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PACKET #2
Unit 5: Reproduction, Part 2

Topic 3:  Meiosis 
Reading: Chapter 8 (In Biology: Concepts and Connections)

Objectives:  By the conclusion of this topic, you should be able to:

Topic 3: Meiosis (Chapter 8)

13. Compare haploid (n) and diploid cells (2n) (8.13).

14. Differentiate between somatic cells, gametes, and a zygote (8.13).
15. Draw and describe each stage of meiosis (8.14).

16. Explain how the purpose and process of meiosis differs from that of mitosis (8.15).

17. Compare oogenesis and spermatogenesis, within the context of meiosis.
18. Explain how variation in offspring is created through independent assortment, crossing-over, and random fertilization (8.16 – 8.18)

19. Describe some anomalies associated with meiosis, including nondisjunction, trisomy, and monosomy (8.20 – 8.22).

20. Compare asexual reproduction to sexual reproduction (27.1, 27.2).

Key Terms and Phrases
	Meiosis

	Prophase I

	Metaphase I

	Anaphase I

	Telophase I

	Prophase II

	Metaphase II

	Anaphase II

	Telophase II

	Variation

	Independent assortment

	Crossing over

	Random fertilization

	Karyotype

	Nondisjunction

	Monosomy

	Trisomy

	Down syndrome

	Turner syndrome

	Oogenesis

	Spermatogenesis

	Diploid (2N)

	Haploid (N)

	Immature egg or sperm

	Mature egg or sperm

	Autosome

	Sex chromosomes (XX or XY)

	Somatic cell

	Gamete

	Zygote

	Ovum (plural = ova)


 Objective 13: Compare haploid (N) and diploid cells (2N) (8.13). ___________________________
________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

Objectve 14: Differentiate between somatic cells, gametes, and a zygote (8.13). ________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

Mini-ACTIVITY B:

Let’s review mitosis with pipecleaners:

· Using your pipe cleaners, show what the cell will look like during G1 of interphase

· This organism has 2 pairs of chromosomes (large and small)
· Red is maternal 

· Blue is paternal 

· Use the chalk to draw the cell nucleus

· Now, show what the cell will look like right before entering mitosis (at the end of interphase)

· Go through all the steps of mitosis until you have 2 new cells
Objective 15: Draw and describe each stage of meiosis (8.14)
Meiosis: The mechanism behind the patterns of inheritance (OBJ 16)
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NAME OF STAGE
	PICTURE OF CELLS IN THAT STAGE (in pencil)
	WRITTEN DESCRIPTION OF WHAT IS HAPPENING

	INTERPHASE
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	PROPHASE I
	[image: image3.png]



	[image: image4.png]Immatve Efm U 20upie) Lwmadure Spetnn t JP(/m'k’ujk)

Note: Trere Sv\wlif\,c ‘4; . Note: There Shovtd be Yb
T UM mef Amwn e Unemofomes Adain et
NORMAL
grofif T Meoly T

v\ombd vAch O
octwr w\h ue

Chvdimepme ?-\’
Q O OWQ

| NeemaL Mgnhf‘/ \ Uneortiz [V
fOW C0VLD A ZHGore WAVE 1 X CHROMSEsME, AND 2te Y cupomolomes” %;“[;‘,‘,f,,)
lqm,,\m/c 993 (v oo(,«jk) | anadire Sperm (v :p-c/m%mjk)





	METAPHASE I
	
	

	ANAPHASE I
	
	

	TELOPHASE I
	
	

	PROPHASE II
	(2 cells)
	

	METAPHASE II
	(2 cells)
	

	ANAPHASE II
	(2 cells)
	

	TELOPHASE II
	
	


ACTIVITY C:
Meiosis with Pipecleaners – Answer the following questions in order, based on what you see, not what you think should be true!
1. You are starting out with one cell.  This cell is an immature egg or an immature sperm cell.  The genetic contents of this cell are the same as any other cell from that particular person’s body.  Within your immature sperm or egg, how many replicated chromosomes are present? __________  Are these cells haploid or diploid?  ___________  2N or N? ____

2. During what part of the cell cycle did the chromosomes replicate? ________________

3. Now, your immature egg or sperm enters Prophase I.  What happens in Prophase I that we can’t show with these pipe cleaners (without breaking them)? ____________
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Draw your cell in Metaphase I (use colored pencils to show colors).  Also, draw your neighbor’s cell in Metaphase I (again, use colored pencils to show colors).






