AP Bio	      NICKEL		OKM

	Unit 3: Genetics & Development



Brainy Biologist: ___________________________			Deadline: __________________________


To Do Checklist: 

1. Readings: Ch 7, 8, 14, 38 									______

2. Videos 											______	

3. Prezis links and note guides									______	

4. Labs/Activities										______	
		
5. Vocab 											______

6. Review 											______

7. Student Objectives 										______	




























Videos
	Bozeman: Cell Cycle/Mitosis/Meiosis
	https://www.youtube.com/watch?v=2aVnN4RePyI
	[image: ]

	Bozeman: Mitosis
              https://www.youtube.com/watch?v=mXVoTj06zwg
	[image: ]

	Bozeman: Meiosis
            https://www.youtube.com/watch?v=16enC385R0w


	[image: ]

	Bozeman: Mendelian Genetics
             https://www.youtube.com/watch?v=NWqgZUnJdAY
	[image: ]

	Bozeman: Advanced Mendelian Genetics
             https://www.youtube.com/watch?v=YoEgUqHOcbc
	[image: ]

	Bozeman: Mechanisms that Increase Genetic Variation
                 https://www.youtube.com/watch?v=UjMn4oHfYL4
	[image: ]

	Bozeman:
 Development Timing and Coordination
https://www.youtube.com/watch?v=pa9uPnIeVKU&list=PLFCE4D99C4124A27A&index=24
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	Bozeman: Mechanisms of Timing and Control
https://www.youtube.com/watch?v=dju6tTb55Fw&index=25&list=PLFCE4D99C4124A27A
	[image: ]


























Prezi's
	Mitosis
· https://prezi.com/mup_tfk8m8zt/ap-bio-information-5-mitosis/
	[image: ]

	Meiosis
· https://prezi.com/el-sh-qgrgsj/ap-bio-information-7-meiosis/
	[image: ]

	Cell Cycle Control
· https://prezi.com/mfbf3f0sxiax/ap-bio-information-6-cell-cycle-control/
	[image: ]

	Chromosomal Abnormalities
· https://prezi.com/y7_-iiu2ny3c/ap-bio-information-8-chromosomal-abnormalities/
	[image: ]

	Introduction to Mendelian Genetics
· https://prezi.com/jousblqvrtns/ap-bio-information-9-intro-to-mendelian-genetics/
	[image: ]

	Extension to Mendelian Genetics
· https://prezi.com/zphgne1krrqo/ap-bio-information-10-extensions-to-mendelian-genetics/
	[image: ]

	Human Genetics
· https://prezi.com/bpqviw0m4jjk/ap-bio-information-11-human-genetic-conditions/
	[image: ]


	Development
· https://prezi.com/jawqklhxdelm/ap-bio-regulation-2-development/
	[image: ]







































Mitosis: A Review (… Right?)
Big Questions:
1.

2.


[image: ]Why divide?

The Continuity of Life.

	To survive 
	To grow
	To survive


[image: ]The Cell Cycle


The phases of a cell's life
	G
	S
	G2
M

[image: ]Chromosomes



Chromatid:


Centromere:

[image: ]



Haploid vs. Diploid











Stages of Mitosis – Overview

	Stage
	Diagram
	Description
	Key terms 

	







	
	
	

	







	
	
	

	







	
	
	

	







	
	
	

	







	
	
	









Meiosis
Big Questions:
1. How is sex possible?

2. Why does sex exist?

3. Where does variation in a population come from?
[image: ]
What Sex Is
 
Sexual reproduction is highly varied in terms of 
mechanics and lifecycles 





Fundamentally, all sexual reproduction involves the same cellular process:
[image: ]
          		 



Sexually reproducing organisms need to 




Meiosis – ‘Reductive’ eukaryotic cell division
[image: ]Diploid Chromosomes





‘Sister chromatids’



[image: ][image: ]‘Homologous pairs’










[image: ][image: ]Stages of Meiosis

Prophase I ‘Crossing Over’
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Metaphase I
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Why Sex Is
[image: ]
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Sex increases variation exponentially









· Independent assortment of homologues during metaphase I




· The random nature of fertilization




· Crossing over during prophase I





Karyotype: 



[image: ]

1. How does meiosis lead to the transmission of genetic information from parent to offspring?



2. Compare the events and outcomes of meiosis with mitosis.



3. Explain the process and function of crossing over.


4. Explain how various aspects of meiosis and sexual reproduction increase variation in a species. 
[image: ]
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Bozeman Video: Meiosis

1. What is tucked away in the head of a sperm?
2. Why is it important that offspring are different from their parents?
3. What kind of cells does meiosis produce?
4. What happens in fertilization?
5. Describe what a sister chromatid is.
6. What makes haploid cells different from diploid cells?
7. What happens at crossing over in meiosis?
8. What are homologous chromosomes?
9. How many divisions occur during meiosis?
10. Why do offspring look different?




















Cell Cycle Control
Big Questions:
1. How is cell division controlled?

[image: ]2. Why do people get cancer?
[image: ]

Why divide?





It’s best to think of cell cycle as – 

[image: ]



What happens if cells don’t pass a checkpoint? 


The G1 checkpoint: 



[image: ]Senescence: 




How is the cell cycle controlled?


Internal Controls:

-




MPF:

[image: ]

Cdk:



Cyclin: 



[image: ]MPF: Cyclin + Cdk








[image: ]External controls:

-

PDGF:
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Positional Inhibition:

-
[image: ][image: ]












Cancer

Mutations happen  - You have genes to help prevent mutated cells from dividing, but these genes may mutate as well. 

Proto-oncogenes

 -

 -

 -



[image: ][image: ]














[image: ]Tumor Suppressor Genes

-

-

-






[image: ]Cancer requires –






[image: ]
The Stages of Cancer
[image: ]



1. Describe how cells determine whether or not to divide.






1. Explain the mechanics of the cell cycle control mechanisms.






1. Explain how cancer develops.






1. Compare the role that proto-oncogenes and tumor suppressor genes play in controlling the cell cycle.













Chromosomal Abnormalities

1. How can genetic material be changed?
1. How do changes in the genetic material of an organism lead to changes in the traits of that organism?
[image: ]
Non-Disjunction











Large-scale Rearrangement


[image: ][image: ]
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Examples

Single Chromosome



	Down’s Syndrome: Trisomy 21
[image: ]



Sex Chromosome

	Turner’s syndrome: Monosomy X





[image: http://learn.genetics.utah.edu/content/disorders/chromosomal/klinefelter/images/kleinfelter_karyotype.jpg]
	Klinefelter’s Syndrome: XXY








[image: ]
Multiple Y Chromosomes/ Multiple X Chromosomes

Multiple Y:




Multiple X: 





Whole Sets
[image: ]










[image: ]Rearrangements










Make Sure You Can
Explain how these mutations arise.

Explain the causes and effects of each of these situations.

Intro to Mendelian Genetics
How are traits inherited?
How are traits expressed?
Gregor Mendel								Why Peas? – “Model Organisms”
								Peas are a great model organism for genetics:

· V
· F
· F
· F
· F
[image: ]Mendel’s Experimental Method
						


Mendel’s Data
[image: ]For any trait: 
· When two different lines are crossed,
 
· When the F1 generation is crossed,


Mendel’s Conclusions
[image: ]


[image: ][image: ]
Dominant vs Recessive






[image: ]Mendel’s Laws
Law of Segregation 


[image: ]

Law of Independent Assortment



[image: ] 				
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[image: ]
Recombinant Offspring





[image: ]Solving Genetics Problems
I. Punnet Squares – helpful to visualize alleles and formation of gametes
 Mostly useful for 

Ex. A heterozygote crossed with a homozygous recessive individual produces 
[image: ]

A two trait (dihybrid) cross involves tracking four genotype combinations for each parent 



II. Probability
Since the chances of any unlinked allele winding up in a gamete is independent of the chances of any other unlinked allele winding up in the same allele, basic probability can be used to calculate the chances of any number of combinations of alleles. 
Put another way:

Analyze each trait independently then combine probabilities. 
Ex. What would be the phenotypic ratio of a dihybrid cross between two pea plants heterozygous for the 
unlinked dominant alleles of yellow and round? 




Ex. From the parental cross of PpYyIi x ppYyii, predict the fraction of the F1 generation that would have at least two recessive traits. 




[image: ]Practice: Determine the genotypic (careful!) and phenotypic ratios of the F1 generation that result from each of the following crosses. 
1. [image: ] 			2. [image: ]



[image: ]Test Cross
A method of determining the 






Make Sure You Can …
1. Explain the experimental method that Gregor Mendel used. 


2. Explain why peas are a good model organism for genetic studies.


3. Describe each of Mendel’s laws, relate them to the events of meiosis, and use them to explain/predict data from genetic experiments and practice problems. 











Mendelian Extensions

[image: ][image: ]Big Questions
1. How are traits inherited?
1. How are traits expressed?

Dominance Revisited

	Incomplete


		Ex







Codominance
[image: ]


	Ex








More than 2 choices: Many traits are controlled by more than 2 alleles.

	Multiple Alleles
[image: ]






	Polygenic









[image: ]Complex Interactions

	Pleiotropy


	Epistasis


Variable Effects

	Penetrance


	Expressivity

Summing it UP
	Relationships
	Description
	Examples

	

Complete Dominance


	
	

	
Incomplete Dominance


	
	

	

Multiple Alleles


	
	

	

Pleiotrophy



	
	

	

Epistasis


	
	

	

Polygenic


	
	






[image: ]Linkage


	Sex Linkage
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[image: ]
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Gene Linkage










Linkage Mapping 
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Non-Mendelian Inheritance



Extra-nuclear genes




[image: ]
Epigenetics




Genomic Imprinting
[image: ]





Methylation



Environmental Influence





Human Genetic Conditions
Big Questions
1. How are traits inherited?
1. How are traits expressed?
1. What is the relationship between genetics and human health?

