Name: ______________________

Thursday 4-5

Quiz 3

1. Explain the difference between classical genetics and reverse genetics in the context of performing genetic screens.
Classical genetic screens start with a pathway/process, identify the genes involved, and then try to understand how they work together.  


(Function to genes)

Reverse Genetic screens involve the disruption of known genes by targeted disruption then characterizes them.   


(Genes to function)
2. You study C. elegans and are interested in why adult worms grow to a certain size.  To find genes involved in regulating worm size, you decide to look for very large worms.  

a) Describe the steps you go through, starting with wild type worms and ending with worms that are homozygous for a mutation in a gene involved in worm size.

Mutagenize the worms, self them.  The F1 will be heterozygous for the mutation, so if it’s recessive you can’t see the mutation.  Self the F1 hermaphrodites.  Look for phenotypes in the F2; ¼ of the progeny of a heterozygous F1 worm will be homozygous for a recessive mutation, so they should be larger than wild type worms.
b) You end up with 5 strains of worms that grow to a large size.  How do you determine whether or not those worms have mutations that are in the same gene?

Complementation testing.  Cross strain 1 to strain 2, 1 to 3, 1 to 4, 1 to 5, 2 to 3, etc. if it’s the same gene the F1 worms will be large.  If the mutations are in different genes, the F1 will be wild type.
c) You cross one of your large worms to the unc-5 IV; dpy-11 V; lon-2 X strain.  When you look at the F2 worms, ¼ of the unc worms are large, and ¼ of the lon worms are large.  However, only 10 out of 50 dpy worms are large.  Why did you do this cross and what do your results tell you?
You wanted to find out what chromosome your mutation is on.  This tells you that it’s on chromosome V.

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

