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Who are we?

Efforts to catalogue and understand the human microbiome are opening up a whole new research frontier.
But the earlier Human Genome Project should provide a cautionary lesson about overselling.

11 hoam I?” is a question that is often asked and seldom

\/\/ answered. But as several articles in this issue suggest,

the question itself may need to be reframed: biolo-

gists are discovering that it is frequently more informative to ask,
“Who are we?”

The ‘we’ refers to the wild profusion of bacteria, fungi and viruses
that colonize the human body. These unseen passengers number in the
trillions. According to one common estimate, the human gut contains
atleast a kilogram of bacteria alone. They contribute so much to human
biology that it is difficult to say where the body ends and the microbes
begin — which is why several massive projects have now started up to
characterize the human microbiota in its entirety (see page 578).

Microbiologists are understandably excited by this opportunity.
So, too, are the food and pharmaceutical industries. When it comes
to profitable applications to human health, the microbiome could
well offer distinct advantages over the more famous genome. Human
genes are notoriously difficult and risky to tamper with. But, in the-
ory at least, the microbiome should be relatively easy to change by
the selective addition or removal of bacterial species, or by alter-
ing their genetic components. This idea has some basis. Antibiotics
and ‘probiotic’ foods have already been shown to calm inflamma-
tory bowel diseases in some instances. In this issue, for example,
researchers show how intestinal inflammation can be reduced by
a single molecule produced by a gut bacterium (see pages 602 and
620). And there is increasing acceptance that certain foods, or the
bacteria contained in them, can alter gut microbiota in ways that are
beneficial to health in general.

The new appreciation of the microbiome comes just as some
observers have started to question whether the human genome can
deliver on its once-hyped promises to tackle disease. To take just one

example, anyone so inclined can now pay genetic-testing companies
for a preliminary rundown of the genetic variations associated with
his or her risk of developing cancer, obesity and other conditions. But
the risks identified are often so low or unclear that people are ques-
tioning whether the information will actually prompt the changes
in health behaviour, such as losing weight, that could make them
valuable (see page 570).

For all the excitement, however, researchers involved in the human
microbiome efforts can learn a valuable lesson from the genome expe-
rience. Simply put: be circumspect. Don’t oversell the human micro-
biome until its medical promise has been established. Remember that
the understanding of these microbial communities is still fragmen-
tary, at best — and that it is far from established that the microbiota
can be radically altered without upsetting
the balance and causing harm, or that
any alterations will last more than a few
months. Indeed, attempts to understand
the dynamics of gut colonization are still
in their infancy (see page 581).

In the meantime, microbiologists
should celebrate their quest to map, catalogue and understand the
human microbiome for the inspiring saga it is. Certainly there is food
for thought in the fact that everyone has inside them exotic environ-
ments that support communities as diverse as any rainforest. There
is a unique ecological perspective on food itself, and the effects that
different foodstuffs, such as processed versus unprocessed ones, have
on these environments.

There is a compelling new take on humankind’s place in the world
— arealization that “Who am I?” cannot be fully answered until it is
tully understood who ‘we’ are. |

"Don't oversell the
human microbiome
until its medical
promise has been
established.”

Animal tests inescapable

The ambitious scope of Europe's chemicals
legislation demands some innovative toxicology.

sation and Restriction of Chemicals (REACH) directive, which

took effect a year ago, on 1 June 2007, is widely regarded as the
strictest chemical safety law in the world. Unlike the 1981 EU legis-
lation it replaces, or the US Toxic Substances Control Act, REACH
applies to all existing chemicals, not just new ones .

If nothing else, that requirement is likely to cause six months of
immense stress at the organization created to administer REACH,
the European Chemicals Agency in Helsinki. The agency will open
its doors to registration on 1 June this week. And with every chemical

—|—he European Union’s (EU) Registration, Evaluation, Authori-

manufacturer or importer in Europe facing a 1 December deadline to
do the initial registration on every compound it had put on the mar-
ket before 1981, agency staffers are braced for an estimated 180,000
applications.

More importantly, however, the requirement to test all those old
chemicals has made REACH a case study in difficult choices. In fol-
lowing one policy — ensuring the safety of its citizens — the European
Union may have severely strained another: lessening the use of animals
in regulatory toxicology, and in research in general. Working through
that backlog without sacrificing a lot of animals will be impossible.

Happily, the actual number of sacrifices is likely be less dramatic
than it might have been. Partly this is because safety data are already
thought to exist on many of the older chemicals (although no one has
comprehensive statistics). And partly it is because of REACH itself.
In 2002, while the directive was still being drafted, the European
Union expanded and accelerated work at the European Centre for
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the Validation of Alternative Methods: a small laboratory in Ispra,
Italy, devoted to finding kinder and more-refined toxicity tests that
would require fewer, or no, animals. That work has begun to pay off.
For example, the notorious LDy, test is required, which identifies
the dose that kills half of the tested animals, now involves around
ten rats rather than 45. And instead of looking for a dose that causes
outright (and painful) skin allergy in guinea pigs, toxicologists can
now monitor mice for the painless swelling of lymph nodes, the first
sign of allergy.

