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Preface

NextGen Genealogy: The DNA Connection is intended to help you appreciate the four separate patterns by which men inherit the four discrete groupings of their DNA. The use of the word “men” in the previous sentence was deliberate: women inherit through only three of these processes. Being able to differentiate between these patterns of how DNA is passed from parents to child is essential to understanding which test(s) to take for genealogical purposes and how to interpret the results. Used properly, they help us find connections with direct-line ancestors and the cousins who are their descendants.

This book does not come with a money-back guarantee. The family history research of most readers will benefit if you learn to combine the information from within your cells with the information you collect from traditional research. Some of you will be disappointed—at least at first. A poor outcome is likely to result from one or more of the following issues:


	Your pedigree chart is not robust enough. Build it. If you are waiting for DNA test results, use the interval to apply documentary research and to extend all of your direct lines back as far as possible but at least eight generations. You may never quite complete this task, but it is a realistic goal. (After decades of research, my own tree still breaks down on a couple of lines after only five generations.) Continue to build your tree as you analyze your DNA test results. You cannot understand where to fit DNA matches into your family unless you have the context provided by a reasonably well-developed family tree.

	Extended family/cousins have not been tested. Recruit them. Lots of people have taken DNA tests, but they still make up a miniscule percentage of the earth’s inhabitants. Test takers are not evenly distributed throughout all groups. Be proactive in expanding DNA databases to include those who have a high probability of matching you.

	You do not know how to fish the information out. Read on. This book will not provide you with all the techniques you will ever need to know, but it should give you enough to get started.



Chapter 1 will provide you with most of the basic genetic concepts and terms you will need to start practicing genetic genealogy. If you do not retain all of its content on first reading, come back later when you have a specific need for a review.

Chapters 2 through 5 will introduce you to yDNA, mtDNA, atDNA, and xDNA—the four types of human DNA that can be useful to us as genetic genealogists. Each of these chapters will help you understand the unique inheritance pattern of one of these types of DNA and appreciate how you can begin to apply test results in your own family research.

Chapter 6 extends your voyage of family history discovery into even earlier eras of your deep ancestry.

Chapter 7 raises questions about whether we should test our DNA and how each of us may arrive at different conclusions when ethical issues arise.

Chapter 8 discusses what is coming next and gives suggestions for additional learning experiences as you continue your journey into this fast-evolving field.

At the end of this book, you will find recommended reading for further learning, a glossary of terms you may encounter, and a comprehensive index to help you single out specific concepts or terms of interest.

For genealogists, the actual results listed on DNA test reports have little importance. The meaning comes as you make comparisons with others who share (or do not share) part of the information recorded inside your cells. Mastering techniques that allow you to make these assessments will enable you to benefit from adding DNA testing to your genealogical tool kit.

Some readers will be the first of your family to take some of the tests at some of the companies. As a consequence, you may be disappointed with your lack of matches. While this may be the case with results from a Y-chromosome or mitochondrial test, I have yet to meet individuals who did not have matches on their autosomal DNA. Finding the individuals with whom you share DNA and, therefore, a relationship is the easy part. The hard work comes in finding where in your family tree your shared ancestor is perched. This book offers suggestions about how you can choose the test that will give you the best chance of tearing down long-standing genealogical brick walls. It will also help you get started down the sometimes long and tortuous path of making sense of your results and interpreting the matches you get with others.


THE BIRTH OF THIS BOOK

This book was originally the offspring of a genetic match. A few years ago, I discovered that I shared a mitochondrial line with genetic genealogist CeCe Moore. We may never discover who our common female ancestress is, but you will hear more about this match later in the book. After we got acquainted, we decided to write a book to introduce genealogists to the 21st-century tool of genetic genealogy. Subsequently, life and CeCe’s success as a DNA advisor to television productions intervened and she had to step aside from this project.

