Name ___________________________________
Block __________
Date __________________

PACKET #2
Unit 2: The Dynamic Cell Packet #2 (Topics 3 and 4)

Reading: Text chapters 4.5 and 5.3-5.9

Objectives:  Upon completion of this unit, you should be able to:

Topic 3:  Cell membrane (Chapter 4.5 and 5.1)

9. Describe the structure of the phospholipid and how that affects its ability to dissolve in water (4.5).

10. Describe the structure of the cell membrane including proteins, glycoproteins, glycolipids, carbohydrate chains, and cholesterol.  Explain the function of each (4.5, 5.1). 

11. Explain why the membrane is often referred to as a “fluid mosaic” model (5.1).

12. Explain what is meant by selective permeability (5.1).

Topic 4:  Membrane transport (Chapter 5)

13. Define diffusion.  Explain why it occurs (5.3).

14. Define concentration gradient and relate it to diffusion (5.3).

15. Describe the roles of passive transport (simple diffusion, facilitated diffusion, and osmosis) in the passage of materials into and out of cells (5.3-5.7).

16. List the characteristics of active transport, including why a cell would do it (5.8).
17. Define and give examples of the following types of active transport: exocytosis, endocytosis, pinocytosis, phagocytosis, and receptor-mediated endocytosis (5.9). 

18. Describe the types of molecules (categories and examples) that can move through the cell membrane by the each of the following methods: simple diffusion (5.3), facilitated diffusion (5.6), protein pumps, and endo/exocytosis (5.9).

19. Define the terms hypertonic, hypotonic, and isotonic as they relate to cells (plant and animal) in a solution (5.5).

Unit 2 (The Dynamic Cell – Background) Key Terms 
	Topic 3:
	Topic 4:
	

	Phospholipids
	Simple diffusion
	Exocytosis

	Hydrophilic
	Passive transport
	Pinocytosis

	Hydrophobic
	Concentration gradient
	Phagocytosis

	Cell membrane
	Equilibrium
	Turgid

	Lipid bilayer
	Facilitated diffusion
	Plasmolysis

	Receptor protein
	Osmosis
	Aquaporin

	Glycoprotein
	Hypertonic solution
	Receptor-mediated endocytosis

	Glycolipid
	Hypotonic solution
	

	Cholesterol
	Isotonic solution
	

	“Fluid Mosaic” model
	Channels
	

	Selective permeability
	Transport protein
	

	
	Active transport
	

	
	Endocytosis
	

	
	
	



Objective 9: Describe the structure of the phospholipid and how that affects its ability to dissolve in water (4.5). __________________________________________________________________________

____________________________________________________________________________________
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____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

Question: ____________________________________________________________________________

____________________________________________________________________________________

Objective 10: Describe the structure of the cell membrane including proteins, glycoproteins, glycolipids, carbohydrate chains, and cholesterol.  Explain the function of each (4.5, 5.1).  (label diagram on next page)

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________
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Objective 11: Explain why the membrane is often referred to as a “fluid mosaic” model (5.1).
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____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

Figure 3: Cell Membrane Biochemistry
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Create your own hand drawing in class:

Objective 12: Explain what is meant by selective permeability (5.1).

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

Activity A: Bubble Membrane Lab/Demo (in class)
INTRO: Soap bubbles are bilayers very similar to cell membrane bilayers, so they can be used to display some of the properties of the cell membrane.


PURPOSE:  What are the characteristics of a cell membrane?

MATERIALS:

· Pan of soap solution (dish detergent, water, karo syrup)

· Membrane holder (2 straws and a string)

· Wooden flint stick

· Circular thread (or elastic band)

METHODS:
Immerse the membrane holder into the pan of soap solution.  Demonstrate the following characteristics of a lipid bilayer and RECORD ALL OBSERVATIONS on a separate sheet of paper.  Create a table similar to the one below:

	Demo
	Observations
	Benefit of this as a model for a cell membrane
	Limitation of this as a model for a cell membrane

	Fluidity
	
	
	


1. Fluidity:  Form a layer in the membrane holder.  Let the light shine off of its surface and look at the movement you see within the film.

