AP Biology Exam Cells-Energy Review 
	Energy

1. Overarching Concept: Energy production through chemiosmosis:


a. pumping of H+ ions onto one side of a membrane through protein pumps in an 

Electron Transport Chain (ETC)


b. flow of H+ ions across the membrane down the concentration gradient through ATP


synthase


c. drives the synthesis of ATP from ADP + Pi

2. Cellular Respiration

 aerobic respiration

 glycolysis



a. cytoplasm



b. glucose(6C)      2 pyruvate (3C)



c. produce 2 ATP & 2 NADH

 Krebs cycle



a. mitochondrial matrix



b. pyruvate 
 acetyl CoA  
Krebs



c. produce electron carriers (NADH & FADH2) + 2 ATP + CO2 (waste product)

 ETC



a. mitochondrial inner membrane: cristae increase surface area



b. protein pumps embedded in membrane: cytochromes(remember cytochrome C)



c. establish H+ gradient in intermembrane space, so they flow into matrix through



ATP synthase- produces approximately 40 ATP

 

d. O2 = final electron acceptor

anaerobic respiration: glycolysis, fermentation

 low ATP production (~2 ATP)

 alcohol fermentation



a. yeast



b. produce alcohol: not reversible, alcohol kills yeast

 

c.  2 ATP

 lactic acid fermentation



a. bacteria (yogurt & cheese) & animals



b. produce lactic acid

 

c. 2 ATP

3. Photosynthesis

light-dependent reactions

Photosystem II (ETC produces ATP) & Photosystem I (ETC produces NADPH)

light energy + splitting of water to donate electrons to chlorophyll reaction center

H+ gradient built up in inner thylakoid space & flows out into stroma

chloroplast: thylakoids, grana, stroma

photophosphorylation

Calvin cycle

light independent reaction

carbon fixation through RuBisCo enzyme

use ATP & NADPH from light reactions to produce sugars

C4 & CAM plants

adaptation in hot, dry ecosystems because stomates closed a lot, adapted to areas with high oxygen and lower CO2

 different plant anatomy and different production of carbon molecules.  Examples:  grasses, succulents.  



	

	

	

	

	

	

	

	

	

	

	

	

	

	


