Name _______________________ Date:
Bubble (Cell Membrane) Lab

Background:  The membrane that surrounds cells and organelles are made of a layer of phospholipids and proteins.  It would take more than 10,000 stacked cell membranes to equal the thickness of a piece of paper.  The phospholipid bi-layer is fluid but holds its shape due to its interactions with water.  We will use soap bubbles as an analogy for the cell membrane.  Soap bubbles are also lipid bi-layers that are held together because of the surface tension of water.

Materials:

900ml of water

100ml of dish soap

25ml of corn syrup

five straws

shallow plate or pan
roll of thread
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ball of string or twine
Constructing the straw frame:

· Cut 4 (5 1/2”) pieces of straws
· Run a 30” piece of string through the straw pieces
· Tie a tight knot in one corner
· Cut the loose ends of string
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TIE LOOP TWO FINGERS WIDE




Constructing the Ring:
· Cut a 3-4” piece of thread
· Tie a loop two fingers wide
Bubble Recipe:

· Mix 900ml water, 200ml dish liquid, and 25ml corn syrup in a beaker
· Pour into plate/ pan

Activity 1:  

This activity will show how the cell membrane acts as a liquid and a solid.  You will be able to see the flexibility of the cell membrane and how it is able to keep the shape of the cell without breaking.

1. Place the bubble holder (straw rectangle) into the soap mixture on your plate/ pan.

2. Lift it out and slowly twist it back and forth to show the flexibility of the cell membrane.

Activity 2:  
This activity will show how the lipid bi-layer is able to re-seal itself after being opened.  This property allows for the cell to be semi-permeable so that nutrients can be imported into the cell and protein products and waste can be exported out of the cell without destroying the membrane.

1. Dip your straw into the bubble solution.  

2. Blow gently and create a bubble the size of your plate/ pan.

3. Carefully remove the straw from the bubble.  

4. Take any object (your pencil or straw) and put it into your bubble.  You should be able to move it around the bubble without popping it.

5. Remove your object and observe how the membrane “repairs” itself.

Activity 3:  

This activity illustrates how proteins are embedded in the lipid bi-layer.  As part of the “fluid mosaic” proteins don’t remain in one place.  These proteins provide passageways for larger molecules to cross the membrane (sort of like a revolving door).  We will use a thread ring that represents a channel that allows molecules through the membrane.

1. Take a piece of thread, make a circle with it (about the size of a nickel) and tie it in a knot. 

2. Place the straw “rectangle” into the soap solution.

3. One partner hold the rectangle while the other partner places the circle of thread on the soap membrane.

4. Pop the membrane inside the thread circle and move the circle around.  

5. Remove the circle of thread without popping the membrane in the rectangle to represent the membrane “repairing” itself.

Activity 4:
In this activity the endosymbiotic theory will be explored.  This theory is an explanation for the origin of eukaryotic cells.  It states that larger prokaryotic cells ate smaller ones and eventually instead of digesting them, they worked together in a mutualistic relationship.  The evidence to support this is the fact that chloroplasts and mitochondria both have their own phospholipid bi-layers.

1. Blow a bubble the size of your plate/ pan.  

2. Carefully insert your straw into your bubble and try to blow another bubble inside your big bubble.

3. Make sure that the second bubble is not attached to the big bubble.

Activity 5:  
This activity will show that vesicles are membrane-bound sacs used in the cell to store and transport materials.  Certain organelles in the cell like the Endoplasmic Reticulum (ER) and the Golgi apparatus often use vesicles to transport materials throughout the cell and out of the cell.  The membranes of the vesicles can fuse with the cell membrane.  Vesicles will pinch off of the cell and the membrane will stay intact.

1. Place your straw rectangle in the soap mixture.

2. Lift up the holder and use your straw to slowly blow into the bubble membrane to make a few bubbles that will come off of the back of the straw rectangle.

3. The original membrane shouldn’t break to show that even though the vesicles are given off, the membrane can keep its shape.

Activity 6: 
All organisms are made of cells that grow and reproduce.  The simplest cellular division, called binary fission, occurs in bacteria.  They reproduce by copying their DNA and dividing in two.  More complex, eukaryotic cells undergo a division of the nucleus called mitosis.  

1. Place a piece of string across your plate/ pan.

2. Blow a bubble the size of your plate/ pan
3. Carefully take the two ends of the string and lift it up through the middle of your bubble.  

4. You should see that your one bubble has turned into two.

Summaries:  
For each activity, please summarize what you saw and what you learned:
Activity 1:  _____________________________________________________________________________________________________________________________________________________________________
Activity 2:

_____________________________________________________________________________________________________________________________________________________________________
Activity 3:
_____________________________________________________________________________________________________________________________________________________________________
Activity 4:

_____________________________________________________________________________________________________________________________________________________________________
Activity 5: _____________________________________________________________________________________________________________________________________________________________________
Activity 6:
_____________________________________________________________________________________________________________________________________________________________________
