BIR572 mid-term exam, 2002

Questions from Dr. Huberman

1.
You have screened for mutations that permit yeast cells to grow on plastic. Wild type yeast cells cannot grow on plastic. This wild type phenotype is designated “+” in the tables below. You have recovered 5 mutant haploid strains, labeled “a” through “e” in the table below. All of these mutant strains are able to grow on plastic. This mutant phenotype is designated “-” in the tables below. 


In order to sort your 5 mutant strains into complementation groups, you carry out a complementation test with the 5 mutant strains and with a haploid wild type strain as a control. You obtain these results:

	
	wt
	a
	b
	c
	d
	e

	wt
	+
	+
	+
	+
	+
	-

	a
	+
	-
	-
	+
	-
	-

	b
	+
	-
	-
	+
	-
	-

	c
	+
	+
	+
	-
	+
	-

	d
	+
	-
	-
	+
	-
	-

	e
	-
	-
	-
	-
	-
	-


(a)
(3 points) Which of the mutations are recessive and which are dominant?

(b)
(3 points) Dominant mutations cannot be assigned to complementation groups. How many complementation groups are represented by the recessive mutations in the above table?

(c)
(3 points) Which recessive mutant strains are in each of the complementation groups?

(d)
(8 points) Briefly explain why dominant mutations cannot be assigned to complementation groups.

2.
You decide that five mutant strains aren’t enough, so you repeat your mutagenesis and screening and obtain 10 additional mutant strains. Complementation tests reveal that two of these mutant strains, f and g, carry recessive mutations, f and g, that are in different complementation groups. To investigate the chromosomal locations of f and g you cross the two strains together and analyze the resulting tetrads. Thus the cross is between cells with genotypes f G and F g. You analyze fifteen tetrads, and you obtain the results shown in the table below. Remember that “-” indicates a mutant phenotype (cells can grow on plastic) while “+” indicates a wild-type phenotype (no growth on plastic).
	Tetrad number
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	
	-
	-
	-
	-
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	-

	
	+
	-
	-
	-
	-
	-
	+
	-
	+
	-
	-
	+
	-
	-
	-

	
	+
	+
	-
	-
	-
	+
	-
	-
	-
	+
	-
	-
	+
	-
	+

	
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	-
	-


(a) (6 points) For each tetrad, indicate whether it is parental ditype (P), nonparental ditype (N), or tetratype (T).

(b) (6 points) Are F and G linked to each other? Explain your answer with one sentence.

(c) (7 points) Are either F or G linked to a centromere? If so, is the centromere-linked gene F, G, or both? Explain your answer with one sentence.

