Figure 8.13 Some Alleles Do Not Assort Independently
Morgan and colleagues at Columbia University used Drosophila as a model organism to study genetics. The researchers soon realized that some of the crosses did not follow the rule of independent assortment. Morgan crossed BbVgvg (phenotypically wild-type) flies with bbvgvg (black body, vestigial wings) flies and expected to get a phenotypic ratio of 1:1:1:1. Instead, however, he observed a phenotypic ratio of approximately 4:1:1:4. This departure from the ratios predicted by Mendel’s law can be attributed to linkage. Today, we know that the genes black and vestigial are on the same chromosome. The traits with which Mendel chose to work and publish were either on separate chromosomes, resulting in independent assortment, or very far apart on the same chromosome, essentially appearing to assort independently. However, if two of these traits were linked, he would not have obtained the 9:3:3:1 phenotypic ratio in the F2 generation from a dihybrid cross. For example, if the genes for seed shape and seed color were linked, and he crossed SSYY plants to ssyy plants as in Figure 8.5, he would have still obtained SsYy plants in the F1 generation. However, the only gametes produced by the plants in the F1 generation would be either SY or sy. Assuming complete linkage of these alleles, all of the plants in the F2 generation would be SsYy and, thus, phenotypically identical.

 

Original Papers
Morgan, T. H., and C. J. Lynch. 1912. The linkage of two factors in Drosophila that are not sex-linked. Biol. Bulletin 23: 174–182.
http://www.biolbull.org/cgi/reprint/23/3/174.pdf
Morgan, T. H. 1912. Complete Linkage in the Second Chromosome of the Male of Drosophila. Science 36: 719–720.
http://www.jstor.org/stable/1638106
http://dx.doi.org/10.1126/science.36.934.718
Morgan, T. H. 1914. No crossing over in the male of Drosophila of genes in the second and third pairs of chromosomes. Biol. Bulletin 26: 195–204.
http://www.biolbull.org/cgi/reprint/26/4/195.pdf
Morgan, T. H., A. H. Sturtevant, H. J. Muller, and C. B. Bridges. 1915. The Mechanism of Mendelian Heredity. Henry Holt and Company: New York.
http://www.esp.org/books/morgan/mechanism/facsimile/title3.html
 

Links
Kimball’s Biology Pages: Genetic Linkage and Genetic Maps
http://home.comcast.net/~john.kimball1/BiologyPages/L/Linkage.html
Dr. Thomas H. Morgan: The Nobel Prize in Physiology or Medicine 1933
http://nobelprize.org/nobel_prizes/medicine/laureates/1933/morgan-bio.html
Thomas Hunt Morgan: The Fruit Fly Scientist
http://www.nature.com/scitable/topicpage/Thomas-Hunt-Morgan-The-Fruit-Fly-Scientist-6579789
Miko, I. 2008. Thomas Hunt Morgan and Sex Linkage. Nature Education 1(1)
http://www.nature.com/scitable/topicpage/Thomas-Hunt-Morgan-and-Sex-Linkage-452
Lobo, I. & Shaw, K. 2008. Discovery and Types of Genetic Linkage. Nature Education 1(1)
http://www.nature.com/scitable/topicpage/Discovery-and-Types-of-Genetic-Linkage-500
Lobo, I. & Shaw, K. 2008 Thomas Hunt Morgan, Genetic Recombination, and Gene Mapping. Nature Education 1(1)
http://www.nature.com/scitable/topicpage/Thomas-Hunt-Morgan-Genetic-Recombination-and-Gene-496
Shaw, K. & Miko, I. 2008. Chromosome Theory and the Castle and Morgan Debate. Nature Education 1(1)
http://www.nature.com/scitable/topicpage/Chromosome-Theory-and-the-Castle-and-Morgan-456
Nature Publishing Group: Why didn't Gregor Mendel find linkage?
http://www.nature.com/nature/journal/v256/n5514/abs/256206a0.html
Columbia University: Thomas Hunt Morgan
http://www.columbia.edu/cu/alumni/Magazine/Morgan/morgan.html
