Biology 130 October 30, 2000

The Chromosomal Basis of Inheritance

Reading Assignment:  Chapter 15, pp. 261-271
Check the web site for BioCoach exercises and links to information about various human diseases.

Chapter 15:  The Chromosomal Basis of Inheritance

The Chromosomal Basis of Mendel’s Laws
· Chromosome Theory of Inheritance:  Mendelian genes have specific loci on chromosomes, and it is the chromosome that undergoes segregation and independent assortment

· Figure 15-1

Thomas Hunt Morgan and Drosophila

· Used Drosophila melanogaster as his experimental organism

· Nomenclature should be familiar now

· Discovery of white eye mutation

· Linked to X chromosome

· Genes located on sex chromosomes are called sex-linked genes

· Many more genes on X chromosomes than Y

· Sex-linked inheritance Figure 15-3

Linked genes tend to be inherited together because they are on the same chromosome

· Genes located on the same chromosome tend to be inherited together in genetic crosses.

· Such genes are termed linked genes 
· Drosphila example of linked genes
· Body color (gray = wild type b+; black = mutant b)
· Note that in contrast to the b gene, the body color mutation used in lab, ebony (eb), is located on a different chromosome than the vg gene.
· Wing shape (normal = wild type vg+; vestigial = mutant vg)
· Do a “test cross” of an F1 female to a homozygous recessive male (Figure 15.4)
· Do not see a 1:1:1:1 ratio of offspring phenotypes
· “Parental” phenotypes majority of offspring
· Genes for wild type/black body color and normal/vestigial wings must be located on same chromosome
· These genes are inherited together unless something happens to separate them
· New phenotypes result from genetic recombination
Independent assortment of chromosomes and crossing over produce genetic recominants

· Parental phenotypes:  offspring showing same phenotype as one of the parents in a test cross, example of pea plant YyRr (F1 of YYRR x yyrr) crossed to yyrr plant.  YR and yr are parental phenotypes

· Recombinant phenotypes: offspring showing different combinations of traits than parents.  In above example, Yr and yR would be recombinant phenotypes

· Frequency of recombinant phenotypes is the % recombination

· Unlinked genes (i.e. genes on different chromosomes) show 50% recombination

· Separation of unlinked genes occurs at metaphase I of meiosis

Recombination of linked genes

· Recombinant phenotypes are seen between linked genes due to crossing over

· Figure 15-5

Recombination data can be used to generated genetic maps
· First developed by Alfred Sturtevant

· The greater the distance between two genes, the greater the percentage of recombinant phenotypes

· Figure 15-6  b = black body (not ebony; the ebony that we used was on a different chromosome than vg), cn= cinnabar eyes (redder than normal red) and vg= vestigial wings, which you  are already familiar with.  
· Ebony is on chromosome 3, while black, cinnabar, and vg are on chromosome 2
· 1% recombination = 1 map unit = 1 centimorgan

· Linkage maps are relative maps of chromosomes; they give the order of the gene, not the absolute distance between them Figure 15-7
· Three point crosses confirm gene map order

· Trihybrid cross

· Recombinant phenotype present in smallest numbers represents a double cross-over event, tells you which gene is in the middle

· Use example of b, cn, vg.  

· “b/b cn/cn vg/vg x +/+ +/+ +/+ F1 = b+/b cn+/cn vg+/vg

· test cross F1 to b/b cn/cn vg/vg

· phenotype of offspring = genotype of gametes

	F1 gametes
	# Observed

	bg cn vg
	405

	bg+ cn+ vg+
	410

	bg cn+ vg+
	41

	bg+ cn vg
	43

	bg cn vg+
	42

	bg+ cn+ vg
	44

	bg cn+ vg
	7

	bg+ cn vg+
	8


