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Procedure I - Part A - Baby bugs when parents are BB and bb
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Data Table - Enter your Baby Bug Counts

	BB Baby Bug
Count
	Bb Baby Bug
Count
	bb Baby Bug
Count

		0
	10
	0


		
Percentage Tables - Enter the Baby Bug percentages

Tip: Baby Bug Percentage = 100%  (Baby Bug Count) / (Total Number of Baby Bugs)

	BB Baby Bug
Percentage
	Bb Baby Bug
Percentage
	bb Baby Bug
Percentage

	0
	100
	0





Tip: Blue Rimmed Baby Bug Percentage = BB Baby Bug Percent + Bb Baby Bug Percent

	Blue Rimmed Baby Bug
Percentage
	Yellow Rimmed Baby Bug
Percentage

	100
	0






Observations and Questions

[1] Complete the Punnett square below when the parents are BB and bb.

	Punnett Square
	Male

	

Female
	Alleles/Genes
	b
	b

	
	B
	Bb
	Bb

	
	B
	Bb
	Bb




[2] Describe your baby bug results from this data run in terms of genotypes and phenotypes. 

The baby bugs will have a genotype Bb and phenotype Blue Rimmed 




[3] Why are there no BB baby bugs or bb baby bugs from this data run?

The baby bags must receive alleles from both parents. Since one parents have BB and bb, the babies takes B from the female and b from the male which result to Bb. BB and bb are thus not possible to be manifested. 





[4] Do the results for the allele distributions confirm the entries in your Punnett Square? Please explain.

The results for the allele distributions confirm the entries in your Punnett Square. From the Punnett Square, 100% of the baby bugs are Bb. In the results for the allele distributions 100% were Bb. Thus the result confirm the entries in distribution square 



[5] What evidence from this data run supports the hypothesis that the B allele is heterozygous dominant? Explain your reasoning.

This data run supports the hypothesis that B allele is a heterozygous dominant because all the offspring bear the phenotypic characteristics of being blue rimmed which was also demonstrated by parents with BB. This means that B is dominant. 


Procedure I - Part B - Baby bugs when parents are BB and Bb
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Data Table - Enter your Baby Bug Counts from each data run

	Data
Run
	BB Baby Bug
Count
	Bb Baby Bug
Count
	bb Baby Bug
Count

	1
	5
	5
	0

	2
	5
	5
	0

	3
	7
	3
	0

	4
	5
	5
	0

	5
	6
	4
	0

	6
	8
	2
	0

	7
	3
	7
	0

	8
	5
	5
	0

	9
	5
	5
	0

	10
	6
	4
	0

	Totals
	55
	45
	0










Data Averages Table - Enter your average Baby Bug Counts

Tip: BB Baby Bug Count Average = Sum of BB Baby Bug Counts / Number of Data Runs

	BB Baby Bug
Count Average
	Bb Baby Bug
Count Average
	bb Baby Bug
Count Average

	5.5
	4.5
	0




Percentage Tables - Enter the Baby Bug percentages

Tip: Baby Bug Percent = 100%  (Baby Bug Count Average) / (Total Number of Baby Bugs)

	BB Baby Bug
Percentage
	Bb Baby Bug
Percentage
	bb Baby Bug
Percentage

	55
	45
	0





Tip: Blue Rimmed Baby Bug Percentage = BB Baby Bug Percent + Bb Baby Bug Percent

	Blue Rimmed Baby Bug
Percentage
	Yellow Rimmed Baby Bug
Percentage

	100
	0







Observations and Questions


[6] complete the Punnett square below when the parents are BB and Bb.

	Punnett Square
	Male

	

Female
	Alleles/Genes
	B
	b

	
	B
	BB
	Bb

	
	B
	BB
	Bb




[7] Using your Punnett Square, calculate the expected percentage of Blue Rimmed Baby Bugs and Yellow Rimmed Baby Bugs. Show your work. How do your percentage table results compare with the Punnett Square calculations? (Higher, lower, similar) Explain your answer.