Pedigree Analysis
[image: ]
Circles: females

Squares: males

Shaded: 

Unshaded: 




 To keep in mind …

 Very few traits

From an evolutionary perspective,

[image: ]

Autosomal

Dominant Examples 





Achondroplastic Dwarfism 
· Affects cartilage formation and bone growth

· 

Acromegaly 								Huntington’s Chorea
· Form of 						- Leads to 

· [image: ]Leads to


Recessive Examples






Albinism
· Mutation in the 


Phenylketonuria (PKU) 						Cystic Fibrosis
· Inability to digest 					- Defect in 



· Can lead to 						- Results in 

Sex-Linked
x-linked recessive
· Most 

· Tends to show up in

Duchenne Muscular Dystrophy
· Due to

· Early onset

Hemophilia 								Red-Green Colour Blindness
· Defect in 						- Defect in

· Two different forms are Defect in

· Can lead to 

X-Linked dominant or recessive?  
[image: http://www.uic.edu/classes/bms/bms655/gfx/pedigree5.gif][image: http://www.uic.edu/classes/bms/bms655/gfx/pedigree7.gif]



Y-Linked
·    

Make Sure You Can:
· Interpret pedigrees and use them to identify the mode of inheritance for particular traits. 
· Identify each of the examples in this presentation as belonging to particular modes of inheritance. 

· Explain how each of the examples discussed in this presentation affects human physiology at the molecular, cellular and organismal levels of organization. 



[image: ][image: ][image: http://embryology.med.unsw.edu.au/embryology/images/e/e5/Human_Carnegie_stage_1-23.jpg]
Overview
Animal development - 













[image: ]The evolution of the 





Four membranes:


[image: ]

Fertilization “___________________”

Fertilization events in sea urchins

Sperm releases enzymes 

Fusion of sperm and ovum triggers
[image: ]
The fusion of gametes triggers







This prevents any other









[image: ]

The fertilized cell is 




Cleavage “________________”
The zygote 										At this point, 
[image: ][image: ][image: ]




Eventually							Then
[image: ]						[image: ]

Gastrulation “ __________________”

Details may vary


The three


Gastrulation in sea urchins							Gastrulation in frogs
[image: ][image: ]




[image: ][image: ][image: ][image: ]

Fates of the three primary germ layers
Ectoderm (________________________________)
· Epidermis of skin and its derivatives (including sweat glands and hair follicles)
· ____________________________________________
· Pituitary gland, adrenal medulla
· ___________________________________________
· ___________________________________________


Mesoderm (_________________________________________)
· __________________________________________
· Circulatory and lymphatic systems
· __________________________________________
· Dermis of skin
· Adrenal cortex


Endoderm (_________________________________________)
· Epithelial lining of digestive tract and associated organs (liver, pancreas)
· ___________________________________________
· Thymus, thyroid, and parathyroid glands
[image: ]
Protostomes vs Deuterostomes

A major division line among animals













Neurulation and Organogenesis “_______________________”
[image: ]
Neurulation:










Organogenesis:





[image: ]








[image: ]Morphogenesis:
Changes in cell shape during development are referred to as

This is a very important aspect of development biology (structure and function relationships).
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Human Development 
[image: ]

[image: ]1.





2.





3.





4.






Polarity and Cell Fate
	How do cells know where they are in the embryo and what should they become?


	Roughly: Cues from two main sources


	[image: ]			[image: ]
[image: ]Fate Mapping:












Cell Fate Experiments

Funky frog fetuses:

By manipulating frog embryos at early stages

[image: ][image: ]	             




[image: ]Limb development:


[image: ]














Summarize (with drawings if it helps) the events of fertilization, cleavage, gastrulation, neurulation and organogenesis.




















Discuss some ways that the developmental fate of cells can be decided. 




 





























































Extension Questions
28. For each phase, describe at least one way mistakes during the cell cycle could result in problems.

	G1
	

	S
	

	G2
	

	M
	

	G0
	


29. Some types of cancers are treated with radiation, similar to ultraviolet light. Why might it be beneficial to irradiate cancer cells?




30. Plasmodial slime mold is an example of a multinucleated cell. It can be referred to as “one huge cytoplasmic mass with many nuclei” as seen to the right. What part of Model 1 is skipped in the formation of such a cell? Explain your answer.




31. Chemotherapy utilizes chemicals that disrupt various parts of the cell cycle, targeting rapidly growing cells. Paclitaxel (Taxol®) is one such drug that prevents the mitosis phase from taking place.
a. Explain how this drug is useful as a cancer treatment.



b. How might targeting rapidly growing cells explain common chemotherapy side effects such as hair loss and nausea?











[image: ]

[image: ]

[image: ]
1. According to Model 1, in what type of organs are the cells that enter meiosis I found?


2. Considering what you already know about mitosis in cells, what event mi •st take place during interphase before a cell proceeds to division?




[image: ]Meiosis



[image: ]
[image: ]
[image: ]
16. According to Model 3, what is the name given to the cells produced at the end of meiosis I in males?


17. What is the name given to the cells produced at the end of meiosis I in females?


18. Refer to Model 3
a. At the end Meiosis II in males, what cells are produced?


b.  What do these cells (from the previous question) eventually become?


19. Before fertilization, what happens to the secondary oocyte?


20. During fertilization which two cells come together? Be specific in your answer.

21. During meiosis II, the secondary oocyte divides unevenly, with one cell (the ovum) receiving halt of the chromosomes and nearly all the cytoplasm and organelles, while the other cell, the polar body, is much smaller and eventually degenerates. With your group, propose an explanation to explain why the secondary oocyte divides in this way.
I



[image: ]22

[image: ][image: ]Model 5 - Genetic Variation






[image: ][image: ][image: ]                             OR
Early Prophase I





Late Prophase I


[image: ]
Late Telophase I


29. Model 5 is a condensed version of meiosis I. Notice the two possible arrangements of chromosomes in late prophase I.  Considering what you know about DNA replication and meiosis, is either arrangement equally likely during the formation of tetrads in late prophase I? Explain.



30. If there were three sets of homologous chromosomes in the cell in Model 5, how many possible arrangements would there be for the tetrads in late prophase I?


Read This!


When homologous chromosome pairs align on the spindle during metaphase I the orientation of one pair is independent of the orientation of any other pair. This is known as independent assortment. Humans have 46 chromosomes, arranged as 23 pairs. During metaphase I each pair lines up independently, which results in 223 possible combinations.


31. With your group, calculate the number of possible genetic combinations due to independent assortment.


Meiosis

[image: ]







	
	Down's Syndrome
	Turner's Syndrome
	Klinefelter' s Syndrome

	Cause
	15
	17.
	19.

	Characterized
by:
	16
	18.
	20.



* INTERNET KARYOTYPING ACTIVITY- go to http://www.biology. arizona.edu/ select   Karyotyping
from options on the left
Read the Introduction to find answers to the following questions. Discuss the following questions:
A. How many karyotypes are done in the US and Canada per year?	_
B. Describe what is involved in making a karyotype.
C. What is used to make chromosomes visible?----------

D. Why do some parts of chromosomes stain more than others?
E. What is a common misconception about karyotypes and what is the correct idea?
F. Describe the usefulness of karyotypes.

At the bottom of the Introduction page ... go to PATIENT HISTORIES
	
	Notation
	Diagnosis
	Type of Chromosome Mutation

	PATIENT A
	17.
	18.
	19.

	PATIENT B
	20.
	21.
	22.

	Extra Credit PATIENT  C
	
	
	




Post Lab Discussion/Notes: There are several kinds of chromosome mutations that we will define and diagram.

23. Deletion
Define:	Diagram:


24. Inversion
Define:	Diagram:


25. Translocation
Define:	Diagram:


* Non-disjunction, Duplication and Deletion
!O
[image: ]
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AP Biology 
Monohybrid and Dihybrid Crosses

1. In juvenile amaurotic idiocy, children are normal until age 6. Then, there is a progressive decline in mental development, an impairment of vision leading to blindness, and muscular degeneration leading to death usually before the age of 20.  The trait may appear in families where both parents are normal.  Heterozygotes may be detected by an increase in a certain type of white blood cell. If such a test determines that both members of a couple are heterozygotes, what is their chance of having an infected child? 




2. A person’s second toe is sometimes longer than his/her BIG toe. This condition is due to a dominant gene (L). What will be the percent chance of a child born from a Ll x ll marriage having long second toes?




3. In a study of a Danish town, the following data was obtained concerning blue eyes and brown eyes. Which trait is dominant and which row of data (A, B, and/or C) proves the trait is dominant? 

	Parents
	Couples
	Blue Eyed Children
	Brown Eyed Children

	    A. Blue x Blue
	150
	625
	0

	    B. Blue x Brown
	158
	317
	322

	    C. Brown x Brown
	29
	25
	82






4. A woman has a rare abnormality of the eyelids called ptosis which makes it impossible for her to open her eyelids completely. The condition has been found to depend upon a single dominant gene. The woman’s father had ptosis, but her mother had normal eyelids. What proportion of her children would be expected to have ptosis if she marries a man with normal eyelids? 




5. In guinea pigs, rough fur is dominant over smooth fur. What is the percent of each genotype expected in the F2 generation when a homozygous rough fur guinea pig is crossed with a heterozygous rough fur guinea pig? (Assume the parents of the F2 generation are of different genotypes.)





6. In cattle, black color is dominant over white. How can a man with a black bull of unknown heritage determine its genotype? 




7. Phenylketonuria (PKU) is an inherited recessive defect in human beings which results in mental retardation unless the baby is put on a special diet. There is a 1/50 chance that anyone with no family history of PKU is actually a carrier of PKU. What are the chances of two people with no family history of PKU marrying and then having a PKU baby as their firstborn? 





8. Astigmatism is a vision defect caused by unequal curvature of the cornea. It results from a dominant gene (E). Wavy hair appears to be the heterozygous expression of a pair of alleles for straight (H) or curly hair (h). A wavy-haired woman who has astigmatism, but whose mother did not, marries a wavy-haired man who does not have astigmatism. What is the probability that their first child will be way-haired and astigmatic? 










