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You have decided that, while you love UCSF and science, your true 
dream is to work at Disneyworld. You have clandestinely arranged a job 
there starting in two months. You decide that for your remaining two 
months you will drop you current project on Panda mating pheromones, 
and instead attempt a yeast screen. If a yeast cell were to bud twice, 
you could conceivably identify a temperature sensitive mutant that 
arrested with a morphology exactly like Mickey Mouse. You decide to 
screen for such mutants. You first identify ts mutants, and then do a 
screen for those that arrest with a Mickey Mouse morphology. You call 
these mic mutants. 
  
The first thing you did was a complementation test.  
Doing standard complementation tests, it appeared you identified 5 
genes, that you called MIC1 (one allele called mic1-1), MIC2 (one allele 
called mic2-1), MIC3 (one dominant allele called MIC3-1), MIC4 (one 
dominant allele called MIC4-1), MIC5 (5 alleles) 
  
You initially called MIC1 and MIC2 distinct genes based on 
complementation: you mixed together the two strains at 23°C, and 
allowed them to mate.  You then replica plated the mated mixture and 
this was able to grow at high temperature 37°C, whereas the single 
unmated strains could not.  However, on sequencing it appears that 
both are mutated in the same gene.  
  
1.  One explanation is that the two alleles of the same gene rescued 
because you got some high frequency recombination event between the 
two in the diploid, and you were selecting for this at high temperature. 
You decide to test this genetically. You take the diploid resulting from 
the cross that is able to grow at high temperature and sporulate it. What 
would you see if this were due to recombination and what would you 
see if it were instead due to “allelic complementation”. Answer this in 
terms of the phenotype (temperature sensitivity) of the spores of the 
tetrad. 
 
 2.      What is a molecular explanation of how two different alleles of the 
same gene could complement.. 
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3.     You sequenced one of the mutants and found that it was a stop 
codon in the fourth residue.  This is almost surely a null allele. What is 
an explanation of why a null involved in budding and cell division could 
be a ts? 

  
  
You sequence MIC3-1 and MIC4-1 and identified the mutated genes. 
You even verified this by putting them into a WT strain and showing that 
they conferred temperature sensitivity.  However, just to make sure, you 
decide to cross them, sporulate and look at the segregation.  The full 
genotypes are MATa MIC3-1 ura3-1 TRP1 and MAT alpha MIC4-1 
URA3 trp1-1. You allow them to mate and the select for the diploid at 
23°C on plates that are lacking uracil and tryptophan and you get no 
diploids. You do controls with wildtype and you get diploids there. 
 
4.     What might be going on?? 
 
5.     How could you test it??? 
	  


