Quiz 3
1. You are studying nervous cell development in C. elegans, and you would like a way to visualize the cells expressing unc-119 (a gene expressed in neurons) in the adult worm.  How might you go about this?
Make a GFP construct with an unc-119 promoter.  
2. You decide to study genes involved in C. elegans motility.  After treatment with EMS, you discover a worm on your plate which twists into right-handed helices when it moves.  After isolating the gene, you sequence it to better characterize this mutation.  You discover that a single-base pair change has led to an amino acid substitution of Tryptophan for Alanine (note that these two amino acids have very different structures).  

a) What type of mutation is this?  

Missense Mutation
b) How might this type of mutation affect the protein product of the gene?

It could cause the protein to fold improperly, etc.  Many options, as long as you are able to explain them.
c) Describe one type of suppressor mutation which would help the worms overcome this phenotype.  Make sure to state whether it is allele and/or gene specific.   

Again, there are several different options.  (Smg suppressor, interaction suppressor, bypass suppressor, etc.)  As long as you can explain it!  
3. After EMS treatment, you screen your F2 hermaphrodites for mutants with defects in motility.  One mutant twists into a right-handed helix whenever it moves.  You call this mutant Rol-32 and decide to map its location.  
a) What could you do to determine which chromosome the gene is located on?  
Cross it to a mapping strain

b) You determine that rol-32 is on chromosome II.  You happen to have a second homozygous recessive C. elegans stock, Sqt-1, whose gene is well characterized and is located at position 7 of chromosome II.  You cross these two together, then allow the hermaphrodites to self-fertilize.   You find that 3/27 worms are both Rol and Sqt.  Calculate the map distance between rol-32 and sqt-1.

Square root of 1/9 = 1/3 = .3 => 30m.u.
c) To narrow down the location of your gene on chromosome II, you cross it to a strain of C. elegans homozygous for mutations in lon-17 (located at position 23 on chromosome II) and unc-13 (located at position 28 on chromosome II).  When you examine the F3 generation, you find the following progeny:

Lon nonUnc = 34 Rol



  48 nonRol

Unc nonLon = 22 Rol

                                  16 nonRol

What does this tell you about the location of the rol-32 gene relative to the position of the other two genes?

Rol-32 is located between unc-13 and lon-17

