Stuyvesant High School
                    
Department of Biology and Geo-Science

LABORATORY REPORT EXERCISE #20: Conducted in Class, April 24&25, 2013: work ahead!!

Nedwidek Revised Writeup for DNA EXTRACTION AND AGAROSE GEL ELECTROPHORESIS

Name______________________Sect___Teacher _Dr. Nedwidek_ Date_Due: 4/24&25/13_

I. SUMMARY QUESTIONS: Please type your answers neatly to questions below.
1. Define the following terms at lab as you wait using your textbook glossary:

a. Restriction fragment length polymorphism

b. restriction enzyme

c. ligase

d. Polymerase Chain Reaction (PCR)

e. Human Genome Project

2. During gel electrophoresis of DNA, a relationship between fragment size and mobility can be established.  Agarose gel is a filter of sorts.  It is a matrix or sieve made from seaweed starch that impedes molecular things based on their size and shape.  Based on your intuition and our class discussion, describe the relationship between DNA fragment size and mobility (inverse or direct).

3. Revised entire question content: describe the consistency of the DNA precipitate you isolated on the glass rod from the onion cells.

4. Revised question scope and content: DNA is charged negatively in aqueous solution due to its phosphate backbone, which we discussed in class/lab.  What charge do you think the red electrode of the gel chamber has (state simply!), if DNA is known to run toward the red electrode?

II. LAB OBSERVATIONS AND ANALYSIS (duplicate copy) TO BE DONE AT HOME: Please attach all labeled raw data you got from me after lab to this as described below.  This can be done entirely by hand, but you also may use the computer. Type your responses below, though.  This is duplicated from analysis section because you need it at lab on your day even though analysis is separate.  Due 4/29/13.
A Case Study: Murder!: I summarized this and added instructions, so please read:


Ms. Scarlet has been brutally murdered in the Library…The police suspect that the assailant had also been injured…by…Ms. Scarlet’s fingernails!! The crime scene investigator has collected samples A, B, C, and D for further testing. The suspects are Mr. Green, Col. Mustard, and Ms. Peacock.


1. Based on the gel you ran in the lab, proceed as described below, attaching the indicated diagrammed photo of the class food coloring electrophoresis:

a.  Using the key (page 2 of Laboratory # DNA handout) that describes what was in each lane of the food coloring gel, print out the digital image I sent you, and label by hand the top of each lane (1 through 8 from left to right), indicating what was loaded in each lane (for example, write unknown A on top of lane 1).  Ignore the banding pattern in the key, as it is consistent with two murderers.  Instead, label each band you see in the printout by writing on it: R for red, Y for yellow, B for blue.  This is particularly important if your printout is black and white.

b.  Based on what you see in the “standards” that were run in lanes 5-8, specify whose blood is in each of the unknowns in lanes 1-4 by writing his or her name sideways beneath lanes 1-4.

c. Check your findings against the handout I sent you entitled “Clue”.  Note that while the banding patterns will be different than what you recorded in class, the murderer is the same.

d.  Name the murderer based on the work you did with the above gel: _____________________.

e.  Attaching the marked visual images is a key part of this lab.  You must do this.
Hybridization Analysis: You must use the “Paternity Case” handout for this.  See revisions below:

A Southern Blot, as represented in your handouts, is just a way of identifying someone’s DNA sequence as unique: every person has a different DNA banding profile, but some blood relatives or family members have distinct similarities that can conclusively establish relations.  You must attach Megabucks’ analyzed family profile to your report; for specific instructions, see below.
1. For the first, second and third child, identify the bands in the DNA profile that came from the mother. (Remember that not all of the mother’s DNA is transmitted to the child; just one of each pair of chromosomes is transmitted.) Mark the bands that came from the mother with an M of one color and circle the remaining bands with another color, except black/grey.

2. Compare these remaining circled bands with the DNA profile from Megabucks. If he is the father, then all of the circled bands in the child’s profile should have a corresponding band in his profile. Use a straightedge if needed to help you line up the bands accurately, and using a third color, write a P next to the circled bands that are the same as Megabucks. (Remember, only half of the father’s chromosomes are transmitted to a child, so not every band from the father would match the child’s profile.) Note that while only one child will have a banding pattern that matches the father with some similarity, and each circled band should match Megabucks to establish paternity, his child need not have all of his bands to actually be his blood relation. Pick the child with highest similarity to him.  Mark the top of the lane containing Megabucks’ child’s profile with *.
3. State the name of Megabucks’ child below, along with the reason you conclude this.

4. Attaching the marked fingerprint gel is of tremendous importance.  You must do it.

5. For the Hospital mixup scenario, identify the parents of each child and mark bands maternal and paternal as above.
Closing Declaration: At the close of this lab report, I can attest to having done it by my own hand.  If I received help from peers or from tutors in doing it, this was purely to understand the material, and I did not knowingly transfer information from or to other sources (my peers or otherwise) in the process of doing this work.

Student Signature (pen): _______________________________
Date: ___________
Lab Completed Satisfactorily___________________________________






Teacher Signature 
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