9. Erika Cain on the soap opera ‘All My Children’ claims that Tad Martin is the father of her child, and wants Tad to marry her. Tad denies it. Adam Chandler, one of Erika’s many ex-husbands claims that he is the real father, and wants custody of the child. WHO IS THE REAL FATHER?
(Facial dimples are dominant over no dimples)
(Brown eyes are dominant over blue eyes)
	Erika has blue eyes and no facial dimples. 
	Adam has brown eyes and no facial dimples. 
	Tad has brown eyes and dimples.
	The baby has brown eyes and dimples.
(HINT: do not draw a punnet square, just figure out the genotypes of all the individuals involved.)







10. Attached earlobes (e) are completely recessive to free earlobes (E). Hair growing between y our middle knuckles (H) is dominant over no hair (h). Facial dimples (D) are dominant over no dimples (d). What phenotype ratios are expected from the following cross?   EeHHdd  x  EEHhDD







11. Using the information in question 10, what is the chance of a following marriage producing a child with free earlobes, n o hair between his/her knuckles, and facial dimples?	EEHhDD  x   EeHhDD









12. Using the information in question 10, how many different phenotypes are possible in the children when a trihybrid man marries a woman homozygous recessive for all three traits? 









13. In an organism with the genotype AaBBCCDDEE, how many genetically distinct kinds of gametes would be produced? 









14. In humans, brown eyes are dominant over blue: right-handedness is dominant over left-handedness. A brown-eyed, left-handed man, whose mother was blue-eyed, marries a blue-eyed, right handed woman whose father was left-handed. What are the expected phenotype ratios of their children? 
















AP Biology Lab 7: Genetics of Drosophila (virtual version)

Overview: Fruit flies—the genetic whipping boy. Fly genetics are a huge part of the field, the tiny little Drosophila melanogaster providing aspiring geneticists with over a century of good times. And flies can also be a royal pain in the butt to work with. Especially if you’re new at it. So let’s use the benefits of the modern age and perform our fly lab squarely within the boundaries of cyberspace. Ready? Good. Let’s go.

Directions:

1. Sign in and log on to your computer. Open the internet browser and go to the following website: http://www.sciencecourseware.org/vcise/drosophila/
2. Click the “”Enter as a Guest” option.
3. And here we are in our virtual lab. One very important thing: DO NOT BACK OUT OF THIS PAGE UNTIL YOU ARE COMPLETELY DONE!!! Or you will have to start over.
4. The first order of business: you will need to order your fruit flies. Click on the computer and use the “Order Flies” icon. We are going to perform three different crosses. For each one, you will need to order the correct flies:
a. Cross 1: Cross a sepia eyed male with a wild type (red eyed) female.
b. Cross 2: Cross a sepia eyed, normal wing male with a wild type eyes, vestigial wing female.
c. Cross 3: Cross a wild type male with a white eyed female.
5. After ordering your flies, you will have to work through the lab until you eventually have sorted your F1 progeny. Make sure you record all of the necessary data in your data table.
6. After you have recorded the data, you will need to establish a cross between members of your F1 generation. To do this, click on the piles of sorted flies to zoom in. Then click the “Use in New Mating” button. Do this for both a male and a female. Then return to your lab. Click on the mating jar.
7. Sort your progeny and record the necessary data in the F2 data table.
8. Now that you have the F2 data, you can begin to formulate some hypotheses about the mode of inheritance for the traits you are looking at. Briefly comment on what you believe the mode of inheritance to be. Address the following points in your conclusion:
a. What is the approximate phenotypic ratio shown in the F2 generation?
b. Does the gender of the flies seem to affect the inheritance of the traits in the cross?
c. Propose a hypothetical mode of inheritance for your given traits.
d. Use the planner page that follows the data page to develop explain your hypothesis.
e. Use chi-square analysis to determine the p-value for your hypothesis, and justify your hypothesis.
9. After you collect F2 data, clean out your incubator by clicking on the small trash can next to it. This resets your lab for the next cross.
10. Congratulations. Do this for each of your crosses. To order new flies, simply click on the computer and repeat
11. Following the three crosses that you are required to do, conduct a fourth di-hybrid cross of your choosing, that looks at the mode of inheritance of two new traits.

 (
page
 
35
) (
by
 
D.
 
Knuffke
)
Chi- Square Analysis

Directions: Using a Chi-Square test, determine whether or not the variation between the observed and expected number of individuals of each phenotype can adequately be explained by chance alone. Use the following formula and apply it to the chi-square table to determine the confidence level for the hypothesis that the variation you observed is due solely to chance. The table of probabilities is provided below the formula. The table is “upside-down” compared to the normal probability table, degrees of freedom are listed going across on the top row and probabilities are listed going down the first column.

Remember, any probability greater than .05 is not unlikely enough to disprove your hypothesis.
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Cross 1: P= sepia male * wild type female

Data Table 1- Phenotypes & numbers of the F1 progeny classes




















Date Table 2- Phenotypes & numbers of the F2 progeny classes























Hypothesized Inheritance Pattern:

Hypothesis Justification & Testing

Cross 1:
1. Symbolically represent your parental cross.
2. Draw a Punnett square to show the possible allelic combinations for this gene in the F1 generation (note, all parental generation flies are homozygous for selected traits). You do not need to keep track of gender unless you believe it is a factor in this cross.
3. Identify the genotype, phenotype and ratios (for each) that the F1 flies should exhibit.
4. Symbolically represent the F1 cross that you performed.
5. Draw a Punnett square to show all the allelic combinations possible in the F2 generation.
6. Identify the genotype, phenotype and ratios (for each) that the F2 flies should exhibit.
7. Compare your F2 experimental results to the predicted ratios, using chi-square analysis.
8. Identify the cross you performed as the following: Monohybrid or Dihybrid, and identify the traits as Autosomal or Sex-Linked, Dominant or recessive mutations.
9. Justify your conclusion using your chi-square analysis.

Cross 2: P= sepia-eye, normal-wing male * wild type, vestigial wing female Data Table 1- Phenotypes & numbers of the F1 progeny classes



















Date Table 2- Phenotypes & numbers of the F2 progeny classes























Hypothesized Inheritance Pattern:

Hypothesis Justification & Testing

Cross 2:
1. Symbolically represent your parental cross.
2. Draw a Punnett square to show the possible allelic combinations for this gene in the F1 generation (note, all parental generation flies are homozygous for selected traits). You do not need to keep track of gender unless you believe it is a factor in this cross.
3. Identify the genotype, phenotype and ratios (for each) that the F1 flies should exhibit.
4. Symbolically represent the F1 cross that you performed.
5. Draw a Punnett square to show all the allelic combinations possible in the F2 generation.
6. Identify the genotype, phenotype and ratios (for each) that the F2 flies should exhibit.
7. Compare your F2 experimental results to the predicted ratios, using chi-square analysis.
8. Identify the cross you performed as the following: Monohybrid or Dihybrid, and identify the traits as Autosomal or Sex-Linked, Dominant or recessive mutations.
9. Justify your conclusion using your chi-square analysis.

Cross 3: P= wild type male * white-eyed female

Data Table 1- Phenotypes & numbers of the F1 progeny classes




















Date Table 2- Phenotypes & numbers of the F1 progeny classes

Hypothesized Inheritance Pattern:






Hypothesis Justification & Testing

Cross 3:
1. Symbolically represent your parental cross.
2. Draw a Punnett square to show the possible allelic combinations for this gene in the F1 generation (note, all parental generation flies are homozygous for selected traits). You do not need to keep track of gender unless you believe it is a factor in this cross.
3. Identify the genotype, phenotype and ratios (for each) that the F1 flies should exhibit.
4. Symbolically represent the F1 cross that you performed.
5. Draw a Punnett square to show all the allelic combinations possible in the F2 generation.
6. Identify the genotype, phenotype and ratios (for each) that the F2 flies should exhibit.
7. Compare your F2 experimental results to the predicted ratios, using chi-square analysis.
8. Identify the cross you performed as the following: Monohybrid or Dihybrid, and identify the traits as Autosomal or Sex-Linked, Dominant or recessive mutations.
9. Justify your conclusion using your chi-square analysis.

Cross 4: Student-designed cross. Indicate parental phenotypes: Data Table 1- Phenotypes & numbers of the F1 progeny classes



















Date Table 2- Phenotypes & numbers of the F1 progeny classes

Hypothesized Inheritance Pattern: 






Hypothesis Justification & Testing

Cross 4:
1. Symbolically represent your parental cross.
2. Draw a Punnett square to show the possible allelic combinations for this gene in the F1 generation (note, all parental generation flies are homozygous for selected traits). You do not need to keep track of gender unless you believe it is a factor in this cross.
3. Identify the genotype, phenotype and ratios (for each) that the F1 flies should exhibit.
4. Symbolically represent the F1 cross that you performed.
5. Draw a Punnett square to show all the allelic combinations possible in the F2 generation.
6. Identify the genotype, phenotype and ratios (for each) that the F2 flies should exhibit.
7. Compare your F2 experimental results to the predicted ratios, using chi-square analysis.
8. Identify the cross you performed as the following: Monohybrid or Dihybrid, and identify the traits as Autosomal or Sex-Linked, Dominant or recessive mutations.
9. Justify your conclusion using your chi-square analysis.
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Genetics Practice Problems:  Pedigree Tables

Remember the following when working pedigree tables:
1) Circles are females and squares are males.
2) A shaded circle or square indicates that a person has the trait.

The pedigree seen below is for colorblindness. Shaded individuals are colorblind. First, determine the probable genotype of persons 1 – 15; then, answer the questions below the table.

[image: ]

How did you determine the genotype of the mother at 3?




Number 8 was colorblind just like his father. Where did the son at 8 get his allele for colorblindness?




Neither numbers 1 nor 2 were colorblind. How did they have a colorblind son (6)?




What must be the genotypes of the parents of a colorblind daughter? Explain.




If number 13 marries a normal man, what is the probability that their sons will be colorblind?

