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For many scientific awards, such as Nobels and Laskers, the maximum number of recipients is
three. This Rule of Three forces selection committees to make difficult decisions that increase
the likelihood of singling out those individuals who open a new field and continue to lead it.
The Rule of Three is reminiscent of art’s three-panel triptych, a form that the modern master Francis
Bacon used to distill complex stories in a bold way.

What’s Magic about the Number 3?
There’s something magical and magiste-
rial about the number three. Religion has
its Holy Trinity; literature has its Three
Musketeers; comedy has its Three
Stooges; folk music has its Peter, Paul,
and Mary; thoroughbred racing has its
Triple Crown; and the universe has its first
three minutes. In baseball, it’'s “three
strikes and you’re out”; in science, it's
the Nobel Rule of Three; and in art, it's
the three-panel triptych.

Origin of the Nobel Rule of Three
The original will of Alfred Nobel made no
mention of the number of recipients who
could share a Nobel Prize. For the first
50 years of Nobel Prizes (1901-1950),
the prizes in every category were given
primarily to one or two individuals with
very few exceptions (Levinovitz and Ring-
ertz, 2001). In 1902, one half of the Nobel
Prize in Physics was awarded to Henri
Becquerel for his discovery of sponta-
neous radioactivity and the other half
was shared between the husband and
wife team of Pierre and Marie Curie for
developing methods for measuring radio-
activity and identifying new radioactive
elements such as radium. A physics prize
to three was not given again for 54 years
at which time William Shockley, John
Bardeen, and Walter Brattain were
honored in 1956 for the discovery of the
transistor.

The first time three individuals received
a Nobel Prize in Physiology or Medicine
was in 1934 when the prize went to
George Whipple, George Minot, and Wil-
liam Murphy for discovery of liver therapy

for pernicious anemia. The second time
that the Karolinska Institute recognized a
threesome was in 1945 when Alexander
Fleming, Howard Florey, and Ernst Chain
were honored for the discovery of peni-
cillin. It was not until 1946 that the first
Nobel Prize in Chemistry was given to
three individuals. This award recognized
the discovery that enzymes could be
crystallized (James Sumner) and that vi-
ruses could be prepared in a pure form
(John Northrop and Wendell Stanley). No
further chemistry prizes to three occurred
until 1967 when the Nobel was awarded
to Manfred Eigen, Ronald Norrish, and
George Porter for studies of fast chemical
reactions.

In 1968, the Nobel Foundation formally
decided that the maximum number of re-
cipients to receive any of their prizes
would be three (Levinovitz and Ringertz,
2001). In the last 50 years, about one-third
of the prizes in Physics, Chemistry, and
Physiology or Medicine have each been
shared by three people. Following in
Nobel footsteps, the Lasker Foundation
adopted the Rule of Three in 1997. Since
then, about one-third of Lasker Basic
and Clinical Awards have been shared
by three individuals.

Origin of Triptychs

The first triptychs go back to the Middle
Ages when Byzantine churches were
decorated with biblical altar paintings.
One of the most famous of all triptychs is
the altarpiece in the Antwerp Cathedral
by Peter Paul Rubens, completed in
1612 (Figure 1A). Rubens’ triptych, enti-
tled Descent from the Cross, depicts the

Visitation (left), the Descent (middle), and
the Presentation of Jesus at the Temple
(right). The central panel shows four men
lowering the body of Christ with the aid
of a shroud. At the top of one ladder, the
gray-haired man holds one end of the
shroud in his teeth, while at the top of a
second ladder, the brown-haired man
holds the other end of the shroud with
his left hand. One of Christ’s feet comes
to rest on Mary Magdalene’s shoulder,
right next to her beautiful golden hair
(Bialostocki, 1964).

In 1794, after winning the battle of Fleu-
rus in the Netherlands, Napoleon visited
the Antwerp Cathedral where he became
awestruck by Rubens’ triptych. As part
of the victory spoils, Napoleon removed
the painting and sent the three panels to
the Louvre. After his death, all three
panels were returned to the cathedral in
1815.

Francis Bacon: Master of the Bold
Triptych

Fast forward to 1944, when the Irish-born
British artist Francis Bacon entered the art
world. Bacon is one of the most important
painters of the last half of the 20™ century.
His mastery of bold, raw, and emotionally
charged human images are exceptionally
powerful in much the same way that the
human figures of Picasso and Willem de
Kooning shock and haunt the spectator
(Sylvester, 2000; Harrison, 2016).

In adopting the triptych format, Bacon
was greatly influenced by Rubens, espe-
cially his Descent triptych and the related
triptych Elevation of the Cross, also in the
Antwerp Cathedral. From 1944 to 1986,
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Figure 1. The Triptych: From Rubens to Bacon

(A) Descent From the Cross by Peter Paul Rubens (1612-1614). Oil on panel. Triptych, 28 x 9.8 ft. Antwerp
Cathedral.
(B) Crucifixion by Francis Bacon 1965. Oil on canvas. Triptych, 6.5 x 4.8 ft. Pinakothek der Modern,
Munich.