Total possibilities=4
Number of Blue Rimmed Baby Bugs=4 (i.e. with genotype BB and Bb)
Number of Yellow Rimmed Baby Bugs=0 (i.e. with genotype bb)



 x 100%
	=100% similar	

	





=0% similar



[8] Why do we use multiple data runs for this procedure? Explain your answer.

Multiple data run reduces the chance of error as error is distributed in all trials. For example, if we were to do the first trial only and get BB=10, Bb=0 and bb=0, then, we would be making wrong conclusion when we say that the probability of getting BB is a hundred percent and Bb, bb is 0%

[9] For this set of parents, is it possible to draw conclusions about the genotype counts from examining the phenotypes? Why or why not? Use counts from one of your BB vs Bb data runs as part of your discussion.
It is not possible to draw conclusions about the genotype counts from examining the phenotypes as it would give a misleading information. This is because both genotype BB and Bb gives similar phenotype characteristics.  From the data run there was a total of 55 and 45 BB and Bb respectively. However, all the offspring were blue ringed. Thus looking at the phenotype can conclude that the offspring that were blue ringed were BB while in real sense there was both BB and Bb. 





Procedure I - Part C - Baby bugs when parents are bb and Bb

Data Table - Enter your Baby Bug Counts from each data run

	Data
Run
	BB Baby Bug
Count
	Bb Baby Bug
Count
	bb Baby Bug
Count

	1
	0
	5
	5

	2
	0
	5
	5

	3
	0
	8
	2

	4
	0
	8
	2

	5
	0
	5
	5

	6
	0
	5
	5

	7
	0
	5
	5

	8
	0
	7
	3

	9
	0
	6
	4

	10
	0
	9
	1

	Total
	0
	63
	37




Data Averages Table - Enter your average Baby Bug Counts

Tip: BB Baby Bug Count Average = Sum of BB Baby Bug Counts / Number of Data Runs

	BB Baby Bug
Count Average
	Bb Baby Bug
Count Average
	bb Baby Bug
Count Average

		0
	6.3
	3.7




Percentage Tables - Enter the Baby Bug percentages

Tip: Baby Bug Percent = 100%  (Baby Bug Count Average) / (Total Number of Baby Bugs)

	BB Baby Bug
Percentage
	Bb Baby Bug
Percentage
	bb Baby Bug
Percentage

	0
	63
	37





Tip: Blue Rimmed Baby Bug Percentage = BB Baby Bug Percent + Bb Baby Bug Percent

	Blue Rimmed Baby Bug
Percentage
	Yellow Rimmed Baby Bug
Percentage

	63
	37













Observations and Questions

[10] complete the Punnett square below when the parents are bb and Bb.

	Punnett Square
	Male

	

Female
	Alleles/Genes
	B
	b

	
	b
	Bb
	bb

	
	b
	Bb
	bb




[11] Using your Punnett Square, calculate the expected percentage of Blue Rimmed Baby Bugs and Yellow Rimmed Baby Bugs. Show your work. How do your percentage table results compare with the Punnett Square calculations? (Higher, lower, similar) Explain your answer.


Total possibilities=4
Number of Blue Rimmed Baby Bugs=2 (i.e. with genotype BB and Bb)
Number of Yellow Rimmed Baby Bugs=2 (i.e. with genotype bb)






=50% (Higher)






=50% (Lower)


[12] For this set of parents, is it possible to draw conclusions about the genotype counts from examining the phenotypes? Why or why not? Use counts from one of your bb vs. Bb data runs as part of your discussion.
It is not possible to draw conclusions about the genotype counts from examining the phenotypes as it would give a misleading information. This is because both genotype BB and Bb gives similar phenotype characteristics.  From the data run there was a total of 63 and 37 BB and Bb respectively. However, all the offspring were blue ringed. Thus looking at the phenotype can conclude that the offspring that were blue ringed were BB while in real sense there was both BB and Bb. 


