
Contents

Contributors xiii
Preface: Homology Effects: The Difference between 1 and 2 xvii
C.-ting Wu and Jay C. Dunlap

1 Sex and the Single Chromosome 1
Victoria H. Meller and Mitzi I. Kuroda

I. The Evolution of Sex Chromosomes 2
II. Selective Pressure Has Led to a Variety of

Dosage-Compensation Mechanisms 6
III. Dosage Compensation in Drosophila by the

MSL Complex 7
IV. A Series of Binary Switches Regulates the Sex Specificity

of Dosage Compensation in Drosophila 11
V. Sex lethal Communicates the X:A Ratio to the

Dosage-Compensation Pathway through Repression
of msl2 Translation 13

VI. Evidence for the Coexistence of a Female-Specific
Dosage-Compensation Pathway in Drosophila 14

VII. MSL-Mediated Dosage Compensation Spreads from
Special Entry Sites in cis 15

VIII. The Behavior of MSL Complexes on
Paired Chromosomes 16

IX. Noncoding RNAs, Epigenetic Regulation, and
Chromatin Structure 17
References 18

2 Is X-Chromosome Inactivation a Homology Effect? 25
Jeannie T. Lee

I. The Phenomenon of X Inactivation 26
II. Control Elements 29

III. Current Models of Xist Regulation 36

v



vi Contents

IV. Evidence for Additional Control Elements in
Random X Inactivation 41

V. Is X Inactivation a Homology Effect? 43
VI. Conclusions 44

References 44

3 Homologous Chromosome Associations and Nuclear
Order in Meiotic and Mitotically Dividing Cells
of Budding Yeast 49
Sean M. Burgess

I. Introduction 51
II. The Global Arrangement of Chromosomes

in the Nucleus 52
III. Homology Recognition during DNA Double-Strand

Break Repair 59
IV. Pairing and Synapsis of Homologous Chromosomes

during Meiosis 64
V. Homolog Interactions in Mitotically Dividing Cells

(Vegetative Pairing) 74
VI. Concluding Remarks 81

References 81

4 The Role of Sequence Homology in the Repair of DNA
Double-Strand Breaks in Drosophila 91
Gregory B. Gloor

I. Introduction 92
II. The Effect of Sequence Identity on

Gene Conversion 96
III. The Effect of the Extent of Donor Homology

on Double-Strand Break Repair 97
IV. The Effect of the Extent of Recipient Homology

on Double-Strand Break Repair 101
V. The Effect of Donor Location on Double-Strand

Break Repair 105
VI. The Effect of Chromosome Pairing on Double-Strand

Break Repair 107
VII. Summary 109

References 113



Contents vii

5 The Origins of Genomic Imprinting in Mammals 119
Frank Sleutels and Denise P. Barlow

I. Introduction 120
II. Definition of Genomic Imprinting 120

III. Evolution and Function of Imprinting 121
IV. Origins of Genomic Imprinting 126
V. Predictions for an Imprinting Mechanism 129

VI. Organization and Epigenetic Modification
of Imprinted Genes 130

VII. DNA Methylation and Genomic Imprints 139
VIII. The Function of Methylation Imprints: Model C 143

IX. Innocent Bystanders, Future Challenges 147
X. Concluding Remarks 151

References 154

6 Genomic Imprinting during Seed Development 165
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