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Sickle cell condition
Introduction
In this activity, you will investigate how a genetic disorder called sickle cell condition is inherited. Sickle cell condition is caused by a change in the gene responsible for producing haemoglobin, the protein that carries oxygen in red blood cells. People with the condition produce red blood cells that can become rigid and sickle-shaped, reducing their ability to carry oxygen efficiently. These abnormal cells can block blood vessels, leading to pain, fatigue, anaemia, increased risk of infection, and damage to organs over time.
By using allele notation and Punnett squares, you will explore how the allele for the recessive sickle cell condition can be passed from parents to their children and determine the probability of different genotypes and phenotypes occurring in offspring
1. Identify if the sickle cell trait is dominant or recessive.


2. If the alleles for the sickle cell gene use the letter “H” or “h”, what would be the genotype of a person that has the sickle cell condition?



3. If the alleles for the sickle cell gene use the letter “H” or “h”, what would be the genotype of a person that is a carrier for the sickle cell condition?



4. If the alleles for the sickle cell gene use the letter “H” or “h”, what would be the genotype of a person that does not have the sickle cell condition and is not a carrier for the sickle cell allele?


5. Determine the probability of the parents having a child (offspring) with the sickle cell condition if:
a. Parent 1 is a carrier (Hh) and Parent 2 is a carrier (Hh).

	Parent 1 genotype:					Parent 2 genotype:

	Parent 1 gametes:					Parent 2 gametes:

Punnett square
	
	
	

	
	
	

	
	
	




Offspring genotype and phenotype
	Offspring genotype
	
	
	
	

	Offspring phenotype
	
	
	
	



Calculate the probability a child of these parents would inherit the sickle cell condition.






b. Parent 1 is a carrier and Parent 2 has the sickle cell condition (hh). 
	
Parent 1 genotype:					Parent 2 genotype:

	Parent 1 gametes:					Parent 2 gametes:
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Offspring genotype and phenotype
	Offspring genotype
	
	
	
	

	Offspring phenotype
	
	
	
	



Calculate the probability a child of these parents would inherit the sickle cell condition.





c. Parent 1 is a carrier and Parent 2 is not a carrier and does not have the sickle cell condition.

	Parent 1 genotype:					Parent 2 genotype:

	Parent 1 gametes:					Parent 2 gametes:
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Offspring genotype and phenotype
	Offspring genotype
	
	
	
	

	Offspring phenotype
	
	
	
	



Calculate the probability a child of these parents would inherit the sickle cell condition.
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