7.01x Lab #4 Answer Key

Identifying Mutant Genes – Complementation 

What does it mean when you say that a gene has been mutated?


There has been a change in the sequence of nucleotides in the DNA.  


This change is not necessarily in the coding region.

Thought question:
1. In 1908 a physician in London named Archibald Garrod had some new patients with an unusual condition: when their urine came into contact with air it turned black.   Compare his quandary to the lab we did today.

In both cases (our lab and Dr Garrod’s clinic) who or what 

Is the wildtype phenotype?



Lab: ability to synthesize cysteine



Garrod: urine stays yellow when contacts air

Is the assay?

Lab: plate cells on medium lacking cysteine and see if they grow



Garrod: expose urine to air and see if it turns black 
Is the mutant?


Lab: cells that cannot grow without supplemental cysteine



Garrod: the patients whose urine turns black.

By calling something or someone a mutant what assumption have we made? 


That the change in phenotype is heritable and therefore encoded in the DNA.  

What else would you want to know about Dr Garrod’s patients to determine if this assumption is correct? 


Does this trait run in families? 


Are there other families without this trait that have the same diet, environment etc?

Stage 3: Identifying Mutants
A. If two mutants have the same phenotype, do they contain mutations in the same gene?  

Maybe yes, maybe no

B. How could you determine if they are mutant in the same gene?


2 major ways:


1. Sequence the genome and/or likely genes 



In this case which sequences are you comparing? The two mutants.

2. Perform a complementation test.

How does a complementation test work?

You mate two haploid mutants of opposite mating type and determine whether the diploid has a wildtype or mutant phenotype.

C. If you cross haploid mutant A with haploid mutant B to produce the diploid mutant AB, and the diploid still has a mutant phenotype, do mutant A and B contain mutations in the same gene?

Yes, the mutants carry mutations in the same gene because they are not able to complement each other. Unless one of the mutations is dominant!  

D. What if diploid mutant AB no longer has a mutant phenotype? 

Then the mutants carry mutations in different genes because they are able to complement each other.

E. How might cys3- and cys4- strains be useful to us? 

We can perform a complementation test to determine if any of our newly isolated mutants contain mutations in cys3 or cys4. 

F. What other genes might be mutant in our cysteine auxotrophs?  

Genes that are involved in earlier steps that are common to multiple amino acids. 

G. Would being mutant in these genes give the strains a different phenotype than cys3 or cys4 mutants?


Yes, they would be auxotrophic for more than one amino acid.

H. What selective conditions would be appropriate for determining which strains contain mutations in cys3 or cys4 versus in the other genes?  

Cysteine, Serine, and Methionine synthesis share many steps and enzymes. Grow on –met media and see if the mutants also require methionine for growth.   

I. If we mate two strains and they do not grow without supplemental cysteine, how can we tell their lack of growth on cys- plates is because they do not complement each other as opposed to that they were unable to mate?

Need to also grow the strains that you have attempted to mate under conditions that require mating but not complementation to grow.  In our case we will use two other auxotrophies: lysine and methionine. 

