Solving Genetics Word Problems
You learned these steps probably in the sixth grade when first struggling with math word problems.  The steps are the same no matter the discipline.  Using a stepwise, logical method can make sure you keep your work organized and more likely to get an accurate answer to a problem.

Problem

In mice, black coat color (B) is dominant over brown (b), and a solid pattern (S) is dominant over a spotted (s).  A homozygous black, spotted mouse is crossed with a homozygous brown, solid mouse.  All the F1 mice are black and solid.  A testcross is then carried out by mating the F1 mice with brown, spotted mice.  What are the genotypes of the parents and the F1 mice?  What is the expected phenotypic ratio from the testcross?

Solving the Problem

Step 1:  Determine the questions to be answered.

Make sure you know what information you’re being asked to provide.  Is it genotypes, phenotypes, gametes, ratios?  Very often students don’t take the time to identify the information I’m asking for and as a result don’t actually answer the question being asked.  A good idea is to underline the actual question.

· Genotypes of both parents (so you know you should be giving alleles for diploid organisms, two genes)

· Genotypes of the F1 mice

· Expected phenotypic ratio of the offspring resulting from F1 mice testcrossed to brown, spotted mice (so you know you should be providing the phenotype categories with their expected ratio, which will require a Punnett square or branch diagram)

Step 2:  Write down the basic information you are given.

This problem provides important information about the dominance relations of the characters and about the mice being crossed.  Black is dominant over brown, and solid is dominant over spotted.  Record the symbols for the genes and their dominance relationship.  You should also write out what you know about the crosses from the problem.
B = black
S = solid

P:

Homozygous
  X
Homozygous

b = brown
s = spotted



black, spotted

brown, solid






F1:

      
        Black, solid






Testcross:
Black, solid
  X
Brown, spotted

Step 3:  Write down any genetic information you can determine easily, but may not be explicitly provided.

From their phenotypes and the statement that they are homozygous, you know the genotypes of the P generation must be BBss and bbSS.  The F1 mice are black and solid and therefore must have a dominant allele for each of these traits (B_S_).  Finally, the brown, spotted mice in the testcross have both recessive phenotypes and therefore must be homozygous recessive (bbss).

P:

Homozygous
  X
Homozygous


black, spotted

brown, solid



      BBss


     bbSS
F1:

      
        Black, solid




             B_S_


Testcross:
Black, solid
  X
Brown, spotted




    B_S_


        bbss
Step 4:  Break the problem into smaller parts and work through those parts.

You’ve already been able to answer one of the questions, the genotypes of the parents.  The easiest next step is usually to work through the questions by generation.  In this problem, the next step would be to determine the genotype of the F1 mice.  To do this, you must know the genotypes of the parents (which you do) and then determine the types of gametes the parents can produce.
P:

      BBss

X
     bbSS

Gametes:
        Bs


      bS
F1:

      
            BbSs     

Now that you know the genotypes of both mice being used in the testcross, you can continue to find the phenotypic ratios expected in the progeny from that cross.  With only two genes, you could use a Punnett square or you could use the branched diagram method (which you will likely always use for problems involving more than two genes).

Punnett square method:
	
	BS
	Bs
	bS
	bs

	bs
	BbSs

black, solid
	Bbss
black, spotted
	bbSs

brown, solid
	bbss

brown, spotted



Branched diagram method:  Work out the ratios for each trait independently and then combine.



Bb x bb

Ss x ss




½ Ss solid
   BbSs black, solid








½ Bb black


      ½ x ½ = ¼ 










½ ss spotted
   Bbss black, spotted

           ½ Bb black          ½ Ss solid






      ½ x ½ = ¼


           ½ bb brown        ½ ss spotted










½ Ss solid
   bbSs brown, solid







              ½ bb brown


      ½ x ½ = ¼ 










½ ss spotted
   bbss brown, spotted












      ½ x ½ = ¼
Step 5:  Check your work and make sure you’ve answered the questions asked.

You may even want to write out the questions and answers explicitly, organized, especially if your work is a little messy and hard to find the answers in.  Writing your answers explicitly like this will not only help me find them, but will also allow you to check to make sure you’ve answered what I’ve asked.


Genotypes of parents:
BBss & bbSS

Genotype of F1:

BbSs

Expected phenotypic 
black, solid : black, spotted : brown, solid : brown, spotted
ratio from testcross:
1 : 1 : 1 : 1  (or, ¼ or 25% for each phenotypic class)
