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Cellular Respiration takes place in mitochondria

1. Glycolysis/ Anaerobic

1. Link Reaction

2. The Krebs Cycle ( Citric

Acid Cycle)

3. Electron Transport

7 1 L] f = mm— g\

Electrons
carried
via NADH

Substrate-level
phosphorylation

Electrons carried
via NADH and

Oxidative
phosphorylation:
electron transport

and
chemiosmosis

Substrate-level Oxidative
phosphorylation phosphorylation




8.2.U3 In glycolysis, glucose is converted to pyruvate in the cytoplasm.
8.2.U4 Glycolysis gives a small net gain of ATP without the use of oxygen.

Glycolysis is the splitting of glucose into pyruvate

Hexose sugar (6C) GLYCOLYSIS

sugar splitting

PHOSPHORYLATION

q: (addmg 3 phosphate)
coQ
(cytoplasm)
ATP use LYS|S(SpI|tt|ng)
%} OXIDATION
(3C) .

NADH + H
(3C)
"O“ 2 x Pyruvate
use 2 ATP energy release allows
produce a4 ATP ATP Formation ‘.o ? 33
net yield +2 ATP i o ik e

i-Biology by substrate-level phosphorylation.




NADH ( reduced)
Pyruvate ( 3 carbon molecules X2)

4 ATP ( 2 replace the two used, 2 are available as free
energy)

ATP Energy Drink
g - N 3

SKIP OXIDATIVE PHOSPHORYLATION,
AND GET WHAT YOU REALLY NEED.



Link reaction

This reaction transports the
Pyruvate made inthe
cytoplasm into the
mitochondria, forming
Acetyl-CoA.

The Acetyl-CoA will then go
into the Krebs cycle, which
takes place in the
mitochondria.

Since there were 2 pyruvates
formed in glycolysis, 2 Acetyl
CoA’s are formed in total

Pyruvate (3C)

e g

)—e

Acetyl CoA (2C)

LINK REACTION

Pyruvate

(3 carbon molecule

<N AD

NADH NADH

Pyruvate

carbon molecule

Acetyl coenzyme A

3

on molecule




Mitochondria Structural Features

Inner
- Membrane

OQuter
Membrane




End goals of Krebs?




3 ¥2 . Oxidative phosphorylation makes ATP
8.2U8 Energy

released by O X1 a L1 O e

U UL

reaction is carried to intermembrane space
the cristae of the
Inner mitochondrial
membrane by
reduced NAD and
FAD

s
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I ‘\’4, (444 ‘ 'i;

Citric

acid
Matrix kyde/




Electron Transport and Oxidative Phosphorylation

H+
H* s
H* § Ht w+ H*
+ +
H H o
Inner
mitochondrial
membrane

Cytochrome
oxidase

NADH complex

dehyrogenase

ATP synthase

H* +
Cytochrome Cytochrome C H* H

Electron donor DG cotnplex

ADP + (@ ; ATP

H+
H+

Mitochondrial Matrix

Dept. Biol. Penn State €



- Electron transport chain
|:| ATP synthase

Intermembrane space

mitochondrial
membrane

®
@
®

. +@ FADH, pap*
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(o % o=

Mitochondrial matrix 2 free 2 electrons  1/2 of
hydrogen exiting ETC an O,
ions molecule




. Electron transport chain
D ATP synthase

Intermembrane space

mitochondrial
membrane

Mitochondrial matrix 2 free 2 electrons  1/2 of
hydrogen exiting ETC an O,
ions molecule




https://www.youtube.com/watch?

@ v=b1gEvZzqyxE
Big Picture-- can you diagram

Pyruvate(s) th | S 7

e ' Drilie What are the products and
reactants of all the steps?

Lactic Ethanol Krebs cycle )
Acid

Electron
transport chain

Up to 36
ATP




