Mendelian Genetics Part 2 Notes
Dihybrid Crosses:

· What is the purpose of a dihybrid cross punnet square?

To predict and compare the genetic variations that will result from a cross of two genes.
· Example:  A male guinea pig that is heterozygous for black and smooth hair is crossed with a female guinea pig that is heterozygous for black and smooth hair.

· Step 1:  Make a Key:  

· Trait 1: Hair Color
· Dominant:  B = black
· Recessive:  b = brown
· Trait 2:  Coat type
· Dominant:  S = smooth
· Recessive:  s = curly
· Step 2:  Write the P1 genotypes:

· Male:  BbSs
· Female:  BbSs
· Step 3:  Write the P1 Cross:

· Male genotype x Female genotype

BbSs x BbSs
· Step 4:  Determine the gametes (sperm and eggs):

· Remember, parents give half of their genes to their offspring.   For each trait, a parent can only give one of each allele to their offspring.  As a result of fertilization of an egg by a sperm, offspring will have  two alleles for each trait.

· Male genotype: BbSs
· Possible sperm:


· Female genotype:  BbSs
· Possible eggs: 

· Step 5:  Set up a Punnet Square:
· Write parent 1’s gametes along top of punnet square

· Write parent 2’s gametes along left side of punnet square 

· Start by only working with the first trait, be sure to write dominant allele first. Then deal with second trait, being sure to write the dominant allele first.
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· Step 6:  Write genotypes and phenotypes of possible offspring (F1 Generation)
· Start in top left box of punnet square and write the genotype/phenotype.  Then count how many times it occurs.  Move to the next box and repeat until all combinations have been accounted for.

· Genotypic ratio:
   1 BBSS  :   2 BBSs  :   1 BBss  :  2 BbSS  :  4 BbSs  :   2 Bbss  :  
1 bbSS :  2 bbSs  :  1 bbss                  
· Phenotypic ratio:
                  9 black and smooth: 

                   3 black and curly:   

                   3 brown and smooth:   

                  1 brown and curly                  
· What does Mendel’s Principle of Independent Assortment state?
Genes for different traits can separate independently during the formation of gametes.  Traits on different chromosomes separate independently of each other.
· When does this occur?  During metaphase I of Meiosis.
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