Chapter 13 outline

Gene Technology

Mrs. Schalles

The majority of DNA is the same in all humans.

Only about 0.10 % of an individual’s genome is different.

How can scientists identify people based on the very small differences in their DNA molecules?

This chapter explores manipulating DNA for scientific & practical purposes.
I.  DNA Technology

A.  DNA Identification     Main steps:


1.  Isolate the DNA molecule from cells, make copies


(-Polymerase chain reaction- copies DNA)


2.  Cut the DNA into shorter fragments

-Restriction enzymes (enzymes always cut at specific nucleotide sequences- so scientists know what ends of fragments look like.)



3.  Separate fragments by size




- Technique is gel electrophoresis

4.  Compare patterns of DNA sample to a known DNA sample treated in 

              the same way. 


B.  Useful applications of splicing DNA



1.  Forensics- used DNA “fingerprint” to ID criminals



2.  Used to ID remains of victims of accidents, crimes, fires, etc.



3.  Trace human evolution- migration over time sampling bones, remains, etc



4.  Recombinant DNA



      - new capabilities for microorganism- insert gene for an enzyme or hormone

into genome of bacteria- they produce insulin, HGF & many other medicines, drugs &  medically important proteins. Also, commercial products like corn, anti-fungal plants, enzyme for cheese, etc made this way.

II.  The Human Genome Project

A.  Mapping the human genome

- research effort to sequence all of the 3.3 billion nucleotides of the human genome



-determine location of every gene on every chromosome.



- found 98% of DNA does not code for any proteins (sometimes called “junk DNA”)



  
(Therefore, only 2% codes for proteins)


-Scientists had originally estimated that there were about 100,000 genes but found 

 

only 30-40,000 genes.


- found additional uses of RNA in addition to translation.

-There are about 8 million single nucleotide polymorphisms (places where 

individuals differ by only 1 nucleotide- are important for DNA fingerprinting.)


B.  Other species- have also mapped genome of bacteria, fungi, plants & animals

III.  Genetic Engineering


A.  Medical applications- gene therapy, cloning, vaccines


B.  Agricultural applications

C.  Bioethical Questions-  Who own the information. (see article p269 & page 2 of this sheet.)



Bioethics- is the study of ethical issues related to DNA technology.

-Should private companies own information about specific genes?


-How do we stop misuse of information- by government, employers, schools, insurance 

                                       agencies, agricultural & medical personnel?

