CHAPTER 9: FRONTIERS OF BIOTECHNOLOGY

I. Manipulating DNA

1. Scientists use several techniques to manipulate DNA

DNA is a very large molecule, but it is still just a molecule.  It is far too small to see, and you cannot rearrange it with your hands.  Therefore, scientists must be able to work with DNA without being able to see or handle it _______________.

___________________, ___________________________, and bacteria are just a few of the tools that have allowed advances in genetics research.

A. ________________________ analyze and organize the vast amounts of data from genetics research.

B. ________________________, often from bacteria, are used to _________ and ________ DNA.

C. ________________ also provide one of the ways in which genes are transferred between different organisms.
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Restriction enzymes cut DNA
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3. Restriction maps show the lengths of DNA fragments
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· ______________________________________________________

· ______________________________________________________________________________________________________________




        ___________________________________________________________________

______________________________________________________________________________________________________________________________________________________________________

II. Copying DNA

Forensic scientists use DNA from cells in a single hair at a crime scene to identify a criminal.  Doctors test a patient’s blood to quickly detect the presence of bacteria that cause lyme disease.  However, the original amount of DNA from any of these sources is far too small to accurately study.  Samples of DNA must be increased, or amplified, so that they can be analyzed. 

1. PCR uses polymerases to copy DNA segments.

  ____________________________________________________

___________________________________________________________________________________

2. PCR is a three-step process
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PCR amplifies DNA samples by: ________________________________________________________

III. DNA Fingerprinting

DNA evidence is used to convict a criminal, release an innocent person form prison, or solve a mystery.  Investigators are able to gather biological samples and analyze DNA for another kind of evidence: a DNA fingerprint.

1. A DNA fingerprint is a type of restriction map.



         __________________________________________________________________

___________________________________________________________________________________

Based on:

· ______________________________________________________________________

· ______________________________________________________________________________________________________________________________________________

· _______________________________________________________________________

· _______________________________________________________________________
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2. DNA fingerprinting is used for identification.  

DNA fingerprinting and probability:

· _______________________________________________________________________

· ______________________________________________________________________________________________________________________________________________

Uses of DNA fingerprinting:

IV. Genetic Engineering

1. Entire organisms can be cloned

_____________________________________________________________________________
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2. New genes can be added to an organism’s DNA

     ______________________________________________________________

__________________________________________________________________________________




   _______________________________________________________________

Gene is often inserted into bacterial plasmids.


     __________________________________________________________________________

___________________________________________________________________________________
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3. Genetic engineering produces organisms with new traits.

           _______________________________________________________________________

___________________________________________________________________________________
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Concerns about genetic engineering:

· _____________________________________________________________________________

· _____________________________________________________________________________

· _____________________________________________________________________________
V. Genomics and Bioinformatics

Human Genome Project:

The Human Genome Project is one of the most enterprising and challenging aspects of modern genetic research. This project was created to map and sequence the entire human genome--that is, to locate every gene on every human chromosome. Although this may sound rather basic, the enormity of it emerges when one realizes just how lengthy the human genome actually is. It is estimated that anywhere from 100,000 to 300,000 genes exist! And scientists not only plan to map the genes, but also intend to sequence the 3 billion DNA amino acid “building blocks” that make each gene!
2 Goals:

1.  ________________________________________________________________________________

___________________________________________________________________________________

2.  ________________________________________________________________________________
VI. Genetic Screening and Gene Therapy

1.  Genetic Screening can detect genetic disorders
_________________________________________________________________

___________________________________________________________________________________
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2.  Gene therapy is the replacement of faulty genes.



      ____________________________________________________________________

___________________________________________________________________________________
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Technical challenges include:

· __________________________________________________________________________

· __________________________________________________________________________

· __________________________________________________________________________
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