
Unit 1 Lecture

Section Chap. Page

Overview

All Cells Use Proteins as Catalysts 1 5

All Cells Translate RNA into Protein in the Same Way 1 6

The Fragment of Genetic Information Corresponding to One Protein Is One Gene 1 7

All Cells Are Enclosed in a Plasma Membrane Across Which Nutrients and Waste Materials Must 

Pass 1 9

Amino Acid Chemistry

Amino Acids Are the Subunits of Proteins 2 59

–Page 65-87 Protein structure

the shape of a protein is specified by its amino acid sequence 3 125

Panel 3-1 the 20 amino acids found in proteins 3 129

proteins fold into a conformation of lowest energy 3 131

the helix and sheet are common folding patterns 3 131

protein domains are modular units from which larger proteins are built 3 135

larger protein molecules often contain more than one polypeptide chain 3 142

some proteins form long helical filaments 3 143

many protein molecules have elongated, fibrous shapes 3 145

many proteins contain a suprisingly large amount of unstructured polypeptide chain 3 147

covalent cross linkages often stabilize extracellular proteins 3 147

Cellular functions of proteins

All Proteins Bind to Other Molecules 3 153

The Surface Conformation of a Protein Determines Its Chemistry 3 154

Sequence Comparisons Between Protein Family Members Highlight Crucial Ligand-Binding Sites 3 155

Proteins Bind to Other Proteins Through Several Types of Interfaces 3 156

Antibody Binding Sites Are Especially Versatile 3 156

Tightly Bound Small Molecules Add Extra Functions to Proteins 3 166

Molecular Tunnels Channel Substrates in Enzymes with Multiple Catalytic Sites 3 167

Multienzyme Complexes Help to Increase the Rate of Cell Metabolism 3 168

Many Changes in Proteins Are Driven by Protein Phosphorylation 3 175

A Eucaryotic Cell Contains a Large Collection of Protein Kinases and Protein Phosphatases 3 176

Motor Proteins Produce Large Movements in Cells 3 181

Proteins Often Form Large Complexes That Function as Protein Machines 3 184

A Complex Network of Protein Interactions Underlies Cell Function 3 187

Subject to change without notice. Revised versions will be avilable before exams.  



Review Basic Chemistry 2 45-63

Cells Are Made From a Few Types of Atoms

The Outermost Electrons Determine How Atoms Interact

Covalent Bonds Form by the Sharing of Electrons

There Are Different Types of Covalent Bonds

An Atom Often Behaves as if It Has a Fixed Radius

Water Is the Most Abundant Substance in Cells

Some Polar Molecules Are Acids and Bases

Four Types of Noncovalent Attractions Help Bring Molecules Together in Cells

A Cell Is Formed from Carbon Compounds

Cells Contain Four Major Families of Small Organic Molecules

Sugars Provide an Energy Source for Cells and Are the Subunits of Polysaccharides

Fatty Acids Are Components of Cell Membranes, as Well as a Source of Energy

Nucleotides Are the Subunits of DNA and RNA

The Chemistry of Cells Is Dominated by Macromolecules with Remarkable Properties

Noncovalent Bonds Specify Both the Precise Shape of a Macromolecule and its Binding to Other 

Review Catalysis & Energy use 2 65-87

Cell Metabolism Is Organized by Enzymes

Biological Order Is Made Possible by the Release of Heat Energy from Cells

Photosynthetic Organisms Use Sunlight to Synthesize Organic Molecules

Cells Obtain Energy by the Oxidation of Organic Molecules

Oxidation and Reduction Involve Electron Transfers

Enzymes Lower the Barriers That Block Chemical Reactions

How Enzymes Find Their Substrates: The Enormous Rapidity of Molecular Motions

The Free-Energy Change for a Reaction Determines Whether It Can Occur

The Concentration of Reactants Influences the Free-Energy Change and a Reaction’s Direction

For Sequential Reactions, ΔG° Values Are Additive 

Activated Carrier Molecules Are Essential for Biosynthesis

The Formation of an Activated Carrier Is Coupled to an Energetically Favorable Reaction

ATP Is the Most Widely Used Activated Carrier Molecule

Energy Stored in ATP Is Often Harnessed to Join Two Molecules Together

NADH and NADPH Are Important Electron Carriers

There Are Many Other Activated Carrier Molecules in Cells

The Synthesis of Biological Polymers Is Driven by ATP Hydrolysis

Subject to change without notice. Revised versions will be avilable before exams.  


