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6.21 PEOPLE OF SCIENCE

Daniel Koshland, Jr (1920-2007) is a biochemist that has been active in the research 
of enzyme systems. He has published extensively on this subject and developed the 
induced fit theory. He was also the editor of the journal Science from 1985-1995. 

6.22 KEY CHAPTER POINTS

 •  Metabolism is the process of breaking down or building up organic molecules.

 •  All organisms convert potential energy stored in molecules into kinetic energy. 
This is done following the Laws of Thermodynamics.

 •  Exergonic reactions result in a net output of energy for the chemical reaction.

 •  Endergonic reactions result in a net input of energy for the chemical reaction.  
The energy required to get endergonic reactions going is called activation energy.

 •  Enzymes are special proteins which lower the activation energy such that 
endergonic reactions can be regulated and occur safely in all cells.

 •  Only one enzyme can catalyze one reaction. Enzymes and the molecules they act 
upon, called substrates, fit together like a lock and key.

 •  Enzymes which catalyze reactions to build molecules are called anabolic enzymes. 
Enzymes which catalyze reactions to break molecules down are called catabolic 
enzymes. Some enzymes can catalyze the anabolic and catabolic reaction and 
are called bidirectional enzymes.

 •  Enzymes are able to release the energy stored in ATP and couple that energy to 
lower the activation energy to fuel endergonic reactions.

 •  Enzymes know when to start and stop by feedback inhibition.

6.23 DEFINITIONS

activation energy
 The energy required to initiate an endergonic reaction.

active site
 The area where an enzyme binds to the substrate.

anabolic
 A metabolic process concerned with the storage of energy or synthesizing molecules.

anabolic enzymes
 Enzymes that catalyze anabolic reactions.

ATP (adenosine triphosphate)
  The molecule that provides energy for the cell. ATP is used to fuel the endergonic 

reactions of life.

bidirectional enzymes
 Enzymes that are both anabolic and catabolic for the same reaction.

catabolic
  A metabolic process concerned with the release of energy, or breaking molecules 

apart.

catabolic enzymes
 Enzymes that catalyze catabolic reactions.

catalytic
  An enzyme’s property of “speeding up” an endergonic reaction. This is possible 

because enzymes lower the activation energy
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