2. Flexibility:  Twist the two straws in opposite directions, and bend it into different types of configurations.

3. Self-sealing: Stick the following objects through the bubble membrane:

a. Wooden flint stick

b. Soap-coated flint stick

c. Your finger

d. Your soap-coated finger

Observe what happens to the membrane when you remove each object as well.  Now try your entire arm!
4. Transport proteins: Form a film in your membrane holder.  Dip the thread (or elastic band) in the soap solution and carefully place it onto the membrane. The thread should float in the membrane.  Pop the inside of the circle.  Stick your dry finger (or another dry object, like your pencil) through the pore created by the circular thread and gently move it around the membrane.  Try to carefully remove the thread from the membrane and see if the membrane is able to self-seal.

EXTENSIONS:  If you finish the above, try the following!  They’re not as easy as they sound!

5. Cell division: Take a straw and dip the end in the soap solution.  Hold it just about the surface and gently blow to create a bubble.  Take a knife, wet it with soap solution and cut the bubble in half so that you create a bilayer across the middle and two bubbles.  Now cut both of these bubbles in half.  Note how the cells fit together with no spaces between them.


6. Evolution of Eukaryotes:  Try to create a eukaryotic cell from a prokaryotic cell.  Remember, eukaryotes are more complex, meaning they have internal membrane-bound structures (almost like a bubble within a bubble).

RESULTS:  For each of the methods above (#1-4), describe ALL important observations in the table (4 pts)

CONCLUSION:  (On a separate sheet of paper – with your observations)
1. Describe what you observed about the bubble membrane’s “fluidity” and explain how this relates to the structure of the cell membrane. (1 pt)

2. What are the four major components of the cell membrane and how are they organized?  Make sure you discuss polarity in your response. (2 pt)

3. Explain how the “self-sealing” bubble membrane helps to illustrate the passage of molecules through a cell membrane and the property of selective permeability. (1 pt)

4. What happened when you placed a rubber band into the bubble film?  Explain why this rubber band represents a transport protein and describe how transport proteins work. (2 pt)

5. Explain how selective permeability maintains homeostasis within a cell.  In your answer, define homeostasis. (2 pts)


Objective 13: Define diffusion.  Explain why it occurs (5.3). ___________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

Objective 14: Define concentration gradient and relate it to diffusion (5.3).

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

Objective 15: Describe the roles of passive transport (simple diffusion, facilitated diffusion, and osmosis) in the passage of materials into and out of cells (5.3-5.7).

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

Objective 16: List the characteristics of active transport, including why a cell would do it (5.8).

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

Objective 17: Define and give examples of the following types of active transport: exocytosis, endocytosis, pinocytosis, phagocytosis, and receptor-mediated endocytosis (5.9). 

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

Objective 18: Describe the types of molecules (categories and examples) that can move through the cell membrane by the each of the following methods: simple diffusion (5.3), facilitated diffusion (5.6), protein pumps, and endo/exocytosis (5.9).

	
	Passes freely through the membrane (simple diffusion)
	Needs a special protein transporter (facilitated diffusion or protein pump)
	Needs to use other methods of pass through (exo- or endo-cytosis)

	Polarity and size
	
	
	

	Electric Charge
	
	
	

	Examples


	
	
	


Objective 19: Define the terms hypertonic, hypotonic, and isotonic as they relate to cells (plant and animal) in a solution (5.5).

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

Activity B: Egg Osmosis Demo (in class)
Background Information: 

Osmosis is the diffusion of water across a selectively permeable membrane. This means that water can go through membranes from areas where there are a lot of water molecules to areas where there are not so many water molecules.

To perform their functions, cells must keep an internal steady state even when the environment outside of the cell is changing. This steady state is called homeostasis. Homeostasis is maintained in part by controlling the movement of materials into and out of the cell. To achieve this control, a membrane that can tell different substances apart surrounds cells.  This membrane can slow down or stop the movement of some substances while allowing others to pass through freely. Because not all substances can go through the cell membrane equally well, the membrane is said to be selectively permeable. Selectively permeable membranes are those that have openings called pores that let water, oxygen, carbon dioxide and certain other small molecules go through the membrane.

Cells in the human body need a constant supply of oxygen and water. They also make carbon dioxide as a waste, which needs to be removed from the cell. These substances can move into and out of a selectively permeable membrane around a cell through the process of osmosis.

Independent Variable: Different solutions (d. water, vinegar, or sucrose solutions)

Dependent Variable: Mass difference in egg

Procedure:

1. CAUTION: The eggs are very fragile, handle with care!  

2. Place the plastic tray on the electronic balance and zero out the mass.

3. Carefully place the egg in the plastic tray on the scale and record the mass in the “starting mass” column in the data table.  Be sure to record the mass in the row that corresponds to the solution that is in front of you.

