Name:______________________________________    Number: _________________
Lab: DNA Extraction
DNA, or Deoxyribonucleic Acid, is the hereditary material of organisms.  DNA is found contained in the nuclei of Eukaryotes (Animals, Fungi, Plants, and Protists) as either long thin molecules called chromatin, or condensed chromosomes.  Prokaryotes (Archaebacteria, and Eubacteria) do not have nuclei, but they do use DNA as their hereditary material.  DNA in Prokaryotes is found directly in the cytoplasm of the cell, and is a circular molecule.

DNA is a double stranded molecule that twists forming a helix.  Since it is double stranded, the shape is called a double helix.  DNA is a nucleic acid, and is formed of smaller chemical building blocks or monomers called nucleotides.  A nucleotide is made of a phosphate group, a sugar, and a (nitrogenous) base.  The four nitrogenous bases found in DNA are Adenine (A), Guanine (G), Cytosine (C), and Thymine (T).  The sugar found in DNA is deoxyribose.  
 In the box, draw a nucleotide, and

 label the phosphate group, the sugar, 

and the nitrogenous base.  

Use the diagrams found 
on p. 329 in your textbook for assistance.

DNA is a very, very long molecule, and it contains a great deal of information in code form.  The code for each of us is unique, and is written in just four letters A,T,C, and G.  Therefore, the difference between us is not the letters in code, but the order in which they are written!   Remember, DNA is double stranded.  Think of the molecule as a spiral staircase.  The outside of the staircase, or the banisters, is where the sugar (deoxyribose) and phosphates are found.  Protected inside the staircase (where the stairs would be located) are the bases (ATCG).  To make the staircase fit properly together, certain bases must connect together.  The correctly fitting bases are called complementary bases.  Adenine (A) and Thymine (T) are complements; Guanine (G) and Cytosine (C) are complements.  A type of chemical attraction called a “hydrogen bond” connects the A-T, and the G-C.  When DNA replicates (is copied) or is transcribed (forming another nucleic acid called RNA), the staircase opens like a zipper along the hydrogen bond.  
     In the box to the right, draw the DNA

molecule.  Label the bases, hydrogen bonds, 
and the location of the sugar and phosphate 
groups.   Be sure to draw and label the bases.
Your diagram should show the shape of the 

bases ATCG representing how they A-T, and 

G-C are complements. p.331.
     For assistance, utilize your textbook’s index (chapter 12 is a 

good place to start!).  You may draw the straight line version of the 
molecule, but remember the molecule twists in a helical fashion!
     In this lab, you will extract (separate) DNA from the rest of the cells in a strawberry.  Strawberries were chosen because they are octaploid!  To do the lab, you will need to break open the individual cells and their nuclear membrane freeing the DNA.  Then, you force the DNA to condense into a form that is visible to the naked eye.  Incredibly, the procedure is very similar to that used by scientists.
Materials:  a strawberry (kiwi may be substituted), 25% liquid dish soap, a small wooden skewer, a quart sized zip lock baggie, 6% NaCl solution, 91% Isopropyl Alcohol, labeled plastic cups, plastic spoons, a microscope, slide/coverslip, forceps, and dropper.

Procedure:

1.  Place a piece of strawberry or a small (stem removed) strawberry into the plastic bag.  

     Zip it closed after pushing out the air.  Smash and mash the strawberry to a uniform  

     pulp taking care not to damage the seal or sides of the baggie!
2.  Open the baggie, and add two level spoonfuls of salty water to the baggie.  After 

     pushing out the air, seal the baggie.  Mix and mash the strawberry and salt water 

     together being sure not to damage the baggie, or add air bubbles to the 

     strawberry/saltwater mixture.

3.  Open the baggie, and add two level spoonfuls of soapy water to the mixture.  Before 

     sealing the baggie, remove any air.  GENTLY mix the contents of the baggie.

4.  Open the baggie.  Hold one top corner of the baggie so that the baggie tilts.  Gently 

     pour four level spoonfuls of alcohol down the lower edge of the baggie.  The alcohol 

     should cover the fruit-salt-soap mixture forming an alcohol layer above the mixture.

5.  Observe what is happening at the alcohol-fruit mixture interface (edge).  

6.  Blunt the tip of the wooden skewer (gently mash one tip on the table).  Using the 
     blunted  tip of the skewer, spool the accumulating white strands of DNA accumulating 
     at the fruit mixture/alcohol interface.

7.  Create a wet mount (drop of water, slide/coverslip) of some the DNA material found 
     on the tip of the skewer.  Then, observe the 
     material (DNA) under the highest power (after 
     focusing under low and medium power!)
     found on your microscope.  

     Draw what you see in the box.  Then, clean up,
     and complete the activity by filling in the blanks
     found in the paragraph below.

(use you textbook’s index, and your previous knowledge for help!)

     All cells are surrounded by cell _____________________.  In addition to this barrier, plant cells are surrounded by a cell __________________ made of cellulose.  Smashing and mashing the strawberry in step #1 broke up the plant cell walls.  The salty water is a(n) _____________-tonic solution, and through the process of ____-mosis drew water out of the cell.  Soapy water dissolved the cell’s membranes.  Cell’s membranes are basically a bilayer of fats called phospholipids.  Fats dissolve in soap.  In addition to drawing water out to cells, salt helps ____-dense the (shorten and fatten) the DNA strands.  Finally, the alcohol is used to draw the DNA out of the mixture, and causes the DNA to clump.  
     James Watson, and Francis _______________ discovered the shape of DNA in 195___.  For this discovery, they received the _______________ Peace Prize.  Rosalind ________________ supplied the X-ray photograph that led to the discovery.   She is an under appreciated hero (my opinion).
