Preface .

Brief Table of Contents

Supplements to the Text
About the Author
A Note to the Students .

Chapter 1.
Chapter 2.
Chapter 3.
Chapter 4.

Chapter 5.

Chapter 6.

Chapter 7.
Chapter 8.
Chapter 9.

Chapter 10.

Chapter 11.

Chapter 1.
Chapter 13.
Chapter 14.

Glossary .

Index.

What Is a Cell?
Nucleic Acids
Proteins and Polypeptides .

Phospholipids and
Membrane Structure

The Cytoskeleton and
Cellular Architecture

The Extracellular Matrix and
Cell Junctions .

The Nucleus and DNA Replication .
Protein Synthesis and Sorting .

The Endomembrane System and
Membrane Trafficking

Cellular Metabolism and Energy Storage .

Signal Transduction and
Cellular Communication .

Control of Gene Expression .
The Birth and Death of Cells .

Tissues .

il

. v

. 45
Ll

117

143

187
225
255

295

327

367
393
415

449

479
499




Table of Contents

Prefacsmy shigilgic.oq9 wotl sheine? labaM dessbic Diallodl, FEEE, - i
SupplementstotheText . . . . . . . . . . . xiii
PODUEIENaEor. . . . . . . . . . . . . Xiv
ANEteEsortesSadents © U ol U e Xv
Chapiesit WhatlsaCell? . . . ... . . . LR s ¢
[
| The Big Picture 2
i The Cell Is the Fundamental Unit of Life 3
13 An Overview of the Malecular Building Blocks of
Cellular Structures 8
Cells Contain Distinct Structures That Perform
Specialized Functions 24
Cells in Multicellular Organisms Can Be Highly Specialized
to Perform a Subset of the Functions Necessary for Life 34
B vodel Organisms Are Often Studied to Understand More
Complex Organisms 39
Chapter Summary 41
Chapter 2. Nucleic Acids . i T R
The Big Picture 46
EEEE Al of the Information Necessary for Cells to Respond
to Their External Environment |s Stored as DMNA 46
BEEE CnA s Carefully Packaged inside Cells 57
BEEM ONA Packaging Is Hierarchical &g
EEEE  The Nucleus Carefully Protects a Eukaryotic Cell's DNA 74
Chapter Summary 77
Chapter 3. Proteins and Polypeptides . . . . . . . . 81
EEEEM TheBig Picture 82
BEEM Aminc Acids Form Linear Polymers 8z
Protein Structure |s Classified into Four Categories go
BEEM Changing Protein Shape and Protein Function 101
BEEM  Where Do Proteins Go to Die? 109
BEEM  Chapter Summary 113




Chapter 4.

Table of Contents

P holipid i
MEDvEneSteare - T T
The Big Picture 118

Phospholipids Are the Basic Building Blocks of
Cellular Membranes 118

The Fluid-Mosaic Model Explains How Phosphalipids
and Proteins Interact within a Cellular Membrane 126

The Smoath Endoplasmic Reticulum and Golgi Apparatus
Build Most Eukaryotic Cellular Membrane Components 133

Chapter Summary 140

The Cytoskeleton and
Celiular Architecture . ... = 143

The Big Picture 144

The Cytoskeleton Is Represented by Three Functional Classes
of Proteins 145

Intermediate Filaments Are the Strongest, Most Stable Elements
of the Cytoskeleton 146

Microtubules Organize Movement inside a Cell 154
Actin Filaments Control the Movement of Cells 168

Eukaryotic Cytoskeletal Proteins Arose from
Prakaryotic Ancestors 182

Chapter Surmmary 183

The Extracellular Matrix and
Sl Jutetons - 0 epticatian . L RS {7y

The Big Picture 188

The Extracellular Matrix Is a Complex Metwork of Molecules
That Fills the Spaces between Cells in a Multicellular Organism  18g

Cells Adhere to One Another via Specialized Proteins and
Junctional Complexes 210

Chapter Summary 223

The Nucleus and DNA Replication . . . . 225

The Big Picture 226

The Mucleus Contains and Protects Most of a Eukaryotic
Cell's DNA 227

DMA Replication |s a Complex, Tightly Regulated Process 232
Mitasis Separates Replicated Chromosomes 244
Chapter Summary 253




.~ Chapter 8. Protein Synthesis and Sorting. . . . . . 255

The Big Picture 256 el
Transcription Converts the DNA Genetic Code into RNA 257

Proteins Are Synthesized by Ribosomes Using an
mRMNA Template 270

At Least Five Different Mechanisms Are Required for
Proper Targeting of Proteins in a Eukaryotic Cell 277

@
w

Chapter Summary 233

Chapter 9. The Endomembrane System and
Membrane Trafficking . . . .}./ . . 295

The Big Picture 206

The Endomembrane System Is a Metwork of Organelles
in Eukaryotic Cells 297

Exocytosis Begins in the Endoplasmic Reticulum 304

3 The Golgi Apparatus Modifies and Sorts Proteins in the
Exacytic Pathway 306

Exacytasis Ends at the Plasma Membrane 312
Endocytosis Begins at the Plasma Membrane 314

The Endosome Sorts Proteins in the Endocytic Pathway 115
Endocytosis Ends at the Lysosome 316

o o
o i - 5

Chapter Summary 321

Chapter 10. Cellular Metabolism and Energy Storage . . 327

The Big Picture 328
Cells Store Energy in Many Forms 329

o
o
o

Gradients across Cellular Membranes Are Essential for
Energy Storage and Conversion 334

10.4 Storage of Light Energy Occurs in the Chloroplast 142
EEEE  cCells Use a Combination of Channel, Carrier, and Pump Prateins
to Transport Small Maolecules across Membranes 350
The First Phase of Clucose Metabolism Qccurs in the Cytosol 334
Aerobic Respiration Results in the Complete Oxidation of Clucose 157
Chapter Summary 364

Chapter 11. Signal Transduction and
Cellular Communication . . . . . . . . 367

The Big Picture 358
BEEEE  Signaling Molecules Form Communication Networks 369
Cell Signaling Molecules Transmit Infarmation between Cells 372
11.4 Intracellular Signaling Proteins Propagate Signals within a Cell 376
| BEEE - Brief Look at Some Common Signaling Pathways 384
i Chapter Summary  3go0
I
|

Table of Contents wii




Chapter 12.

[y
|3

2.1

12.3

1 )
- L

Chapter 13.

Chapter 14.

1

14.3

4.4

L~ =
™ - =

14

Glossary

Index.

wiii Table of Contents

Control of Gene Expression . . . . . = 393

—The-Big Picture 304

Many Signaling Proteins Enter the Nucleus 395
Effector Proteins in the Nucleus Are Grouped into Three Classes 402

Signal Transduction Pathways and Gene Expression Frograms
Form Feedback Loops 410

Chapter Summary 411

The Birthand Deathof Cells . . . . . . 415

The Big Picture 416

New Cells Arise from Parental Cells That Complete the
Cell Cycle 417

Multicellular Organisms Contain a Cell Self-Destruct Program
That Keeps Them Healthy 437

Chapter Summary 445

b O LR e R - G T

The Big Picture 450

Epithelial Tissues Form Protective, Semipermeable Barriers
between Compartments 450

MNervous Tissues Store and Transmit Information
as Electrical Charge 456

Muscle Tissues Convert Chemical Signals into
Mechanical Force 463

Connective Tissues Provide Mechanical Strength
and Cushioning to the Animal Body 472

Chapter Summary 475

479
459




