Preface .

Contents

R 11}

Acknowledgments . . .. xvii

Contributors . . .. xix

OVERVIEW OF MEDICAL GENETICS

1. A History of Mental Retardation ............ 1
Giovanni Neri and Francesco D. Tiziano

L
II.

III.
IV.

V.
VL

VIIL
VIII.

Introduction . ... 1

Sir Francis Galton and the Emergence

of Eugenics . ... 2

Eugenics and the IQ Test . ... 6
Mental Retardation . ... 9

Down Syndrome . ... 10

Inborn Errors of Metabolism: The Case of
PKU .... 21

X-Linked Mental Retardation . ... 27
Conclusions . ... 29

References . ... 30
vii



viii Contents

2. Patterns of Inheritance: Mendelian and
Non-Mendelian .............c0iiinnnnnn. 35
Merlin G. Butler, Michael Begleiter, Shannon Lillis,
Molly Lund, and F. John Meaney

I. Introduction and Terminology . ... 35
II. Family History and Pedigree . ... 43
III. Autosomal Dominant . ... 43
IV. Autosomal Recessive . ... 50
V. X-Linked Inheritance . ... 57
VI. Non-Mendelian Inheritance . ... 62

VII. Multifactorial . ... 70
References . ... 78

3. Clinical Cytogenetics and Testing for
Developmental Disabilities ................ 81
Joan H. M. Knoll and Linda D. Cooley

I. Introduction . ... 81
II. History . ... 82
III. Types of Chromosome Abnormalities . ... 86
IV. Chromosomal Variation . ... 96
V. Mosaicism . ... 97
VI. Non-Mendelian Phenotypes Due to
Chromosomal Effects . ... 98
VIIL. Diagnostic Advances in Cytogenetics Based on the
Human Genome Project . . .. 99
References . ... 101

4. Molecular Genetics and Diagnostic
Testing ........oiiiiiiiiniinnnnnnnnnn. 109
Nancy J. Carpenter
I. Introduction .. .. 109
II. Basics of Molecular Genetics . ... 110
ITII. Molecular Techniques . ... 117
IV. Molecular Genetic Testing . ... 123
V. Selection of Molecular Techniques . ... 125
VL. Detection of Specific Mutation Types . ... 126
VII. Resources . ... 130
References . ... 131



Contents ix

5. The Human Genome Project and Its Impact on
Understanding Developmental Disabilities .. 133
Daniel J. Wattendorf and Maximilian Muenke

I. Introduction . ... 133
. Genetic Maps and a Positional Cloning
Approach . ... 135
ITI. Physical Maps and Utilization of Bacterial Artificial
Chromosomes (BACs) . ... 140
IV. Utilization of Comparative Organisms and
Functional Analysis . ... 143
V. Sequence and Utilization of Public
Databases . ... 147
VI. Complex Diseases and Haplotype
Analysis . ... 149
VII. The Future . ... 150
References . ... 154

6. Animal Models of Down Syndrome and Other
Genetic Diseases Associated with Mental

Retardation ...............cc0e0ivvunnnn.. 163
Angela J. Villar and Charles J. Epstein
I. Introduction .... 163
II. Down Syndrome . ... 166
ITII. Other Disorders . ... 191
IV. Conclusion . ... 201
References . ... 202

CLASSICAL EXAMPLES OF CONDITIONS WITH
DEVELOPMENTAL DISABILITIES

7. Medical Care of the Child with Down

Syndrome ........cciiiiiiiiiiiineeeenns 223
William I. Cohen
I. Introduction . ... 223
II. Attitudes . ... 224
ITI. Historical Knowledge . ... 226
IV. Genetics . ... 226
V. Prenatal Screening and Testing . ... 229

VI. Making the Diagnosis in the Newborn
Period . ... 230



VII.
VIIL
IX.

XII.
XIII.

Contents

Health Care . ... 232
Congenital Abnormalities . ... 233
Medical Vulnerabilities . . .. 235
Hematologic Conditions . ... 235
Endocrinological Disorders . ... 236
Immunological/Infectious Disorders . ... 236
Audiologic and Otolaryngologic
Problems . ... 237
Ophthalmologic Disorders . ... 237
Gastrointestinal Disorders . ... 238
. Feeding Issues and Physical Growth . ... 238
. Musculoskeletal Disorders . ... 239
. Neurodevelopmental Issues . ... 239
Complementary and Alternative Medical
Treatments . ... 241
Health Care Guidelines for Individuals with Down
Syndrome . ... 241
Practical Suggestions . ... 242
References . ... 244

8. Fragile X and X-linked Mental Retardation .. 247
Sebastien Jacquemont, Vincent des Portes, and
Randi Hagerman

I
I1.