Queen Victoria was the world's most famous carrier of hemophilia. Her son, Leopold, and two carrier daughters, Alice and Beatrice, spread the gene fairly widely through the royal families of Europe, Prussia and Russia. Fortunately, no modern monarchs have inherited the allele. Indicate the probably genotype of each of the people below. Remember, hemophilia is a sex-­‐linked trait and shaded individuals have the disease.


[image: ]






The pedigree table below shows the blood types of three generations of family members. Notice that some of the blood type phenotypes have been given to you. What is the genotype of the individuals 1 – 6? Give the probable genotype of all other family members.


[image: ]

The trait represented by the colored circles and squares below is inherited as a dominant allele. This is not a sex-­‐linked trait. Shaded individuals show the dominant trait.  What is the probably genotype of each individual?

[image: ]


Are there any homozygous dominant individuals in the pedigree above? How do you know?






What is the probability of the trait appearing in offspring if 7 should marry 9?









What is the probability of the trait appearing in offspring if 8 should marry 10?

Early Stages of Development				Name: 
This assignment is based on the assumption that you have completed the development prezi for homework already and have a general idea about events of development. I expect this to be more of a review than a first time look at development. You did your homework … and maybe even some of the reading guide … right?
Go to: http://www.stanford.edu/group/Urchin/GIFS/seaurchin.mov
1. What process is happening here? How many stages of development can you and your group see in the video?


Go to:
http://kisdwebs.katyisd.org/campuses/MRHS/teacherweb/hallk/Teacher%20Documents/AP%20Biology%20Materials/Developmental%20Biology/Early%20Stages%20of%20Animal%20Development/21_A01s.swf
Do the pre-quiz (I hope you did your homework and are familiar with these terms!)
2. What is the fertilized egg called?

3. Describe the process of cleavage. What are the cells called? What happens to the size of the ball of cells? Why? Draw a diagram to show what is happening.








4. What is the difference between holoblastic cleavage and meroblastic cleavage? What would determine the type of cleavage? Which class of vertebrates exhibit holoblastic cleavage? Check out page 994 in your textbook if you aren’t sure. 



5. When cleavage is complete, what is the resulting embryo called? Same word used for mammals and amphibians? Which is which? Draw it. 








6. What is a blastocoel? A blastopore? Draw a diagram to show them. What is the equivalent of a blastopore in birds? 





7. What are the three layers produced in gastrulation? Describe what is happening at the blastopore during gastrulation. 

8. The ‘primitive gut’ has a fancy name that starts with ‘a’. What is it? You may need to consult your friend the textbook. 

9. At the end of gastrulation, what is the embryo now called?

10. List 3 organs or tissues formed by each layer.






Do the post-quiz (100%, right? Yay!  )
Go to:
http://kisdwebs.katyisd.org/campuses/MRHS/teacherweb/hallk/Teacher%20Documents/AP%20Biology%20Materials/Developmental%20Biology/The%20Gray%20Crescent%20in%20Frog%20Eggs/21_A02s.swf
Do the pre-quiz.
11.  What is the difference between the vegetal hemisphere and the animal hemisphere? In terms of future orientation of the frog body, what does each hemispheres result in?




12. What does the sperm entry point determine?


13. What happens to the cortex of the cell after fertilization? What is this called and what does it form?



14. After reading about the experiments, what is the importance of cortical rotation? What forms in this region of animal and vegetal pole cytoplasm in contact with each other?


Do the post-quiz (100% …. ?)

Go to: http://biology.kenyon.edu/courses/biol114/Chap13/Chapter_13B.html
15. What is polyspermy? How is it prevented? (in sea urchins)


16. Draw a diagram to help summarize the acrosomal reaction. 







17. What is slow block? How does it happen? Diagrams may help here. 






18. What is fast block? How does it happen? Diagrams may help here. 




19. What about polyspermy in mammals?



This website has plenty of other helpful information for this chapter. Save it for later for a review. 
This one too while you are at it: 
http://faculty.clintoncc.suny.edu/faculty/michael.gregory/files/bio%20102/Bio%20102%20lectures/animal%20development/animal.htm

Go to: http://www.youtube.com/watch?v=3t8tg9iX9Cc       Awesome Mandarin accent!
20. Around the 1 minute mark, what process is happening?


Go to: http://www.youtube.com/watch?v=dXpAbezdOho
21. Discuss with your group as many stages of development you can identify in this video. 

Go to: http://www.youtube.com/watch?v=qisrNX3QjUg
22. Describe what you see happening in this video with your group. Use appropriate vocabulary. Be as detailed as you can. What is forming?  What layers are involved? etc 
Go to: http://www.youtube.com/watch?v=Ah_RGa8-J0A
23. Up until the 5:30 mark or so, you should be able to describe structures and events of this video with your group. Great soundtrack. 

Go to: http://quizlet.com/3133297/scatter for a little vocabulary matching game. If you can’t remember enough words to finish, go to the ‘cards’ button at the top for a review. 


If you are done everything, do some multiple choice practice questions. You can find the link on the class webpage (surprise surprise!!) 


Save this for later. http://www.stanford.edu/group/Urchin/ani-plus.htm Some interesting short animations and videos of events in development. 





































Chapter 7 Vocab:



















































Chapter 8 Vocab:



















































Chapter 14 Vocab:



















































Chapter 38 Vocab:
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The   Cell   C ycle   1  

      Why?   The   Cell   Cycle   What   contr ols   the   life   and   development   of   a   cell?     An   old   piece   of   poetry   says   “ to   everything   ther e   is   a   season...   a   time   to   be   born,   a   time   to   die.”   For   cells,   the   line   might   say   “ a   time   to   divide   and   a   time   to   grow .”   In   multicellular   organisms,   different   types   of   cells   hav e   different   r oles   and   need   to   complete   specific   tasks.   For   example,   a   cell   that   isn ’ t   large   enough   is   not   useful   for   storing   nutrients   for   later,   but   a   cell   that   is   too   large   will   not   be   useful   for   transportation   through   a   tiny   capillar y .   In  this   activit y ,  y ou   will   learn   about   the   seasons   of   a   cell ’ s   life,   and   in   turn   better   understand   ho w   organisms   function.         Model   1   –   The   Cell   Cycle         1.   Ho w   many   phases   ar e   in   the   cell   cycle   as   shown   in   the   diagram   in   Model   1?     2.   S tarting   at   the   starred   cell,   what   is   the   order   of   the   stages   of   a   cell ’ s   life?         3.   During   which   phase   does   the   size   of   the   cell   incr ease?     4.   During   which   phase   does   the   number   of   cells   incr ease?  
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Why?


The Cell Cycle

What controls the life and development of a cell?
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An old piece of poetry says “to everything there is a season... a time to be born, a time to die.” For cells, the line might say “a time to divide and a time to grow.” In multicellular organisms, different types of cells have different roles and need to complete specific tasks. For example, a cell that isn’t large enough is not useful for storing nutrients for later, but a cell that is too large will not be useful for transportation through a tiny capillary. In this activity, you will learn about the seasons of a cell’s life, and in turn better understand how organisms function.







Model 1 – The Cell Cycle
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1. How many phases are in the cell cycle as shown in the diagram in Model 1?



2. Starting at the starred cell, what is the order of the stages of a cell’s life?







3. During which phase does the size of the cell increase?



4. During which phase does the number of cells increase?



5. Considering your answer to Questions 3 and 4, identify two ways that the growth of an organ- ism can be accomplished through the events of the cell cycle.













6. Cancer, the uncontrolled growth of cells, often results in a tumor, or mass of abnormal cells. Some cancerous tumors consist of many cells that are much smaller than normal. According to Model 1, what part(s) of the cell cycle is (are) most likely being affected?



7. In Model 1, if the length of the arrow represents time, then for those cancerous cells, what hap- pens to the time that is necessary for the cell cycle? What implication might this have for doctors who are treating cancer patients?











Model 2 – Cell Cycle Data



		

Phase

		

Key Process

		Time Interval (hours)

		Sets of DNA present in each cell at end of phase

		Number of organelles in each cell at end of phase



		Gap1

		

		11

		1

		560



		Synthesis

		

		8

		2

		570



		Gap2

		Protein and organelle synthesis

		4

		2

		600



		Mitosis

		Cell and nuclear splitting

		1

		1

		300



		

		Total time:

		24

		

		





8. Model 2 presents cell cycle data for a typical human cell in culture. Use the phase names in Model 2 to label the G, M, and S phases in Model 1.



9. Looking at the third column of Model 2, compare the time spent in mitosis with the time spent in gap1 in human cells and describe any difference.



10. Imagine 100 cells were chosen randomly from a tissue sample and examined under a microscope. In which phase of the cell cycle would you expect to find the largest number of cells? Explain.











11. Look again at Model 2. Compare the amount of DNA at the beginning and end of synthesis. Why did the amount of DNA change?







12. Fill in the “Key Process” column for synthesis phase in Model 2.

13. Cyto = cell, kinesis = cutting. What do you think takes place during cytokinesis?



14. Other than cytokinesis, what else occurs during the mitosis phase? Hint: Consider the sets of DNA in each cell.



15. Look carefully at information given to you in Model 1 and Model 2. Fill in the key process column in the table for gap1.

16. If a culture in the lab starts with one human cell, how many cells will there be after 24 hours?



17. The total time for the phases listed in Model 2 is 24 hours. How many human cells will be in the culture after another 24 hours? Explain.



[image: ]18. Is the original cell “dead” or does it disappear after mitosis? Explain your answer.





19. If a starfish sustains damage to a limb, it often grows a new one. If a human adult sustains damage to his or her spinal cord, mobility is often impaired. If a gecko loses its tail, it may grow a new one. Which type of cell is less likely to go through the cell cycle after being damaged— starfish limb, human spinal cord, or gecko tail? Support your answer.





20. Occasionally cells stop dividing and enter another phase, G0. If you damage your liver, new liver cells can be produced to replace up to 75% of the liver. However, if you sustain brain dam-

age, your body does not produce new brain cells. Explain this observation using what you have learned about the cell cycle.





