Biology  Chp 13  Gene Technology

I.  DNA Technology


A.  DNA IDENTIFICATION



1.  Except for Identical Twins, no two individuals are genetically alike




a.  However only .1% of our DNA varies from person to person



2.  Noncoding DNA:  portions of our DNA that don't code for proteins




a.  98% of our genetic makeup is noncoding




b.  Length Polymorphisms:  variations in length of the DNA




     molecule between known genes





1.  Variable number tandem repeats (VNTR):  short





      repeating sequences in DNA in noncoding regions






a.  length can vary from person to person


B.  STEPS in DNA IDENTIFICATION




1.  COPYING DNA:  Polymerase Chain Reaction




a.  DNA found at crime scenes often small amounts




b.  must be copied to have enough for identification




c.  Polymerase Chain Reaction (PCR) quickly produces many 




     copies of a DNA fragment.





1.  Primers:  artificially made single DNA strands 20 to 30





     nucleotides long





2.  Know 4 steps on page 256



2.  CUTTING DNA:  Restriction Enzymes




a.  Restriction Enzymes:  bacterial proteins that cut DNA into




     smaller segments




b.  They recognize specific short DNA sequences and cut the DNA




      at this point




c.  some leave DNA overhangs that function like "sticky ends"




     that other DNA can bind to.



3.  Sorting DNA by Size:  Gel Electrophoresis




a.  Gel Electrophoresis:  separates nucleic acids or proteins




     according to their size and charge




b.  Process involves 4 steps (page 257)





1.  Cut DNA with restriction enzymes





2.  Place fragments in gel and run and electric current 





     through it pulling the smaller fragments faster than the





     larger ones





3.  DNA is transferred to a Nylon Membrane and





     Radioactive probes are added that bind to the DNA





4.  An X-ray film is exposed to the radiolabeled membrane





     creating a pattern of bands called a "DNA Fingerprint"



4.  Comparing DNA




a.  The fingerprint is permanently preserved on the Film




b.  The odds of matching another persons DNA fingerprint are




     1 in 100 billion.  (6.5 billion people on Earth)


C.  RECOMBINANT DNA




1.  Genetic Engineering:  the process of altering the genetic material of



     cells to allow them to make new substances



2.  Recombinant DNA:  DNA from two different organisms is joined




a.  FIG 13-5:  jellyfish gene that produces the fluorescent




     compound was combined with a zebra fish embryo so 




     blood vessel development could be studied



3.  Cloning Vectors




a.  Clone:  an exact copy of a DNA segment, cell, or whole




     organism




b.  Vector:  DNA that can replicate within a cell, usually a




      bacterium or yeast and can carry foreign DNA





1.  Cloning Vectors include viruses and Plasmids





2.  Plasmids:  small rings of DNA found in some 





     bacteria




c.  5 Steps of Making Recombinant DNA using a Plasmid





1.  Isolate DNA:  in this example, A plasmid is isolated





     from a bacterium and the gene for insulin is isolated 




                 from human DNA





2.  Cut DNA:  Restriction enzymes are used to cut the DNA





      into many fragments with sticky ends that hold the





      donor fragment and Plasmid together





3.  Attachment:  The Donor DNA is permanently attached





     to the Plasmid by an enzyme called DNA Ligase





4.  Insert:  Insert the recombinant DNA into the bacterium





5.  Reproduction:  When the bacteria divide, the 





     recombinant DNA is copied as well




d.  Probes:  a strand of DNA or RNA labeled with a radioactive 




     element or Fluorescent dye that attaches to a specific DNA





1.  Used to find specific recombinant DNA after they are





      made



4.  Uses of DNA Technology




a.  Used to solve crimes and identify people




b.  Used to study evolution




c.  Vats of Bacteria injected with Recombinant DNA are used to




     make insulin for Diabetics




d.  Recombinant DNA and bacteria are used to make many other




     proteins used to treat disease

II.  THE HUMAN GENOME PROJECT


A.  Human Genome Project:  sequencing of all nucleotides on human DNA and


      locating the genes on it.



1.  3.3 billion nucleotides



2.  completed in 2003


B.  Important Insights



1.  Only 2% of the human genome codes for proteins



2.  Only 20 to 25,000 genes not the over 100,000 expected



3.  Over half of our DNA does not play a role in development or 



      physiology


C.  Next step is to find what all of genes code for

III.  GENETIC ENGINEERING


A.  Gene Therapy



1.  treating a genetic disorder by introducing a gene into a patient's cells



2.  Used with some success in treating Cystic Fibrosis a lung disease




(page 267)



3.  At this point is does not cure the disease, but treats the symptoms


B.  Cloning



1.  Cloning by Nuclear Transfer:  introduction of  the nucleus from a body



      cell into an egg cell to generate an organism identical to the nucleus



      donor.  (Fig. 13-12, page 268)


C.  Vaccines



1.  A substance containing all or part of a harmless version of a pathogen



     introduced into the body to produce immunity to the disease




a.  Causes the body to produce Antibodies for the disease




b.  If the disease actually enters the body, the antibodies are 




     already there and will destroy it.



2.  DNA Vaccines work the same way, but are a portion of DNA injected



     into the body.


D.  Agricultural Applications



1.  Plants have been genetically engineered to




a.  produce higher yields




b.  become resistant to herbicides




c.  Gain nutritional value



2.  Round Up Ready Crops:  Genetically engineered to resist the herbicide



     round up. 




a.  Superweeds:  mutated weeds that become resistant to round up




b.  Pigweed example in Missouri


E.  Ethical Issues



1.  Bioethics:  study of the ethical issues related to DNA technology
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