4. Carefully place the egg in one of the 250 mL beakers.

5. Pour the given solution into the beaker with the egg until the egg is covered.

6. Let the egg sit in the solution for 25 minutes.  Record your starting mass in the class data table on the computer while you wait.

7. After 25 minutes carefully pour out the solution into the other beaker.  

8. Pace the plastic tray on the electronic balance and zero out the mass.

9. Carefully place the egg in the plastic tray on the scale and record the mass in the “ending mass” column

10.  Calculate the difference in mass and record in the data table.  Also record any significant visual observations of the egg.

11. Record your collected data in the class data table on the computer.

Data:
	Group 
	Solution
	Starting mass (g)
	Ending mass (g)
	Difference in mass (g) – circle gained or lost
	Observations

	A
	Distilled H2O


	
	
	gained / lost
	

	B
	5% Acetic Acid (vinegar) 


	
	
	gained / lost
	

	C
	5% Sucrose Solution


	
	
	gained / lost
	

	D
	10% Sucrose solution


	
	
	gained / lost
	

	E
	20% Sucrose solution


	
	
	gained / lost
	

	F 
	40% Sucrose solution


	
	
	gained / lost
	


Questions and Conclusions:

1. When the egg was placed in each of the following substances, which direction did the water move?  Explain using data how you know this.

a. Distilled water
b. 5% acetic acid
c. 5% sucrose
d. 10% sucrose
e. 20% sucrose
f. 40% sucrose

2. Make a sketch of your experimental set-up.  Label the egg and surrounding solution using the terms isotonic, hypertonic and hypotonic.  Indicate where the high concentration of water is (egg or solution).  Use arrows to show the movement of water. 
3. Formulate an explanation (involving osmosis) for each of the following scenarios:

a. Grocery stores spray fresh produce with water.
b. If a shipwrecked crew drinks salt water, they will actually dehydrate and die.
c. If a bowl of fresh strawberries is sprinkled with sugar, a few minutes later they will be covered in juice.
Practice Questions: Diffusion (home or class)
1. Mark each of the following statements as true or false:
_____ Diffusion requires energy.
_____ Diffusion increases entropy (remember this word from chemistry??).
_____ There is a natural tendency for molecules to spread out.
_____ Diffusion can occur through the phospholipid bilayer, or through a protein channel.
_____ Diffusion means that a molecule is moving from an area where that type of molecule is more 
           concentrated to and area where that type of molecule is less concentrated.
_____ Diffusion means that a molecule is moving down its concentration gradient.
_____ Diffusion means that a molecule is moving from where there are more molecules of that type
           to where there are less molecules of that type.
_____ Molecules are in constant motion until equilibrium is reached; molecular motion then stops 
           because concentrations are equal on both sides of the membrane.


2. Place each of the following phrases into the diagram below: (Note If a phrase does not describe either type of diffusion, place the phrase outside of both circles.)
A. Movement from high concentration ( low concentration

B. Requires no energy input

C. Occurs through the phospholipid bilayer

D. Occurs through a protein tunnel molecule

E. Water molecules use this type(s) of diffusion to permeate the membrane

F. Glucose molecule use this type(s) of diffusion to permeate the membrane

G. Na+ ions use this type(s) of diffusion to permeate the membrane

H. K+ ions are pumped using this type of transport

I. Movement of molecules against the concentration gradient


 


Simple Diffusion


Facilitated Diffusion






















Practice Problems: Cell Traffic (home or class)
(Note: Setting up diagrams will be helpful for many of these problems)

1. Compare and contrast osmosis and facilitated diffusion (at least one similarity and one difference).





2. Match the phrases in the box with the appropriate mechanisms below.  Two questions require more than one answer.

______1. Diffusion straight across lipid bilayer

______2. Moves solutes against concentration gradient

______3. Any spread of molecules from area of higher concentration 
to area of lower concentration

______4. Diffusion with the help of a transport protein

______5. Three types of endocytosis

______6. Engulfing of fluid in membrane vesicles

______7. Diffusion of water across selectively permeable membrane,
from hypotonic to hypertonic solution

______8. Transport molecules need ATP to function

______9. Enables cell to engulf bulk quantities of specific large 
molecules

______10. How oxygen and carbon dioxide enter and leave cells

______11. Three types of passive transport

______12. Engulfing of particle in membrane vesicle

______13. Fusion of membrane-bound vesicle with membrane, and 
dumping of contents outside of cell

______14. How a cell might capture a bacterium

______15. Helped by aquaporins

3. The concentration of calcium in a cell is 0.3%.  The concentration of calcium in the surrounding environment is 0.1%.  By what type of cell transport could the cell obtain more calcium?  Will energy be needed for this process?