Bacon painted 31 large triptychs (~78 X
58 in) and 45 smaller ones. His favorite
subjects were crucifixions, screaming
Popes, drinking companions, famous art-
ists, and wealthy businessmen. Figure 1B
shows a 1965 triptych by Bacon entitled
Crucifixion, in which he depicts three
forms of violent death. In the central
panel, a half-human, half-animal hybrid
figure hangs upside down from a scaffold
hook—a modernist rendition of Rubens’
Descent from the Cross.

During the 15"-17™" centuries, popes
were celebrated and immortalized in
portraits by renowned artists, such as
Raphael, Titian, and Velasquez. Although
Bacon was fascinated by popes as
bearers of power, he was angered by their
authority. Inspired by a photograph of
Pope Pius XIl, in 1951, he painted three
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pope portraits, entitled Pope I, Pope I,
and Pope Il (Figure 2A). This series of
paintings was his first to show the same
figure in three different poses (see
Figure 2A for more details on the history
of how this triptych was assembled and
disassembled). Bacon depicted his three
popes not as sanctified figures but as
anti-pope creatures in which “the papal
throne becomes the electric chair, the pa-
pal attire becomes gaudy dress, and the
organ of speech becomes the aperture
of a scream” (Arya, 2009). Moreover, the
scream becomes a clever double enten-
dre, mimicking the shrieks of many
viewers who are shocked at what they
are seeing.

Bacon’s most famous screaming Pope
is his 1953 Study after Velazquez’s
Portrait of Pope Innocent X, which is
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shown in Figure 2B adjacent to Velaz-
quez’s 1650 version. Bacon considered
Velazquez’s Portrait of Pope Innocent X
to be the finest portrait ever painted (Syl-
vester, 2000; Harrison, 2016).

One of Bacon’s contemporaries in the
London art world during the last half of
the 20" century was another of England’s
highly original artists, Lucian Freud. Ba-
con and Freud had a complicated rela-
tionship: they were confidants and rivals
at the same time. One of Bacon’s most
acclaimed triptychs, Three Studies of Lu-
cian Freud, depicts Freud in a hellish Holy
Trinity —tangled and trapped in a series of
cages, sitting like a coiled spring about to
erupt and shoot out of the flat picture
frame (Figure 3). Freud is shown in his
trademark navy blue socks and rolled-up
white shirt. In 2014, this triptych was
sold at auction for $142 million—the high-
est price ever paid for an artwork at
auction—until last year when a Picasso
painting sold for $165 million.

Why the Triptych Format? Why the
Rule of Three?

What attracted Francis Bacon to the trip-
tych format? In addition to the influence
of Rubens, Bacon believed that having
three images next to each other allowed
him to tell a better story than did a single
image. Moreover, limiting his painting to
three panels forced him to distill and
simplify a complex story so that it could
be presented in a chronological way
much like a series of successive photo-
graphs captures a key event.

How does the triptych approach for
telling a good story relate to the Rule of
Three? Why should a Nobel Prize and a
Lasker Award be limited to a maximum
of three individuals if the scientific story
being recognized is based on the work
of four, five, six people or a team of
many? Bypassed scientists may legiti-
mately feel that their contributions have
been left out in the cold, and without their
inclusion, the story would be incomplete.

One of the strongest arguments for
placing an upper limit on the number of
recipients for prestigious awards is the
need to provide selection committees
with strict boundary rules so that nomina-
tions are examined in a non-superficial
and analytical way. Selection committees
are typically composed of people with
differing degrees of taste, judgement,
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Figure 2. A Fascination with Power and Revulsion of Authority

(A) Popes I, Il, and Ill by Francis Bacon (1951). Oil on canvas. Each canvas, 6.5 x 4.6 ft. The three portraits
were originally done as three separate pieces and not combined as a triptych until 1962 when they were
exhibited together in a retrospective of Bacon’s work at the Tate Gallery in London (Sylvester, 2000). At the
close of the exhibition, the three portraits were separated. Pope | is now exhibited at the Aberdeen
Art Gallery and Museum Collection (Aberdeen, Scotland). Pope Il is now exhibited at the Stadtische
Kunsthalle (Mannheim, Germany). Pope Ill was damaged beyond repair when it fell into Tokyo Harbor in
1966: it was subsequently destroyed on Bacon’s instructions (Harrison, 2016).

(B) Two Portrait Versions of Pope Innocent X. (Left) Francis Bacon. Study after Velazquez’s Portrait of Pope
Innocent X. 1953. Oil on Canvas. 5.0 x 3.9 ft. Nathan Emory Coffin Collaboration. Des Moines Art Centre.
(Right) Velazquez. Pope Innocent X. 1650. Oil on canvas. 3.8 x 3.9 ft. Palazzo Doria Pamphili, Rome.

and decisiveness. Without boundary
rules, committees frequently end up
including people whose contributions
are incremental and not seminal, thus
diluting the impact of those who make
the initial field-changing insights and
continue to lead the field. A striking
example of what happens when boundary
rules don’t exist occurred in 1972 when
that year’s Lasker Jury decided to make
a Clinical Award for cancer chemo-
therapy. The jury apparently could not
bite the selectivity bullet, and the award
went to 16 individuals! Had the Lasker
Rule of Three been operative in 1972,

the Jury would have had two options—
either choose from the long list of 16 the
three individuals whose contributions
were most original and influential in devel-
oping cancer chemotherapy or make an
award in another subject area.

