Technology through Punnett Squares

INSTRUCTIONS:  PREDICTING RESULTS OF MONOHYBRID CROSSES

Type in any search engine, “Introducing Punnett Squares.”  One of the options is an interactive site with examples and trials.  Use the site below to help answer questions or practice with probability.  http://www.usoe.k12.ut.us/curr/science/sciber00/7th/genetics/sciber/punnett.htm 

In this activity you will be utilizing your Microsoft office tools to create punnett squares.  You will be inserting Punnett squares using tables:  4 small squares in the shape of a window.  You may want to follow the sample given to you by your instructor to assist in creating this document.  The capital letter indicates a dominant gene. What are the possibilities for a particular cross?  What may be passed on to offspring which is called the allele?  To market and demonstrate these predictions, we will be concentrating on three examples:  Homozygous x Homozygous, Homozygous x Heterozygous, Heterozygous x Heterozygous.  Please follow the directions below:
1. Type the title within a text box.  Text box should include a 4 1/2 pt. border, a texture OR 2-color fill effect and bold, center the title within box.  
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The line style is located on the “drawing toolbar”.  Click on the “line style” as shown to the left.  
Right click the text box, choose format text box and go to colors and lines, fill effect to use color or texture.

1st paragraph – The first letter contains a drop cap for the letter “A.”  

Type the paragraph first and go back and select the first letter “A”.

Open the “format” menu and choose “drop cap”.  
A

 cross between individuals that involves one pair of contrasting traits is called a monohybrid cross.  A cross between a pea plant that is pure for producing purple flowers and one that is pure for producing white flowers is an example of a monohybrid cross.  Biologists use a diagram called a Punnett Square to aid them in predicting the probability that certain traits will be inherited by offspring.  The following three examples show how a Punnett Square can be used to predict the outcome of different types of crosses.
Center and bold:  Example 1:  HOMOZYGOUS X HOMOZYGOUS
(pp)

Note:  Example 2 and 3 will follow instructions below as well.   Give some extra room for the letters before you insert the 2 x 2 table. 
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 Hold down the mouse on the table icon in the standard toolbar (2 x 2) as pictured left.
· Let go of the mouse.  The table will appear.  

Don’t adjust the width of the table yet.  

· Insert a picture of a purple pea plant in the table.  Right click the image and remove the hyperlink and open the format menu and choose format picture.  Go to layout and choose tight.   (Note:  once this is done, you may copy and paste it in other squares if identical). Suggestion:  Use the internet search engine to get your image.  
· Type “Pp” in the top left hand corner of each square.  Use 14 pt and bold.  Adjust the width of your table cells by using your “grid” on the ruler.  (See below image.)
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Each table contains a thick border.  To complete, open your “table menu” and choose “table properties” and “borders and shading”.  Choose the thick line.

· Draw a small text box with the letters PP to the left of the table. Bold.  

· Type the additional P’s where needed.  

Type the following paragraph under the pea plant flower table to explain the concept.  
A pea plant homozygous for purple flowers (above) crosses with a pea plant homozygous for white flowers will produce only purple-flowering offspring.  Note that all of the offspring will be heterozygous for flower color.  

The cross above is a monohybrid cross between a pea plant homozygous for purple flower color “PP” and a pea plant homozygous for white flower color “pp”.  The alleles contribute by the homozygous dominant parent are represented by “P’s” on the left side of the Punnett square.  The alleles contributed by the homozygous recessive parent are represented by “p’s” across the top Punnett square.  Each box within the Punnett square is filled in with the letters that are above it and beside it outside the square.  The combinations of alleles in the four boxes indicate the possible genotypes that can result from the cross.  The predicted genotype is “Pp” in every case.  Thus, there is a 100 percent probability that the offspring will have the genotype “Pp” and thus, the phenotype purple flower color.  

Center and bold:             Example 2:  Homozygous x Heterozygous
          (Bb)
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T

he Punnett square above shows a cross between a guinea pig that is homozygous dominant for the trait of black coat color (BB) and a guinea pig that is heterozygous for this trait (Bb).  The letter “b” stands for the recessive allele.  Genotype “bb” results in a brown coat.  Notice that there are two possible genotypes that can result from this cross, “BB” or “Bb”.  The probability of an offspring with the genotype “BB” is 2/4, or 50 percent.  In other words, you could expect about 50 percent of the offspring resulting from this cross to be homozygous dominant for the black coat and about 50 percent to be heterozygous dominant for black color.  The probable phenotype is black coat color in every case; thus, 4/4, or 10 percent, of the offspring are expected to have a black coat.  What if the homozygous guinea pig had been homozygous recessive for coat color?  In this case, the homozygous would have the genotype “bb”.  Crossing a “bb” guinea pig with a “Bb” guinea pig is likely to produce about 50 percent “Bb” offspring and about 50 percent “bb” offspring.  
Example 3:  Heterozygous x Heterozygous
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I

n rabbits, the allele for black coat color (B) is dominant over the allele for brown coat color (b).  As you can see, ¼ (25%) of the offspring are predicted to have the genotype (BB), ½ (50%) are predicted to have the genotype Bb and ¼ (25%) are predicted to have the genotype (bb).  Thus, ¼ (75%) of the offspring resulting from this cross are predicted to have a black coat.  One-fourth (25%) of the offspring are predicted to have a brown coat.  
PREDICTING RESULTS OF MONOHYBRID CROSSES
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Crossing 2 rabbits that are both heterozygous for black coat color tends to produce 50 percent heterozygous black individuals, 25% homozygous black individual and 25% homozygous brown individuals.
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