Name _______________________________
Block __________
Date ___________________

PACKET #1
Unit 5: Cellular and Organismal Reproduction Packet 1 (Topics 1-2)
Reading: Chapters 8, 11,  (In Biology: Concepts and Connections), and supplementary material

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

Topic 1:  Introduction to the cell cycle (Chapter 8)

1. Define and relate the following terms: parent cell, daughter cells, sexual reproduction, asexual reproduction, and variation (8.1-8.2).

2. Describe the types of asexual reproduction (including binary fission, budding, fragmentation, and regeneration)  and give an example of an organism that does each (8.3, 27.1).

3. Define and relate the following terms: chromatin, chromosomes, DNA, sister chromatids, centromere, replicated chromosomes, and homologous chromosomes (8.4, 8.12).

4. Compare and contrast two sister chromatids of one chromosome and two homologous chromosomes (8.12).

5. Differentiate between autosomes and sex chromosomes (8.12).

6. Describe and interpret a karyotype and explain what they can show us.  Label homologous chromosome pairs, replicated chromosomes, the autosomes and sex chromosomes (8.19).

7. Describe the main events of the cell cycle, including what happens during each stage of interphase – G0, G1, S, and G2 (8.5).

8. List the steps of mitosis and both describe and draw what occurs in each step (8.6).

9. Describe the difference between cytokinesis of plant and animal cells (8.7).

Topic 2:  Regulating the cell cycle (Chapters 8 and 11)

10. Explain how anchorage, cell density, and chemical growth factors control cell division (8.8).

11. Explain how the cell cycle is controlled by checkpoints (8.9, supplementary reading).

12. Describe cancer and its causes, including the difference between benign and malignant tumors (8.10, 11.18, and 11.19).

Key Terms and Phrases 
	Topic 1:
	
	

	Parent cell
	S Phase
	Cell plate

	Daughter cells
	G2 Phase
	Homologous chromosomes

	Binary fission
	Mitotic phase (M phase)
	

	Chromosome
	Nuclear division
	Topic 2:

	[image: image3.jpg]


Replicated chromosome
	Cytokinesis
	Growth factors
	Angiogenesis

	Chromatin
	Mitotic spindle
	Density-dependent inhibition
	Cell plate

	Chromatids
	Centrosomes
	Anchorage dependence
	Homologous chromosomes

	Centromere
	Prophase
	Checkpoint

	Cell cycle
	Metaphase
	Tumors (benign & malignant)

	Interphase
	Anaphase
	Oncogenes

	G0 Phase
	Telophase
	Tumor suppressor genes (p53)

	G1 Phase
	Cleavage furrow
	Metastasis


Objective 1: Define and relate the following terms: parent cell, daughter cells, sexual reproduction, asexual reproduction, and variation (8.1-8.2).

_________________________________________________________________________________________

_________________________________________________________________________________________

__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________

How and why do cells divide?
· Unicellular organisms (bacteria, yeast, amoeba, etc.) generally reproduce simply by splitting in two; each new cell is genetically identical to the first (unless there has been a mutation).

· Other organisms (such as humans) use cell division to replace damaged cells and to grow; each new cell is genetically identical to the first (unless there has been a mutation).

· Remember that each cell must have a complete set of all 46 chromosomes, so the process of cell division must somehow ensure that each new cell has all 46 chromosomes.

Objective 2: Describe the types of asexual reproduction (including binary fission, budding, fragmentation, and regeneration) and give an example of an organism that does each (8.3, 27.1).

	Type of asexual reproduction
	Description
	Example

	Binary fission
	
	

	Budding
	
	

	Fragmentation
	
	

	Regeneration
	
	


Objective 3: Define and relate the following terms: chromatin, chromosomes, DNA, sister chromatids, centromere, replicated chromosomes, and homologous chromosomes (8.4, 8.12).

_________________________________________________________________________________________

_________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

_________________________________________________________________________________________

Part of Objective 3: How is DNA packaged in cells?

