
HOT GENOMES Ancient DNA 
sequencing becomes less 
Eurocentric p.303

METROLOGY Experiments to 
redefine kilogram agree at 
last p.305

CLIMATE Companies that 
suck carbon from air get 
customers p.306

NEUROSCIENCE Do gut 
microbes shape brain 

development? p.312

F U N D I N G

Giant charity lays out grand 
challenges of cancer
Cancer Research UK invests £100 million in fashionable way to distribute cash.

B Y  H E I D I  L E D F O R D

How can you distinguish between deadly 
cancers that need treatment and benign 
cancers that do not? Can unknown 

carcinogens be identified by the molecular 
fingerprints that they leave in tumours? Could 
vaccines be used to prevent more cancers? 

The world’s largest cancer charity hopes to 
find out. On 12 October, Cancer Research UK 
(CRUK) in London announced its intention 
to dedicate at least £100 million (US$153 mil-
lion) over 5 years to funding research teams 
to take on these and four other ‘grand chal-
lenges’. The targets were identified by a panel 
of independent international researchers 

convened by the charity, as well as input 
from the wider community. Teams eligible for 
funding can have members from anywhere 
in the world, but must include a UK-based 
contingent.

The charity will continue to fund projects 
proposed by investigators. But its new grand-
challenge approach is in keeping with the 
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The challenges include mapping the diversity of cells in a tumour, such as this breast-cancer cell.
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times, says Nic Jones, the charity’s chief sci-
entist. “There’s a cultural change happening 
within biological sciences,” he says. “The idea 
is to be bold and take risks, and do things that 
might not work and might take a long time.” 

That idea is sweeping the globe: other 
prominent efforts have issued ‘grand chal-
lenges’ that have tasked researchers with, 
among other things, devising ways to track the 
rise of antibiotic resistance and keeping tabs 
on all asteroids that pose a threat to human 
populations. 

The movement has its roots in a series of 
23 challenges issued by mathematician David 
Hilbert in 1900; these are credited with setting 
the course for twentieth-century mathematics. 
The Bill & Melinda Gates Foundation in Seat-
tle, Washington, resurrected the idea in 2003 
with its vaunted Grand Challenges in Global 
Health programme, dedicating US$450 mil-
lion to achieve 14 broad goals that included 
creating new vaccines and improving nutri-
tion. Since then, the foundation has awarded 

1,752 grants in 81 countries under its grand-
challenges banner. 

The model has been taken up around the 
world by governments, charities and uni-
versities looking to tackle big societal prob-
lems — and get a little publicity in the process. 
“The term has become sexy,” says Abdallah 
Daar, a public-health specialist at the Uni-
versity of Toronto in Canada who helped to 
craft the Gates Foundation challenges. “It has 
this element of bigness and difficulty and gets 
attention. And when people win, there’s a big 
announcement.” 

WAYS FORWARD
Daar notes that the CRUK programme 
stands out for its focus on basic research. 
Although each of the challenges could even-
tually contribute to clinical innovations, 
most of them focus on laying the ground-
work for therapeutic advances.

One challenge, for example, aims to develop 
ways to map the cellular make-up of a tumour 

(see ‘Things to know about cancer’). DNA 
sequencing studies have shown that the popu-
lation of cells in a tumour is genetically diverse 
— and the genes lurking in those cells could 
determine whether the cancer will become 
resistant to specific drugs. Understanding 
the cellular topography could help physicians 
select the right treatment. 

Another grand challenge asks researchers to 
find a way to deliver large molecules — such 
as certain proteins or RNAs — to any cell in 
the body. Although some large molecules, for 
example antibody therapies, are already used 
to treat cancer, they tend to operate outside 
the cell. “We know how to introduce these 
molecules in cell culture,” says Tyler Jacks, 
director of the Koch Institute for Integrative 
Cancer Research at the Massachusetts Insti-
tute of Technology in Cambridge. “If we could 
only do that in the body, we might be able to 
open up the door to all sorts of new types of 
therapy.”

THE UNDRUGGABLE
Other challenges are more specific: one, to 
eradicate cancers linked to the common 
Epstein–Barr virus, casts a spotlight on a 
cause of cancer that is particularly impor-
tant in developing nations. And the charity’s 
team of advisers has challenged researchers to 
design a drug that will block a cancer-associ-
ated protein called MYC. That is no simple 
task: researchers have been trying to do it for 
decades without success, and MYC is typically 
classified as an ‘undruggable’ target. But the 
hope, says Jones, is that methods uncovered 
in the attempt could also be applied to other 
elusive targets.

CRUK intends to issue new challenges each 
year, and Jones hopes that suggestions for the 
next round will come from the community. 
Crafting a tractable yet inspiring challenge is 
an art, says Richard Klausner, chief medical 
officer of biotechnology company Illumina 
in San Diego, California, and chair of the 
CRUK challenge-selection committee. A few 
of Hilbert’s mathematical challenges remain 
unsolved more than a century after they were 
proposed; to avoid a similar outcome, Klausner 
says, the committee tried to avoid setting unat-
tainable goals. 

“You want it to be ambitious enough, but not 
crazy,” he says. “They need to be at the edge of 
doable — but still doable.” ■

Cancer Research UK intends to spend 
£100 million (US$153 million) in pursuit 
of seven goals that could spur advances in 
preventing and treating the disease. They 
are:
● Develop vaccines to prevent non-
viral cancers. This could stop a tumour 
early, before it becomes well established, 
metastasizes or begins to suppress the 
immune system.

●●  Eradicate EBV-induced cancers from 
the world. Epstein–Barr virus causes 
200,000 cancers per year. Vaccines or 
drugs that target this virus could save 
many lives.

●●  Discover how unusual patterns of 
mutation are induced by different cancer-
causing events. Sometimes a carcinogen 
will produce a distinct pattern of DNA 
mutations inside cells. Such patterns could 
reveal previously unknown causes of cancer.

●●  Distinguish between lethal cancers that 
need treating, and non-lethal cancers that 
don’t. Catching cancer early is important 

in defeating the disease, but over-diagnosis 
leads to unnecessary treatments — some 
of which can be life-altering, or have 
dangerous side effects.

●●  Find a way of mapping tumours 
at the molecular and cellular level. 
Tumours are made of a genetically 
diverse mixture of cells. Understanding 
what cells are present and what they are 
doing could enable physicians to predict 
how a tumour will respond to a given 
therapy.

●●  Develop innovative approaches to 
target the cancer super-controller MYC. 
The protein encoded by the MYC gene is 
often considered undruggable, but new 
approaches could change that.

●●  Deliver biologically active 
macromolecules to any and all cells 
in the body. Large molecules such as 
proteins and RNA can be remarkably 
specific drugs — but getting them into 
cells is a challenge that has dogged the 
field. H.L.
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● Epigenetic ‘tags’ linked to 
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● How elephants avoid cancer 
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