Procedure I - Part D - Baby bugs when parents are Bb and Bb

Data Table - Enter your Baby Bug Counts from each data run

	Data
Run
	BB Baby Bug
Count
	Bb Baby Bug
Count
	bb Baby Bug
Count

	1
	1
	2
	7

	2
	1
	5
	4

	3
	3
	3
	4

	4
	2
	6
	2

	5
	2
	7
	1

	6
	7
	10
	3

	7
	2
	4
	4

	8
	2
	4
	4

	9
	4
	3
	3

	10
	3
	6
	1

	Total
	27
	50
	33




Data Averages Table - Enter your average Baby Bug Counts

Tip: BB Baby Bug Count Average = Sum of BB Baby Bug Counts / Number of Data Runs

	BB Baby Bug
Count Average
	Bb Baby Bug
Count Average
	bb Baby Bug
Count Average

	2.7
	5.0
	3.3



Percentage Tables - Enter the Baby Bug percentages

Tip: Baby Bug Percent = 100%  (Baby Bug Count Average) / (Total Number of Baby Bugs)

	BB Baby Bug
Percentage
	Bb Baby Bug
Percentage
	bb Baby Bug
Percentage

		24.545
	45.45
	30





Tip: Blue Rimmed Baby Bug Percentage = BB Baby Bug Percent + Bb Baby Bug Percent

	Blue Rimmed Baby Bug
Percentage
	Yellow Rimmed Baby Bug
Percentage

	70
	30

















Observations and Questions

[13] Complete the Punnett square below when the parents are Bb and Bb.

	Punnett Square
	Male

	

Female
	Alleles/Genes
	B
	b

	
	B
	BB
	Bb

	
	b
	Bb
	bb




[14] Using your Punnett Square, calculate the expected percentage of Blue Rimmed Baby Bugs and Yellow Rimmed Baby Bugs. Show your work. How do your percentage table results compare with the Punnett Square calculations? (higher, lower, similar) Explain your answer.

Total possibilities=4
Number of Blue Rimmed Baby Bugs=3(i.e. with genotype BB and Bb)
Number of Yellow Rimmed Baby Bugs=1 (i.e. with genotype bb)
Total possibilities=4
Number of Blue Rimmed Baby Bugs=2 (i.e. with genotype BB and Bb)
Number of Yellow Rimmed Baby Bugs=2 (i.e. with genotype bb)




=75% (equal)







=25% (equal)








[15] For Bb vs Bb parents, discuss how the genotype counts confirm the counts for the phenotypes in the display. Be specific. Use counts from one of your Bb vs Bb data runs as part of your discussion.

For heterozygous parents (both with genotype Bb), 25% of the offspring shows characteristics associated with the recessive alleles while those with dominant characteristics is 75%. For this reason, it is possible to counts genotype to confirm the phenotypes in the display. For example, in the Procedure I - Part D - Baby bugs when parents are Bb and Bb, it is evident that the offspring with recessive characteristics constitute 30% which is almost a quarter of the total offspring while 70 is have dominant characteristic. 



Procedure II - Part A - Bug Population changes when there is a breeding preference for blue rimmed bugs
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Data Table - Enter your Final Bug Counts

	BB Bug
Count
	Bb Bug
Count
	bb Bug
Count

	16
	4
	0



		
Percentage Tables - Enter the Final Bug percentages

Tip: Bug Type Percentage = 100%  (Bug Type Count) / (Total Number of Bugs)

	BB Bug
Percentage
	Bb Bug
Percentage
	bb Bug
Percentage

	80
	20
	0





Tip: Blue Rimmed Baby Bug Percentage = BB Bug Percent + Bb Bug Percent

	Blue Rimmed Bug
Percentage
	Yellow Rimmed Bug
Percentage

	100
	0



Observations and Questions

[16] Describe the bug population change results during this data run in terms of genotypes and phenotypes. 