· [image: image4.jpg]¢ Cut out each of thé following pictures and glue them on to a blank piece of paper in the correct
order, following the mitosis process: interphase, prophase (carly, middle, late), metaphase,
anaphase (early, late), telophase, and back to interphase. :

» Label each of the pictures with the name of the phase.

~ Write a brief description of each phase, telling what events occur during that phase.

spindle fibers forming

centriole pairs




DNA is packaged into condensed structures called chromosomes.  Human’s DNA is typically packaged into 46 chromosomes (or 23 pairs of chromosomes).  Almost all human cells contain a full set of 46 chromosomes in the cell’s nucleus, and the chromosomes from cell to cell (within the same person) are identical.  All together, these chromosomes are the human genome.


· Chromosomes are made of chromatin, which is a combination of DNA and protein.  Sometimes, this chromatin is highly compacted, and the chromosome structure is therefore visible.  Other times, the chromatin is less condensed, and the chromosomes are not visible.
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You can see all 46 chromosomes in the following karyotype.  A karyotype is a picture of all of the chromosomes in a cell.  Notice the terms to the right.  Each replicated chromosome is comprised of two sister chromatids (made of chromatin), joined at the centromere.  The two sister chromatids (of a given replicated chromosome) are identical.
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B.
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A.

Objective 5: Differentiate between autosomes and sex chromosomes (8.12). 

__________________________________________________________________________________
__________________________________________________________________________________

__________________________________________________________________________________
__________________________________________________________________________________

__________________________________________________________________________________
__________________________________________________________________________________
Objective 6: Describe and interpret a karyotype and explain what they can show us.  Label homologous chromosome pairs, replicated chromosomes, the autosomes and sex chromosomes __________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________
__________________________________________________________________________________
Objective 4: Compare and contrast two sister chromatids of one chromosome and two homologous chromosomes (8.12).

	
	Drawing
	Definition

	Single, unreplicated chromosome
	
	

	Replicated chromosome
	
	

	Homologous chromosome pair
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1. Which of the following show(s) 4 replicated chromosomes? (circle all that apply)

a.  


b.  

 
c. 


d. 


2. Which of the following is/are homologous chromosome pairs? (circle all that apply)
a.  




b. 




c.  




d.




e.  



Objective 7: Describe the main events of the cell cycle, including what happens during each stage of interphase – G0, G1, S, and G2 (8.5).
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Watch each of the following short animations/video clips, as found at http://iknow.net/cell_div_education.html
· Cell cycle movie

· Plant mitosis movie

· Embryonic division – zebrafish

· Animal mitosis movie – lung cell

Objectives 8 and 9: List the steps of mitosis and both describe and draw what occurs in each step (8.6). Describe the difference between cytokinesis of plant and animal cells (8.7).
Use the information in the video clips and in sections 8.5 and 8.6 of your textbook to fill in the following table:

	Stage
	Substage
	Drawing with labels
	Description (using vocabulary on page 2 of packet)

	Inter-phase
	G0


	Not necessary
	

	
	G1


	Not necessary
	

	
	S


	
	

	
	G2


	Not necessary
	

	Mitosis
	Prophase


	Animal cell
	

	
	Metaphase


	
	

	
	Anaphase


	
	

	
	Telophase (including cytokinesis)


	
	General description:

In plants: 

In animals:


Mitosis Practice Questions:
1. Visit the following website: http://www.biology.arizona.edu/cell_bio/activities/cell_cycle/cell_cycle.html
a. Read the website’s text.

b. This site includes a collection of 36 pictures of 36 different cells.  Look at each picture (micrograph), and decide which stage characterizes which picture.  As you look at each picture, keep track of your data in the table below.  (Place a tally mark in the appropriate box as you look at each picture.)

c. When you are done looking at all 36 picture, calculate the % of the cells in each stage, and then infer the number of hours (in a 24-hour day) a cell spends in each stage.

