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Possibly I am a scientist because I was curious when I was 
young. I can remember being ten, eleven, twelve years old 
and asking, ‘Now why is that? Why do I see such a peculiar 
phenomenon? I would like to understand that.’

Linus Pauling

TheMysteriousWorldOfTheHumanGenome_R_6thRevise_20150507_564KK.indd   7 07/05/2015   09:08



TheMysteriousWorldOfTheHumanGenome_R_6thRevise_20150507_564KK.indd   8 07/05/2015   09:08



 

ix

contents

  Introduction 1

 1. Who Could Have Guessed It? 5

 2. DNA Is Confirmed as the Code 24

 3. The Story in the Picture 36

 4. A Couple of Misfits 50

 5. The Secret of Life 59

 6. The Sister Molecule 92

 7. The Logical Next Step 112

 8. First Draft of the Human Genome 124

 9. How Heredity Changes 137

 10. The Advantage of Living Together 146

 11. The Viruses That Are Part of Us 156

 12. Genomic Level Evolution 172

 13. The Master Controllers 185

 14. Our History Preserved in our DNA 197

 15. Our More Distant Ancestors 210

 16. The Great Wilderness of Prehistory 225

 17. Our Human Relatives 243

 18. The Fate of the Neanderthals 257

 19. What Makes You Unique 281

 20. The Fifth Element 292

  Bibliography 305

TheMysteriousWorldOfTheHumanGenome_R_6thRevise_20150507_564KK.indd   9 07/05/2015   09:08



  Chapter Notes 309

  Index 321

  Acknowledgements 341

TheMysteriousWorldOfTheHumanGenome_R_6thRevise_20150507_564KK.indd   10 07/05/2015   09:08



1

Introduction

No special act of creation, no spark of life was needed to 
turn dead matter into living things. The same atoms compose 
them both, arranged only in a different architecture.

Jacob bronowski, The IdenTITy of Man

Bronowski begins his more famous book, The Ascent of Man, with 

the words, ‘Man is a singular creature. He has a set of gifts which 

make him unique among the animals: so that, unlike them, he is 

not a figure in the landscape – he is a shaper of the landscape.’ 

But why should we humans have become shapers of the landscape 

rather than mere figures inhabiting it? We differ from, say, a sea 

horse or a cheetah because our genetic inheritance, the sum of 

the DNA that codes for us, is different in humans when compared 

to the horse or the cheetah. We call this the genome, or, to be 

more specific in our case, the human genome. 

Our genome defines us at the most profound level. That same 

genome is present in every one of the approximately 100,000 

billion cells that make us who we are as individual members of 

the human species. But it runs deeper than that. In more personal 

terms, in myriad tiny variations that we each possess and are 

individual to us only, it is the very essence of us, all that, in genetic 

and hereditary terms, we have to contribute to our offspring, and 

through them to the sum total evolutionary inheritance of our 
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species. To understand it is to know, in the most intimate sense, 

what it means to be human. No two people in the world today 

have exactly the same genome. Even identical twins, who will have 

been conceived with exactly the same genome, will have developed 

tiny differences between their genomes by the time of their births: 

differences that may have arisen in parts of their genomes that 

don’t actually code for what we normally mean by genes.

How strange to realise that there is actually more to our indi-

vidual genome than genes alone. But let us put aside such details 

for the moment to focus on the more general theme. How could 

a relatively simple chemical code give rise to the complexity of a 

human being? How could our human genome have evolved? How 

does it actually work? Immediately we are confronted by mysteries.

To answer these questions we need to explore the genome’s 

basic structure, its operating systems and its mechanisms of expres-

sion and control. Some readers might react with incredulity. Surely 

any such exploration promises a journey into extraordinary 

complexity, one that is far too obscure and scientific for a non-

scientist reader? In fact this book is aimed at exactly such a reader. 

As we shall see, the basic facts are easy enough to grasp, and the 

way to grasp them is to break the exploration into a series of 

simple, and eminently logical, stages. This journey will lead us 

through a sequence of remarkable revelations about our human 

history – even into the very distant past of our ancestors’ lives 

and their prehistoric exploration of our beautiful life-giving planet. 

The exploration will raise other, equally important, questions, 

too. How, for example, does this extraordinary entity that we call 

the human genome enable our human reproduction – the fertili-

sation of our maternal egg with the paternal sperm? How does it 

control the quasi-miracle of the developing embryo within the 

mother’s womb? Returning to generalities for the moment, though, 

we can be sure that an important ingredient of the genome, and 
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its essential nature, is memory – the memory, for example, of the 

totality of every individual human’s genetic inheritance. But how 

exactly does it perform this remarkable feat of memory? We know 

already that this wonder chemical we call DNA works like a code, 

but how could any code recall the complex instructions that go 

into the making of cells and tissues and organs, and then once 

made, bring them into function in the single coordinated whole 

that comprises the human being? Even then we have hardly begun 

to confront the mysteries of the human genome. How does this 

same extraordinary structure acquire the programming that gifts 

the growing child with the wonder of speech, that bestows the 

related capacity for learning, writing and education, and which 

makes possible the maturing of the newborn to the future adult, 

who then repeats the cycle all over again when he or she becomes 

a parent in turn? 

The wonder is that all of this might be encompassed in a minus-

cule cluster of chemicals including, but not exclusive to, the master 

molecule we call deoxyribonucleic acid – or DNA. This chemical 

code somehow records the genetic instructions for making us. Built 

into that code must be the potential for individual liberty of thought 

and inventiveness, enabling every human artistic, mathematical and 

scientific creativity. It gives rise to what each of us thinks innately 

as our private inviolate ‘self’. Somehow that same construction of 

‘self’ made possible the genius of Mozart, Picasso, Newton and 

Einstein. It is little wonder that we look at the repository of such 

potential with awe. No more is it surprising that we should want 

to understand this mystery that lies at the very core of our being. 

Only recently have we come to understand the human genome 

in sufficient depth and subtlety to be able to put together its 

marvellous story – to discover, for example, that there is rather 

more to it than DNA alone. This is the story I shall attempt to 

convey in this book. 
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A few years ago I gave a lecture on a related theme at King’s 

College London. The chairman asked me if I planned to write a 

book about it. When I said yes, he asked me to please write it in 

words that a lay reader, like himself, could readily understand.

‘Just how simple do you want me to make it?’

‘I want you to assume that I – your reader – know nothing at 

all to begin with.’

This, then, I promise to do. There will be no complicated 

scientific language, no mathematical or chemical formulae or 

unexplained jargon, and I shall introduce no more than a handful 

of simple illustrations. Instead I shall begin from first principles 

and assume that the readers of this book know little about biology 

or genetics. Even non-biologists might recall the many surprises 

when the first rough draft of the human genome was announced 

to the world, in 2001.The discoveries since then have confirmed 

that a good deal of the human genome – in its evolution, structure 

and workings – is far from what we had earlier imagined. Those 

surprises do not diminish the importance of the wealth of knowl-

edge that had gone before, but rather, like all great scientific 

discoveries, they enhance it. Thanks to this new understanding, 

humanity has entered what I believe to be a golden age of genetic 

and genomic enlightenment, which is already being extrapolated 

to many important fields, from medicine to our human prehistory. 

I think society at large deserves to understand this and what it 

promises for the future.
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