Practice Problems
When working genetics problems in this course, always assume that members of the P generation are homozygous, unless the information given, or the data provided, indicates otherwise.
In mice, the B allele causes a black coat color when homozygous BB or heterozygous Bb.  The b allele causes a brown coat color when homozygous bb.  In 1918, Detlefsen (Genetics 3:599-607) published the results of numerous genetic experiments with mice.  In one experiment, a black female mouse was mated with a brown male mouse and produced a litter of three black pups and one brown pup.

Problem:  (a) What are the genotypes of the parents?  (b) What is the expected black to brown ratio?  (c) Why is the ratio 3:1 in the offspring of this cross?

Mendel had a copy of Darwin’s Origin of Species.  On the first page is a note in Mendel’s handwriting the reads “pag 302”.  On page 302, Mendel marked the following passage with double lines:

The slight degree of variability in hybrids from the first cross or in the first generation, in contrast with their extreme variability in the succeeding generations, is a curious fact and deserves attention.

Identify the generations in this passage that we now call F1 and F2
Answers
1.
(a)
Because the male is brown, his genotype must be bb.  The female must be Bb because she had a brown pup.  If she were BB, then all her offspring would be black.

(b)
A black:brown ratio close to 1:1 is expected in the offspring of the cross Bb X bb, provided that a large number of progeny are produced.

(c)
The fact that the actual ratio was 3:1 is not especially unusual because there were only four progeny.  Had the number of offspring been much larger (such as 40) then an observed ratio of 3:1 would be much less likely.

2.
The “first generation” is the F1 generation, and the first of the “succeeding generation” is the F2 generation.  Mendel observed that the F1 progeny of true-breeding parents were all uniform and had the dominant phenotypes of the parents.  He further observed that variability was present in predictable ratios in the F2 and subsequent generations.  

