UNDERSTANDING

- DNA
ANCESTRY

SHELDON KRIMSKY



INSIGHTFUL GUIDES TO UNDERSTANDING LIFE

cambridge.org/understanding

J “... this book is in my view instrumental for anyone considering a genetic
| ancestry test. If you are a lay consumer of genetic ancestry testing products,
\ it has my highest recommendation for you.”

Tony N. Frudakis, Ph.D., Forensic Scientist, Albuquerque Police Department
DNA Laboratory, and Founder DNAPrint Genomics, Inc. (1999)

“This book has it all - science and technology, history, ethics, law, and

| interesting stories of genealogy. It is classic Krimsky — a truly scholarly

| endeavor made incredibly approachable ... A most interesting and timely
book that will inform, entertain, and empower the millions who have had or
are considering a consumer DNA test.”

David R. Walt, Harvard Medical School

“... Sheldon Krimsky’s explanations of how DNA ancestry works and what it
means for modern society are essential contributions to how we, as humans,
understand our own variation. Understanding these important aspects of
our variation is critical to our worldview and the place of our species in the
modern world.”

Robert DeSalle, American Museum of Natural History, New York

CAMBRIDGE
UNIVERSITY PRESS
www.cambridge.org

N 978-1-108-81603-8

816038">

781108




Contents

Foreword page xv
Acknowledgments Xvi
1 Introduction 1
Familial and Historical Genealogy 2
The Birth of Genome Sequencing 2
Goal for the Book 3
The Varieties of Ancestry 4
Structure of the Book 6
2 The Business of DNA Ancestry 8
The First DNA Ancestry Company 8
Growth of the Digital Ancestry Sector 9
Ancestry and Health 11
Expanding the Types of Genetic Tests 13
Behind Consumer Interest in Ancestry Tests 14
3 What Our Genomes Tell Us about the Geographical Origins
and Movements of Early Human Populations 17
A Hypothetical Case of Isolated Populations 18
The Evolution of Homo sapiens 20
Genetic Diversity in the Human Population 22
4 The Science hehind DNA Ancestry Testing 26

Allele Frequencies and Gene Variants 26



Xii

CONTENTS

Patents on Inferring Ancestry from DNA
Ancestry Markers

Validation of Ancestry Inference
Reference Panels

Allele Frequencies in Populations
Stages for Inferring Ancestry

Ancestry Informative Markers

Forensic Applications of Genetic Markers
From Forensic to Ancestry Markers
Mitochondrial DNA Markers

Y Chromosome Ancestral Markers
Autosomal SNP Ancestry Markers

Ancestry DNA Population Reference Panels
Proprietary Reference Panels
Validation of Reference Panels

Comparing a Donor’s DNA to Reference Panel Populations
DNA Variants

Population-Specific Variants

Population Frequencies of Variants and FST Statistics

Prohing Your DNA
Analysis of Customer DNA and Microarrays
Optical Fibers and DNA Probes

Forensic Applications of Ancestry DNA Results
Discovery of DNA ldentification Method
The Grim Sleeper

The Golden State Killer

Identity by Descent

Phenotyping

Privacy, Personal Identity, and Legal Issues
Ownership of One's Cells and Genetic Information
Ancestry Companies and the Privacy of Genetic Data

27
29
33
34
35
36

41
42
43
44
45
46

50
51
55

60
60
63
66

13
74
76

19
79
80
81
83
86

88
88
90



12

13

Advertising Claims

Forensic Applications and Privacy
Personal Identity through DNA Tests
Race and DNA Ancestry

Discovering Unknown, Missing, or Mistaken Relatives
DNA and Paternity Claims

Hidden Family Secrets

Family Ethnicity: Hidden Secrets

Secret Sperm

Breaking the Pure Ethnic Descent

Accuracy, Consistency, and Validation of DNA Ancestry Tests
Comparing Different Company Ancestry Results
DNA Markers and Ancestry Regions

Ancestry Tests with Twins

Self-Declared Ancestry vs. Genomic Ancestry

Conclusion

Summary of Common Misunderstandings
References
Index

CONTENTS

Xiii

92
93
98
102

106
106
110
112
113
115

118
118
120
121
124

126
129

131
146



Other books authored, coauthored, or coedited by Sheldon Krimsky

Genetic Alchemy: The Social History of the Recombinant DNA
Controversy (1982). The MIT Press.

Environmental Hazards: Communicating Risks as a Social
Process (1988). Auburn House.

Biotechnics and Society: The Rise of Industrial Genetics (1991).
Praeger.

Social Theories of Risk (1992). Praeger.

Agricultural - Biotechnology and "the Environment (1 996).
University of lllinois Press.

Hormonal Chaos: The Scientific and Social Origins of the
Environmental Endocrine Hypothesis (2000). Johns Hopkins
University Press.

Science and the Private Interest (2003). Rowman & Littlefield.

Rights and Liberties in the Biotech Age (2005). Rowman &
Littlefield.

Genetic Justice: DNA Databanks, Criminal Justice and Civil
*Liberties (2011). Columbia University Press.

Race and the Genetic Revolution: Science, Myth and Culture
(2011). Columbia University Press.

Biotechnology in Our Lives (2013). Skyhorse Publishing.

Genetic Explanation: Sense & Nonsense. (2013). Harvard
University Press.

The GMO Deception (2014). Skyhorse Publishing.

Stem Cell Dialogues: A Philosophical and Scientific Inquiry into
Medical Frontiers (2015). Columbia University Press.

Conflict of Interest in Science (2018). Skyhorse Publishing.

GMOs Decoded (2019). The MIT Press.



