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1. 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
What if it is a 3 base pair insertion?

Insertion of one amino acid, possibly a minor effect on protein folding or interactions
2. You work in a C. elegans lab and need a worm with a specific genotype: unc-5-/unc-5-; dpy-11-/dpy-11-; lon-2-/lon-2-.  You have breeding stocks of wild type males, unc-5-/unc-5-; dpy-11-/dpy-11- hermaphrodites, and lon-2-/lon-2- hermaphrodites.  How would you get worms that are unc-5-/unc-5-; dpy-11-/dpy-11-; lon-2-/lon-2-?  Show each cross you would do and what progeny you would expect from that cross.

1: + + +/+ + + male x u d +/u d + hermaphrodite


Progeny: 
+ + +/u d + males and hermaphrodites

2: + + +/u d + males x + + l/+ + l hermaphrodites


Progeny: 
+ + +/+ + l males and hermaphrodites




u d +/+ + l males and hermaphrodites

3: self the u d +/+ + l hermaphrodites

Prog:
u d +/+ + l
+ + l/u + l
u + l/+ d +
+ d +/u d l
u d l/u d l



u d +/u + l
+ + l/+ d +
u + l/u d l
+ d +/+ + +



u d +/+ d +
+ + l/u d l
u + l/+ + +



u d +/u d l
+ + l/+ + +



u d +/+ + +


most will be hermaphrodites
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. 

a) What are two types of suppressor mutation 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.
b) 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 – ura- ( ura+



2 – ura-sup+ ( ura-sup- 

ura+ x ura+ 



ura-sup-  x ura+sup+   

Diploid: ura+/ura+ 


diploid: ura-sup-/ura+sup+
Spores: all ura+  


spores: 
ura-sup-  WT









ura-sup+  auxotroph








ura+sup-  WT








ura+sup+ WT
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.

