Genetics 320 (EEB/MCB) Exam One

NAME:

(1) [15 pointg Scientists studying pond scum at ASU have found an organism with
four sexes. Suppose the parents are P1= AAAa, P2 = AAaa, P3 = AAAA, and P4 =
Aaaa.

(@ What is the probability of getting an AAAA offspring?

(b) What is the probability of getting an AAAa offspring?

(© Given that the offspring is AAAa, what is the chance that Parent four (P4)
contributed the a alleleRlint: Think about conditional probability!

(2) [5 points] Recall the ABO blood group locus. Suppose we examine 10
offspring from a cross of Ai and Bi. What is the probability that only A and AB offspring
are recovered?

(3) [5 pointg] The probability that any particular pair of human autosomes fails to
disjoin properly in meiosis, resulting an a trisomic (three copies of that chromosome) is
1/500. Given that there are 22 pairs of autosomes, what is the probability that a trisomic
offspring is not produceddint: remember BOTH parents.
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(4) [25 Points] 1000 Gametes from andividual are scored, with the following
numbers seen:

ABcC 360 aBC 105
AbC 55 aBc 45
Abc 95 abC 340

(@8 What are the parental gametes?

(b) What are the recombination frequency between all pairs of loci?

(c) What are the double-recombinant gametes?

(d) Formally show which locus is in the middle

(e) What is the expected number of double crossovers (assuming no interference)

() What is the probability that no double crossovers are observed in our sample of
1000 (assuming no intereference)

(9) Compute the coefficient of coincidence and the interference.
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(5) [5 Points] In a cross oAaBbCCddEE x AaBbCcDdEke,
(&) What is the probability of avaBbCcDdEe offspring?

(b) What is the probability of amabbccddeeoffspring?

(6) [10 Points] Silkworm females show no recombination, while recombination is
normal in males. Consider two loci, A & B, with a (male) recombination fraction of
c =0.1. In a cross of akB/ab female and a\b/aB male,

(&) What is the probability of aABB offspring?

(b) What is the probability of akaBb offspring?

(7) [10 Points] TheU andA loci are linked on the X chromosome, with allel#/si

andA/a. Thewilbur phenotype occurs when an individual has even a single capital letter
allele (i.e.A and/orU), while the dreadesparky phenotype arises when bathandU

are lacking. Supposesparkyfemale is mated towailbur male (much to Wilma's

disgust). All of their sons amparky, while only 20 percent of the females aparky:.

(&) What can you say about the genotype oilimir male?

(b) What is the recombination fraction between A and U?

(c) Suppose aparky male is crossed towailbur female, and 30 percent of the males
aresparky, as are 30% of the females. What is the genotype afitbar mother?
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(8) [25 points] A cross was made between a proline-requiring strain (pro + / pro +)
and a adenine-requiring strain (+ ad / + ad ), and among 100 ordered tetrads from a
pro+/+ad F, five distinct types were recovered (numbers of each type are given below in
bold)

A B C D E
pro + pro + pro + pro ad pro ad
pro + pro ad + ad + ad + 4+
+ ad + + pro + pro + pro +
+ ad + ad + ad + + + ad
58 19 20 1 2

What is the recombination frequency between the proline locus and the centromere?

What is the recombination frequency between the adenine locus and the centromere?

What is the recombination frequency between the proline and adenine loci?

What is does the resulting gene map look like?

Draw the crossover(s) that occur at the 4-strand stage to give tetrad type B.

Draw the crossover(s) that occur at the 4-strand stage to give tetrad type E.



