Génétique, L2 Biology, by: Sabri Bousbia, 

TD 4 (Charactères Transmission)

Exercise 1 :
1) How are parents' genes transmitted on to their offspring?

2) A cell contains the following chromosomes: 


If crossing-over (intra-chromosomal recombination) occurs between the 2 homologous chromosomes, what is (are) the possible genotype(s) of the gametes that will be produced?
Exercise 2 :
1) How many different chromosome combinations (interchromosomal recombination) can result during meiosis in a species that has a diploid number (2N) of 8 chromosomes (Assume no crossing-over (intrachromosomal recombination) occurs)?
2) Develop a mathematical formula that allows you to calculate the answer to question 3.
3) Using this formula, how many chromosome combinations can result from meiosis when the diploid number is 46 (as it is in humans)?
Exercise 3 :

Chromosomal nondisjunction during meiosis is the main cause of Down syndrome. Here is a schematic representation of meiosis and gametocyte fertilization.   
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1) Label the first and second divisions of meiosis.
2) Complete the diagram in case of accidents in the second division of meiosis leading to trisomy 21 (only represent chromosome 21). 

Exercise 4 :
You are runing an assisted reproduction clinic and provide genetic diagnostic services using high technology. A married couple who already had a child with cystic fibrosis approach you because they wish to have another child, but only if they can be assured that the child will not have cystic fibrosis. You genotype the woman and discover that she is a heterozygote for Del508, the most common mutation causing cystic fibrosis. You suggest that the couple consider first polar body testing, in which several unfertilized oocytes (each with its first polar body) are retrieved from the woman, the first polar bodies are removed, and PCR tests are conducted on DNA from each of the first polar bodies. The couple agrees, and you obtain the following results:
	PCR test of first polar body DNA for presence of 
	PCR test of first polar body DNA for presence of 



	Ovocyte N° 
	Mutation Del508 
	wild-type sequence (wt = wild-type)

	#1 
	+ 
	+ 

	#2 
	+ 
	- 

	#3 
	+ 
	- 

	#4 
	- 
	+ 

	#5 
	+ 
	+ 

	#6 
	- 
	+ 


+, positive test. 

-, negative test 
1) Propose an explanation for the observation that the polar bodies for oocytes #1 and #5 test positive for both Del508 and the wild type sequence, while the polar bodies for the other oocytes do not. (Do not appeal to nondisjunction.) 
Illustrate your explanation with a sketch of meiosis in oocyte #1.
2) Given the couple's desire to have a child without cystic fibrosis, which oocytes would you employ in vitro fertilization? Briefly explain or illustrate your answer.
3) What additional eggs would you consider fertilizing if you could: 

a) retrieve the second polar body for genetic testing and 

b) selectively return “unaffected” embryos to the woman’s uterus? Briefly explain or illustrate your answer.
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