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Bio 21 Ch. 9:  Two Factor Crosses

Complete the following crosses.  Make sure to use a Punnett Square for each problem.    

1. Cross a homozygous tall, homozygous green seed pea plant by a homozygous short, homozygous yellow seed plant.  Tall and yellow are dominant alleles.  What are the probabilities of each of the possible F1 phenotypes?

Possible genotypes:

Possible phenotypes=

2. Self cross a heterozygous axial stem, heterozygous inflated pea plant.  What are the possible genotypes and phenotypes for the offspring?  
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3. Achondroplastia is a type of dwarfism.  Neurofibromatosis is characterized by numerous benign tumors that are visible through the skin that are associated with the central nervous system.  In humans, achondroplastic dwarfism and neurofibromatosis are both extremely rare, dominant conditions.  If a woman who is heterozygous for dwarfism and is normal for skin pigment marries a man who is normal for height and homozygous for neufibromatosis, what genotypes and phenotypes could be produces in their children and in what percentages?
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4. In dogs, dark coat color is dominant over albinos.  Short hair is dominant over long hair.  Assume that 2 independently assorting genes cause these effects.  A male dog that is heterozygous for both dark and short hair is crossed with a female that is albino and longhaired.  List all of the possible genotypes and phenotypes from this cross.  Indicate the probability of each phenotype occurring.
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5. In humans, polydactyly is a dominant genotype that is characterized by extra fingers and/or toes.  Albinism is a recessive trait in humans.  The dominant allele A, determines one step in the chemical synthesis of the dark pigment melanin in the cells of the skin, hair and eye retinas.  In homozygous recessive individuals, this step is nonfunctional and the synthesis of melanin is blocked.  A woman with 12 fingers and 11 toes is heterozygous for polydactyly.  She has normal pigmentation. Her husband has a normal number of digits but is an albino.  Predict the possible genotypes and phenotypes for their first child.

[image: image4.jpg]



[image: image5.png]



6. The ability to taste the chemical phenylthiocarbamide is a dominant phenotype.  The inability to taste this chemical is recessive.  A rare recessive allele causes cystic fibrosis.  This disease is caused by mucus clogging the person’s lungs that causes difficulties in breathing increases the chances of bacterial infections in the lungs.  It is the most common severe recessive disease among Caucasians in North America.  A phenotypically normal man whose father has cystic fibrosis is a heterozygous taster of phenylthiocarbamide.  He is having his first child.  His wife has had genetic testing that has shown that she is heterozygous for both cystic fibrosis and phenylthiocarbamide tasting.  Predict the possible genotypes and phenotypes for their child for both traits.
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Bio 21 Ch. 9: Three Factor Cross Extra Credit

Predict the possible genotypes and phenotypes for the cross below.  You must show your work for credit.  Hint: A 64 box Punnett Square can be used to solve such a cross.

Polydactyly is a dominant trait.

Albinism or being an albino is a recessive trait.

Dwarfism is a dominant trait.

A man has the following genotype: heterozygous for polydactyly, heterozygous normal for pigmentation of the skin, hair and eyes and heterozygous for dwarfism.

His wife is homozygous for polydactyly, heterozygous for normal pigmentation and homozygous for normal height.

Predict the possible genotypes and phenotypes for their first child.

