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NA FIRST CAME to the public’s attention in 1953
D when, as James Watson later claimed, Francis

Crick “winged into The Eagle to tell everyone
within hearing distance” that the two of them had discov-
ered the secret of life.! This secret was the double helical
structure of DNA. The discovery was an achievement in
its own right, but it should not be conflated with either
the discovery of DNA itself or the discovery of its func-
tion as the material carrier of life’s instructions.? These
discoveries were made eighty-five and nine years earlier,
respectively. Without knowledge of the existence of DNA
and its vital function, no one would have thought to tackle
the problem of its structure.

In Unravelling the Double Helix, Gareth Williams details
the way in which Watson and Crick came up with their
double-helix model only in the last quarter or so of his book,
which comprises twenty-six chapters running to nearly
500 pages. The first three-quarters of the book traces the
stories of several scientists from the mid-nineteenth cen-
tury onward.? All these people were, in one way or another,
involved in some aspect of research on DNA and “were var-
iously enthralled, seduced or infuriated” by it.*

liams describes the first seduction enacted by DNA.S

It began in 1868, in a venue apropos for romance: a
medieval castle in the German town of Tiibingen. But
any romantic images dissipate upon learning what went
on inside. The castle had been acquired by the Univer-
sity of Tiibingen in the 1830s, and during the icy winter of
1868, in an unheated laboratory occupying the space of its
former kitchens, a young Swiss student named Friedrich
Miescher was painstakingly washing pus off surgical ban-
dages obtained from a nearby hospital.

Why pus? Unlikely as it may now seem, pus was the
most easily obtainable and abundant source of the cells
Miescher needed for his investigations. His intention
in coming to Tiibingen had been to study the chemical

I N A CHAPTER aptly titled “In the Beginning,” Wil-

composition of cells under the pioneering physiological
chemist Felix Hoppe-Seyler, best known for coining the
name hemoglobin.® Hoppe-Seyler steered Miescher
toward white blood cells (leucocytes) as the best source
material for his studies of cell chemistry. A nearby surgical
clinic provided a steady supply of surgical bandages, the
pus in which yielded sufficient quantities of leucocytes for
his experiments.” From these cells, Miescher extracted a
phosphate-rich substance that seemed distinct from other
substances such as proteins, lecithins, and the products of
their breakdown.® He called this new material nuclein, the
substance we now recognize as DNA, for its specific loca-
tion in the cells’ nuclei.

There was nothing easy about Miescher’s work, as
Williams makes clear with vivid descriptions of the
tasks at hand: comparing, for instance, the extraction of
nuclei from the leucocytes to “pitting cherries less than
one-thousandth of their usual size””” It took Miescher
about a year to conduct his analyses and produce suffi-
cient data to submit his write-up to Hoppe-Seyler. The
latter was at first suspicious of Miescher’s conclusions
regarding the uniqueness of nuclein. Hoppe-Seyler did
not immediately publish the paper. Instead he waited
nearly two years, repeating Miescher’s experiments him-
self and assigning further investigations to another of his
students. The results of these experiments convinced him
so thoroughly that when Miescher’s paper was eventually
published, Hoppe-Seyler contributed an introduction. He
freely admitted his own prior reservations, before going
on to offer fulsome praise: “When I turn to describing the
results of these investigations, I can only emphasize that,
insofar as I have checked Miescher’s information, they
must be considered as being fully confirmed.”*

Williams describes Miescher’s initial discovery as a
“revelation that fell like a bolt from the blue into a mind
that was totally unprepared, because this was the very
beginning and, as with the Big Bang, nothing existed
before this moment.”" For an unprepared mind, Miescher
proved remarkably prescient about the significance of his
discovery. He speculated that the nucleins constituted an
entire family of phosphorus-containing substances, whose
role in effecting cellular functions would prove equal in
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importance to that of proteins. He also predicted that,
“understanding the relationships between nuclear mate-
rials, proteins, and their metabolic products will gradually
help to lift the veil, which still so completely obscures the
internal processes of cell growth.”??