21. Keeping in mind the events of each part of the cell cycle, mark with a double arrow on Model 1 where those cells might (either temporarily or permanently) exit the cell cycle to G0. Label this as G0. Why did you choose this location for G0? Hint: Think of a place in the cell cycle where the cell is functioning normally, but not preparing to divide.

























22. Consider a cell in G0. Use the information in both Models 1 and 2 to answer the following questions.

a. In order for this cell to divide normally, what would need to occur?



b. What if the phase(s) you identified in part a of this question did not occur? What would be the outcome for the cell in that case?



Model 3 – Radiation






Ultraviolet light
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23. According to Model 3, ultraviolet light is affecting a cell in which phase of the cell cycle?





24. Ultraviolet light may cause DNA damage, which is known as a mutation. How might such dam- age affect events taking place during the synthesis phase? Hint: Use information from Model 2.





Read This!



The cell cycle has a regular system of checks and balances that prevents damaged or mutated cells from proceeding to the next phase. One way an organism deals with the problems is to kill the damaged cell before it passes on the problem to its daughter cells. This is a normal process called apoptosis. (Some normal cells also go through this process.)





25. How might the DNA damage go on to affect the rest of the cell cycle if apoptosis did not occur?







26. Why might it be beneficial to an organism for damaged cells to enter G0 instead of dividing once they exist?





27. What could happen, after several cell cycles, to an organism whose damaged cells did not go through apoptosis? In other words, what if a damaged cell that is supposed to die does not?



Extension Questions

28. For each phase, describe at least one way mistakes during the cell cycle could result in problems.



		G1

		



		S

		



		G2

		



		M

		



		G0

		





29. Some types of cancers are treated with radiation, similar to ultraviolet light. Why might it be beneficial to irradiate cancer cells?









30. Plasmodial slime mold is an example of a multinucleated cell. It can be referred to as “one huge cytoplasmic mass with many nuclei” as seen to the right. What part of Model 1 is skipped in the formation of such a cell? Explain your answer.









31. Chemotherapy utilizes chemicals that disrupt various parts of the cell cycle, targeting rapidly growing cells. Paclitaxel (Taxol®) is one such drug that prevents the mitosis phase from taking place.

a. Explain how this drug is useful as a cancer treatment.







b. How might targeting rapidly growing cells explain common chemotherapy side effects such as hair loss and nausea?
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1.   Considering   y our   answer   to   Questions   3   and   4,   identify   two   ways   that   the   growth   of   an   organ -   ism   can   be   accomplished   through   the   ev ents   of   the   cell   cycle.               2.   Cancer ,   the   uncontr olled   gr owth   of   cells,   often   r esults   in   a   tumor,   or   mass   of   abnormal   cells.   S ome   cancerous   tumors   consist   of   many   cells   that   are   much   smaller   than   normal.   Accor ding   to   M odel   1,   what   part(s)   of   the   cell   cycle   is   (are)   most   likely   being   affected?     3.   In   M odel   1,   if   the   length   of   the   arr o w   r epresents   time,   then   for   those   cancerous   cells,   what   hap -   pens   to   the   time   that   is   necessary   for   the   cell   cycle?   What   implication   might   this   have   for   doctors   who   are   tr eating   cancer   patients?             Model   2   –   Cell   Cycle   Data    

  Phase    Key   Process  Time   Interval   (hours)  Sets   of   DNA   present   in   each   cell   at   end   of   phase  Number   of   organelles   in   each  cell   at   end   of   phase  

Gap 1   11  1  560  

S ynthesis   8  2  570  

Gap 2  Protein   and   organelle   synthesis  4  2  600  

Mitosis  Cell   and   nuclear   splitting  1  1  300  

 T otal   time:  24    

4.   M odel   2   pr esents   cell   cycle   data   for   a   typical   human   cell   in   cultur e.   U se   the   phase   names   in   M odel   2   to   label   the   G,   M,   and   S   phases   in   M odel   1.     5.   Looking   at   the   third   column   of   Model   2,   compar e   the   time   spent   in   mitosis   with   the   time   spent   in   gap 1   in   human   cells   and   describe   any   difference.  
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1. Considering your answer to Questions 3 and 4, identify two ways that the growth of an organ- ism can be accomplished through the events of the cell cycle.













2. Cancer, the uncontrolled growth of cells, often results in a tumor, or mass of abnormal cells. Some cancerous tumors consist of many cells that are much smaller than normal. According to Model 1, what part(s) of the cell cycle is (are) most likely being affected?



3. In Model 1, if the length of the arrow represents time, then for those cancerous cells, what hap- pens to the time that is necessary for the cell cycle? What implication might this have for doctors who are treating cancer patients?











Model 2 – Cell Cycle Data



		

Phase

		

Key Process

		Time Interval (hours)

		Sets of DNA present in each cell at end of phase

		Number of organelles in each cell at end of phase



		Gap1

		

		11

		1

		560



		Synthesis

		

		8

		2

		570



		Gap2

		Protein and organelle synthesis

		4

		2

		600



		Mitosis

		Cell and nuclear splitting

		1

		1

		300



		

		Total time:

		24

		

		





4. Model 2 presents cell cycle data for a typical human cell in culture. Use the phase names in Model 2 to label the G, M, and S phases in Model 1.



5. Looking at the third column of Model 2, compare the time spent in mitosis with the time spent in gap1 in human cells and describe any difference.
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1.   Imagine   100   cells   w er e   chosen   randomly   from   a   tissue   sample   and   examined   under   a   microscope.   In  which   phase  of   the   cell   cycle   would   y ou expect   to   find the   largest  number  of   cells? Explain.             2.   Look   again   at   M odel   2.   Compar e   the   amount   of   DNA   at   the   beginning   and   end   of   synthesis.   Why   did   the   amount   of   DNA   change?         3.   F ill   in   the   “Key   Pr ocess ”   column   for   synthesis   phase   in   Model   2.   4.   Cyto   =   cell,   kinesis   =   cutting.   What   do   y ou   think   takes   place   during   cytokinesis?     5.   Other   than   cytokinesis,   what   else   occurs   during   the   mitosis   phase?   Hint:   Consider   the   sets   of   DNA   in   each   cell.     6.   Look   carefully   at   information   giv en   to   y ou   in   M odel   1   and   M odel   2.   Fill   in   the   key   pr ocess   column   in   the   table   for   gap 1 .   7.   I f   a   cultur e   in   the   lab   starts   with   one   human   cell,   ho w   many   cells   will   ther e   be   after   24   hours?     8.   The   total   time   for   the   phases   listed   in   Model   2   is   24   hours.   Ho w   many   human   cells   will   be   in   the   cultur e   after   another   24   hours?   Explain.     18.   I s   the   original   cell   “ dead ”   or   does   it   disappear   after   mitosis?   Explain   y our   answer.       19.   I f   a   starfish   sustains   damage   to   a   limb,   it   often   gro ws   a   new   one.   I f   a   human   adult   sustains   damage   to his or her spinal  cord,   mobility is often  impaired.   I f   a   gecko loses its tail, it may  gro w   a   new   one.   Which   type   of   cell   is   less   likely   to   go   through   the   cell   cycle  after   being   damaged —   starfish   limb,   human   spinal   cord,   or   gecko   tail?   S upport   y our   answer.       20.   O ccasionally   cells   stop   dividing   and   enter   another   phase,   G 0 .   I f   y ou   damage   y our   liv er,   new   liv er   cells   can   be   produced   to   r eplace   up   to   75%   of   the   liv er.   Ho wever ,   if   y ou   sustain   brain   dam -   age,   y our   body   does   not   produce   new   brain   cells.   Explain   this   observation   using   what   y ou   hav e   learned about   the   cell   cycle.  
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1. Imagine 100 cells were chosen randomly from a tissue sample and examined under a microscope. In which phase of the cell cycle would you expect to find the largest number of cells? Explain.











2. Look again at Model 2. Compare the amount of DNA at the beginning and end of synthesis. Why did the amount of DNA change?







3. Fill in the “Key Process” column for synthesis phase in Model 2.

4. Cyto = cell, kinesis = cutting. What do you think takes place during cytokinesis?



5. Other than cytokinesis, what else occurs during the mitosis phase? Hint: Consider the sets of DNA in each cell.



6. Look carefully at information given to you in Model 1 and Model 2. Fill in the key process column in the table for gap1.

7. If a culture in the lab starts with one human cell, how many cells will there be after 24 hours?



8. The total time for the phases listed in Model 2 is 24 hours. How many human cells will be in the culture after another 24 hours? Explain.



[image: ]18. Is the original cell “dead” or does it disappear after mitosis? Explain your answer.





19. If a starfish sustains damage to a limb, it often grows a new one. If a human adult sustains damage to his or her spinal cord, mobility is often impaired. If a gecko loses its tail, it may grow a new one. Which type of cell is less likely to go through the cell cycle after being damaged— starfish limb, human spinal cord, or gecko tail? Support your answer.





20. Occasionally cells stop dividing and enter another phase, G0. If you damage your liver, new liver cells can be produced to replace up to 75% of the liver. However, if you sustain brain dam-

age, your body does not produce new brain cells. Explain this observation using what you have learned about the cell cycle.
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  21.   Keeping   in   mind   the   events   of   each   part   of   the   cell   cycle,   mar k   with   a   double   arr o w   on   M odel   1   where   those   cells   might   (either   temporarily   or   permanently)   exit   the   cell   cycle   to   G 0 .   Label   this   as   G 0 .   Why   did   y ou   choose   this   location   for   G 0 ?   Hint:   Think   of   a   place   in   the   cell   cycle   where   the   cell   is   functioning   normally ,   but   not   pr eparing   to   divide.                           22.   Consider   a   cell   in   G 0 .   U se   the   information   in   both   M odels   1   and   2   to   answer   the   following   questions.   a.   In   order   for   this   cell   to   divide   normall y ,   what   would   need   to   occur?     b.   What   if   the   phase(s)   y ou   identified   in   part   a   of   this   question   did   not   occur?   What   would   be   the   outcome   for   the   cell   in   that   case?  
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21. Keeping in mind the events of each part of the cell cycle, mark with a double arrow on Model 1 where those cells might (either temporarily or permanently) exit the cell cycle to G0. Label this as G0. Why did you choose this location for G0? Hint: Think of a place in the cell cycle where the cell is functioning normally, but not preparing to divide.

