The phenotype change observed is that the population of yellow ringed bugs changed from 10 to 0 while that of blue ringed bug increased from 10 to 20. The genotype of BB increased from 10 to 16, Bb from 0 to 4 while bb reduced from 10 to 0



[17] Do your results suggest anything about what the composition of this population might be at some distant point in the future? Defend your answer. 

The offspring in the distant future will have dominant characteristics only and the probability of having those with recessive characteristics will be very small or even impossible. Based on the sequence observed in the Procedure II - Part A, it is definite that the recessive characteristic would diminish forever. In the beginning, there were equal number of parents with dominant (BB) and recessive (bb) genotype. However, after sometimes, the offspring with recessive characteristics reduced to 0 and also with heterozygous alleles were only 20%. If this trend continues for a long time, then, it is possible for heterogeneous alleles to diminish to zero. 

[18] Based on the initial starting population, use the Hardy-Weinberg equation to predict the future bug population phenotype composition. Hint: Under the Background tab, go to the Summary of Formulas Needed for Calculations section, see the example titled Using the Hardy-Weinberg Equation, then do Step 1 and Step 2 using the initial starting population for this data run.


Initial Population Composition — 10 blue bugs of genotype BB and 10 yellow bugs (8 genotype bb) 
Final Population Composition — 20 blue bugs (16 BB and 4 Bb) and 0 yellow bugs (0 bb)


Step 1: Determine  and  from the initial population composition data


= =0.5



= =0.5


Step 2: using Hardy-Weinberg equation 

 p2+2pq+q2=1

Where q2 is the proportion of yellow bugs and p2+2pq is the proportion of blue bugs.


Proportion of yellow bugs=q2= (0.500) 2=0.25⇒25%

Proportion of blue bugs=1−q2=1-0.25=0.75⇒75%


[19] Is this population consistent with the expectations of the Hardy-Weinberg model, that is, is this population stable? Hint: Under the Background tab, go to the Summary of Formulas Needed for Calculations section, see the example titled using the Hardy-Weinberg Equation, then do Step 3 and Step 4 for this data run.
Step 3: Determine the observed final population phenotype percentages from data
Observed proportion of blue bugs= = =100%

Observed proportion of yellow bugs= = =0%


Step 4: Comparison 
Blue — predicted: 75%; observed: 100%
Yellow — predicted: 25%; observed: 0%


Thus:
This population is not consistent with the expectations of the Hardy-Weinberg model




Procedure II - Part B - Bug Population changes when there is a breeding preference for yellow rimmed bugs
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Data Table - Enter your Final Bug Counts

	BB Bug
Count
	Bb Bug
Count
	bb Bug
Count

	1
	0
	19



		
Percentage Tables - Enter the Final Bug percentages

Tip: Bug Type Percentage = 100%  (Bug Type Count) / (Total Number of Bugs)

	BB Bug
Percentage
	Bb Bug
Percentage
	bb Bug
Percentage

	5
	0
	95





Tip: Blue Rimmed Baby Bug Percentage = BB Bug Percent + Bb Bug Percent

	Blue Rimmed Bug
Percentage
	Yellow Rimmed Bug
Percentage

	5
	95



Observations and Questions

[20] Describe the bug population change results during this data run in terms of genotypes and phenotypes. 

The phenotype of blue ringed bugs changed from 50% to 5% while that of yellow ringed bugs increased from 50% to 95%. The change in genotype of BB reduced from 50% to 5%, Bb remained 0% while bb increased from 50% to 95%



[21] Is this population consistent with the expectations of the Hardy-Weinberg model, that is, is this population stable? Hint: Under the Background tab, go to the Summary of Formulas Needed for Calculations section, see the example titled Using the Hardy-Weinberg Equation, then do Step 3 and Step 4 for this data run.




Step 3: Determine the observed final population phenotype percentages from data
Observed proportion of blue bugs= = =5%

Observed proportion of yellow bugs= = =95%


Step 4: Comparison 
Blue — predicted: 75%; observed: 5%
Yellow — predicted: 25%; observed: 95%

Thus:
This population is not consistent with the expectations of the Hardy-Weinberg model




[22] Discuss what your analysis above indicates about the applicability of the Hardy-Weinberg criteria to this population. Which assumptions, if any, of the Hardy-Weinberg criteria are violated?

