
Problem Set #8. Due November 21. Genomics and Yeast Questions Answers
• Yeast Genetics.  You have identified a yeast mutant cell that cannot mate. Call it ste#D.  It is

unknown if ste#D  had one or two mutations causing sterility.  Describe your simple experiment
and the expected results for the 3 situations that can determine if ste#D has 1 or 2 mutations, as
we discussed in class. (You can consider ste#D a conditional mutation.)

Do a cross to wildtype, allow cells to go through meiosis and analyze haploid progeny for mating. If 1
mutation is involved, then sterility:fertility segregates 2:2 (or 1:1).  If 2 mutations are both
needed for sterility (redundant genes), then sterility:fertility segregates 1:3. If 2 mutaitons aer
present in ste#D, both of which can confer sterility, then sterility:fertility segregates 3:1.

• Recombination: Discuss in 2-3 sentences whether meiotic recombination or mitotic
recombination occurs more frequently, and why.

Meiotic recombination occurs more frequently than mitotic recombinaton.  In meiosis, a protein
is made (Spo11) that makes DNA breaks leading to recombination. In mitosis this protein is not
made, rathe recombination is due to errors leading to DNA breaks.

• Recombination.  The human chromosomes below contain two human disease genes, BAD and
WORSE. The BAD and WORSE genes effect hair quality. The individuals that  are b-/B+ and
w-/W+ have normal hair, as do B+/B+ and W+/W+, thus showing that each of these mutations
are recessive. Only  a cell that becomes homozygous for either mutation has a hair phenotype
(b-/b- gives rise to bad hair, w-/w- to worse hair, and b-/b- w-/w- is “worse-than-bad”  hair!).
Anyway…

a. Draw how a cell  would become b-/B+ w-/w- by crossing over during mitotic recombination.
(Hint: refer to Weinert yeast lectures on mitotic recombination of the MAT locus.) SEE
BELOW

b. Given how far these genes are  from the centromere and from each other (see cM scale),
explain which cell is more common; b-/b- w-/w-;  b-/B+ w-/w-; or b-/b- w-/W+. Explain briefly
referring to the  diagram in your answer.  B-/B+ w-/w- is most frequent because the distance
between W and B loci is greater than between B and the centromere, so recombination will
occur more frequently between B and W leading to b-/B+ w-/w-.  The third cell, b-/b- w-/W+,
requires a gene conversion of B+ to b-….this will be a lower frequency event, probably, than a
crossover that can occur anywhere in the interval between B and W.
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4. Genomics questions

• Why was a complete digest with a restriction enyzme not used to make a genomic library to
sequence the genome?

A  complete digest to make a genomic library would not generate overlapping fragments,
thus it is not useful to assemble DNA sequence.

• In a DNA sequencing reaction, what happens to the length of the products made by DNA
polymerase if the concentration of ddT is extremely low and the concentration of dTTP is
extremely how? What if the concentration of dTTP is extremely low and the concentration
of ddTTP extremely high?

If ddT is low and dTTP is high, then the products will all be very long, and a sequence of all
bases will not be recovered.

If ddT is high and dTTP is low, then the products will all be very short, and a sequence of all
bases will not ber recovered.

c.        You must do this with at least one other person. Do a search on the web for genome
sequences. Any genome sequence.

a. Cite two web sites you found useful

b. Site one interesting detail you found and one interesting detail your partner found about a
genome.

c. Write down your partner’s name.