Scientific awards afford a special op-
portunity to enlighten the general public
on how scientific discoveries arise. Like
a Francis Bacon triptych, a prizeworthy
scientific discovery has its greatest
impact in capturing the public’s imagina-
tion when the story of its origin can be
traced to its fundamental roots and told
in an engaging way.
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2016 Lasker Awards: Two Triptychs
and One Special Monotype

This year’s Lasker awardees made dis-
coveries that reflect the type of boldness
and adventurousness exemplified in the
triptychs of Francis Bacon.

Basic Award

The Lasker Basic Research Award honors
three scientists: William G. Kaelin, Jr.
(Dana-Farber/Harvard Cancer Institute),
Peter J. Raitcliffe (University of Oxford/
Crick Institute), and Gregg L. Semenza
(Johns Hopkins University School of Med-
icine). The combined triptych-like discov-
eries of these three scientists revealed the
pathway by which human and most ani-
mal cells sense and adapt to changes in
oxygen availability —an essential process
for their survival. The unique features of
this signaling pathway involve an oxy-
gen-stimulated proline hydroxylation of a
protein called HIF-1a (hypoxia-induced
factor), followed by ubiquitination and
proteasomal degradation. Under hypoxic
conditions, HIF-1a is no longer modified
and becomes available to dimerize with
a partner protein. The resulting dimeric
complex activates transcription of many
genes that aid cells in adapting to the
hypoxic state, including those encoding
erythropoietin, VEGF, PGDFp, and glyco-
lytic enzymes. Discovery of the oxygen-
sensing pathway not only provides major
insights into a fundamental physiological
process, but also plays a central role in a
wide range of human pathologies.
Clinical Award

The Lasker~DeBakey Clinical Research
Award honors three scientists for discov-
eries concerning the hepatitis C virus
(HCV), which causes a chronic, often le-
thal disease. Two of the awardees—Ralf
F.M. Bartenschlager (University of Heidel-
berg) and Charles M. Rice (Rockefeller
University) —developed a system for
studying the replication of HCV in cultured
human liver cells. The third awardee is
Michael J. Sofia (formerly at Pharmasset,
now at Arbutus Biopharma), who used
the replicon system to invent the first
effective and nontoxic inhibitor of the
HCV polymerase (NS5B). This drug,
called sofosbuvir (Sovaldi) was FDA-
approved in December 2013. It is now
the cornerstone component of three
FDA-approved combinations for HCV dis-
ease that provide effective and curative
therapies that do not require the toxic
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Figure 3. A Tangled and Complicated Relationship
Three Studies of Lucian Freud by Francis Bacon (1969). Oil on canvas. Triptych, 20 x 15 ft. Collection of Elaine Wynn (purchased at Christie’s auction in
November, 2014 for $142 million).

co-administration of interferon and riba-
virin. The first of these curative therapies
to be approved contains sofosbuvir in
combination with lepidasvir, which in-
hibits the HCV nonstructural protein 5A
(NS5A). This drug combination, called
Harvoni (developed by Gilead Sciences
and approved in October, 2014), set the
stage for revolutionizing the treatment
for HCV disease. The lives of many thou-
sands of HCV-infected individuals have
now been improved and saved as a result
of this pioneering work.

Special Achievement Award

The Lasker~Koshland Special Achieve-
ment Award honors only one scientist,
but one with three bold strokes. The
awardee is Bruce M. Alberts (University
of California, San Francisco), who during
a 55-year career, is highly regarded by
the scientific community for his triptych
of accomplishments, which include: (1)
fundamental discoveries in DNA replica-
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tion and protein biochemistry; (2) vision-
ary leadership in directing national and
international scientific organizations to
better people’s lives, including a 12-year
term as president of the U.S. National
Academy of Sciences; and (3) passionate
dedication to improving education in
science and mathematics. A notable
example of this latter accomplishment
was his leadership role in teaming up
with five other scientists to write the
most influential textbook of its kind,
Molecular Biology of the Cell. The first
edition, which was published in 1984, is
now in its 6™ edition (appearing in 2015).
This classic textbook has been translated
into 11 languages (including Chinese)
and has been devoured by tens of millions
of students as well as established re-
searchers, all of whom praise it for its
clarity, the logic of its explanations, and
its splendid illustrations. Even though the
2015 edition was assembled by seven au-
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thors, the material is integrated in such a
way that it reads like the work of a single
hand—undoubtedly the deft hand of
Bruce Alberts.

For a more detailed account of this
year’s Lasker awardees, please refer
to the Lasker website at www.
laskerfoundation.org and to the articles
in this issue of Cell at www.cell.com/cell/
lasker-2016/home.
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