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Student Bead Activity for Dark Reactions Notes

Developed by R. I. Halleran, NBCT

Materials:  

15 white beads     

6 purple beads


12 yellow beads


Procedure:

Make 3, 5-carbon strings of white beads  (RuBP)

 Make 6 CO2 molecules with 1 purple and 2 yellow beads

Using the circle on your table (Use wax pencils) place 3 RuBPs at 10 o’clock inside the circle.   Place all 6 carbon dioxide molecules at 12 o’clock outside the circle.  Slide one CO2 into your circle.  Then separate the carbon atom (the purple bead) from the carbon dioxide molecule.  Place the two Oxygen atoms (yellow beads) outside the circle for the moment.  Move one RuBP molecule up to the 12 o’clock position and add 1 carbon atom to this RuBP.  Write the word Rubisco in the circle at 1 O’clock each time you add a carbon atom to RuBP.  One at a time, repeat the underlined part 2 more times.  You should now have 3-6 carbon compounds.  Now separate the 3 6-carbon molecules into 6 3-carbon molecules.  Place all 6 around 3 o’clock inside the circle.  Remember, each time you work with one 6-carbon compound to change it, this is called 1 turn of the Calvin Cycle.   Stop ! …………

  Discuss the addition of ATP and NADPH to charge the compounds with energy (draw a +6 ATP’s and a +6 NADPH’s on the outside of the circle between 3 and 7 o’clock) then slide one 3-carbon compound around over to 7 o’clock in the circle and then move it outside the circle.   Using 3 more ATP’s draw a +3 ATP’s outside the circle between 7 and 10 o’clock.  Now use the rest of the 3-carbon compounds to remake 3, 5-carbon compounds (RuBP) to start again.  Do this with all 5 of the 3 carbon compounds.  

       What does the 3-carbon compound you set outside the circle at 7 o’clock represent?  _____________________________

   Now go back to the beginning and repeat what you just did with the rest of the CO2 molecules.  

Remember (it’s in the notes) that the cycle must turn (proceed) ___ times, not just 3, to produce 1 glucose molecule.

Add 6 oxygen beads after making final glucose molecule

What is missing in our glucose molecule that would make it complete?

_______________________

(Hint---remember the formula for glucose)

Summary Questions:

1. In this activity I learned that there must be 5-carbon molecules called __________ in the chloroplast in order for the Calvin Cycle to make glucose.

2. I also learned that there must be _______ present to add 1 carbon 

atom to the answer in question #1 in order to make glucose.

3. In order to add the Carbon atom from CO2, the enzyme _________________ must be present in the chloroplast.

4. The new 6-carbon compound immediately breaks down into ___, ___- carbon compounds after the carbon atom from CO2 is added.

5. Then there were ___ ATP’s and ____ NADPH’s added to the 6, 3- carbon compounds.   Then ___ 3-carbon was dropped out of the cycle.

6. This 3-carbon molecule that dropped out was ____ of a glucose molecule.

7. Then ___ ATP’s were added to change the remaining 5, 3-carbon compounds back into ________ and the cycle could continue.

8. To make one glucose molecule then we need ____ CO2 ‘s and ____ RuBP’s.

9. The whole process of making 1 glucose molecule requires ____ ATP’s and _____  NADPH”s.   