4. The concentration of solutes in a red blood cell is about 2%.  Sucrose cannot pass through the membrane (why?), but water and urea (urea is a solute) can.  Osmosis would cause red blood cells to SHRINK the most when immersed in which of the following solution?  Explain your answer.

a. A hypertonic sucrose solution

b. A hypotonic sucrose solution

c. A hypertonic urea solution

d. A hypotonic urea solution

e. Pure water


5. The interior of a plant cell has a solute concentration of 3%.  In order for that cell to be turgid (swollen with water), what might the solute concentration be in the solution surrounding the cell?  Why?


6. Osmosis is an important process that has many effects on living things.  Test your understanding of osmosis by predicting in each of the following cases whether water will enter the cell (In) or leave the cell (Out), or whether there will be no net movement of water (None).  Assume that the plasma membrane is permeable to water but not solutes.

______1. Cell is exposed to hypertonic solution.

______2. Cell is placed in solution whose concentration of salt is greater than the concentration of salt in the cell.

______3. Due to disease, solute concentration of body fluid outside the cell is less than solute concentration of cells.

______4. Cell is in isotonic solution.

______5. Single-celled organism is placed in drop of pure water for examination under microscope.

______6. Solute concentration inside the cell is greater than solute concentration of surrounding fluid.

______7. Concentration of solutes in cytoplasm is equal to solute concentration of extracellular fluid.

______8. Cytoplasm more dilute than surrounding solution.

7. Suppose that you have an osmosis apparatus like the one below.  In one side of the apparatus, there are 100 mL of solution composed of distilled water and iodine.  In the other side, there is a 10% starch solution.  Iodine can permeate the membrane, but starch cannot.  The liquid levels on both sides are initially the same.  Answer the following questions.
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a) What will happen to the level of water and iodine solution (Side A)? ___________

b) What will happen to the level of the starch solution (Side B)? ___________

c) In which directions across the semi-permeable membrane will the water molecules move when the system reaches equilibrium? ______________

d) What will happen to the color of the water and iodine solution?  Why? ___________________
___________________________________________________________________________

e) What will happen to the color of the water and starch solution?  Why? ___________________
___________________________________________________________________________

8. Sometimes, when people have infected cuts or scrapes, they will soak their cut in very salty water.  This is known to kill the bacteria causing the infection.  Explain why, using your knowledge of cell traffic.  Be as specific as possible in your response, and be sure to define the terms that you use.  Also, include at least one diagram as part of your response. (Hint: Remember that salt is NaCl – made of ions.  Can this pass through a cell membrane freely?)



9. Formulate explanations for each of the following scenarios (at the cellular level):

a) Honey never gets spoiled by mold or bacteria.




b) Grocery stores spray fresh produce with water.




10. A student places a group of cells in a solution with unknown solute concentration.  Every ten minutes over a period of one hour, she monitors the cells’ total mass, and graphs her findings, as shown below.

Change in Mass as Cells were immersed in Solution X (Exterior Solution)

[image: image3.png]; . i N "

T T T T 1 1
to %6 3o Yo S0 0

Tienelm iny




a) At the beginning of the one-hour period, was the exterior solution (of the unknown solute concentration) hypertonic, hypotonic, or isotonic, relative to the solute concentration of the solution inside the cells?  Explain your reasoning as logically and clearly as possible.





b) Why does the graph level out at the end of the time period?





11. Draw two line graphs below, one for each of the two options (hypertonic, hypotonic, isotonic) that you didn’t choose for #10 above.  Assume that you again take data every 10 minutes over the course of an hour.  Be sure to label your axes and identify which graph it is.  For each graph, write an observation, and then an inference.

	


	


Observation:






Observation:

Inference:






Inference:

Figure 1:





Figure 2:





Diffusion


Active Transport


Osmosis


Phagocytosis


Simple diffusion


Facilitated Diffusion


Pinocytosis


Receptor-mediated endocytosis


Exocytosis





Explain:
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