and analyzed using ____________________________.


1) DNA is __________ and added to the gel
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2) An _______________ voltage is added and the DNA moves to the _____________ side.  The _______________ the piece of DNA, the ______________ and ______________ it moves.
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3) The DNA makes a pattern of ______________.  This pattern can be compared to other DNA samples.
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· Gel electrophoresis can be used to:

· locate and identify _______________________ gene out of tens of thousands of genes.
· Compare DNA to solve a __________________.

· Making copies of DNA
· Scientists need many _____________ of a gene to study it, so they use ____________________________________________________ (PCR).
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· Three steps:

1) ________________: the double stranded DNA is ____________ and separated 


into ____________ strand.

2) ________________: _____________ (short segments of DNA acting as the starting point for new strands) bind to the DNA strands.

3) ________________: ________________________ bind nucleotides to the original strands of DNA by complementary ______________________________.
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· DNA Fingerprinting
· A DNA fingerprint is a type of ___________________________.

· DNA fingerprints are based on part of an individual's DNA that can be used for _______________________.
· based on ____________________ regions of DNA

· noncoding regions have ____________________ DNA sequences

· ________________ of repeats differs between people

· ________________________ on a gel is a DNA fingerprint
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· DNA fingerprinting depends on the ___________________ of a match.

· Many people have the same number of ________________ in a certain region of DNA.
· The probability that two people share identical number of repeats in several locations is ______________________.

· DNA fingerprinting is used in several ways:

· evidence in ______________ cases

· _________________ tests

· __________________ requests

· studying ___________________

· tracking ____________________________ crops
9.4 Genetic Engineering
· Genetic engineering is the changing of an organism's ___________ to give the organism new _____________.
· Genetic engineering is based on the use of ________________________ technology.
- Recombinant DNA = DNA that contains ______________ from more than one organism.
- _______________ are commonly used for their _______________ in recombinant DNA.
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- Plasmid = tiny ____________ bacterial DNA


- ______________ DNA can be inserted into plasmids to make recombinant DNA.

· Making recombinant DNA:
1) Both the plasmid and the foreign DNA are ___________ with the same ____________

     _______________.

2) The ________________________ of the plasmid and the foreign gene ____________  

    and _____________ together to form recombinant DNA.
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· Transformation

- A cell can be transformed using __________________________.

- Transformation = a recombinant DNA is put inside a ___________________ and 


    becomes part of the ____________________.

- Transformation results in "_____________________________________"
   = organisms that contain genes from ____________________________.
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· Transforming Plant Cells 
· In nature, there's a bacteria that can insert ______________ into plant cells, producing _______________.
· Scientists use this same bacteria, but insert ______________ DNA, producing a recombinant plasmid that can infect plants.
· OR, DNA can be ____________ directly into the some cells.

· OR, scientists can removed the _________________ and allow plant cells to _____________________ on their own.
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· Transforming Animal Cells
· DNA can be injected into ________________.

· Enzymes in the cell will insert the ___________________ into the chromosomes of that cell.
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· The many uses of embryo technology:
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· Quick Review:
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· Genetic Engineering Application
1) Transgenic microorganisms

- transgenic bacteria produce many important substances for health industry because 


  they _____________________ and are easy to grow.


- ex: human proteins including ___________, growth hormones, and clotting factor

2) Transgenic plants

- Much of our _________________ is transgenic or __________________________


  (GM).


- Many crop grown GM plants now contain genes that produce __________________


  _______________ or resistance to chemicals or diseases.


- ex: rice plant with added _________________; ______________ watermelon

3) Transgenic animals

- used to study ____________ and improve _____________________.


- ex: mice are used to study how______________ may affect humans, livestock with 


        extra __________________________ genes grow faster and produce leaner 


        meat.

4) Stem cells

- stem cells are derived from human embryos before the cell __________________.


- The embryonic stem cells can ______________ with nuclei of differentiated tissue 


   needed.


- A new tissue can be cultured and used to _________ a person by ______________


  damaged tissue.
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5) Cloning


- Clone= member of a population of genetically _________________ cells produced 




    from a single cell

- sheep, cows, pigs, mice, and other ______________ have been cloned.
- _______________ was the first mammal cloned.
                          [image: image18.png]













































