Quiz 3

Name:

1.  Explain the difference between classical genetics and reverse genetics in the context of performing genetic screens.

Classical genetics screens start with a pathway/process, identify the genes involved, and then tries to understand how they work together.  


(Function to genes)

Reverse Genetics 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.
b) You end up with 5 strains of worms that grow to a large size due to recessive mutations.  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.  You are studying 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)  Explain how this type of mutation might affect the protein product of the gene.



It could cause the protein to not fold properly, could lead to a gain of function, etc.  There are many possible answers here. 

(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 it is explained correctly!
