
Spermatogenesis
Genetic Aspects

Edited by WHennig

With 25 Figures

FACHBEREICH BIOLOGIE (10)
der Technischen Hochschule Damwtad*

- Bibliothek -
D - 6 1 0 0 Darmstadt / B. R. D

Springer-Verlag
Berlin Heidelberg New York

London Paris Tokyo



Contents

Genetic Control of Spermatogenesis in Mice

By M. A. HANDEL (With 5 Figures)

1 Introduction 1
1.1 Description of Spermatogenesis in the Mouse 1
1.1.1 Spermatogonia 2
1.1.2 Meiosis 3
1.1.3 Spermiogenesis 4
2 Genetic Conditions Affecting Spermatogenesis 4
2.1 Defined Genes Affecting Spermatogenesis and Sperm Structure . 4
2.1.1 Mutations Affecting Spermatogenesis: An Annotated List . . . . 6
2.2 Genetic Control of Sperm Morphology 12
2.3 Genetic Control of Sperm Function 14
2.3.1 The t Haplotypes: Background and General Effects 14
2.3.2 Effects of the t Complex on Sperm Development and Function . . 15
2.3.2.1 Transmission Ratio Distortion 15
2.3.2.2 Sterility of Males with t Haplotypes 18
2.4 Do Genes Affecting Spermatogenesis Act Autonomously Within

Germ Cells? 20
2.5 "Male-Fertility" Genes vs "Spermatogenesis" Genes 21
3 Chromosome Anomalies Affecting Spermatogenesis 23
3.1 Sex-Chromosome Anomalies 23
3.1.1 Sex-Chromosome Aneuploidy '. . . . . 23
3.1.2 Sex-Chromosome Translocations 24
3.2 Autosomal Chromosome Anomalies 27
3.2.1 Characteristics of Male-Sterile Autosome Translocations . . . . 27
3.3 Hypotheses on Causes of Chromosome Sterility 31
4 Structure anid Role of the Sex Chromosomes in Spermatogenesis . 34
4.1 The Sex Vesicle 35
4.2 Allocyclic Behavior of the Sex Chromosomes 37
4.3 X-Chromosome Inactivation as a Correlate of Spermatogenesis . 38
4.4 Role of the Y Chromosome in Spermatogenesis 39
5 Overview of Molecular Events of Spermatogenesis 41
5.1 Spermatogonial Stages 41
5.2 Spermatogenic Meiosis 42
5.2.1 DNA Synthesis During Meiosis 42



VIII Contents

5.2.2 RNA Transcription During Meiosis 42
5.3 Spermiogenesis 43
5.3.1 RNA Synthesis During Spermiogenesis 44
6 Haploid Gene Action During Spermatogenesis 44
6.1 Postmeiotic Synthesis of RNA . 45
6.2 Molecular Evidence for Transcription of Genes During the Haploid

Phase 45
6.2.1 Specific Genes Transcribed During the Haploid Phase 46
6.3 How Significant is Haploid Gene Action During Spermatogenesis? . 48
6.3.1 Cytoplasmic Bridges 48
6.3.2 Time of Gene Action 48
6.3.3 Genetic Evidence 50
7 Resume and Prospectus 51
References 52

Spermatogenesis in Drosophila

By J. H. P. HACKSTEIN (With 18 Figures)

1 Introduction 63
1.1 A Short Description of Spermatogenesis 63
2 The Genetic Requirements for Spermatogenesis 66
2.1 The Number of Genes Affecting Spermatogenesis 66
2.2 Chromosome Rearrangements Causing Male Sterility 67
3 The Y Chromosome 68
3.1 Functions of the Y Chromosome 68
3.2 The Genetics of the Y Chromosome of D. melanogaster 68
3.3 The Cytogenetics of the Y Chromosome of D. melanogaster . . . 77
3.4 The Genetics of the Y Chromosome of D. hydei 83
3.5 The Cytogenetics of the Y Chromosome of D. hydei 89
3.6 Lampbrush Loops Formed by the Y Chromosome of D. hydei and

D. melanogaster 93
3.7 Y Chromosome Mutations and Spermatogenesis 97
3.8 DNA Sequences from the Y Chromosome of D. hydei 102
4 Conclusions 105
References 108

\
Genetic Control of Sex Determination in the Germ Line of C. elegans

By J; KIMBLE (With 2 Figures)

1 Introduction 117
2 Background 117
2.1 The Organism, C. elegans 117
2.2 Development and Anatomy of the Germ Line 119
2.3 The Global Sex Determination Genes 120



Contents IX

3 Control of the Sperm/Oocyte Decision .,122
3.1 Influence of Cell Ancestry on the Sperm/Oocyte Decision . . .-'. 122
3.2 Influence of Chromosome Sex on the Sperm/Oocyte Decision . . 123
3.3 Influence of the Soma on the Sperm/Oocyte Decision 123
3.4 Genetics of Sex Determination in the Germ Line Tissue 124
3.4.1 Selections and Screens for Mutations that Sexually Transform the

Germ Line 124
3.4.2 Global Sex Determination Genes with Germ Line-Specific Controls 124
3.4.3 Germ Line-Specific Sex Determination Genes 125
4 Conclusions 126
References 127

Subject Index 129

\