III.
Iv.
V.
VI
VIL.

VIIL.

Fragile X Syndrome . ... 247

Premutation Carriers: Complexity of an Emerging
Phenotype . ... 254

X-linked Mental Retardation (XLMR) Not Due to
FragileX . ... 255

From Nonspecific XLMR to Syndromic XLMR: A
Continuum . ... 256

Many XLMR Genes Remain Without Recognizable
Phenotype . ... 259

Clinical Insights for Mutation Screening in New

XLMR Genes: A Practical Approach . ... 260
Treatment of Fragile X and X-linked Mental
Retardation . ... 261

Conclusions . ... 265

References . ... 265



Contents xi

9. Prader-Willi Syndrome: An Example of Genomic
Imprinting ................c0iuvinuun... 279
Merlin G. Butler

I. Background and Historical Overview . ... 279
II. Genetics . ... 282
III. Clinical Description . ... 289
IV. Natural History . ... 294
V. Clinical Differences in Prader-Willi Syndrome
Genetic Subtypes . ... 304
References . ... 311

10. Angelman Syndrome ..................... 319
Charles A. Williams
I. Introduction . ... 319

II. Incidence . ... 320

III. Clinical Presentation . ... 320

IV. Genetic Etiology . ... 323

V. Genetic Diagnostic Testing . ... 327

VI. UBE3A and Brain Development in
Angelman Syndrome . ... 328
References . ... 330

11. Williams-Beuren Syndrome ............... 337
Hui Zhang, Cheryl Klaiman, Robert Schultz, and
Barbara Pober

I. Introduction . ... 337
II. Medical Profile . ... 338
ITI. Cognitive and Behavioral Features . . .. 344
IV. Genetics . ... 350
V. Practical Implications . ... 358
VI. Educational and Vocational
Interventions . ... 362
References . ... 362

12. Velo-Cardio-Facial Syndrome ............. 383
Wendy R. Kates, Kevin Antshel, Wanda Fremont,
Nancy Roizen, and Robert J. Shprintzen
I. Introduction . ... 383
II. Neuroanatomic Phenotype . ... 396
III. Developmental Profile . . .. 399



xii Contents

IV. Neuropsychological Profile . . . . 401
V. Psychiatric Phenotype . ... 405
VL. Conclusions . ... 407

References . ... 409

13. Smith-Magenis Syndrome—A Developmental
Disorder with Circadian Dysfunction ....... 419
Ann C. M. Smith and Wallace C. Duncan

I. Background and Historical Overview . ... 419
II. Genetics . ... 426
III. Clinical Description . ... 438
IV. Neurobehavioral Phenotype in Smith—-Magenis
Syndrome . ... 446
V. Conclusions . ... 462
References . ... 464

14. Rett Syndrome ..........c.cvvieeeeennnnnns 477
Thierry Bienvenu
I. History . ... 477
II. Clinical Features and Diagnostic
Criteria . ... 484
III. Neuropathology . ... 486
IV. Population Genetics . ... 489
V. Inheritance and Identification of the
Gene . ... 490
VI. MeCP2 Protein . ... 491
VII. Mutations of MECP2 in Rett Syndrome . ... 495
VIIL. Prenatal Diagnosis . ... 499
IX. Correlation Between Phenotype and
Genotype . ... 500
X. MECP2 Mutations in Male Patients . . .. 501
XI. Rett Syndrome Animal Models . ... 505
XII. Conclusions . ... 507
References . ... 508

15. Microdeletion Syndromes ................. 521
Gopalrao V. N. Velagaleti and Nancy J. Carpenter
I. Introduction . ... 521
II. Alagille Syndrome . ... 522



Contents

III. Cri du Chat Syndrome . ... 528

IV. Deletion 1p36 Syndrome . ... 534

V. Jacobsen Syndrome . ... 538

VI. Langer—Giedion Syndrome . ... 543
VII. Miller—Dieker Syndrome . ... 547
VIIL. Rubinstein-Taybi Syndrome . ... 552

IX. Sotos Syndrome . ... 556

X. Wolf~Hirschhorn Syndrome . ... 561

References . ... 568

16. Sex Chromosome Anomalies ............

John L. Hamerton and Jane A. Evans
I. Introduction . ... 585
II. Sex Chromosome Abnormalities in the
Female . ... 589
ITI. Sex Chromosome Abnormalities in the
Male . ... 604

xiii

IV. X and Y Chromosome Polysomy in Males and

Females . ... 614
Sex Chromosomes and Sex
Determination . ... 620
VI. Y Chromosome Abnormalities and
Fertility . ... 623
VII. Sex Chromosome Anomalies and
Neoplasia . ... 626
VIII. Genetic Counseling and Sex Chromosome
Anomalies . ... 628
IX. Conclusions . ... 630
References . ... 631

<

17. Expanded Newborn Screening and

Phenylketonuria (PKU) ................

