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Process of inheritance
Introduction
Sickle cell condition is a disease caused by a single change (mutation) in the Haemoglobin Beta gene (HBB). This gene is responsible for the production of the oxygen-carrying molecule found in red blood cells (RBC). The gene is found on chromosome 11.

Normal haemoglobin DNA base sequence:	GGA CTC CTC
Sickle cell haemoglobin DNA base sequence:	GGA CAC CTC

Individuals with the genetic sickle cell condition have haemoglobin that sticks together in a low oxygen environment. This causes the RBC to deform and become rigid crescent or sickle shapes that break down in 10 to 20 days instead of the usual 3 months. This leads to a shortage of RBC, causing anaemia, which severely limits the body’s oxygen supply. The sickle shape of the RBCs also causes them to easily clog small blood vessels, which leads to pain and swelling in the hands and feet of sufferers. It can also restrict blood supply to internal organs causing damage, increased risk of strokes, infections and blindness.

Scientists can use their understanding of meiosis and inheritance to determine the probability of inheriting this condition.

The allele for normal haemoglobin is represented by “H”.
The allele for sickle cell haemoglobin is represented by “h”.

Materials
2 x different coloured counters
Permanent marker 



Procedure
1. Write a capital “H” on one side of each counter and a lowercase “h” on the other side.
2. Each counter represents a sperm or ova/egg from the parent. Flip each counter and record the letters facing up in Table 1. This is the genotype of the first child.
3. Identify and record the phenotype of the child in Table 1.
4. Repeat steps 2 and 3 fifteen more times.
5. Calculate the percentage of offspring with each genotype and phenotype for your data and record in Table 2.
6. Calculate the percentage of offspring with each genotype and phenotype for the class data and record in Table 3.
Questions
1. Describe why each parent contributes only one allele to their offspring. 
2. Identify all the possible genotypes of the children that are possible when both parents have the genotype Hh. 
Results
Table 1: The genotype and phenotype of the offspring
	Offspring
	Genotype
	Phenotype
Does the child have the sickle cell condition? (Yes/No)

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	

	11
	
	

	12
	
	

	13
	
	

	14
	
	

	15
	
	

	16
	
	




Table 2: My data: Percentage of each phenotype
	Genotype
	Phenotype
	Number of offspring
	Percentage of offspring

	HH
	
	
	

	Hh
	
	
	

	hh
	
	
	



Table 3: Class data: Percentage of each phenotype
	Genotype
	Phenotype
	Number of offspring
	Percentage of offspring

	HH
	
	
	

	Hh
	
	
	

	hh
	
	
	




Discussion
1. Describe how flipping the counters models the process of inheritance.
2. Identify which genotype occurred most frequently in your results.
3. Compare the class results with your group’s result. 
4. Describe the effect that increasing the sample size has on the reliability of the results.
5. How does this activity help explain why siblings can have different traits? 
6. In what ways is this model a good representation of inheritance? 
7. What are the limitations of using counters to model real genetic inheritance? 
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