Application of Hardy-Weinberg criteria must follow all the 5 rules; ie 
1. Individuals of all genotypes within a given population have equal rates of survival and equal reproductive success. No selection process is at work in the stable population.
2. Changes in a nucleotide sequence of a gene (a mutation) do not create a new allele
3. Individuals do not migrate into or out of the population
4. The population is large enough that random changes in alleles are on a small scale and do not come to dominate within the population
5. Individuals within the population are not selective about their mates; they mate randomly
For this example, rule 4 and 5 are violated since the population is small and thus random changes in alleles are on a large scale and thus come to dominate within the population and Individuals within the population are selective about their mates as the yellow ringed bugs are preferred mates


Procedure II - Part C - Bug Population changes when there is not a rim-color breeding preference for bugs (genetic drift)
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Data Table - Enter your Final Bug Counts

	BB Bug
Count
	Bb Bug
Count
	bb Bug
Count

	4
	9
	7



		
Percentage Tables - Enter the Final Bug percentages

Tip: Bug Type Percentage = 100%  (Bug Type Count) / (Total Number of Bugs)

	BB Bug
Percentage
	Bb Bug
Percentage
	bb Bug
Percentage

	20
	45
	35




Tip: Blue Rimmed Baby Bug Percentage = BB Bug Percent + Bb Bug Percent

	Blue Rimmed Bug
Percentage
	Yellow Rimmed Bug
Percentage

	65
	35




Observations and Questions

[23] Describe the bug population change results during this data run in terms of genotypes and phenotypes. 

The phenotype change is that the blue ringed bugs increased from 50 to 65% while the yellow ringed bugs reduced from 50 to 35%. 
The genotype change is that the BB reduced from 50% to 20%; Bb increased from 0 to 45% and bb reduced from 50% to 35%.

[24] Is this population consistent with the expectations of the Hardy-Weinberg model, that is, is this population stable? Hint: Under the Background tab, go to the Summary of Formulas Needed for Calculations section, see the example titled Using the Hardy-Weinberg Equation, then do Step 3 and Step 4 for this data run.

Step 3: Determine the observed final population phenotype percentages from data
Observed proportion of blue bugs= = =65%

Observed proportion of yellow bugs= = =35%


Step 4: Comparison 
Blue — predicted: 75%; observed: 65%
Yellow — predicted: 25%; observed: 35%

Thus:
This population is not consistent with the expectations of the Hardy-Weinberg model. However, this procedure is close to being consistent with Hardy-Weinberg model since the difference is 10%





[25] Discuss what your analysis above indicates about the applicability of the Hardy-Weinberg criteria to this population. Which assumptions, if any, of the Hardy-Weinberg criteria are violated?


[bookmark: _GoBack]Application of Hardy-Weinberg criteria must follow all the 5 rules; i.e. 
1. Individuals of all genotypes within a given population have equal rates of survival and equal reproductive success. No selection process is at work in the stable population.
2. Changes in a nucleotide sequence of a gene (a mutation) do not create a new allele
3. Individuals do not migrate into or out of the population
4. The population is large enough that random changes in alleles are on a small scale and do not come to dominate within the population
5. Individuals within the population are not selective about their mates; they mate randomly
In this setup, rule number rule 4 is violated since the population is small and thus random changes in alleles are on a large scale and thus come to dominate within the population 


Note: The topic below depends on sharing and comparing Procedure II - Part C data with your fellow classmates. Your instructor will inform you about the sharing process including details about how, where, and when, you should post your results and answers to the questions presented below.

[26] Compare your data run results to the results of the class as a whole. What population changes are possible? Are there any cases of extreme changes in population composition (e.g. all blue-rimmed or all yellow-rimmed)? What does the variety of population outcomes tell us about potential outcomes for small isolated populations that experience genetic drift? 
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