At a late stage of the project, Angie Bush came to my rescue and helped me get this manuscript over the finish line. Angie poked holes in my thought process throughout the book. She also helped me identify and fill gaps. She is responsible for strengthening the book, but I alone am responsible for the content and any shortcomings it may have.

While Angie as a molecular genealogist has an extensive background in both genetics and genealogy, I have never taken an academic course in the life sciences. God has decided to punish me for that deficiency by inflicting me with a vast curiosity about how we can and should apply the information discovered inside our bodies by genetic testing to family history research and personal health decisions.

Although this book was written for those of you who have little or no background in genetics, it is assumed that you have a basic knowledge of traditional genealogical principles. If that is not the case, you may want to do some reading in that area, such as “Backward Thinking and Other Keys to Successful Genealogical Research” (Chapter 2 in my Crash Course in Genealogy).1

The primary audience for this book is not the academic community. I have deliberately chosen to communicate in the same breezy style employed in blogs. I have decided to ignore the advice of Mary Jane Frances Smith: “The style used to write on a blog, in an e-mail, or in other forums on the Internet is not the style a writer should use in a letter of reference, print magazine, professional journal, or book.”2 If that decision bothers you, you are probably not the intended audience whom I had in mind for this book. There is a time and place for every style. This is a book intended for novices in this exciting new field. It is not a book intended to advance the frontiers of discovery for seasoned experts.
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2. Mary Jane Frances Smith, “Review of Basics of Genealogy Reference: A Librarian’s Guide by Jack Simpson,” Association of Professional Genealogists Quarterly (March 2010): 14.
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What Is DNA? Family Information inside Our Cells

When did you last say “WOW”—or even like a big kid say, “Yippee!” I have said this many times in the last 12 months since becoming involved in DNA testing to find answers to fill those missing gaps in my genealogy. DNA results and your paper trail go together in filling the gaps in your family tree!

—Jan Kelly, enthusiastic genetic genealogist1

The body has a long memory indeed. Written in the quirky tongue of DNA and wound into the nucleus of nearly every human cell are biological mementos of the family who came before us. And science is finding ways to dig them out, rummaging through our DNA as if it were a trunk in the attic.

—Journalist Carolyn Abraham2

That “quirky tongue” uses only four letters—A, C, G, and T—to record our genomic code across 3 billion base pairs that are replicated in each cell in our bodies except for our red blood cells.

Don’t allow yourself to be overwhelmed by the brief introduction to genetics offered in this chapter. Ultimately, all the knowledge that you need to retain to succeed as a novice genetic genealogist is the ability to differentiate between the four distinct inheritance patterns of the four types of DNA and the ability to develop and execute a plan to evaluate matches you may encounter with each of these types. You will be reminded of these four types of inheritance at the end of this chapter. Even experienced genetic genealogists often have to remind themselves of these differences from time to time. Understanding these differences will be the key to your success as you learn to apply the results from DNA testing to your family history research. As molecular genealogist Angie Bush reminds us, “The focus should be on what the different types of DNA are and how they are passed from parents to children. Understanding those principles is what allows DNA to be used as a genealogical record to solve questions of kinship and identity.”3

Tests on four separate and distinct parts of our human DNA provide discrete but complementary information to help us fill in gaps in our family histories. Y-chromosome DNA (yDNA) and mitochondrial DNA (mtDNA) are relatively stable and change very slowly through many intergenerational transfers. They can help us fill in gaps in our knowledge of our deep ancestry, but each can inform us about only one direct line on our pedigree charts. In contrast, autosomal DNA (atDNA) changes very significantly and somewhat unpredictably from any one generation to the next. It can help us sort out relationships on all lines of our pedigree charts, but its reach is generally not as deep. The complexity of X-chromosome inheritance (xDNA) makes it the most difficult type of DNA to utilize for genealogical purposes, but it can provide valuable insights in many circumstances. Taken together, these tests provide knowledgeable genealogists with a choice of tools to use to fill specific gaps in their family histories. Interpreting the results of tests of each of these four kinds of DNA will be discussed in detail in succeeding chapters. However, first let us turn our attention to a quick discussion of just what is DNA.