Richard Hillman
I. The Child at Birth . ... 651
IT. Timing of Newborn Screening . ... 652
ITI. History of Newborn Screening . ... 653

IV. Architecture of a Screening Program . . . .

655



xiv Contents

V. Methods of Collecting Samples . ... 657
VL. Methods of Analyzing Samples . ... 658
VIIL. False Positives and Negatives . ... 659

VIII. PKU—The Best-Studied Example of Newborn
Screening . ... 660
IX. Case Descriptions of PKU .. .. 662
References . ... 663

18. Fetal Alcohol Syndrome .................. 665
Margaret P. Adam and H. Eugene Hoyme
I. Introduction . ... 665
II. Definition/Terminology . ... 667
III. Diagnostic Criteria . ... 669
IV. Epidemiology . ... 675
V. Drinking Patterns and Alcohol
Teratogenicity . ... 676
VI. Mechanisms of Teratogenesis . ... 677
VIIL. Differential Diagnosis and Phenocopies of
FAS . ... 681
Management of FAS . ... 684
Prognosis . ... 685
Prevention . ... 687
Conclusion . ... 688
References . ... 688

ﬁx?é

RELATED TOPICS

19. Prevalence and Genetic Epidemiology of
Developmental Disabilities ................ 693
Coleen A. Boyle, Kim Van Naarden Braun, and
Marshalyn Yeargin-Allsopp

I. Introduction . ... 693
II. Mental Retardation . ... 694
ITII. Autism .... 705

IV. Genetic Epidemiology for Testing Multifactorial
Models in Mental Retardation and
Autism . ... 724
References . ... 727



Contents XV

20. Neuropsychiatric Aspects of Genetic
Disorders ............civiuvivnnnnnnnn. 743
Barbara Y. Whitman
I. Introduction . ... 743
II. An Overview of Neuropsychiatric Concerns
Associated with Selected Genetic

Disorders . ... 744

ITI. Assessing and Managing Neuropsychiatric
Dysfunction . ... 756
References . ... 761

21. Behavioral Genetics and Developmental

Disabilities ............ciiiiiinnnenn.. 767
Stephen A. Petrill
I. Introduction . ... 767
I. The Behavioral Genetic Approach .. .. 768
ITII. Behavioral Genetic Findings . ... 773
IV. Conclusions . ... 776
References . ... 779

22. Attention Deficit-Hyperactivity Disorder . ... 783
Mark L. Wolraich and Melissa A. Doffing

I. Introduction .. .. 783
II. Historical Perspective of ADHD . ... 784
ITI. Etiology .... 786
IV. Prevalence . ... 788
V. Prognosis . ... 789
VI. Current Guidelines for Evaluation and
Diagnosis . ... 791
VII. Treatments . ... 795
VIII. Conclusions . ... 802
References . ... 802
23. CerebralPalsy .........ccoiiiiennennnnnnn 809
Burris Duncan
I. Introduction . ... 809
II. Prevalence . ... 810

IIL. Etiology . ... 810



xvi Contents

IV. Clinical Presentation and Evaluations . ... 811
V. Associated Findings . ... 814
VI. Management . ... 815
VII. Prognosis .. .. 820
References . ... 821

24. Diagnostic Evaluation and Treatment of

Developmental Disabilities ................ 825
Kathy Ellerbeck, Chet Johnson, and Edward Hoffman
I. Introduction . ... 825
II. Assessment Services . ... 826
III. Education Services . ... 833
IV. Intervention Services . ... 835
V. Care Coordination . ... 836
References . ... 846
25. Complementary and Alternative Medicine for
Children with Disabilities ..........c..... 851
Melinda F. Davis
I. Introduction . ... 851
II. CAM Use in Children . ... 853
ITI. Reasons for CAM Use . ... 855
IV. Evidence-Based CAM Therapies . ... 856
V. Research on CAM Treatments . ... 857
References . ... 858
Epilogue .....ouiiiiiiin ittt 863
GloSSATY v o vttt ettt etenteenennnnnnns 867

Index ittt eeneennnnennneanis 879



