BSCI 124, Straney


Energy Processes in Cell





A) Overall


	-respiration: releases energy stored in sugar, but energy kept as energy currency in cell for 			different uses


	-photosynthesis: captures light energy to store chemical energy in sugar to use for respiration


	-energy currencies in cell:   ATP, NADPH (similar to NADH, FADH)


	-energy uses in cell: movement, heat, chemical inter-conversions (building blocks to polymers 


			and inter-conversion of building blocks) 





B) Respiration


	1) overall purpose to extract energy from compounds (e.g. sugars) 


	2) total reaction: glucose + O2 ( 6 CO2 + 20-36 ATP


	3) three steps


		a) glycolysis: glucose (  2 pyruvic acid + 2 ATP + NADH


			-can occur in absence of oxygen, in which case pyruvate converted to ethanol 


				(plants, microorganisms) or lactate (animals)


		b) Krebs cycle: pyruvate (  3 CO2 + 4 NADH


		c) electron transport: NADH + O2  (  3 ATP + H2O


C) Photosynthesis


	1) Two steps: light reaction and dark reaction


 	2) Takes place in chloroplast: stroma (dark) and grana (light)


	3) Light reactions


		a) light absorbed by chlorophyll pigment, causes electron to pop off


		b) two locations- PSI and PSII


			-PSII recovers electron from water (H2O ( O2)


			-PSI either:- electron popped off returns


					-accepts electron popped from PSII


		c) reaction H2O + light (  O2 + 2ATP + NADPH


	4) Dark reactions


		6 CO2 + 18 ATP + 12 NADPH (  glucose (6 carbon sugar)


	5) total: 6 photons light + H2O + 6 CO2 (  sugar + O2


	6) side points:


		-low efficiency (1%), C-4 plants more efficient (spatial pumping), CAM plants avoid 				water loss in day (temporal pumping)


		-accessory pigments: carotenoids


			-also absorb light


			-pass on some energy to chlorophyll


			-protect chloroplast and cell from harmful products (active oxygen, free radicals)





D) Carbon (energy cycle)


		-CO2 in air converted into organic compounds by photosynthesis in plants, using light 


			energy


		-energy and carbon in organic compounds passed through food  chain to herbivores and 


			carnivores


		-90% of energy lost at each level-life processes


		-organic compounds converted back to CO2 by respiration in plants, animals, microbes in 


			soil
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