Inheritance of Genes Which Are Further Apart on the Same Chromosome
When genes are very close together on the same chromosome, inheritance of these genes displays genetic linkage, since closely linked alleles will move together during meiosis and fertilization.  The further apart two genes are on the same chromosome, the more likely it is that crossing over will occur between these genes during meiosis.  Crossing over can result in genetic recombination for the alleles of these genes.
To illustrate the effects of crossing over, we will consider the inheritance of two genes which are relatively far apart on human chromosome 11.  The table below summarizes the proteins produced from two common alleles for each gene.
	Allele
	
	Protein
	
	Allele
	
	Protein

	   S
	(
	normal hemoglobin
	
	   A
	(
	normal enzyme for melanin production

	   s
	(
	sickle cell hemoglobin
	
	   a
	(
	defective enzyme for melanin production


Fill in the phenotypes in the following table.
	Who
	         Chromosome 11
	Phenotype

	Mother
	 _______________________

(        |s |

|a |__) 

  _______________________

(        |s |

|a |__) 


	

	Father
	 _______________________

(        |S|

|A|__) 

 _______________________

(        |s |

|a |__) 


	

	Baby
	 _______________________

(        |S|

|a |__) 

 _______________________

(        |s |

|a |__) 

	


For the baby's chromosomes, indicate which parent contributed each chromosome.

Explain how the first chromosome was produced.

Complete the following table to summarize your understanding of the inheritance of two genes, depending on their locations on the same or different chromosomes.
	Location of two genes
	Indicate which of the following influences inheritance of each pair of genes:

       crossing over
       genetic linkage
       independent assortment 
	Are alleles for these two genes inherited independently of each other?

	Very close together 

on the same chromosome
	
	

	Far apart 

on the same chromosome
	
	If the genes are sufficiently far apart, their alleles will be inherited independently.

	On different chromosomes
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