These are the only two animal tests required for chemicals produced
in relatively small quantities (1-10 tonnes a year). Those produced in
smaller quantities require no animal testing at all. Not so happily, how-
ever, the refinements will have little effect when it comes to chemicals
produced in larger volumes. REACH will require many more tests on
such compounds, including, in some cases, their effects on reproduc-
tion and fertility, which use 3,000 animals per chemical.

Beyond REACH, moreover, the 2003 amendment to the EU Cosmet-
ics Directive will soon add even more time pressure: an end to acute
toxicity testing of cosmetics (including soaps and shampoos) in animals
by 2009, and the longer and more involved repeat-dose testing by 2013.
Scientists consider the latter deadline to be hopelessly unachievable.
There is simply no way in the foreseeable future that they will be able to
model and predict all the ways that a foreign molecule might interact
over time with the hundreds of types of tissues in the human body.

Yet that is all the more reason to put some serious effort into tackling
the problem. Revolutionizing regulatory toxicology won't be cheap
and it won't be quick, although systems biology — the integration of
genomics, proteomics and all the other ‘~omics’ — could prove to be
a particularly powerful ally. But it should be a priority. And, as shown
by the cosmetics directive’s unrealistic deadline (fortunately renegoti-
able in 2011), scientists have to be brought into policy decisions at the
beginning, and listened to carefully. |

Linking up development

An initiative to link scientists in the poorest nations
with colleagues around the world deserves support.

n September 2000, the United Nations pledged to achieve eight
Millennium Development Goals by 2015 — among them, halv-
ing extreme poverty, providing primary education to all and
stopping the spread of HIV/AIDS. The goals have spurred unprec-
edented efforts by countries and development agencies alike. But
some of those efforts, such as the controversial One Laptop Per
Child Project, which is widely seen as a developed-world solu-
tion to a developing-world issue, should also serve as a warning of
the illusion that the problems of development can be solved with
technological quick fixes.

That circumspection should be borne in mind by Scientists With-
out Borders — an initiative launched with great fanfare on 12 May
by the New York Academy of Sciences in partnership with the UN
Millennium Project. The initiative aims to address health and other
issues in developing countries by using the Internet to bring together
scientists from different countries and fields.

The academy argues that the initiative will “create a broad array
of synergistic linkages among the many bold but heretofore uncon-
nected efforts to generate science-driven, sustainable development in
the poorest of the poor communities”. As a result, it predicts, universi-
ties in rich and poor nations will volunteer to work together to train
local staff, and people and institutions will learn from one another
and collaborate on development issues in a more interdisciplinary
and integrated fashion.

The caveat, of course, is that better communication between scien-
tists alone cannot magically transform Africa, or any other part of the
developing world. And although the virtual Scientists Without Bor-
ders has gained the support of some impressive partners — including
France’s Institut Pasteur and the American Society for Cell Biology in
Bethesda, Maryland — it has only one full-time staff member, and has
raised US$1 million. As such, it has little in common — aside from
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its name — with the operational agency Doctors without Borders
(Médecins Sans Frontiéres), which has a €569 million (US$ 896 mil-
lion) annual budget, and thousands of staff around the world.

That said, however, we hope that the academy is right, and that Sci-
entists Without Borders will rapidly become the Facebook of devel-
opment. The initiative certainly deserves scientists’ full support for
its efforts to boost the capacity of researchers in poorer countries.
Consider its first initiative: to create an online database in which
scientists and institutions can register their profiles, and so connect
with others who share similar interests. Yes, many databases and
social networks already exist for scientists. But Scientists Without
Borders is unique in its commitment to raise the visibility of research
in developing countries, and to compile
an inventory of who is doing what —
specifically limited to those who have
expressed an interest in cooperating.
This in itself is a worthwhile exercise.
The database will also tap user profiles to match research needs with
available resources, say, or to announce the availability of volunteer
work and research collaborations — although it is still far from clear
how this will work in practice.

Scientists Without Borders faces a wider challenge given its cover-
age of all disciplines and sectors, as it makes it difficult for experts
to pick out the information that is relevant to them. Online com-
munities of practice tend to flourish around bottom-up approaches
that generate centres of common interest that keep members active
and coming back for more. But it is encouraging that the organizers
seem keen for users to suggest changes to the Scientists Without Bor-
ders platform to meet their needs. Experience elsewhere shows that
demand for social networks is critically dependent on them satisfying
real user exigencies.

Most importantly, the initiative has generated hope. As one new
user told Nature, it has for the first time provided him with a space
to “put my skills on the radar of those directly involved in projects
in the developing world; I hope I can contribute in some way.” We
would encourage scientists to sign up and participate, and nurture
this fledgling initiative. |

"Scientists should
nurture this fledgling
initiative.”
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