Double Helix, Williams describes several other origin
stories. Landmarks include the first description of
the cell’s nucleus as a distinct entity by the British botanist
Robert Brown in 1833;® the German anatomist Walther
Flemming’s microscopic studies of cell division and his
speculations that chromatin—a term he coined—was iden-
tical to Miescher’s nuclein;* and Gregor Mendel’s famed
experiments on the hybridization of pea plants, which
allowed him to lay out the fundamental principles of the
inheritance of various traits.”® Mendel’s presence in this
roster might seem somewhat incongruous. In contrast to
Miescher, Brown, and Flemming, Mendel’s name is well-
known among scientists and historians, and to a lesser
extent among the broader public. But initially, Mendel’s
contributions were unsung. Save for certain specialist ref-
erences to his 1866 work, it was not until 1900 that three
botanists in Germany and the Netherlands published
papers describing his findings and their significance.!
Rather than going into the hybridization experiments,
Williams begins chapter 4 in the summer of 1878, when C.
W. Eichling, a young German traveling salesman of botani-
cal novelties, spent a day at the monastery in Briinn where
Mendel lived and maintained his garden. At an earlier stop
in Erfurt, Eichling, whose trip combined “propaganda
and [industrial] espionage,” had learned of Mendel quite
by chance from a plant merchant, Ernst Benary.” Since
Briinn was on his itinerary, Eichling followed up on Bena-
ry’s lead and paid a visit to this “prominent academic
customer’ who had done ... some strange experiments by
peas.” Although Eichling and Mendel spent considerable
time together as they walked in the abbey’s garden where
the hybridization experiments had taken place, peas do
not seem to have figured prominently in the conversation.
Except for mentioning to Eichling that he had “reshaped’
the peas to serve the abbey ‘to better advantage,” Mendel
proved reticent on the details when questioned further,
saying only that it was too long a story and changing the
subject. Decades later, Eichling admitted that

I N THE THIRD and fourth chapters of Unravelling the

by failing to draw the master out with a sympathetic ques-
tion I missed a priceless chance, in that garden sixty-four
summers ago, to hear from the lips of the founder of Genet-
ics how he made the discovery which today is recognized
as marking an epoch in the study of life.'

OT ALL THE stories Williams tells are as pleasant
as Eichling’s meeting with Mendel. Particularly
poignant is the account of the Russian botanist

and pioneer of wheat genetics, Nikolai Vavilov. A target
of the infamous Lysenko affair, Vavilov suffered a truly
harrowing end. “His gravest error,” Williams observes,
“was to be a man of principle.”” For his pursuit of Mende-
lian genetics and evidence-based science, Vavilov earned
Trofim Lysenko’s enmity and was arrested in 1940 by the
Soviet secret police while on a plant-collecting expedition.
A 1945 obituary in Nature speculated about his fate: “News
has recently been received of the death in the Soviet Union
of Nikolai Ivanovich Vavilov. The circumstances are not
precisely known, but the time was after December 1941
and the place probably Saratov.”?°

It was not until 1965, when the USSR Academy of Sci-
ences launched an investigation, that the full story of
Vavilov’s end came to light.? Mark Popovskii, a science
journalist who took part in the investigation, faced KGB
harassment and had to smuggle material out of the country
before finally publishing a biography of Vavilov in 1984.2
“After 400 sessions of interrogation, some lasting thirteen
hours, to make him confess to being an English spy sent to
destroy Soviet agriculture,” Vavilov’s fate was decided at a
ten-minute trial. He was deemed guilty of being a saboteur
and spy, and sentenced to twenty years’ imprisonment.*
Vavilov took ill and died in a prison hospital in Saratov in
January 1943, but not before boosting his fellow prisoners’
morale by delivering whispered lectures on science, agri-
culture, and trees.?*

points out that there are only two instances in which

scientists “broke entirely new ground.” Otherwise,
every actor in this book “had something already estab-
lished to work on.”*® The first, of course, was Miescher. The
second was the English bacteriologist and public health
officer Frederick Griffith. His 1927 discovery initiated a
line of investigation culminating in what was perhaps
the most important breakthrough for twentieth-century
biology. Williams described Griffith’s contribution as a
discovery which “lit a slow-burning fuse that, twenty-five
years later, detonated the biggest bang of twentieth-cen-
tury biology.”*

In Griffith’s case, as in Miescher’s, the saga began with a
similarly unlikely and obscure source of DNA: small, spher-
ical bacteria called pneumococci, which cause pneumonia.
Griffith was a specialist in mapping various infections, and,
while examining specimens of lobar pneumonia in the early
1920s, he encountered an odd phenomenon. Rather than
just one single antigenic type or strain of pneumococcus, he
found more than one type in the same patient, appearing
several days after the infection took place.?”” Considering it
unlikely that the patients could be suffering from multiple
infections, he posited that all the later-appearing types were
derived from the initial pneumococcal type and devised a
series of experiments to test his idea.?® These experiments
led to his groundbreaking discovery of bacterial transforma-

I N THE MANY strands of DNA’s secret life, Williams
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tion: the ability of a live avirulent, meaning noninfectious,
pneumococcal type to transform into a virulent type when
injected into a mouse together with a heat-killed virulent
pneumococcus.? The specificity of the transformed type
always matched the dead strain used in the experiment.

