	How to Use a Punnett Square

A Punnett square is a chart which shows/predicts all possible gene combinations in a cross of parents (whose genes are known). Punnett squares are named for an English geneticist, Reginald Punnett. He discovered some basic principles of genetics.

Sample Problem -

*In pea plants (which Gregor Mendel studied), tall pea plants are dominant over short pea plants. Using Punnett Squares, you can predict the genotypes and phenotypes of the offspring of a cross between a homozygous (purebred) tall pea plant and a homozygous (purebred) short pea plant. 

Step 1:  Designate letters which will represent the genes/traits. Capital letters represent dominant traits, and lowercase letters represent recessive traits. 
T = tall t = short

Step 2:  Write down the genotypes (genes) of each parent. These are often given to you or are possible to determine. 

TT X tt
(tall) (short) - both homozygous (same) or purebred 

Step 3:  List the genes that each parent can contribute.

Parent 1 Parent 2                                
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Step 4. 

[image: image1.png]


Draw a Punnett square - 4 small squares in the shape of a window. Write the possible gene(s) of one parent across the top and the gene(s) of the other parent along the side of the Punnett square.

Step 5: Fill in each box of the Punnett square by transferring the letter above and in front of each box into each appropriate box. As a general rule, the capital letter goes first and a lowercase letter follows.
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Step 6. 

List the possible genotypes and phenotypes of the offspring for this cross.

The letters inside the boxes indicate probable genotypes (genetic makeup) of offspring resulting from the cross of these particular parents. There are 4 boxes, and the genotypic results should be written as percents. In this case, all 4 boxes out of the 4 are showing the Tt genotype. Therefore, each of the offspring has a 100% chance of showing the Tt genotype. 

Codominance

Sometimes alleles are neither dominant nor recessive.  Codominant alleles cannot mask other alleles and they cannot be masked by other alleles.  This means that they both “show up” in an organism when they are present.
	


With codominant alleles, you write the symbols a little differently.  Use all capital letters with superscripts.  The big letter represents the trait and the superscript letter describes the trait.

For example; if white fur and black fur are codominant, you would write the symbols like this –


FB = Black Fur


FW = White Fur
F is the symbol for fur, B is the symbol for a black codominant allele, and W is the symbol for a white codominant allele.
When making a Punnett square using codominant alleles, you bring down alleles and bring across alleles in he same way.  If the results show that an offspring has both codominant alleles, both phenotypes will show.

Examples:  

Make a Punnett square to show the cross between a black fur rat and a white fur rat, if black fur and white fur are codominant.
Make a Punnett square to show the cross between a black and white fur rat and a white fur rat, if black fur and white fur are codominant.

Make a Punnett square to show the cross between two black fur rats, if black fur and white fur are codominant.

