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1 The Foundations of Biochemistry

1.1 Cellular Foundations
Cells Are the Structural and Functional

Units of All Living Organisms
Cellular Dimensions Are Limited by Diffusion
There Are Three Distinct Domains of Life
Escherichia coli Is the Most-Studied Bacterium
Eukaryotic Cells Have a Variety of Membranous

Organelles, Which Can Be Isolated for Study
The Cytoplasm Is Organized by the Cytoskeleton

and Is Highly Dynamic
Cells Build Supramolecular Structures
In Vitro Studies May Overlook Important

Interactions among Molecules

1.2 Chemical Foundations
Biomolecules Are Compounds of Carbon with

a Variety of Functional Groups
Cells Contain a Universal Set of Small Molecules

Box 1-1 Molecular Weight, Molecular Mass, and
Their (orrect Units
Macromolecules Are the Major

Constituents of Cells
Three-Dimensional Structure Is Described

by Configuration and Conformation

Box 1-2 Louis Pasteur and Optical Activity: In Vina, Veritas
Interactions between Biomolecules

Are Stereospecific

1.3 Physical Foundations
Living Organisms Exist in a Dynamic

Steady State, Never at Equilibrium with
Their Surroundings

Organisms Transform Energy and Matter
from Their Surroundings

Box 1-3 Entropy: The Advantages of Being Disorganized
The Flow of Electrons Provides Energy

for Organisms
Creating and Maintaining Order Requires Work

and Energy
Energy Coupling Links Reactions in Biology
Keq and L1GoAre Measures of a Reaction's

Tendency to Proceed Spontaneously 24
Enzymes Promote Sequences of Chemical Reactions 25
Metabolism Is Regulated to Achieve Balance

and Economy

1.4 Genetic Foundations
Genetic Continuity Is Vested in Single

DNA Molecules
The Structure of DNA Allows for Its Replication

and Repair with Near-Perfect Fidelity
The Linear Sequence in DNA Encodes Proteins with

Three-Dimensional Structures
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