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1. Biologist use a diagram called a 





 to help predict the probability that certain traits will be inherited by offspring.

2. The punnett square used for crossing one trait between two parents is called a 




  The punnett square used for crossing two traits between two parents is called a 




3. What are autosomes? 












4. Traits inherited on chromosome pairs 1-22 are called 



 while those traits that are inherited on chromosomes pair 23, the 


 chromosomes are called 




a. If the trait is on the “X” chromosomes it is called 







b. If the trait is on the “Y” chromosome it is called 







c. True or false?  Only females can inherit X-link traits while only males can inherit Y-link traits?  





























5. Having the phenotype “freckles” is inherited autosomal dominant.  This means 



















6. Problem:  let “F” represent freckles and “f” represent no freckles.  There are two parents.  One parent is heterozygous freckles and the other has no freckles.

	Step 1 – write the genotype for parent #1




Step 2 – write the genotype for parent #2




Step 3 – place parent #1 genotype on punnett square

Step 4 – place parent #2 genotype on punnett square

Step 5 – combine possible alleles from each parent. 
	Parent #1

Parent #2
	
	

	
	
	
	

	
	
	
	


a. When we talk about phenotype, we are talking about 







b. So…write all the possible phenotypes that could result by crossing the genotypes of these two parents.













c. Now…write the above phenotypes in a ratio form.
d. When we talk about genotype, we are talking about 







e. Now…write all the possible genotypes that could result by crossing the genotypes of these two parents.













f. Now…write the above genotypes in a ratio form.
7. Problem:  how different will your results be if both parents were heterozygous freckles?

	Step 1 – write the genotype for parent #1




Step 2 – write the genotype for parent #2




Step 3 – place parent #1 genotype on punnett square

Step 4 – place parent #2 genotype on punnett square

Step 5 – combine possible alleles from each parent. 
	Parent #1

Parent #2
	
	

	
	
	
	

	
	
	
	


a. Write all the possible phenotypes that could result by crossing the genotypes of these two parents.

b. Now…write the above phenotypes in a ratio form.
c. Write all the possible genotypes that could result by crossing the genotypes of these two parents.

d. Now…write the above genotypes in a ratio form.
e. What is the probability of producing an offspring that is homozygous dominant for freckles (hint: write first as a fraction, then as a percent)? 








f. What is the probability of producing an offspring that has no freckles?





g. What is the probability of producing an offspring that is heterozygous for freckles? 



8. Having the phenotype “cleft chin” is inherited autosomal recessive.  This means 



















9. Problem:  Let “c” represent a cleft chin.  Cross a parent that is homozygous no cleft chin with a parent that has a cleft chin.  
	Step 1 – write the genotype for parent #1




Step 2 – write the genotype for parent #2




Step 3 – place parent #1 genotype on punnett square

Step 4 – place parent #2 genotype on punnett square

Step 5 – combine possible alleles from each parent. 
	Parent #1

Parent #2
	
	

	
	
	
	

	
	
	
	


a. What is the phenotypic ratio?  










b. What is the genotypic ratio?  










c. What is the probability of producing an offspring that has no cleft?





d. What is the probability of producing an offspring that has a cleft chin?





10. Problem:  Having the phenotype “cleft chin” is inherited autosomal recessive.  Let “c” represent a cleft chin.  Is it possible to produce offspring with a cleft chin when both parents have no cleft chin? Create 2 punnett squares to get your answer.

11. If both parents do not have cleft chin, what are the possible genotypes they could have?  



12. If they were to produce a child with a cleft chin, the offspring will have the genotype 




	Parent #1

Parent #2
	
	
	
	Parent #1

Parent #2
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Phenotypic ratio? _____________________

Genotypic ratio? ______________________

Probability no cleft chin? _______________

Probability cleft chin? _________________

Probability carrier? ____________________

According to this Punnett square is it possible for two parents that does not have a cleft chin to produce a child that has one?

	
	Phenotypic ratio? _____________________

Genotypic ratio? ______________________

Probability no cleft chin? _______________

Probability cleft chin? _________________

Probability carrier? ____________________

According to this Punnett square is it possible for two parents that does not have a cleft chin to produce a child that has one?



13. Some genetics diseases are inherited autosomal recessive.  This means 





















14. Congenital neutropenia, severe (SCN) is a genetic disease that is inherited autosomal recessive.  In this disease, children with this condition lack neutrophils (a type of white blood cell that is important in fighting infection). These children suffer frequent infections from bacteria which in the past led to death in three-quarters of cases before 3 years of age. This disease is also known as severe congenital neutropenia (SCN).  Let “d” represent the disease.  Cross 2 parents who are carriers of this disease.
	Parent #1

Parent #2
	
	
	Phenotypic ratio? _________________________________

Genotypic ratio? __________________________________

Probability of producing an unaffected offspring?_________

Probability of producing an affected offspring?___________

Probability of producing a carrier of the disease?_________



	
	
	
	

	
	
	
	


15. Some traits can be inherited as a sex-linked trait.  This means 






















16. Webbed toes is inherited x-linked recessive trait.  This means 






















	Let “w” code for webbed toes.

	· XX = ______________________________
	· XY = ______________________________

	· XwX = _____________________________
	· XwY = _____________________________

	· XwXw = ____________________________
	


17. Cross a father who doesn’t have webbed toes with a mother that is a carrier of webbed toes.

	Step 1 – write the genotype for the father




Step 2 – write the genotype for the mother




Step 3 – place the father’s genotype on punnett square

Step 4 – place the mother’s genotype on punnett square

Step 5 – combine possible alleles from each parent. 
	father
mother
	
	

	
	
	
	

	
	
	
	


a. What is the phenotypic ratio?  










b. What is the genotypic ratio?  










c. What is the probability of producing an offspring that has webbed toes?  




d. Will the offspring be (circle): 
male     /     female     /     both     /     gender doesn’t matter


e. What is the probability of producing an offspring that doesn’t have webbed toes?  



f. Will the offspring be (circle): 
male     /     female     /     both     /     gender doesn’t matter


g. What is the probability of producing an offspring that is a carrier of webbed toes?  



h. Will the offspring be (circle): 
male     /     female     /     both     /     gender doesn’t matter


18. Some genetic disease can be inherited as sex-linked trait.  Take for example duchenne muscular dystrophy.  This disease is characterized by a progressive weakening andloss of muscle tissue.  First sympotoms appear in early childhood and begins with difficulty standing up.  Eventually the symptoms worsen.  The individual becomes eerily weakened and normal breathing becomes difficult.  Death usually occurs by the age of 20.  Cross a mother who is a carrier with an unaffected father.  
	Step 1 – write the genotype for the father




Step 2 – write the genotype for the mother




Step 3 – place the father’s genotype on punnett square

Step 4 – place the mother’s genotype on punnett square

Step 5 – combine possible alleles from each parent. 
	father
mother
	
	

	
	
	
	

	
	
	
	


a. What is the phenotypic ratio?  










b. What is the genotypic ratio?  










c. What is the probability of producing an offspring an affected offspring?  




d. Will the offspring be (circle): 
male     /     female     /     both     /     gender doesn’t matter


e. What is the probability of producing an offspring an unaffected offspring?  




f. Will the offspring be (circle): 
male     /     female     /     both     /     gender doesn’t matter


g. What is the probability of producing an offspring that is a carrier of the disease?  



h. Will the offspring be (circle): 
male     /     female     /     both     /     gender doesn’t matter


