You have isolated a gene from a self incompatible plant, Solanum sofaaceae, better known as the “couch potato plant.”  You show the gene co-segregates with the S locus and that plants with different S allele genotypes have different alleles of this gene.  Therefore, you name the gene LOOKS LIKE S LOCUS (LLS). 

a.  How can self incompatibility increase the fitness of a population of plants?










You do the breeding behavior experiments summarized in the table below in order to determine the type of self incompatibility exhibited by the couch potato plant.  

	Cross Number
	Female Plant Genotype
	Male Plant Genotype
	Seeds Produced

	1
	S1  S2
	S1  S2
	NO

	2
	S1  S2
	S3  S4
	YES

	3
	S1  S2
	S2  S3
	YES


 
b. What type of self incompatibility does the couch potato plant exhibit?  Justify your answer.




QUESTION 28 continued:
Next, you isolate the LLS gene from a plant that is homozygous for an S allele.  To determine if and how the LLS gene acts in self incompatibility, you transfer this gene and its promoter into a plant containing S3 and S4 alleles.  

Crosses are done between non-transgenic plants of known S allele composition and S3 S4 transgenic plants containing the LLS gene (T-S3 S4).  The following results are obtained.  Assume that the LLS transgene is expressed at a normal level in the transgenic plant.  

	Cross Number
	Female Plant Genotype
	Male Plant Genotype
	Seeds Produced

	1
	S1 S2
	T- S3 S4
	YES

	2
	S2 S3
	T-S3 S4
	YES

	3
	S3 S4
	T-S3 S4
	NO

	4
	T-S3 S4
	S1 S2
	YES

	5
	T-S3 S4
	S2 S3
	NO



c. Based on these experiments, discuss the role of the LLS gene in self incompatibility.  What is the S allele specificity of the LLS gene.  Explain your answers using the space below.
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