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Chapter 19 Cell Division

An Overview of M Phase
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The Phenotype of the Heterozygote Reveals
Whether an Allele is Dominant or Recessive

Mutant Alleles Sometimes Confer a Selective
Advantage

Genetics as an Experimental Tool

The Classical Approach Begins with Random
Mutagenesis

Genetic Screens Identify Mutants Deficient
in Cellular Processes

A Complementation Test Reveals Whether Two
Mutations Are in the Same Gene
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Human Genes Are Inherited in Haplotype Blocks,

Which Can Aid in the Search for Mutations
That Cause Disease

Complex Traits Are Influenced by Mulliple
Genes

Is Qur Fate Encoded in Our DNA?
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Chapter 21

Extracellular Matrix and Connective
Tissues

Plant Cells Have Tough External Waills

Cellulose Fibers Give the Plant Cell Wall
Its Tensile Strength

Animal Connective Tissues Consist Largely of
Extraceliular Matrix

Collagen Provides Tensile Strength in Animal
Connective Tissues
Cells Organize the Collagen That They Secrete
Integrins Couple the Matrix Outside a Cell
fo the Cyltoskeleton Inside It

Gels of Polysaccharide and Protein Fill Spaces
and Resist Compression

Epithelial Sheets and Cell-Cell Junctions
Epithelial Sheets Are Polarized and Rest on
a Basal Lamina
Tight Junctions Make an Epithelium Leak-proof
and Separate lts Apical and Basal Surfaces
_ Cytoskeleton-linked Junctions Bind Epithelial
Cells Robustly 1o One Another and to the
Basal Lamina

Gap Junctions Allow lons and Small Molecules
to Pass from Cell to Cell

Tissue Maintenance and Renewal

Tissues Are Organized Mixtures of Many Cell
Types

Tissues and Cancer
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Different Tissues Are Renewed at Different
Rates ’

Stem Cells Generate a Continuous Supply of
Terminally Differentiated Cells

Stem Cells Can Be Used to Repair Damaged
Tissues

Nuclear Transplantation Provides a Way to
Generate Personalized ES Cells: the Strategy
of Therapeutic Cloning

Cancer

Cancer Cells Proliferate, Invade, and
Metastasize

Epidemictogy Identifies Preventable Causes
of Cancer

Cancers Develop by an Accumulation of
Mutations

Cancets Evolve Properties That Give Them a
Compstitive Advantage

Many Diverse Types of Genes Are Critical
for Cancer
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Colorectal Cancer lllustrates How Loss of g Gene

Can Lead to Growth of a Tumor

An Understanding of Cancer Cell Biology
Opens the Way to New Treatments
]

732

736



