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More Genetics Practice Problems: Chi-Square Test & Linked Genes

1. A large ear of corn has a total of 433 grains, including 273 Purple & starchy, 71 Purple & sweet, 63 Yellow & starchy, and 26 Yellow & sweet.

Calculate the chi-squared value for the null hypothesis that the ear of corn was produced by a dihybrid cross (PpSs x PpSs) involving two genes for color and sweetness. Explain the chi-square test results.
2. In a certain reptile, eyes can be either black or yellow. Two black eyed lizards are crossed, and the result is 72 black eyed lizards, and 28 yellow-eyed lizards.

Calculate the chi-squared value for the null hypothesis that the black eyed parents were heterozygous for eye color. Explain the chi-square test results.
3. A sample of mice (all from the same parents, P) shows:
· 58 black hair, black eyes

· 16 black hair, red eyes

· 19 white hair, black eyes

· 7 white hair, red eyes

a) Form your hypothesis regarding the genotypes and phenotypes of the parents:
b) Use a chi square analysis to test your hypothesis.

In the fruit fly, there are genes that control for Body color, Wing shape and Eye color that all have loci on the same chromosome.  Wild-type flies have a gray body, normal wings and red eyes. There are recessive genes that code for black body type, vestigial wings and purple eyes.  Make a key below for each trait. 
4. A wild-type fruit fly (heterozygous for gray body color and normal wings) was mated with a black fly with vestigial wings. The offspring had the following phenotypic distribution: wild type, 778; black-vestigial, 785; black-normal, 158; gray-vestigial, 162.  
Calculate the recombination frequency (%) between the linked genes for body color and wing type.
5. In another cross, a wild-type fruit fly (heterozygous for gray body color and red eyes) was mated with a black fruit fly with purple eyes. The offspring were as follows: wild-type, 721; black-purple, 751; gray-purple, 49; black-red, 45.
Calculate the recombination frequency (%) between the linked genes for body color and eye color.

6. What fruit flies (genotypes and phenotypes) would you mate to determine the sequence of the body color, wing shape, and eye color genes on the chromosome?

7. Determine the sequence of genes along a chromosome based on the following recombination frequencies: A-B, 8 map units; A-C, 20 map units; A-D, 25 map units; B-C, 12 map units; B-D, 33 map units.

8. Determine the sequence of genes along a chromosome based on the following recombination frequencies: A-C, 30%; B-C, 45%; B-D, 40%; A-D, 25%.

