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“Tater Tots

 or

 Not?”

Introduction: In addition to exhibiting similar patterns of organization, all living things perform basic life functions. These life functions are carried out on the cellular, as well as the organism level. In this lab we will attempt to make actual potatoes from a small cluster of cells from a potato plant. During this process, we will observe how potato cells exhibit several traits of living things. (You will be deciding later which traits are exhibited so I don’t want to give it away now! () 

Since potato plants are multi-cellular organisms, the cells have become differentiated (or specialized) to perform certain tasks. These specialized cells group together into tissues, which work together to make organs, etc. A really interesting questions is, “What determines if a cell from a potato plant will become a leaf, a flower, a stem, a root, or a potato tuber? Is it determined by the genes in those cells or the environment that surrounds the cells?” We will examine this question in more depth later this year, but it is fun to make some educated guesses about the process now while we are performing this experiment.

The procedure you are about to perform is called tissue culture and is used by plant biologists when they do genetic engineering experiments. It is a good way to test if genes that have been added to the plant embryos, have actually been incorporated into the whole plant and are functioning in the cells

Purpose: To examine the life functions performed by potato cells and to observe how cells respond to different stimuli from their environment.

Hypothesis:  Use the space below to draft a hypothesis for this lab. What life functions do you expect to see? What evidence will you look for to “prove” that particular life function is occurring? In other words, what data could you collect to demonstrate that process is occurring? List all the life functions you think you will be able to observe. Use your class notes for ideas.

	IF the life function listed below is occurring… 
	THEN the following evidence will be measurable

	
	

	
	

	
	

	
	


Materials: Per team of four

4 pairs Goggles (eye protection since you will be working with alcohol)
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Micropore tape

70% ethanol in spray bottle 

75 mL of 70% ethanol in 125mL flask for sterilizing tools

Sterile paper towels 

2 Sterile scalpels 

2 Sterile forceps 

Cutting surface (Cutting board, plate, aluminum foil,etc.)

Waterproof label pen

1- 60mm x 15 Petri plate containing agar medium*

1- culture tube with agar medium plus Ancymididol  - (an anti-gibberellin that inhibits the 

           hormone responsible for plant elongation).

Procedure: Place a check in the boxes to the left as you complete each part of the procedure
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Stand the scalpels and forceps in the flask containing alcohol solution while you prepare for the lab.
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To give insurance against contaminants, wash your hands and tie hair back. Sterilize the cutting surface where you will be working by spraying it down with 70% alcohol, then wipe with sterile paper towel.

3. Obtain two young potato sprouts from the front of the room

4. Two people in your team will be transferring plant cuttings to a petri plate and the other two will be transferring plant cuttings to a culture tube. Decide which couple will do which set up now and record this on the top of your observation sheet (pg. 5)

Work together and work quickly for the next steps to avoid as much contamination as possible.
. 

5. Remove forceps from alcohol solution and blot on a sterile paper towel.  Use forceps to remove young potato plant from culture tube. Lay plant on sterilized cutting surface.
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At the same time, your partner should remove the scalpel from the alcohol solution and blot on paper towel. Cut a small section of the plant node (see diagram). Make note of which node has been cut. 




7. If you are transferring your nodes to a culture tube, then skip to step #11. If you are using a Petri plate, continue reading this step. Use forceps to pick up the first node. While you do this, your partner should ready the Petri plate. 

8. Lift the lid of the petri plate slightly (450  angle) and place the cut node to one side on the agar medium. Press down a little so it is snug against the agar medium. Close the lid. 

9. Re-sterilize your tools and then repeat steps 6-8  with the other two nodes. Arrange the other two nodes so that all three are equally spaced on the medium in the Petri plate. 


10.  Make note of which node is placed where on the Petri plate by using a Sharpie marker to label (T=Top, M=Middle, B=Bottom ) on the bottom of the Petri plate. Then go on to step #14

11. If you are transferring your nodes to a culture tube, use the forceps to pick up the first cut node.


12. remove the plastic cover from the culture tube with fresh medium. Hold the culture tube sideways to prevent dust from falling from the air into your sterile medium. Use the forceps to place the first cut node into the sterile medium in the culture tube. Press down a little so it is snug against the agar medium. Replace the lid.


13. Repeat step #12 with a second node and a second culture tube. Label what part of the plant each node came from.

14. Wrap a strip of micropore tape around the lid to seal. Then label the micropore tape with your name, date, period and table number. (See below)



15. Each person should draw your set up as it appears today in the space provided under observations. Be sure to record which node came from which part of the plant and the temperature & light conditions of the environment in which your plant is placed.

16. Each time you make observations, take note of the root, leaf, stem, and tuber (tiny potatoes) growth. Think about how you will measure this. (Refer back to your hypothesis) 

17. Labeled Petri plates should be placed in a dark place designated by your teacher.
 Labeled culture tubes should be placed in a well lighted place designated by your teacher. 

Observations: In the space below record the dates you observed your plate or tube, draw what your set up looks like on the right side of the paper. On the left side, make notes to yourself. What did you notice? Did you collect any data or measurements?  (You may add more pages if necessary)


DATE

NOTES





DRAWINGS____________                             






Summary: Briefly summarize what happened over the course of this experiment using observations from both the Petri plates and the culture tubes that were set up by your lab team. Relate the number of tubers, amount of stem, leaf & root growth to the different environments.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

Conclusions and Reflections:

Approach each question below as a mini discussion. Read all the questions next to each number. Think about how you would respond to the whole thing, then write (or type () a well organized response for that number on a separate sheet.

1. In your hypothesis, you made an educated guess about the life functions you might be able to observe. On a separate paper, discuss if your results agree or disagree with your hypothesis. This answer should be as complete as possible. Use references from your text and your notes as well as your observations from the experiment for each of the life functions.

2. Did you observe some life functions that you did not list in your hypothesis? What were they and what evidence from the experiment supports the occurrence of these processes?

3. Several ingredients were in the medium that was used to grow the potato cells. What do you think was the function of each ingredient? What life function do they support or make possible?

4. Compare and contrast the environmental stimuli of the two different set ups (tube vs. plate). In this experiment, what seemed to determine if a cell from a potato plant will become a leaf, a flower, a stem, a root, or a potato (tuber)?  Do you think it is determined by the genes in those cells or the environment that surrounds the cells? Explain why you think so. (What evidence from this experiment supports your hypothesis.) 

5. Why do you think that cells from the node of the plant were used in this experiment? Do you think the results might have been the same if cells from other plant tissues had been used? Explain your answer.

6. Application. How might the results of this experiment apply to stem cells from animals?

Going Further:


Are other environmental factors besides the amount of light critical to determining what part of a plant a cell will become? In the space below briefly describe a procedure you  might carry out that would test the role of the medium ingredients or environmental factors that may affect cell differentiation.

I. M. Smart	      9/15/06	     P-3 T-5
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*Agar medium contains:


Agar


Sucrose


Plant Vitamins


Plant nutrient salts


PPM- A broad spectrum micro-biocide 





Name _________________________   Prepared a tube? A plate? ________    Period ____ Table # ____





Team Members Names’ ____________________,   ___________________,  __________________
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TRANSFER TO CULTURE TUBE





TRABSFER TO PETRI PLATE
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