22. Consider a cell in G0. Use the information in both Models 1 and 2 to answer the following questions.

a. In order for this cell to divide normally, what would need to occur?



b. What if the phase(s) you identified in part a of this question did not occur? What would be the outcome for the cell in that case?
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Model   3   –   Radiation       Ultraviolet   light       23.   A ccording   to   Model   3,   ultraviolet   light   is   affecting   a   cell   in   which   phase   of   the   cell   cycle?       24.   Ultraviolet   light   may   cause   DNA   damage,   which   is   known   as   a   mutation.   Ho w   might   such   dam -   age   affect   ev ents   taking   place   during   the   synthesis   phase?   Hint:   U se   information   from   Model   2.       Read   This!     The   cell   cycle   has   a   regular  system   of   checks   and   balances   that   pr ev ents  damaged   or   mutated   cells   from   proceeding   to   the   next   phase.   One   way   an   organism   deals   with   the   problems   is   to   kill   the   damaged   cell   befor e   it   passes   on   the   problem   to   its   daughter   cells.   This   is   a   normal   pr ocess   called   apoptosis .   (S ome   normal   cells   also   go   through   this   pr ocess.)       25.   Ho w   might   the   DNA   damage   go   on   to   affect   the   rest   of   the   cell   cycle   if   apoptosis   did   not   occur?         26.   Why   might   it   be   beneficial   to   an   organism   for   damaged   cells   to   enter   G 0   instead   of   dividing   once   they   exist?       27.   What could   happen,   after   several   cell  cycles,   to   an   organism   whose   damaged cells   did   not   go   through   apoptosis?   In   other   words,   what   if   a   damaged   cell   that   is   supposed   to   die   does   not?  
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Model 3 – Radiation






Ultraviolet light
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23. According to Model 3, ultraviolet light is affecting a cell in which phase of the cell cycle?





24. Ultraviolet light may cause DNA damage, which is known as a mutation. How might such dam- age affect events taking place during the synthesis phase? Hint: Use information from Model 2.





Read This!



The cell cycle has a regular system of checks and balances that prevents damaged or mutated cells from proceeding to the next phase. One way an organism deals with the problems is to kill the damaged cell before it passes on the problem to its daughter cells. This is a normal process called apoptosis. (Some normal cells also go through this process.)





25. How might the DNA damage go on to affect the rest of the cell cycle if apoptosis did not occur?







26. Why might it be beneficial to an organism for damaged cells to enter G0 instead of dividing once they exist?





27. What could happen, after several cell cycles, to an organism whose damaged cells did not go through apoptosis? In other words, what if a damaged cell that is supposed to die does not?



Extension Questions

28. For each phase, describe at least one way mistakes during the cell cycle could result in problems.



		G1

		



		S

		



		G2

		



		M

		



		G0

		





29. Some types of cancers are treated with radiation, similar to ultraviolet light. Why might it be beneficial to irradiate cancer cells?









30. Plasmodial slime mold is an example of a multinucleated cell. It can be referred to as “one huge cytoplasmic mass with many nuclei” as seen to the right. What part of Model 1 is skipped in the formation of such a cell? Explain your answer.









31. Chemotherapy utilizes chemicals that disrupt various parts of the cell cycle, targeting rapidly growing cells. Paclitaxel (Taxol®) is one such drug that prevents the mitosis phase from taking place.

a. Explain how this drug is useful as a cancer treatment.







b. How might targeting rapidly growing cells explain common chemotherapy side effects such as hair loss and nausea?
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Biology   Ch a pter   1 1.4                                                                                                      Meiosis         We   have   just   completed   our   study   of   mitosis.   Fill   in   the   informatio n   for   mitosis.   As   we   learn   more   about   meiosis,   f ill   in   information   under   this   heading.       Cycles   of   Life   Video:    Meiosis -   Shuffling   the   Genetic   Deck     (Module   3)   1.   What   are   gametes   and   what   role   do   they   play?       2.   Events   of   meiosis.   a.   Homologous   chromosomes   match   up   and   exchange   corresponding   pieces,   a   process   called   _     b.   After   the   first   division   a   division   occurs   without   prior   replication   of   the   DNA.     c.   The   resulting   cells   are   (each   contains   one   complete   set   of   chromosomes   and   are   ready   to   mature   into   gametes.     3.   Why   do   asexually   reproducing   organisms   often   become   extinct   sooner   than   those   reproducing   sexually?       4.   How does   the   process   of   sexual   reproduction   contribute   to   genetic   variation?  

MITOSIS  MEIOSIS  

  Function/Purpose  1.  2.  

  Types   of   cell(s)   that   undergo   this   process  

7.  

9.  10.  

13.  14.  

15.  16.  

Comparison   o f   Mitosis   &   Meiosis  

3.   4.  

5.  

6.  

Location   in   Body  

8.  

Number   of   Daughter   cells   produced     Chromosome   Number   in   Parent   Cell:Daughter   cells   Diploid   or   Haploid?  

11.  

12.  

Are   cells   genetically   identical   or   unique?     Number   of   Cell  Divisions  

Names   and   sequence   of   phases  

**************   * · *****************************************¥*****************************************  
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Meiosis   and   Mitosis   Summary   Page   Name    - 1 - - ---------- - -   Date   _               Purpose:       Summary   Diagram:         Daughter   Cells     #   of   chromosomes   _     #   of   chromosomes   for   human   cell       Parent   Cell     #   of   chromosomes   _     # of   chromosomes   for   human   cell   Diploid   or   Haploid     Diploid   or   Haploid           Meiosis:   Purpose:                 Daughter   Cells     #   of   chromosomes   _     #   of   chromosomes   for   human   cell     Diploid   or   Haploid  

Summary   Diagram:  

I   DNA   replication      I  

#   of   chromosomes   for   human   cell  

Diploid   or   Haploid  

\ 1eiosis   I  
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Meiosis   How   does   sexual   reproduction   lead   to   genetic   variation?     Why?       Cells   reproduce   through   mitosis   to   make   exact   copies   of   the   original   cell. This   is   done   for   growth   and   repair.   Sexually - reproducing   organisms   have   a   second   form   of   cell   division   that   produces   reproductive   cells   with   half   the   number   of   chromosomes.   This   process   is   called   meiosis,   and   without   it,   humans,   oak   trees,   beetles,   and   all   other   sexually - reproducing   organisms   would   be   vastly   different   than   they   are   today.         Model   1   -   Meiosis   I     Homologous   chromosomes   come   together   to   form   a   tetrad           Cell   from   the   sex   organs   (ovaries/testes   in   animals)   during   lnterphase    I       Metaphase   I     Early   Prophase   I   Late   Prophase   I  

Telophase   I  

Anaphase   I  

•  
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2.   What   two   structures   make   up   a   single   replicated   chromosome?       3.   In   Model    I   ,   how   many   replicated   chromosomes   does   the   cell   contain   during   prophase?         Read   This!         Alleles   are   alternative   forms   of   the   same   gene.   For   example,   gene A   may   contain   the   information   for   fur   color.   One   allele   " A"   may   result   in   white   fur,   while   the   alternative   allele   " a"   may   result   in   black   fur.   Homologous   chromosomes   are   chromosomes   that   contain   the   same   genes,   although   each   chromosome   in   the   homologous   pair   may   have   different   alleles.       4.   At   which   stage   in   meiosis   I   do   the   pairs   of   homologous   chromosomes   come   together?       5.   Once   the   chromosomes   have   formed   a   pair,   what   are   they   called?       6.   At   the   end   of   meiosis   I,   two   cells   have   been   produced.   How   many   replicated   chromosomes   are   in  each   of   these cells?       7.   Cells   with   a   full   set   of   chromosomes   are   referred   to   as   diploid   or   2n,   whereas   cells   with   half   the   chromosomes   are   haploid   or   n.   At   which   stage(s)   of   meiosis   I   are   the   cells   diploid   and   at   which   stage(s)   are   they   haploid?         8.   Which   of   the   statements   below   correctly   describes   the   relationship   between   the   cells   at   the   end   of   telophase   I   and   the   original   cell?   a.   The   new   cells   have   one   copy   of   all   of   the   genetic   information   in   the   original   cell.   b.   The   new   cells   have   two   copies   of   all   of   the   genetic   information   in   the   original   cell.   c.   The   new   cells   have   one   copy   of   half   of   the   genetic   information   in   the   original   cell.   d   The   new   cells   have   two copies of   half   of   the   genetic   information   in the   original   cell.         Considering   the   genetic   makeup   of   the   homologous   pairs,   will   the   cells   at   the   end   of   telophase   I                            be   genetically   identical   to   each   other?   Fill   in   the   table                   14.    Define    meiosis.   - ---------------------------------- --------  

  Drosophila   (fruit   fly)   Humans        

Diploid   Number   4.   6 .   8 .   10.   12.   

