
Name ______________________________________

Pedigree Lab 

Before you begin, save this Lab Report Template on your computer as LastNameAPBIOPedigree

Go to Biology Labs Online site (http://www.biologylabsonline.com) and log onto the Pedigree Lab

Read all the instructions below BEFORE you start! It will help if you print out this template to use as you perform the lab. 

Read the Background Information on pedigrees, mutations, recombination, genetic mapping, genetic diseases, and restriction fragment length polymorphism (RFLP) analysis so that you understand the terms used in this online lab. 

To start the Pedigree Lab, click the START LAB link just under the Welcome to Pedigree Lab title or scroll down on the left if you are in the Assignments window. Wait for the Pedigree Lab to open. You will see information about Alzheimer’s disease. There is a popup window on the upper left that shows the mutation AD3. If you click on the menu, you will see a list of different mutations, Your task in this assignment is to determine the chromosomal location of the genes responsible for different genetic diseases

Assignment 1: ALS (amyotrophic lateral sclerosis) (corresponds to Online Assignment 1)

Part I: Mode of Inheritance

This assignment will walk you through the processes of determining mode of inheritance by pedigree analysis and mapping the gene locus by large family pedigrees, RFLP analysis, and recombination. The steps below are simplified from those on the online site. 
a. Choose ALS from the mutation popup list. 
b. Click on the Full Pedigree tab at the top of the screen (right next to the Information tab).
Note that this is Pedigree 1. You can see other pedigrees by clicking on the arrow to the right of the pedigree window. 
Circles represent females and squares represent males. Black vertical lines indicate offspring, siblings are connected to each other by horizontal brackets above the symbols, and parents are connected by horizontal lines. A blue circle/square represents an individual that expresses the mutant phenotype, in this case ALS. 
c. View several different pedigrees of ALS inheritance to determine what type is presented. You may already know that ALS shows an autosomal dominant inheritance pattern. Study several of the pedigrees until you are comfortable with this pattern. 
AA and Aa phenotypes have ALS while the aa phenotype is normal. 
d. Select a simple pedigree with a 1st generation parent with ALS and a 1st-generation parent who presents the normal phenotype. 
e. Assign Phenotypes:
· Double-click on the genotype for the 1st generation mother. A box will open where you can enter the genotype (AA, Aa, or aa)
· Repeat for all the circles and squares in the pedigree.
f. Click Export Pedigree 
The pedigree will appear in a new browser window. Copy and paste that pedigree in the Results section below. 
g. Repeat with another pedigree.
h. Copy and paste this pedigree in the Results section.
Part II: Mapping the Gene Locus—Large Family Pedigree and RFLP Analysis
a. Click on the Large Family Pedigree Tab at the top of the screen right next to the Full Pedigree Tab. 
b. Answer Yes to the 3 questions about disease expression. 
Your responses will help you define and narrow your search to select a Large Family database most helpful for studying recombination. For autosomal dominant inheritance, you want to look for pedigrees that have one parent who is a double heterozygote for the trait and for the probe (gene marker). For other types of inheritance patterns that you will investigate in Assignment 2, you will need to think carefully about the inheritance patterns before answering the questions!
c. Make sure the default probe is asr. 
d. Click Search Database.
e. You will see a screen displaying a pedigree with individuals labeled according to presence/absence of ALS (blue/white) and presence (+) or absence (-) of a restriction site in DNA fragments detected by the probe. +/+ is an individual homozygous for restriction site, +/- is heterozygous, and -/- is homozygous for absence of restriction sites on both chromosome homologues. 
f. Label the genotypes as you did above, double clicking and entering AA, Aa, or aa as appropriate next to each circle and square.
g. Now look at the autoradiogram showing the RFLP patterns. The first lane shows the size standards/references for determining base pair sizes of the fragments. The next 3 lanes show patterns for +/+, +/-, and -/- genotypes. The last lane, shows the pattern of the circle/square that you click on. Practice a little until you are comfortable reading these patterns. 
h. Now look for a pedigree with one parent who is a double heterozygote for trait and probe (Aa, +/-) and a parent who is a double homozygote for trait and probe (aa, +/+)
You can use the Genetic Calculator to help you. 
i. Now count the recombinant offspring and determine the % recombination. 
You can use the Genetic Calculator to help you determine what the recombinant genotypes look like. For ALS, select Trait & probe autosomal, linked. For the female, select ALS/als—asr+/asr- and for the male, select als/als and asr+/asr+. Calculate Punnet Square. The results will show you the Punnet square and the possible offspring genotypes with and without crossover.
Find and count the recombinants in your pedigree.
j. Now find another useful pedigree, and look for recombination. The Pedigree Lab will keep a running tally. You will need to count the offspring from several pedigrees to accumulate sufficient data.
NOTE: a LOD score of 3 or greater and a recombination frequency of less than 50% indicates that probe and trait are linked. If the score is greater than 50%, the trait and asr are not linked. 
For ALS, after investigating several pedigrees, you will find that the score is greater than 50%, so the ALS mutation is not on the same chromosome as the asr probe.
k. Select a different probe by clicking on New Search and select the juva probe. 
You should see evidence for linkage with this probe. 
l. Once you have evidence for linkage, click on Chromosome View at the top of the screen next to Large Family. 
You will see genetic maps that show loci for markers on 5 different chromosomes. The juva marker is located on chromosome 21. 
m. Click and drag the ALS arrow and position it according to the crossover frequency you determined. 
15% crossover means 15 map units. You won’t know on which side of juva the ALS gene is, so you need to determine the recombination frequency with the ddy and the utc3 genes. The more offspring you tally, the better your estimates of recombination frequency, so plan on tallying 50 to 100 offspring for each probe.
n. Now place the ALS gene on chromosome 21 in relation to the markers.

o. Export the graphic and copy/paste it in the results section below.

p. Return to the Large Family View
q. Export, copy and paste below any one of the pedigrees that you labeled.

r. Click New Search to return to the list of previous search results. 

s. Click Export Whole List. This will open the notebook window with your probe search results. You can add information to this notebook if you want. 

t. Copy and paste these notes in your Results section below. 
u. In this window, you can also click Export Notes and copy and paste from the resulting webpage. 
Assignment 2: Mapping Other Mutations (corresponds to Online Assignment 2) 
a. Click the Information tab at the top of the Pedigree Lab

b. Repeat the experiment, this time identifying the locations of the genes any two other genetic diseases from the following list. 
· Huntington’s disease (HD)

· Duchenne muscular dystrophy (DMD)

· Cystic Fibrosis

· Color Blindness

· Sickle Cell Disease

· Marfan’s Syndrome

· Parkinson’s disease

· Phenylketonuria

· Or any of the other mutations listed on the site

b. Use the suggestions from the online Assignment 2 and the information for each disease to determine the types of pedigrees you need to search.

Results: Pedigrees, Chromosome Maps, and Search Results
Discussion and Analysis: 
Describe the symptoms and inheritance patterns for ALS and for the other two genetic diseases that you investigated. Make specific reference to the pedigrees that you included with your results. Comment on any problems you encountered in determining the locus of the genes associated with the genetic diseases you investigated. 
Conclusion: 

Indicate the chromosome location for the genes you mapped. 
Reflection: Comment on what you learned by doing this lab.
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