Name:

Section: Friday 3-4

Quiz 3

Show all work for partial credit.

1. a) What are the likely effects of a single base pair insertion in the DNA near the N-terminus of a gene?

Frameshift will probably result in early stop codon - no/very tiny protein.  More severe effect on protein sequence than insertion near C-terminus.

b) What if it is a 3 base pair insertion?

Insertion of one amino acid (or stop codon), possibly a minor effect on protein folding or interactions.

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. 

1. Describe the steps you go through, starting with wild-type hermaphrodites 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.

2. 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?  What cross(es) do you do, what are the possible results, and how would you interpret them?

Complementation testing. Cross strain 1 to strain 2, 1 to 3, 1 to 4, 1 to 5, 2 to 3, etc. If mutations are in the same gene the F1 worms will be large. If the mutations are in different genes, the F1 will be wild type.

3. 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 160 Dpy worms are large.  Why did you do this cross and what do your results tell you about the map position of the size mutation?

You wanted to find out what chromosome your mutation is on. This tells you that it’s on chromosome V.  The map distance from dpy-11 is the square root of 10/160 = ¼ = 0.25 --> 25 m.u.

3. You want to find members of the uracil synthesis pathway.  To do this, you mutagenize haploid yeast that are already Ura—(auxotrophic for uracil).  When you plate your mutated yeast on media lacking uracil, 7 colonies grow.  

1. What are two types of suppressor mutations that could explain this?

1 – Intragenic: reversion of the original mutation back to wt; or compensatory mutation in the same gene. 2 – Extragenic: mutation in a different gene that bypasses the original mutation, or some sort of interaction suppressor, etc.

2. How would you distinguish between these possibilities (without sequencing the yeast)?  Explain what you would do and what results you would expect to see to support either hypothesis.

Cross your double suppressed mutant to wild type yeast. The diploid should be wild type, and the spores will tell you whether the suppressor mutation is in the same gene as the ura- mutation.

1 – intragenic suppressor: sup-ura- = Ura+

cross to wild-type: sup-ura- x ura+

diploid: Ura+ phenotype

spores: all Ura+ phenotype

2 – extragenic suppressor:  ura-; sup-  = Ura+

cross to wild-type: ura-; sup- x ura+; sup+ 

diploid: Ura+ phenotyp

spores: 
ura-sup-  = Ura+



ura-sup+ = Ura-



ura+sup- = Ura+



ura+sup+ = Ura+

If the suppression is intragenic, the spores will all be wild type. If the suppression is extragenic, ¾ of the spores will be wt, but ¼ will be uracil auxotrophs.