Haploid   Number   5.   7 .   9.   11.   13.  I  
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  I  

\  

Model   2   -   Meiosis   II               Two   cells   from   Meiosis   I   in   Prophase   II     Metaphase   II   Anaphase   II   Telophase   II                 11.   According   to   Model   2,   where   did   each   of   the   cells   come   from   that   started   meiosis   II?       12.   In   meiosis   I,   during   anaphase   I,   which   structures   separated - homologous   chromosomes   or   sister   chromatids?       13.   In   meiosis   II,   during   anaphase   II,   which   structures   separated - homologous   chromosomes   or   sister   chromatids?       14.   At   the   end   of   the   meiosis   II   are   four   daughter   cells. Are   they   haploid   or   diploid?   Explain   your   answer   in   a   complete   sentence.         15.   Which   of   the   statements   below   correctly   describes   the   relationship   between   the   cells   at   the   end   of   meiosis   II   and   the   original   cell?   a.   The   new   cells   have   one   copy   of   all   of   the   genetic   information   in   the   original   cell.   b.    The   new   cells   have   two   copies   of   all   of   the   genetic   information   in   the   original   cell.   c.    The   new   cells   have   one   copy   of   half   of   the   genetic   information   in   the   original   cell.   d.    The   new   cells   have   two   copies   of   half   of   the   genetic   information   in   the   original   cell.       Meiosis  
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Model   3   -   Gametogenesis   and   Fertilization   (Human)   Males   Females                         Spermatids   (end   of   meiosis   II)         Mature  sperm   Secondary   oocyte  (end   of   meiosis   I)         Oocyte   proceeds   to   meiosis   II       Polar   body   eventually  degenerates         Zygote   with   half   its   chromosmes   from   the   female   (maternal)   and   half   from   the   male   (paternal)  
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/  

11.   What   is   the   ploidy   of   the   zygote   produced   by   fertilization - haploid   or   diploid?         What   would   the   ploidy   of   the   zygote   be   if   egg   and   sperm   were   produced   by   mitosis   rather   than   meiosis?   How   would   this   affect   the   ploidy   of   each   successive   generation?         With   your   group   write   a   statement   to   explain   the   origin   of   the   chromosomes    found   in   the   zy gote.   Y our   statement   must   include   the   term   homologous   pair.             Model   4   -   C rossover   of   DNA   in   Chromosomes   \   Chiasma                                                             I   Homologous   pair   of   chromosomes   Recombinant   chromatids   (tetrad)   during   Prophase   I   .       25.   At   which   stage of   meiosis   are   the   chromosomes   in   Model   4?    26.   When   the   chromosomes   come   together   as   homologous   pairs,   the   arms   of   the   sister   chromatids   may   cross   over.   a.   What   are   these   crossover   points   called?       b.    Describe   what   happens   to   the   chromatids   during   crossover.       27.   What   phrase   is   used   to   describe   the   chromatids   after   crossing   over   takes   place   and   the   homolo gous   chromosomes   separate?       28.   Compare the   recombinant   chromatids   with   the   original   pair.   a.   Are   the   genes   on   a   recombinant   chromatid   the   same   as   the   original   chromatid?         b.   Are   the   alleles   on   a   recombinant   chromatid   the   same   as   the   original   chromatid?  
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14 - 1   Reading   Guide:     Human    Chromosomes   1.   What   is   a   karyotype?   _     2.   Look   closely   at   the   karyotype   shown   in   Figure   14 - 1.   What   do   you   notice   about   the   arrangement   of   chromosomes?    List three   things   about   their   arrangement.           3.   What   is   a   zygote?   _   4.   Is   a zygote   haploid   or   diploid?   Explain.     5.   What   are   sex   chromosomes?   ------------------ - -     6.   Female   sex   chromosomes   =   - ---- -   Male   sex   chromosomes   =   - ----- - -   7.    What   are   autosomes?  - ----------------------- -   PUNNETT   SQUARE     showing     Sex     Determination   •   Look   at   Figure   14 - 2.   This   is   an   example   of what   is   called   a   Punnett   Square.   •   Copy   this   onto   your   paper.    We   will   discuss   this   further,   so   if you   have   never   seen   one   before,   do   not   worry.     8.   What   are   the   chances   of   a   male   and   female   mating   and   producing   a   male?   female?   - - - -   9.   What   sex   chromosome(s)   is/are   given   by   the   father ? -- -   10.   What   sex   chromosome(s)   is/are given   by   the   mother? - -     Chapter   14 . 2   Chromosomal   Disorders    page   352     11.   What   is   nondisjunction?   _     12.   What   results   from   nondisjunction?   - ---------------------- - -           13.   Diagram   Nondisjunction                 14.   Three   copies   of   a   chromosome   (Nondisjunction - Duplication)   -   known   as   ------ - -  
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Name:         AP  Biology   –   Lab   10  

Page   1   of  10  

        LAB   10   –   Meiosis   and   Tetrad   Analysis   Objectives :      Explain  how   meiosis   and   crossing   over   result   in  the   different   arrangements   of   ascospores   within asci.      Learn  how   to   calculate   the map   distance  between   a  gene and   the  centromere  of  the   same chromosome.     Introduction :   All   new   cells come   from   previously   existing   cells.   The process   of  cell   division,   which  involves   both   division   of  the nucleus   and   division   of   the cytoplasm,   forms   new   cells.   There   are   two   types  of   nuclear   division:  mitosis   and   meiosis.   Mitosis   typically   results   in  new   somatic   (body)   cells.   Formation   of an   adult   organism   from  a  fertilized   egg,   asexual   reproduction,   regeneration,   and   maintenance  or  repair  of  body   parts   are   accomplished   through   mitotic   cell   division.   Meiosis   results   in   the formati on of   either   gametes   (in   animals)  or  spores   (in   plants).   These cells have   half the chromosome   number  of  the parent   cell.   Meiosis   involves   two   successive   nuclear   divisions   that   produce four   haploid   (monoploid)   cells.   Meiosis  I is   the reduction   division.     It   is   this   first   division that   reduces   the chromosome   number   from   diploid   to   haploid   and   separates   the homologous   pairs.   Meiosis II,   the second   division,   separates   the sister   chromatids.   The   result   is  four   haploid   gametes   (see  Figure   1 ).       Figure   1:   Meiotic   Cell   Division   Emphasizing   Chromosome   Movement       Each   diploid   cell   undergoing   meiosis can produce   2 n   different   chromosomal   combinations,   where   n   is   the haploid   number.    In   humans,   the   number  is   2 23 ,   which   is   more   than eight   million   combinations.   Actually,   the potential   variation   is   even   greater   because,   during   meiosis I,   each   pair   of  chromosomes   (homologous   chromosomes)   comes   together   in   a  process   known   as   synapsis .   Chromatids   of   homologous   chromosomes   may   exchange   parts   in a   process   called   crossing   over .   The   relative distance between two   genes   on a   given   chromosome can  be   estimated   by   calculating the percentage  of  crossing   over   that   takes   place   between them.  
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    Sordaria   fimicola   is   an   ascomycete   fungus   that   can   be   used   to   demonstrate   the   results   of   crossing   over   during meiosis.   Sordaria   is   a   haploid   organism   for   most   of   its   life   cycle.   It   becomes   diploid   only   when   the fusion  of  the mycelia (filament - like groups   of  cells)  of  two   different   strains   results   in   the fusion  of   the two   different   types  of  haploid   nuclei   to  form  a   diploid   nucleus.     The   diploid   nucleus   must   then undergo   meiosis   to   resume   its  halploid   state.   Meiosis,   followed   by  one   mitotic   division,   in   Sordaria   results   in   the   formation   of   eight   haploid   ascospores   contained   within  a  sac   called   an   ascus   (plural,  asci ).   Many   asci   are contained   within  a  fruiting   body   called   a  perithecium   (ascocarp).     When ascospores   are   mature the   ascus   ruptures,   releasing   the ascospores.   Each ascospore can develop   into   a  new   haploid   fungus.   The   life   cycle   of   Sordaria   fimicola   is   shown   in   Figure   2   below.       Figure   2:   Life   Cycle   of   Sordaria   fimicola.  
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The   spore   color   of   the   normal   (wild   type)   Sordaria ,   is   black.   This   phenotype   is   due   to   the   production   of   the pigment   melanin and   its   deposition   in   the cell   walls.     Several   different   genes   are   involved   in   the control   of  the melanin   biosynthetic   pathway   and   each   gene has   two   possible   allelic   forms.    The   gray spore gene has two   allelic   forms: the wild   type   allele   ( g + )  and   a   mutant   allele   ( g ).   The   tan spore   gene  also   has   two  forms:   a   wild   type   allele  ( t + ),   and   a   mutant   allele   ( t ).   Normal   black   spores   are   produced  only   if   both   wild type   alleles  are   present   at   the  loci   of   both   genes.   Thus, black ascospores   have   the   genotype   g +   t +   (remember, spores   are   haploid).   Those   with   the   genotype   g   t + , are   gray,   while   g +   t   are   tan.   Ascospores   that   are   g   t   show   a   cumulative  effect   of  the  two   mutations   and   are   colorless   –   but  we   won ’ t   study   that   effect   in   this   lab...   perhaps   it   might   make   a   good   independent   research   project   though!   To   observe   crossing   over   in   Sordaria ,   one   must  make  hybrids   between   wild   type   and   mutant   strains   of   Sordaria .   The   arrangement   of   the   spores   directly reflects   whether  or   not   crossing   over   has   occurred.     In  Figure  3   no   crossing   over   has   occurred.     Figure  4   shows   the results   of   crossing   over   between  the   centromere   of  the chromosome   and   the   gene  for   ascospore color.       To   Cross   Over   or   NOT   To   Cross   Over...   that   is   the   question.   The   following   two   examples   take   a   look   at   a   tan   X  wild   cross.   Two  homologous   chromosomes   line  up at  metaphase  I of   meiosis.   The  two   chromatids   of   one chromosome each carry   the   gene   for   tan spore   color   ( t )   and   the   two   chromatids   of  the   other   chromosome carry   the   gene   for   wild type spore   color   ( t + ).   The   first   meiotic   division   results   in   two   cells, each containing   just   one type   of  spore color   gene   (ei ther   a  tan  or  wild   type).    Therefore,   segregation  of  these   alleles   has   occurred   at   the first   meiotic division.   Each cell   is  haploid   at   the end   of   meiosis   I.   The second   meiotic division   results   in   four   haploid   cells, each with   the haploid   number  of  chromosomes.     A  mitotic   division   following   meiosis   simply   duplicates   these cells, resulting  in   8   spores   –   without   any   crossing   over   event.     They   are   arranged   in   the 4:4   pattern  shown  below.           Figure   3:   Meiosis   with   NO   Crossing   Over  
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In   the following   example,   crossing   over   HAS   occurred   in   the region   between   the gene for   spore   color   and   the  centromere.     The homologous   chromosomes   separate   during   meiosis  I.   This   time,   because   of   the   genetic   shuffling,   the   first   meiotic   division   results   in   g enotypically   two   different   chromosome   arrangements   –   each containing   both   different   alleles   (1   tan,   1  wild   type); therefore,   the  genes   for   spore color   have   not   yet   segregated,   although   the cells are   haploid.   The second   meiotic division results   in  the   segregation  of   the  two   types  of   genes   for   spore   color   –   resulting   in   phenotypically   two   different   cells.   A  mitotic   division   following   meiosis   results   in 8  spores   arranged   in   the 2:2:2:2   or  2:4:2   pattern.     Any   one  of   these spore arrangements   would   indicate   that   crossing   over   has   occurred   between the gene for   spore coat   color   and   the  centromere.       Figure   4:   Meosis   with   Crossing   Over       You should   understand   that   there   can  be   multiple   crossing   over events, you might   sometimes   see the  8  ascospores   in   a   2:1:1:1:1:2   or   other   ‘ weird ’  ratio.   These   would   normally   count   as   a   double - crossover   event,   but   realize,   you   also   can have   a   double - crossover   result   in   a 4:4   if it   crossovers  twice   in   between   the   centromere   and the   gene   locus.   So   we   will not count   the   odd   ratios   as   two   –   but  just   one   crossover event.   Published   gene   map   locations   for   the   two   genes   that   we   are   studying   are   approximately   27   map  units   for   the   tan   spore   gene   and   33   map   units   for   the   gray   spore   gene   (Olive,   1956).     More   on  mapping   genes   in  the final   introduction   section.  
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Mapping   Genes   on   Chromosomes   The   exchange   of   genetic   material   between homologous   chromosomes   which occurs   during   crossing   over   creates   a   major   exception   to   Mendel’s   principle  of  segregation.     Recall   that   the   segregation  of  alleles   from   the two   parents   occurs   during   anaphase  I   of  meiosis, that   is,   during   the first   division   of  meiosis.     If   crossing   over   occurs,   however,   the alleles   rearranged   by   the   crossover   are  not   segregated   until   anaphase  II   of   meiosis,   that   is   during   the second   division   of   meiosis.   Thus,   it   is   said   that   crossing   over   leads   to   second   division   segregation   of   the   alleles   involved   in   the crossover.     Gene mapping   became possible when  it  was   realized   that   the   frequency   of  second   division segregation   was   related   to   the physical   distance  separating   the   genes   involved .   If   we assume that   crossing   over   can occur   at  any   point   along   a   chromosome,   it is   logical   that   the probability   of a  crossover occurring   between   a   gene locus   and   the  centromere  will   be   proportional   to   the locus - centromere   distance.     In   Figure   5,   we   would   expect   a   higher   rate   of   crossover   events   with   Gene  B  than Gene  A.                                   Figure   5:   Differential   Crossing   Over   due   to   Gene   Loci   Distance   from   Centromere  
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Therefore,   we   can  use   the frequency   (proportion)   of  crossover - produced   ascospores   as a   measure   of  the relative distance separating   the   gene locus   and   the  centromere.     Here,   the   recombinant   frequency   would   be   equal   to   the number  of  recombinant   asci   per   100   total   asci   (both  recombinant   and   non - recombinant).    

