CAPE BIOLOGY UNIT 2
MODULE 1.1- Photosynthesis and ATP synthesis
Summary

A. THE LIGHT DEPENDENT REACTIONS

1. [bookmark: _GoBack]Photosystems I and II contain chlorophyll molecules which absorbs light energy from the sun. 
2. The absorbed energy excites electrons to a higher energy level. 
3. Energized electrons from photosystem I are passed down an electron transport chain and added to a molecule of NADP+ to form NADPH.
4. Meanwhile energized electrons from photosystem II are passed through another electron transport chain. This energy is used to pump H+ ions from the stoma into the thylakoid compartment/space creating a chemisomotic gradient. The electrons leaving the electron transport chain enter photosystem I and replenish the electrons that were lost previously.
5. Photosystem II replenishes its electrons by splitting water. Hydrogen ions and oxygen are released into the thylakoid compartment. This is where oxygen gas (O2) is formed.
6. The H+ ions store potential energy and is harvested by an enzyme called ATP synthase. As H+ ions diffuse through ATP synthase, down their concentration gradient, the enzyme uses the energy of the moving H+ ions to make ATP.
7. The ATP and NADPH are used in the sugar making process in the Calvin Cycle.








B. THE CALVIN CYCLE
Light Independent reaction of photosynthesis
The plant cell uses the energy in ATP and reducing power of NADPH which have been generated from the light dependent stage of photosynthesis. 
The Calvin Cycle occurs in the fluid stroma of the chloroplast surrounding the thylakoid membranes. Each turn of the Calvin cycle creates small subunits which form building blocks for carbohydrates. E.g. glucose
Steps:
1. Ribulose bisphosphate [RuBP -a 5 carbon compound] starts the cycle. Using 3 CO2 molecules, each combine with three RuBPs causing them to become 6 carbon molecules. 

2. Each of these 6C molecules split in half forming six, 3 carbon molecules called PGA (glycerate 3-phosphate or phosphoglycerate)

3. 6 ATPs (generated from the light reaction) must be spent to energize the 6 PGAs, adding a high energy phosphate group to each 3C molecule. Then 6 NADPH are oxidized and the electrons from them are used to reduce the 6 PGAs into energized molecules.

4. The six 3C energized molecules are now called G3P/PGAL (glyceraldehyde- 3-phosphate or phosphoglyceraldehyde)


5. Out of the six molecules, five remain in the Calvin cycle while one molecule exits. This PGAL leaves the chloroplast and enters into the cell cytoplasm where it combines with another PGAL to form a 6C sugar (glucose).


6. As the cycle continues, the five PGALs  rearrange back into three molecules of RuBP. This requires 3 ATP molecules. The cycle begins again.

Therefore, the Calvin Cycle consumes a total of 9ATP molecules and 6 NADPH molecules. 
