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2.4 Can cells pick and choose information? 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Fig. 2.24A

NCBI Biological Information Database
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IQs 35-36 and 37-38



BLAST Align Nucleotide Sequences
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10.1 How do biological molecules carry energy?
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Biology Learning Objectives

• Discuss energy transfer, chemical and physical, the connection 

between covalent bonds and ion gradients.	 
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pH Inside Mitochondria

Fig. 10.20 A: from Abad et al., 2004; B: modified from Llopis et al., 1998; C: Leung et al., 1975  
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pH Inside Mitochondria

Fig. 10.20 A: from Abad et al., 2004; B: modified from Llopis et al., 1998; C: Leung et al., 1975  
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pH Inside Mitochondria

Fig. 10.20 A: from Abad et al., 2004; B: modified from Llopis et al., 1998; C: Leung et al., 1975  
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Fig. 10.20 A: from Abad et al., 2004; B: modified from Llopis et al., 1998; C: Leung et al., 1975  
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Fig. 10.20 A: from Abad et al., 2004; B: modified from Llopis et al., 1998; C: Leung et al., 1975  
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Fig. 10.20 A: from Abad et al., 2004; B: modified from Llopis et al., 1998; C: Leung et al., 1975  

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved.

measure pH of solution 
containing 


mitochondrial vesicles

higher  [H+]

lower [H+]

pH?

matrix

Δ of Mitochondrial pH



Fig. 10.20 A: from Abad et al., 2004; B: modified from Llopis et al., 1998; C: Leung et al., 1975  

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved.

higher  [H+]

lower [H+]

pH?

matrix

add NADH

Δ of Mitochondrial pH



Fig. 10.20 A: from Abad et al., 2004; B: modified from Llopis et al., 1998; C: Leung et al., 1975  
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Fig. 10.20 A: from Abad et al., 2004; B: modified from Llopis et al., 1998; C: Leung et al., 1975  
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Fig. 10.20 A: from Abad et al., 2004; B: modified from Llopis et al., 1998; C: Leung et al., 1975  
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Fig. 10.20 A: from Abad et al., 2004; B: modified from Llopis et al., 1998; C: Leung et al., 1975  
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Electron Transport and Carriers

Fig. 10.21 C: modified from Alonso et al., 2003
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Electron Transport and Carriers

Fig. 10.21 C: modified from Alonso et al., 2003
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Electron Transport and Carriers

Fig. 10.21 C: modified from Alonso et al., 2003
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Electron Transport and Carriers

Fig. 10.21 C: modified from Alonso et al., 2003
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The electron transport chain 
occurs in the inner membrane of 
the mitochondrion (in regions 
called “cristae”)
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The electron transport chain 
occurs in the inner membrane of 
the mitochondrion (in regions 
called “cristae”)
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