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Introduction: Cells as macromolecular

1: Proteins

Macromolecules are assembled by polymerizing small molecules
Proteins consist of chains of amino acids

Protein conformation depends on the aqueous environment
Protein structures are extremely versatile

How do proteins fold into the correct conformation?

2. Compartments

Cellular compartments are bounded by membranes
The cytoplasm contains networks of membranes

Cell shape is determined by the cytoskeleton

Some organelles are surrounded by an envelope

The environment of the nucleus and its reorganization
The role of chromosomes in heredity

Part 1: DNA as information

3. Genes are mutable units
Discovery of the gene

Genes lie in a linear array on chromosomes
One gene—one protein

The cistron

Mapping mutations at the molecular level
The nature of multiple alleles

4: DNA is the genetic material

The discovery of DNA

DNA is the (almost) universal genetic material
The components of DNA

DNA is a double helix
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Three codons terminate protein synthesis
Ribosomes have several active centers

The role of ribosomal RNA in protein synthesis
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tRNA may influence the reading frame

10: Protein localization

Chaperones may be required for protein folding

Post-translational membrane insertion depends on leader sequences

A hierarchy of sequences determines location within organelles
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How do proteins enter and leave membranes?

The translocation apparatus interacts with signal and anchor sequences
Anchor signals are needed for membrane residence
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Part 3: Prokaryotic gene expression

11: Transcription

Transcription is catalyzed by RNA polymerase

RNA polymerase consists of multiple subunits

Sigma factor controls binding to DNA

Promoter recognition depends on consensus sequences
RNA polymerase binds to one face of DNA
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