Photosynthesis Notes
The following points describe the significance and relationship of photosynthesis to life on earth. 

1. Photosynthesis begins the carbon cycle by fixing CO2 (carbon dioxide in the atmosphere) 

2. It has 2 major metabolic components: the light reactions and the "dark" reactions 

3. The overall equation for photosynthesis is: 

6 CO2 + 12 H2O + energy 
4. This equation leaves out many important details such as: 

a. where does the O2 gas come from? (water) 

b. how is light energy converted into chemical bond energy?
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5. The oxygen released as a by-product has a major impact on the bioshpere. Today's atmosphere would not have 21% oxygen if not for photosynthesis. 

6. Three kingdoms have photosynthetic autotrophs (producers) 

a. monera - cyanobacteria 

b. protista - algae 

c. plants 

7. Photosynthesis is endergonic [image: image2.png]


G = +686 kcal/mole 

Photosynthesis - The Light Reactions

The light reactions of photosynthesis convert radiant (sunlight) energy into the potential chemical energy found between the carbon, hydrogen, and oxygen bonds in sugar (glucose). 

1. Photosynthesis uses most of the energy in sunlight except green wavelengths (color that's reflected) 

2. The light reactions occur on thylakoid membranes in plants (similar membranes in protista or cyanobacteria) 
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3. Chlorophyll molecules contain an atom of Mg (magnesium metal) which loses electrons and becomes oxidized by light. The electrons are accepted by an adjacent electron transport chain. [image: image4.jpg]
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4. There are 2 photosystems: photosystem I (cyclic) and photosystem II (noncyclic) 

5. Photosystem II (P680 - noncyclic) 
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· After chlorophyll has lost electrons, enzyme X splits water (photolysis) releasing electrons to reduce chlorophyll. 
· Two H+ ions made available by photolysis are pumped into the thylakoid lumen by PQ a mobile carrier in the electron transport chain embedded in the thylakoid membrane. 
· Electrons do not stop until they pass through photosystem I and finally reduce NADP+ to NADPH2.

6. Photosystem I (P700 - cyclic) 

Photosystem I can act on its own, sending electrons to FD (ferrodoxin) and back to P700 to pump H+ and make ATP. 
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The Dark Reactions (Light Independent)

What you need to know about the dark reactions. 

1. They can occur with or without light. 

2. They occur in the stroma of chloroplasts. 

3. The dark reaction requires ATP and NADPH -- products of the light reaction. 

4. In addition the dark reaction requires CO2, RuBP (a 5-carbon sugar called ribulose bisphosphate), and rubisco (the most plentiful enzyme on earth. 

5. One glucose molecule is formed only after 6 turns of the Calvin cycle. 
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6. The 6-carbon molecule first formed by rubisco is unstable and is quickly converted to 2 molecules of PGAL (glyceraldehyde-3-phosphate also known as G3P). PGAL can be returned to the Calvin cycle as RuBP or used in glycolysis and several other anabolic processes to make amino acids or lipids. 
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