ChemE 355/599 Aut 2006
PCR Human Mitochondrial DNA Laboratory Report

Due October 30
Write up a report on the PCR mitochondrial DNA laboratory exercise using the following suggested format. Please do this individually, do not collaborate.

I. Goal: state the goal of the experiment
II. Experimental procedure: diagram out each step of the procedure with regard to what is happening to the sample. Start with intact cheek cells and end up with DNA at the last step (sequencing mixture). Mention where the DNA is located (i.e. pellet, supernatant or column etc.) when it is appropriate. You can either draw this with labels, or write it out descriptively. Guideline: you should have in the neighborhood of 14 steps, minimum.
III. Sequencing Data Quality

Download the zip file containing all sequences and electropherograms from the class website. Download software to view your electropherogram (a plot of fluorescence over time; the peaks of fluorescence show the sequence of the DNA determined by the fluorescently labeled ddNTPs). FinchTV is a program that can be used in any operating system (http://www.geospiza.com/finchtv/), but other programs are also available. Note that you can scroll through the sequence and adjust both the horizontal and vertical scales for better viewing.
a. Find your sequence in “ChemE 355 Unmodified Sequence Aut 06.doc”. Look over your sequence and the electropherogram and compare to see Ns (when the computer could not determine the base’s identity) or bases that were mis-called (i.e. not included that should have been, or included that may not have been real). These often indicate that your DNA sequence is of low quality, which can be caused by mistakes in various experimental steps. Think about the possible mistakes in the whole experiment process which may lead to:

(1) No PCR product (would result in no DNA band seen in the DNA gel). List at least three.
(2) Poor quality DNA sequence (given that you have a successful PCR reaction). List at least three. 
b. How long is the high quality portion of your sequence (in nucleotides/ basepairs) and why do you choose this region as high quality? When you reach the end of this high quality area, what could be happening to result in a drop in peak height?
c. Find the reverse complement of the “reverse MT” primer in your sequence
(“reverse MT” primer: 5’-GAGGATGGTGGTCAAGGGAC-3’).

Why don’t you see the forward primer sequence?
(“forward MT” primer: 5’-TTAACTCCACCATTAGCACC-3’)

IV. Data Analysis

All of the sequences for our class plus some controls in FastA format are included in the zip file posted on the class website. There are two files, one named “ChemE 355 Unmodified Sequence Aut 06.doc” which contains all the raw sequence data, the other named “ChemE 355 Modified Sequence NO 162, 172, 174, 180 Aut 06.doc”, in which the original sequences are modified so that they start and end at the same position and the Ns are changed to the appropriate nucleotides. Low-quality sequences (162, 172, 174, 180) were omitted so as not to disrupt alignment.

a. Using the multiple sequence alignment tool that you learned in the BLAST and Clustal tutorial (http://www.ch.embnet.org/software/ClustalW.html), align all of the mitochondrial DNA sequences. Use all the sequence data in the “modified sequence” to do this. Print out your alignment and attach it.
b. Make a phylogenetic tree of all of the sequences, using the tree tool from the BLAST tutorial (http://iubio.bio.indiana.edu/treeapp/treeprint-form.html). Print and attach your tree.
V. Lessons learned

a. Mixed in with the class data are the sequences from a grandmother, mother and her two daughters. Identify these sequences, and state the justification for this choice. Refer to the alignment and tree data.

b. Compare the relatedness of your sequence to the other sequences. Give at least one example of a sequence that is close to yours and at least one example of a sequence that is distant from yours. If your sequence was omitted from “ChemE 355 Modified Sequence NO 162, 172, 174, 180 Aut 06.doc”, choose another sequence to compare (be sure to write down which sequence you are choosing to compare!).

c. Compare your sequence in the two files, unmodified and modified. Try to find bases that have changed in the modification, and also compare these changes to the electropherogram. How would the alignment have been different if the sequence had not been modified? How would the alignment be different if the sequence was modified differently (i.e. if bases were “called” differently)? If you do not have Ns in your sequence or your sequence was of low-quality, use sequence 163 to complete this question.