5. At the end of Telophase I, how many chromosomes are in each new cell? ______  Are these cells haploid, or diploid? ____________  2N or N? ____

6. Are these chromosomes replicated or unreplicated? ____________

7. If we were doing this with human cells, how many chromosomes would be in the cells produced by Telophase I? ________

8. At the start of Prophase II, how many cells are there? ______

9. At the start of Prophase II, how many chromosomes are in each cell? ________

10. [image: image7.png]58

Crossing Over Problems

The diagram below shows a pair of homologous chromosomes  the gene sequences after crossing over has occc
about to undergo chiasma formation during the first cell division  unrelated and separate occasions (it would &
in the process of meiosis. There are known crossover points  different coloured pens to represent the gen
along the length of the chromatids (same on all four chromatids  different chromosomes). See the diagrams on the =
shown in the diagram). In the prepared spaces below, draw asa guide.

(abcdetfoy h i j kI mn o picmom
(abcdefy h i j kI mno pyowomaee
Homologous o Possibie <new
chromosomes crossover peil

on the chroi

Chromatid 3

Chromatid 4

1. Crossing over occurs at a single point
between the chromosomes above.

}
(a) Draw the gene sequences for the four <~ e AT
chromatids (on the right), after crossing C ]
over has occurred at crossover point: 2. <—»— = A
PR
(b) List which genes have been exchanged = =T = =
with those on its homologue (neighbour C _ ) 4

chromosome}:

2. Crossing over occurs at two points between
the chromosomes above.

(a) Draw the gene sequences for the four
chromatids (on the right), after crossing
over has occurred between crossover
points: 6 and 7.

(b) List which genes have been exchanged
with those on its homologue (neighbour T N
chromosome):

ANV
~

3. Crossing over occurs at four points between
the chromosomes above.

(a) Draw the gene sequences for the four - N | 1
chromatids (on the right), after crossing 2
over has occurred between crossover — - )
points: 1 and 3, and 5 and 7. ( J3

21 List which genes have been exchanged ( e
with those on its homologue (neighbour T T e —

chromosome):

n the genetic significance of crossing over:




Draw your 2 cells in Metaphase II (using colored pencils to show colors):







11. At the end of Telophase II, how many cells are there? ______  Are these cells haploid, or diploid?  _________  2N or N? _____

12. At the end of Telophase II, how many chromosomes are in each cell? ______
13. Are these chromosomes replicated or unreplicated? _____________ 
14. If we were doing this with human cells, how many chromosomes would be in the cells produced by Telophase II? ________
Objective 16: Explain how the purpose and process of meiosis differ from that of mitosis (8.15). 
_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

	
	Mitosis
	Meiosis

	Purpose of the process
	
	

	Location(s) in the human body where this process occurs
	
	

	Are the products the same or different, as compared to one another?
	
	

	Number of products formed?
	
	

	Number of rounds of division?
	
	

	Products are diploid or haploid?
	
	

	If the original cell had 6 replicated chromosomes, this is how the cell would look in metaphase (refer to metaphase I for meiosis).  You must use six different colors here, and you must write a caption beneath each picture (use terms like replicated chromosome, homologous chromosome, etc.).
	
	

	If the original cell has 6 replicated chromosomes, this is how the cell would look in Metaphase II of meiosis.  Use different colors here!  You must also write a caption below the picture.
	N/A
	


Objective 17: Compare oogenesis and spermatogenesis.
Figure 3: Oogenesis 

What is oogeneis? _____________________________________________________________

Figure 4: Spermatogenesis 

What is spermatogenesis? ________________________________________________________

Oogenesis and Spermatogenesis Comparison Chart
	
	Oogenesis
	Spermatogenesis

	Meiosis or mitosis?
	
	

	Purpose of the process
	
	

	Location of the process
	
	

	Number of products formed
	
	

	Number of products capable of participating in fertilization
	
	

	Do the products need to develop further after meiosis II (before fertilization)?
	
	

	Are the products equal in size? Explain.
	
	

	When during a person’s lifetime does the process begin? When does the process complete?
	
	

	Are the primary oocytes or spermatocytes present at birth?
	
	


	
	Produced via mitosis or meiosis?
	Genetically unique or identical?
	Diploid or haploid?
	# of homologous chromosome pairs?
	# of chromosomes?