DNA has immense power to help us understand who we are, where our descendants are headed, and from whence our ancestors came. It is on the last of these three potentials that this book will focus. DNA testing is an important new tool for 21st-century genealogists. It has been said that DNA testing is “putting the gene back in genealogy.” It is a supplement to—but not a replacement for—traditional family history research. Wrapping your mind around some of the information in this book may take some time and probably will require some rereading. However, you are not being asked to become a geneticist. Rather, you will be given information on how to integrate DNA test results with what you already know through the traditional process of family history research.


Figure 1.1
Your perspective determines what you perceive. Is there an elephant in the room? Source: Illustrator unknown, “Blind Men and an Elephant.” From Charles Maurice Stebbins and Mary H. Coolidge, Golden Treasury Readers: Primer (New York, NY: American Book Company, 1909), 89
[image: image]

Discussions about DNA testing often have a conjectural elephant in the room with characteristics as diverse as did the physical beast visited by the six blind men of mythical Indostan (Figure 1.1):

The Blind Men and the Elephant
John Godfrey Saxe (1816–1887)

It was six men of Indostan

To learning much inclined,

Who went to see the Elephant

(Though all of them were blind),

That each by observation

Might satisfy his mind.

The First approached the Elephant,

And happening to fall

Against his broad and sturdy side,

At once began to bawl:

“God bless me! but the Elephant

Is very like a WALL!”

The Second, feeling of the tusk,

Cried, “Ho, what have we here,

So very round and smooth and sharp?

To me ‘tis mighty clear

This wonder of an Elephant

Is very like a SPEAR!”

The Third approached the animal,

And happening to take

The squirming trunk within his hands,

Thus boldly up and spake:

“I see,” quoth he, “the Elephant

Is very like a SNAKE!”

The Fourth reached out an eager hand,

And felt about the knee

“What most this wondrous beast is like

Is mighty plain,” quoth he:

“‘Tis clear enough the Elephant

Is very like a TREE!”

The Fifth, who chanced to touch the ear,

Said: “E’en the blindest man

Can tell what this resembles most;

Deny the fact who can,

This marvel of an Elephant

Is very like a FAN!”

The Sixth no sooner had begun

About the beast to grope,

Than seizing on the swinging tail

That fell within his scope,

“I see,” quoth he, “the Elephant

Is very like a ROPE!”

And so these men of Indostan

Disputed loud and long,

Each in his own opinion

Exceeding stiff and strong,

Though each was partly in the right,

And all were in the wrong!4

So what is this elephant in the room we call DNA?


	To a chemist, it is deoxyribonucleic acid.

	To a geneticist, it is a code that differentiates different kinds of organisms.

	To our bodies, it is an infinitely detailed instruction book on how to create our specific physical body, change it over time, and if necessary to repair it.

	To medical researchers, it provides aggregates of anonymous samples that can be studied to discover associations between a specific gene or groups of genes and certain health conditions.

	To physicians, it can predict how individual humans will respond/react to certain drugs and is a guide to a new era of personalized genomic medicine, in which it is not assumed that one solution fits all patients even if they suffer from the same malady.

	To someone wanting to be entertaining at a cocktail party, it offers an ever-changing source of trivia.

	To a criminal investigator, it helps identify, confirm, or eliminate suspects.

	To an anthropologist, it helps trace the migration of humans through scores of millennia.

	To a genealogist, it is a tool to confirm or refute information we have from oral and documentary sources and to guide us by pointing to previously unknown relationships.

	To an ethicist, its use raises all kinds of new questions—many of which we long will be struggling to answer.



The purpose of this book is not to make you knowledgeable about genetics, except as far as you need to know about the possibilities and limitations in applying DNA testing to further family history research. Just as you do not have to be an aeronautical engineer to use an airplane to visit your family, so you do not need to be a geneticist to use the results of DNA testing to extend your family history research.

