6b – The Krebs Cycle and Electron Transport (Ch. 9-2)

· At the end of glycolysis – about 90% of the chemical energy available in glucose is still unused…
· To extract the remainder of the energy contained in the electrons of pyruvic acid, the cell turns to one of the greatest electron lovers in the universe – oxygen;

· Because the final pathways within cells require oxygen, they are called aerobic processes = using oxygen.

· The presence of oxygen will allow the pathway of the Krebs cycle and electron transport to generate 18x as much ATP as glycolysis.

Word Bank: ATP, electrons, dioxide, oxygen, respiration, carriers, pyruvic, production, transferred (Blanks 1 through 9). 
The Krebs Cycle (Figure 9-6 pg. 227)
· When 1)_______ is present, glycolysis is followed by the second stage of cellular 2)____________ – The Krebs cycle;
· During the Krebs cycle, 3)________ acid is broken down into carbon dioxide in a series of energy-extracting reactions.
· There are two parts of the Krebs cycle:

· Citric acid 4)___________ (The Citric Acid Cycle) – turning pyruvic acid into a 6-carbon molecule = citric acid.

· Carbon 5)________ is produced;

· Energy extraction – electrons are 6)_____________ to energy 7)_________ (NAD+ ( NADH; FAD+ ( FADH2); 

· As the citric acid is broken down into a 4 carbon molecule, 1 8)____ molecule is recharged (from ADP), 4 NADH molecules are generated, and 1 FADH2 molecule is generated.

Electron Transport
· The Krebs cycle spins around and around – regenerating and breaking-down citric acid, and generating high-energy 9)__________ that are passed to NADH and FADH2…

· The next step to follow the Krebs cycle is when the high-energy electrons held by 10)_____ and FADH2 are passed into the electron transport chain…
Word Bank 2: ADP, proteins, ions, electrons, Synthase, water, NADH, enzyme, escape, rotate, charge (Blanks 10 through 20).

· The electron transport chain uses the high-energy electrons to convert 11)____ into ATP (recharging the batteries);

· The electron transport chain consists of a series of 12)_________ located in the inner mitochondrial membrane folds;

· At the end of the chain there is an 13)_______ that combines the electrons (now they are low-energy electrons) with hydrogen ions and oxygen to form 14)______;

· The oxygen is essential to getting rid of the waste products of cellular respiration – hydrogen ions and low-energy electrons.

· The electron transport chain causes hydrogen 15)_____ to move across the mitochondrial membranes;

· The hydrogen ions (+ charge) build-up in the intermembrane space – creating a 16)______ difference across the membrane;
· The hydrogen ions that try to 17)______ (trying to reach equilibrium, getting-out of the crowded elevator) can do so through a special channel protein called ATP 18)_________;

· The hydrogen ion causes the enzyme to 19)_______ – each time it rotates it converts 1 ADP into 1 ATP molecule.

· On average – 1 pair of 20)__________ moving down the electron transport chain can generate 3 ATP molecules.
(Cellular Respiration Animation
The Totals, Energy and Exercise, and Comparing Cellular Respiration and Photosynthesis to be read by you…   now, tonight, sometime before the quiz.
Do the follow-up assignments on your test outline (except the quick lab).

[image: image1.png]Glycolysis

Blucose
Cytoplasm
2 atp - 2A0P
2NAD+ —y - 2NADH
0P Shetrate mr PhnsDTrgVaUnn - 4ATP
lPuruvats IPuruvats
Mitochondrion Tarbon dioide
Outer membrane.
intermembrane o
compartza - ater]

Krebs Citric
Acid Cycle

[Buger]

[Farbon diowide

ZATP Y
substrate level || ~32 ATP from
Phosphorylation | | Electron Transpart
Phosphorylation





