Quiz 1 Th 4-5pm

1) During which of the different types of cell division (Meiosis I, Meiosis II, and Mitosis) does crossing over by homologous chromosomes occur?

Answer: Meiosis I (specifically prophase)
2. You find that a species of mice can have either long or short tails.  When you mate two long-tailed mice, you find that 75% are long-tailed and 25% are short-tailed.

a) What can you conclude about the genotype of the two long-tailed parents?  Which allele is dominant: the long-tailed allele or the short-tailed allele?

b) You find a rare long-tailed strain that is hairless, which when crossed to a pure-breeding normal strain only results in normal offspring.  When you mate a hairless, long-tailed mice with a normal, long-tailed mouse, you observe the following ratio:

3 hairless, long-tailed : 3 normal, long-tailed : 1 normal, short-tailed

What can you conclude about the interaction between the hairless gene and the tail length gene?  

c) What are the genotypes of the parents in the above cross?  What are the genotypes of the offspring resulting from this cross?

ANSWER:

a) Long-tailed parents are heterozygous.  The long-tailed allele is dominant.

b) The two genes segregate independently but the recessive combination of hairless, short-tailed is lethal.  

c) The genotypes of the parents are: HhLl x hhLl.  (Tail gene segregates 3:1 so must be result of heterozygous parents.  Hairless is recessive, so only way to result from a cross to a normal mouse is if the normal mouse is heterozygous for the hairless gene.)


Hairless, long-tailed: hhLL and hhLl


Normal, long-tailed: HhLl, HhLL


Normal, short-tailed: Hhll

3) Polydactylism is a rare genetic, autosomal dominant trait where the individual has extra digits on their hands or toes.   Esperanza is heterozygous for the polydactyl trait - she has six toes on her right foot.  She also has a sister who has cystic fibrosis- a recessive disease.   Esperanza and her partner Bjorn are thinking about having children together, Bjorn also has a sister who had cystic fibrosis.  Neither Esperanza nor Bjorn, nor their parents, has cystic firbrosis.
A) What is the probability that Esperanza and Bjorn's first two children will both be polydactyl?         

        1/2 * 1/2 = 1/4

B) What is the probability that their first child will be heterozygous (a carrier) for the cystic fibrosis mutation?

      
probability that both parents are carriers and that their child is a carrier


2/3 x 2/3 x 2/4 = 2/9
            prob that Esperanza is a carrier and Bjorn is not, and their child is a carrier



2/3 x 1/3 x 1/2 = 1/9


prob that Esperanza is not a carrier and Bjorn is, and their child is a carrier



1/3 x 2/3 x 1/2 = 1/9

These are mutually exclusive events, so 2/9 + 1/9 + 1/9 = 4/9 chance of a child being a carrier.            
C) Esperanza and Bjorn decide to test their first child for both disorders, the genetic results show that their child is a carrier for cystic fibrosis (but will not have the disorder) and has the autosomal dominant polydactyl gene.  However when their child is born they have completely normal anatomy (five fingers per hand/ five toes per foot).  What is one possible explanation for this (assuming the test was correct)?  Be clear in your explanation!
Answer: Polydacty can have incomplete penetrance,  or they can argue for epistasis (but they have to show that they know what the term means).