recombinant   frequency   =  recombinant   asci  X   100  

total   asci  

  Geneticists   define   a   crossover   map   unit   as   the   distance   on   a   chromosome   that produces   one   recombinant   post - meiotic product   per   100   post - meiotic products.   The   distance  is given   in   the   units   of  centi - Morgans   (cM).     Given   that   map   units   express   the percent   recombinant   asci   resulting from crossovers   and   each single crossover   produces   4  recombinant   spores   and   4 non -   recombinant   spores   (so   only   4  out   of   the  8 are  ‘ different ’ ),   the map   unit   distance   for  our   Sordaria   cross   is   always  one   half   the   frequency   of  crossing  over   for   the   gene .   See   pages   224 -   226   in   your   textbook  or   Topic   7 in   last   summer ’ s   Math   For   Life review   for   more information   on   gene mapping.       map   units   =   recombinant   frequency       2     Using   tetrad   analysis,   geneticists   have   been  able   to   obtain genetic   maps   of   chromosomes   of   many   organisms.   These   maps   indicate   the  sequence   of  genes   on  chromosomes   and   the   relative   location   of   these   genes.     However,   because  a  genetic   map   is   based   on  crossover   frequencies,   the relative distances   between genes   DO   NOT   correspond   to   real,   physical   distances.   That   is,   although   the sequence  of  genes   is  correct,   some   genes   may   be  closer   together   and   others   farther   apart   than genetic   maps   indicate.   This   is   because   some regions  of   chromosomes   have   a   greater,   or  lesser,   tendency   to   form crossovers   than   other   regions.   For   example,   the centromere   seems   to  inhibit   crossing   over   and   genes   located   close  to  it   do   not   crossover   as  much  as  they   should   based   solely   on their   physical   location.  
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Procedure :   In   the   example   below,   two strains   of   Sordaria   (wild   type   and  a   mutant   variety   –   either   tan   or   gray)   have   been inoculated   on   a  nutrient   plate.   Where   the mycelia  of  the   two   strains   meet,   Figure   6 ,   fruiting   bodies   called   perithecia develop.   Meiosis occurs   within   the perithecia during   the formation   of   the asci.                                             Figure   6:   Sordaria   Cross   Plate       1.   In each group   of 4  students,   2  will   set   up   and   work   on   the wild/tan cross   and   2  will   set   up   and   work   on   the  wild/gray   cross.   2.   Use  a  scalpel   to   gently   scrape   the surface  of  the nutrient   medium where   the two   strains   intersect   to   collect   perithecia.     At  the  intersection  of  the two   strains   is   the region   to   harvest   the perithecia.   3.   Place the perithecia  in a   drop of   water   on   a   slide.   Cover   with   a  coverslip   and  return  to   your   work   area.     Using   the  eraser   end   of a   pencil   (or   a  toothpick),   press   down   the coverslip   gently   so   that   the perithecia rupture but   the ascospores   remain  in  the  asci   –   this   is   tricky   to   do.   You want   to  rupture   the fruiting   body,   but   not   each spore  case.   4.   View   your   slide   using   the  10X   objective and   locate   a group   of  hybrid   asci   (those containing   both   mutant   and   wild   ascospores).   Try   to   go  to   40X  if possible.   5.   Count   at   least   50   hybrid   asci   for each mutant   cross   and   enter   your   data   in  Table   1 .   6.   Determine the distance between the gene for   spore   color and   the  centromere.     Calculate   the recombinant   frequency   by   dividing   the number  of   crossover   asci   (2:2:2:2   or  2:4:2)  by   the total   number  of  asci   X   100.     To   calculate   the   map   distance,   divide   the   percentage  of   crossover   asci   by   2.   This   is done   since  only  half of   the spores   in   each ascus   are   the result   of  crossing   over.  
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Table   1:   Sordaria   fimicola   Tetrad   Analysis    

  Sordaria   Phenotype   Crossed   Number  of   4:4  Asci   (Non -   Crossover   Events)     Number  of   Asci   Showing   Crossover       Total   Asci   %  Asci   Showing   Crossover   (Recombinant   Frequency)   Calculated   Gene  to   Centromere   Distance   (cM)  

    Wild X   Tan            

    Wild X  Gray            

  1.   Use the  chi - square  distribution test   ( Tables  2   and   3   –   for   each   respective   mutant )   to   statistically   analyze the   data   using   the   book   value   determined   by   Olive,   1956   for  both   mutant   crosses.   a.   Enter   the number   of   non - crossover   and   crossover   asci   from your   mutant   cross   as   observed   (o).   b.   Calculate   the percentage  of  crossover   asci   expected   from   Olive ’ s   “ book   value ” .   (HINT   –   it   is  NOT   the  same   as  the map   distance...)   This   also  will   give   you   the   percentage  of  asci   that   you  WOULD   NOT   expect   to   have   a   crossover.   c.   Multiply   the percentages   by  the   total   number  of   asci   count   from   your   mutant   cross;   this   will   give   you the  expected   numbers   (e)   for   this   cross   based   on  Olive ’ s   map   distance.   d.   Finish  up  the chi - square   analysis using   your   calculations   and   Table  4   and then   answer   the questions   on   page   10.  
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  Table   2:   Calculation   of   the   Chi - Square   Value   for   the   Tan   X   Wild   Cross.    

   o    e    (o  –   e)  (o   –   e) 2   (o   –   e) 2   e  

Crossover   Asci        

Non - Crossover   Asci        

  2   total   =   

  Table   3:   Calculation   of   the   Chi - Square   Value   for   the   Gray   X   Wild   Cross.    

   o    e    (o  –   e)  (o   –   e) 2   (o   –   e) 2   e  

Crossover   Asci        

Non - Crossover   Asci        

  2   total   =   

  Table   4:   The   Chi - square   Distribution   Table.    

  degree s   of   freedom   probability   value   (p - value)  

ACCEPT   NULL   HYPOTHESIS   REJECT  

0.99  0.95  0.80  0.70  0.50  0.30  0.20  0.10   0.05  0.01  

1   0.001  0.004  0.06  0.15  0.46  1.07  1.64  2.71   3.84  6.64  

2   0.02  0.10  0.45  0.71  1.30  2.41  3.22  4.60   5.99  9.21  

3   0.12  0.35  1.00  1.42  2.37  3.67  4.64  6.25   7.82  11.34  

4   0.30  0. 71  1.65  2.20  3.36  4.88  5.99  7.78   9.49  13.28  


image173.emf
Did   the   data   you   collected support   Olive’s   map   distance (for   each   mutant)   that   was   initially   calculated more than   50   years   ago?   Use your   statistical   analysis to completely   and   correctly   answer   this.                                                                                                                                  
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