	
	Interphase
	Prophase
	Metaphase
	Anaphase
	Telophase
	Total

	Number of cells
	
	
	
	
	
	36

	Percent of cells
	
	
	
	
	
	100%

	# of hours out of a day
	
	
	
	
	
	24 hours


2. Look at the following pictures and label each one with the appropriate stage of mitosis.

a.  



b.



c. 

3. Label each of the following statements as being descriptive of interphase, prophase, metaphase, anaphase, or telophase:

a. _____ chromosomes are not yet visible

b. _____ sister chromatids have just broken away from each other at the centromere

c. _____ nuclear membrane is reforming

d. _____ sister chromatids are still attached to each other at the centromere, but chromosomes 
 
       haven’t lined up yet

e. _____ nuclear membrane is breaking down

f. _____ chromosomes have lined up in a “single file” line

g. _____ the stage that includes cytokinesis

h. _____ organelle replication and protein synthesis occurs

i. _____ in terms of changes in the nuclear membrane, this stage is the opposite of prophase

4. Observe the cell shown below (it has just finished cytokinesis) and make each of the six single chromosomes below a different color.
a. Then, diagram how this cell would appear if it were seen in each of the following stages.  Be sure that each diagram shows the shape of the cell, whether or not the nucleus is visible, and the chromosomal arrangement of the cell.  
b. Finally, write a caption for each diagram using words/phrases (where appropriate) such as sister chromatids, homologous chromosomes, centriole, and centromere.


    centrioles
nuclear membrane



nucleus


cell membrane


a. prophase of mitosis



b.  anaphase of mitosis

5. Used in chemotherapy treatments, taxol is an anti-cancer drug, which is known to stop cells from dividing. 

a. Tumors are clusters of cells that are growing and dividing without proper regulation.  What is the difference between a benign tumor (non-cancerous), and a malignant tumor (cancerous)?







b. How do you think taxol might work?  Write about two specific ideas that you have.  In other words, what mitotic processes might taxol prevent, and how would stopping these processes prevent effective cell division? (There are many, many possible answers here; the important part is that you apply specific knowledge about the cell cycle.)
Objectives 10 and 11: Explain how anchorage, cell density, and chemical growth factors control cell division (8.8). Explain how the cell cycle is controlled by checkpoints (8.9, supplementary reading).

__________________________________________________________________________________
__________________________________________________________________________________

__________________________________________________________________________________
__________________________________________________________________________________

__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________

__________________________________________________________________________________
__________________________________________________________________________________

__________________________________________________________________________________
__________________________________________________________________________________

__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________________
Objective 12: Describe cancer and its causes, including the difference between benign and malignant tumors (8.10, 11.18, and 11.19).

__________________________________________________________________________________
__________________________________________________________________________________

__________________________________________________________________________________
__________________________________________________________________________________

__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________

__________________________________________________________________________________
__________________________________________________________________________________

__________________________________________________________________________________
__________________________________________________________________________________

__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
p53 gene/protein (OBJ 12)
p53 protein normally acts as a “tumor-suppressor;” when the p53 gene is mutated, a functional p53 protein is no longer produced.


Objective 12, cont'd
Angiogenesis:




Telomerase:

Metastasis:
1. Cancer is always genetic.  This means that cancer is caused by mutations in the DNA.  So, a genetic mutation is a mutation (or change) in your DNA molecule.  Because your body has evolved to have many back-up systems, cancer is almost always caused by a series of mutations, not just one.

a. Is cancer a genetic disease? ____  Is cancer necessarily an inherited disease? ____

b. Are these “genetic mutations” always “inherited mutations”? ____

c. Is an “inherited mutation” always a “genetic mutation”? ____

d. Are genetic mutations always passed from one generation to another? ____

e. Why do you think that cancer is generally considered a “disease of aging?”

f. Why do you think that some people do have cancer at younger ages?
Topic 6 (22)
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normal hemoglobin





normal hemoglobin
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Type A blood





Type A blood





normal hemoglobin





normal hemoglobin





Type B blood





Type B blood





normal hemoglobin





normal hemoglobin





Straight hair





Curly hair
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