That being said, a rudimentary understanding of the basics of genetics will allow you to maximize the genealogically relevant information you can extract from DNA test results. Since your author is not a geneticist, the next section relies heavily on the Genetics Home Reference: Your Guide to Understanding Conditions5 to ensure definitions do not unintentionally misstate accurate science. All of the following basic descriptions in this chapter are stripped down to the minimum of what you will need to understand to apply the results of your DNA tests to advance your family history efforts. This free online reference source is provided by the U.S. National Library of Medicine (NLM), which is part of the National Institutes of Health (NIH; http://ghr.nlm.nih.gov). The following basic introduction will introduce basic vocabulary and concepts. Readers wishing more detailed information, particularly health-related information, are advised to visit this robust resource and the links it provides to authoritative external resources.


WHAT IS A GENOME?

A genome is an organism’s complete set of DNA, including all of its genes. Each genome contains all of the information needed to build and maintain that organism. In humans, a copy of the entire genome—more than 3 billion DNA base


Figure 1.2
Typical human cell showing locations of DNA in the nucleus and the mitochondria (Reprinted with permission from Centre for Genetics Education.)
[image: image]



DNA IN ALMOST EVERY HUMAN CELL




WHAT IS DNA?






WHAT IS MITOCHONDRIAL DNA?




Figure 1.3
Segment of the double helix and the four chemical bases that make up DNA
[image: image]




WHAT ARE CHROMOSOMES?




Figure 1.4
Cross section of a cell showing the nucleus and surrounding mitochondria
[image: image]


Figure 1.5
Relative sizes of the 46 chromosomes
[image: image]




WHAT ARE THE AUTOSOMES AND THE SEX CHROMOSOMES?




WHAT IS THE X CHROMOSOME?








WHAT IS THE Y CHROMOSOME?







WHAT IS A GENE?







Figure 1.6
Each chromosome contains many genes
[image: image]



SHOULD ETHICAL CONSTRAINTS BE IMPOSED?










IS SOME DNA JUNK?







WHAT ARE SINGLE NUCLEOTIDE POLYMORPHISMS?







WHAT ARE SHORT TANDEM REPEATS?




HOW IS DNA TRANSMITTED?







FOUR DIFFERENT KINDS OF DNA: A REVIEW





GETTING STARTED



Figure 1.7
Summary of the characteristics of the four types of DNA
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	Are you primarily interested in researching your surname?

	Are there specific brick walls that you wish to target with the use of DNA testing?

	How far back in your family tree are these brick walls?

	What is the ancestral pattern back to these brick walls—for example, mother’s mother’s mother or father’s mother’s mother’s father?

	Are you ready for a long-term project or do you desire quick answers?

	Are there adoptions in your family tree that you would like to explore?

	Is your primary interest receiving a percentage breakdown of your overall ancestral origins or “ethnicity”?26






SUMMARY



	“guy DNA” — a “celibate” or unremixed DNA:

	Boys inherit it from their fathers.

	Boys do not inherit it from their mothers.

	Girls do not inherit it from either parent.





	mtDNA — a “celibate” or unremixed DNA:

	Boys inherit it from their mothers.

	Girls inherit it from their mothers.

	Boys do not pass it down to their children.





	atDNA — a “promiscuous” or remixed DNA:

	Boys inherit half from their mothers.

	Boys inherit half from their fathers.

	Girls inherit half from their mothers.

	Girls inherit half from their fathers.

	Because of recombination:

	Siblings do not get the same mixture and on average share only about 50 percent with each other.

	Although grandchildren receive an average of 25 percent from each grandparent, the random nature of inheritance of atDNA makes it impossible to predict in advance what portion will be passed down.









	xDNA:

	Boys inherit it from their mothers.

	Girls inherit it from their mothers.

	Girls inherit it from their fathers.

	Boys do not inherit it from their father.










NOTES
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