Photosynthesis

IRSC – Dr. Capers, follow my drawing as you review this

Photosynthesis

Metabolic process in which energy of sunlight is converted and used to convert CO2 and H2O into carbohydrates

Light Reactions

· Happens in thylakoid membrane in chloroplast

· Light is used here, light energy is converted into chemical energy in the form of ATP and NADPH that will be used in the light independent reactions

· Pigments (like chlorophyll) absorbed photons from light energy

· 2 Photosystems 

· Photosystem II

· Absorbs wavelength of 680nm

· Uses light energy to oxidize water molecule producing electrons that will be passed through electron transport chain, oxygen is produced here
· Protons are transported into inner thylakoid membrane space

· Photosystem I
· Absorbs wavelength of 700nm

· Uses light energy to pass electrons to NADP+, reducing to NADPH (which will be used in light-independent reactions)

· Proton gradient in inner-thylakoid membrane formed by both photosystems

· Chemiosmosis

· Transport of protons through thylakoid membrane through ATP Synthase drives phosphorylation of ADP to ATP (which is used in light-independent reactions)

· Noncyclic electron transport

· Both photosystems function together

· Cyclic electron transport

· Photosystem I functions independently

· Produces only ATP (because photosynthesis requires more ATP than NADPH)

Light-Independent Reactions, Calvin Cycle
· Happen in stroma of chloroplast

· Need ATP and NADPH produced in light reactions (CANNOT happen in dark)

· Carbon fixation reactions
· Calvin Cycle – 3 processes (6 turns of cycle produce equivalent to 1 glucose)

· Fixation of CO2
· Catalyzed by rubisco

· Forms 3PG

· Reduction and sugar production
· Reduction of 3PG to G3P (glyceraldehydes-3-phosphate)

· G3P leaves the cycle to form sugars

· RuBP needs to be regenerated now

· Regeneration of RuBP

· Can now accept more CO2 to continue cycle

