Name:

Section: Tuesday 1-2

Quiz 3

Show all work for partial credit.

1. a) Forty three nucleotides were deleted from the coding sequence of a gene. What effect might that have?

At least 14 amino acids removed; probably an early stop codon as well due to the shift in reading frame. Protein would probably have a functional defect, be smaller than wt, and possibly unstable and quickly degraded.

b) When would a 43 nucleotide deletion from the middle of a gene not have any effect?

If the deletion was from the middle of an intron

2. 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 further characterize it.  

a) What could you do to determine which chromosome the gene is located on?  

Cross it to a mapping strain that contained recessive marker mutations on different chromosomes.  Select worms in the F2 that are mutant for the marker and see if proportion of Rol worms is < ¼ to determine if it is linked to the marker and on the same chromosome.

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 3/27 = 1/3 = 0.33 --> 33 m.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 between unc-13 and lon-17.  Number of recombinants between  lon-17 and rol-32 is 16+34 = 50.  Total number of recombinants between lon-17 and unc-13 is 120, and map distance between lon-17 and unc-13 is 5.  rol-32 is located 5/12 of 5 m.u. away from lon-17.  (Or 7/12 of 5 m.u. From unc-13.)

3. You performed a screen to look for genes that affect fruit fly wing shape.  You have identified 10 independent recessive mutations that result in flies with jagged-edged wings.  You decide to perform complementation tests to determine how many different genes you have identified.  The following chart shows your results.  A + indicates complementation and a – indicates lack of complementation.
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a) Explain how complementation testing works.

Complementation testing will tell you whether or not your mutations are in the same gene. You would cross mutant 1 to mutant 2, 1 to 3, 1 to 4, etc. If the mutations are in the same gene, the progeny will be affected. If the mutations are in different genes, the progeny will be wild type.

b) How many genes did you find that give flies jagged wings when they’re mutated?

4 different genes