	Immature eggs (primary oocytes) and immature sperm (primary spermatocytes)
	
	
	
	
	

	Mature eggs and mature sperm
	
	
	
	
	


Objective 18: Explain how variation in offspring is created through independent assortment, crossing-over, and random fertilization (8.16 – 8.18). ______________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________


Objective 19: Describe some anomalies associated with meiosis, including nondisjunction, trisomy, and monosomy (8.20 – 8.22). 

How could a zygote have 3 21st chromosomes? (Down Syndrome) 

How could a zygote have 1 X and zero Y chromosomes? (Turner Syndrome) 



Objective 19, cont: Describe some anomalies associated with meiosis, including nondisjunction, trisomy, and monosomy (8.20 – 8.22). __________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

Objective 20: Compare asexual reproduction to sexual reproduction (27.1, 27.2)

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

 ACTIVITY D: Putting it all together
Use 4 different colors to show 4 different chromosomes in the cells from the paternal side.  Then use 4 separate colors to show the chromosomes from the maternal side.  Use size to distinguish between homologous pairs.  So, in all, you will need 8 colors.  Track these chromosomes (by using color) throughout the processes below.  Ignore crossing over.


Meiosis practice (with a little mitosis, too)


1. The drawing on the right is of the sperm cell of a certain animal.  The sperm cell has four chromosomes.

a. Give the number of chromosomes in a stomach cell of the animal indicated.

b. Make the diagram of the mature egg cell of this animal, showing the chromosomes.

c. Make a diagram of the zygote of this animal, showing the chromosomes.

d. Make a diagram of the 2-celled stage of this embryo, showing the chromosomes.

2. In a certain animal cell, the diploid number is 10.  Give the number of chromosomes found in:

-a mature sperm cell
-a zygote
-a mature egg cell

-a skin cell

3. The following questions refer to the diagrams below:

a. The cell indicated by the letter A is a ________________. It is manufactured in the _________________.

b. The process that results in the formation of cell C is ________________.  Cell C is produced in the ________________.

c. The chromosome number in cells A and B is produced by the process of ______________.

d. Cell C will immediately begin to ____________________________________.

e. The chromosome number of cell C is called ________________, while that of cells A and B is called ________________.
4. Fill in the chart below:

	Mitosis or Meiosis?
	What stage?
	Description of Stage

	
	
	Single-file line-up of replicated chromosomes in a diploid cell

	
	
	Chromatin condenses; nuclear membrane breaks down; crossing-over occurs

	Meiosis
	Anaphase I
	

	
	
	Two haploid products form, and each product has replicated chromosomes

	Mitosis
	Telophase
	

	
	
	Independent Assortment takes place

	
	
	In a human, there are now 92 single chromosomes in the cell (but only 46 different “colors”)


5. Complete the following diagram to show two similarities and two differences between oogenesis and spermatogenesis.













6. 
Shown below is a cell that has just finished telophase of mitosis (including cytokinesis).  In the boxes that follow, show how a cell would look (from the same organism) in each of the stages listed.




















   Metaphase I – Meiosis

      Anaphase II – Meiosis

        Prophase - Mitosis



7. You sample a random lung cell from a typical human.  You would expect to find _____(how many?) chromosomes, or _____ homologous chromosome pairs.

8. The diploid number of chromosomes for humans is _____ (how many?).

9. In a human gamete, you can expect to find _____(how many?) chromosomes, and _____(how many?) homologous chromosome pairs.

10. The haploid number of chromosomes for humans is _____(how many?).

11. Before interphase, the zygote has _____(how many?) chromosomes.  These chromosomes are ____________ (replicated or unreplicated?).  After interphase, the zygote has _____(how many?) chromosomes.  These chromosomes are _____________ (replicated or unreplicated?).

12. The chromosomes in an immature egg and a stomach cell (of the same human female) are _____________ (different or the same?).  In each, there would be _____(how many?) chromosomes.

13. A secondary oocyte has _____(how many?) chromosomes.  These chromosomes are _______________ (replicated or unreplicated?).

14. In a human male, meiosis I and II take place in the ___________.  

15. For every primary spermatocyte, _____(how many?) mature sperm can form.

16. For every primary oocyte (immature egg), _____(how many?) mature eggs can form.

17. If a species has a diploid number of 82, then it a haploid (N) number of _______.
Spermatogenesis





Oogenesis
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