What was the reason one pneumococcal type trans-
formed into another? The difference in virulence between
the different types of virulent pneumococci was mapped
easily enough to the chemical makeup and antigenic
properties of the bacterial capsules. Avirulent strains of
bacteria lacked a capsule altogether. But scientists found
the capsules could not, by themselves, induce the bacteria
to transform; something else was controlling which capsu-
lar antigen was produced. This something else, dubbed the
“transforming principle,” took more than a dozen years
of intermittent work to find. Most of it was conducted in
the laboratory of the bacteriologist Oswald Avery at the
Rockefeller Institute for Medical Research. These efforts
culminated in 1944, with a paper that stopped just shy of
announcing that the DNA-containing transforming prin-
ciple was a gene: “The evidence presented supports the
belief that a nucleic acid of the desoxyribose type is the
fundamental unit of the transforming principle of Pneu-
mococcus Type II1.”%

Those dozen years from Griffith to Avery, as well as the
aftermath, are covered ably by Williams, and readers may
consult other accounts for further details and insights into
the discovery and its reception.® T would like to mention
the work of the junior member of Avery’s team, Maclyn
McCarty, whose follow-up contribution merits him a place
among the lost heroes of DNA.*? It was McCarty who
designed the experiments that clinched the evidence for
DNA’s role in pneumococcal transformation. With simple
expediency, his experiments compared the transforma-
tive abilities of pneumococci when subjected to treatment
by enzymes that specifically degraded proteins, DNA, or
RNA.* Only the enzyme DNase, degrading DNA, could
inactivate the transforming principle. But even this evi-
dence that DNA was key failed to attract sufficient notice.
Avery’s Rockefeller colleague Alfred Mirsky was strongly
opposed to his ideas, and the unfortunate consequence
was that other biologists were slow to accept DNA as the
material of heredity.>

ILLIAMS BEGINS Unravelling the Double Helix

with a glimpse of the end point before narrat-

ing the events that led up to it. I end this review
by drawing attention to the book’s beginning, namely the
material that prefaces the narrative. It includes a five-page
timeline and an eight-page cast of the major investigators
whose work is described in the book.** Both are useful fea-
tures for a tale as long as this one. There is also a preface,
in which Williams describes his motives for embarking on
this particular project: “ignorance, curiosity and a couple
of chance encounters.”?

In the epigraph, Williams cites Rosalind Franklin. In
1953, upon hearing that Watson and Crick had deduced
the double helical structure of DNA, Franklin apparently
reacted by paraphrasing Sir Isaac Newton: “We all stand
on each other’s shoulders.”® Although Newton’s state-
ment has come to represent the importance of giving
credit to one’s predecessors, or as Williams puts it, “ances-
tor worship” of a sort,*® it may not have been as gracious
as it seems. Newton alluded to the shoulders of giants in
a letter to Robert Hooke, with whom he had a rather frac-
tious relationship over, among other things, priorities in
certain discoveries. The statement has been interpreted
by some as a sarcastic dig by the upper-class Newton
at his lower-class rival’s diminutive stature and defor-
mity—Hooke suffered from a humpback.?* My thought on
reading the epigraph was to wonder if Franklin was aware
of the intended irony in Newton’s statement. If she was
in fact aware of the barb, her allusion to it is all the more
ironic because of her own openly difficult relationship
with Maurice Wilkins, who had, without her permission,
shared with Watson her crucial X-ray photograph that led
them to propose DNA’s helical structure.* It is tempting to
wonder whether Franklin considered herself the intellec-
tually superior Newton to Wilkins’s Hooke.

Unravelling is so sprawling, and its cast of characters
so wide, that it would be easy to write several reviews
focusing on different episodes and figures than I have
here. It is not a book to be read in a single sitting, but it
needs to be read from beginning to end, at least the first
time around, otherwise the reader could become quickly
lost. It is to Williams’s credit that he retains control of all
the narrative threads without ever getting himself or the
readers hopelessly entangled.” He found a good story, or
rather many stories, and got about the business of telling
them.

Neeraja Sankaran is a historian of science, science writer,
editor, and educator who is currently a visiting scholar at

Utrecht University.
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