It's the junk that makes us human
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Anyone who has ever put together self-assem-
bly furniture knows that having the right parts
is important, but what you do with them can
make or break the project. The same seems
to be true of the vast amounts of DNA in an
organism’s genome that used to be labelled as
junk. Studies now indicate that this DNA may
be responsible for the signals that were crucial
for human evolution, directing the various
components of our genome to work differently
from the way they do in other organisms.

The findings seem to bolster a 30-year-old
hypothesis that gene regulation — not the crea-
tion of new genes — has moulded the traits that
make us unique.

The latest work looks for regions of the
genome that have changed rapidly in human
evolution, based on the theory that they are
most likely to have shaped our differences
from other animals. But instead of hunting
for rapidly evolving DNA in genes, research-
ers are starting to look at non-coding DNA —
stretches of DNA that don’t encode proteins.

In a paper published in Science on 3 Novem-
ber, for example, a group led by Edward Rubin
of the Lawrence Berkeley National Labora-
tory (LBNL) in Berkeley, California, reports
the result of one hunt through the non-coding
genome'. The team defined a group of 110,549
regions of non-coding DNA that are largely
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It's all relative: could non-coding DNA be an important factor that separates chimps from humans?

the same in humans and other mammals,
reasoning that these regions must be impor-
tant or they would have changed by randomly
mutating over time. The researchers then
narrowed the list to 992 regions that have
changed markedly in humans compared with

other mammals. Finally, they asked, if these
pieces of DNA are regulators, what biological
functions do they control?

They found that these stretches of non-cod-
ing DNA tend to lie near genes involved in
brain-cell function — specifically, in building
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Faculty forces president to quit Swiss role

One of Europe’s star universities nose-
dived into crisis last week when its faculty
members forced the president to resign.

Molecular biologist Ernst Hafen, who
took over the reins at the Swiss Federal
Institute of Technology (ETH) in Zurich last
December, submitted his resignation letter
on 1 November, a day before a planned
faculty vote of confidence he was certain to
lose. “It has become clear over the past few
days that I don’t have the necessary support
to continue,” Hafen said in a statement.

Hafen had been mandated to reform the
ETH by its supervisory council. But his
style and his plans both angered and failed
to convince senior professors, who banded
together to demand that he go.

Hafen is not the first ETH president
to have been forced out — there was a
quiet resignation in the late 1980s. But
the university, which trumpeted its 150th
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anniversary last year, has never experienced
such hostile internal turmoil.

The ETH came out as the top-performing
university in mainland Europe and 27th in
the world in the University of Shanghai’s
2006 world ranking of universities. It claims
21 Nobel prizewinners, starting with the
first laureate, Wilhelm Rontgen, in 1901.
Alexander Zehnder, president of the ETH
Council, had even greater ambitions: he
wanted to raise the university into the top
ten worldwide, and asked Hafen to make
organizational changes to that end.

Hafen, a highly regarded researcher
with a strong publication record, had been
considered by the ETH Council — abody
nominated for five-year periods by the Swiss
federal government — as an ideal candidate
to do this. At 50, he was still young. He had
experience in setting up a biotech company,
The Genetics Company, and he worked in a
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research area — systems biology — that
is a Swiss priority. Hafen is one of the
co-developers of Systems X, the prestigious
Swiss national systems-biology network.

Former scientific colleagues refer to
Hafen as warm and collegial. But ETH
faculty members were clearly not seduced,
claiming that his challenges to all aspects of
their work encroached on their traditional
autonomy. They said that his plans for a
rapid reform of the university, a programme
known internally as ETH 2020, were ill
conceived — and that Hafen often failed to
explain which problems they were designed
to solve, and how they would solve them.
Worse still, critics say, Hafen set up a
consultation procedure but then ignored
their own carefully formulated input.
Attacks on Hafen by some faculty members
reportedly became personal.

Key reforms included abolishing the



connections between brain cells. This sug-
gests that the non-coding DNA pieces might
orchestrate the wiring of our brains, says team
member Shyam Prabhakar, a computational
biologist also at LBNL. “This is really very
striking,” he says. “It’s the biggest signal we see
in human evolution”

Other genome analysts agree that the study
is intriguing, but add a few notes
of caution. First, the statistical sig-

“This is really

Dermitzakis doesn’t find the same association
with brain function as does Rubin’s group. But
in unpublished work Gerton Lunter, a bioin-
formatician at the University of Oxford, UK,
has found alink to the brain when he compares
human and mouse non-coding DNA.
Altogether, Lunter says, the various results
seem to be defining a set of key non-coding
regions. “It all points in the same
direction, so I think it’s believable,”

nificance of the link to the brain very striking he says.

isn't as strong as some would like. it's the The challenge, of course, is
Second, it’s not clear whether the | . to figure out how these DNA
rapidly changing DNA is actually biggest signal segments control our fate. On
changing its function, or justaccu-  we see in human 5 November, Rubin’s group pub-
mulating insignificant mutations evolution.” lished a method for identifying

— in other words, were the changes
caused by natural selection?

But the paper seems to agree with other
recent analyses of non-coding DNA. The
first, published by David Haussler’s group at
the University of California, Santa Cruz, used
stricter data limits to define 202 rapidly evolv-
ing regions of DNA®. Many of these were non-
coding, but the most dramatically evolving
piece of DNA encodes an RNA molecule that
is expressed in developing brain tissue”.

Another analysis, not yet published, from
Manolis Dermitzakis’s group at the Wellcome
Trust Sanger Institute in Cambridge, UK,
uses slightly different methods to trawl
through non-coding DNA and finds 1,500
regions of interest. Some of those overlap with
both Haussler’s and Rubin’s analyses, although

which pieces of non-coding DNA

act to enhance the expression of
nearby genes”. This is just one possible func-
tion of non-coding DNA; elsewhere, it might
act as regulatory RNA, or do things researchers
can't even guess at yet.

But that’s what makes non-coding DNA
so much fun, says Haussler. “Here we have
a way of discovering new biology,” he says.
“And looking at that biology is going to be
so exciting” [ ]
Erika Check
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Ernst Hafen failed to gain backing for his reforms.

position of rector, who is elected by the
faculty to take charge of university teaching,
which under the new plan would be run by
the president’s office, and changing the ETH’s
15 departments into a smaller number of
schools to be run by professional deans.

This structure was introduced into
Switzerland’s other federal university, EPF
Lausanne, five years ago and met “a lot of

resistance from the faculty initially”, says
Patrick Aebischer, the university’s president.
Aebischer’s reforms, which included the
addition of a new life-sciences department,
are now widely regarded internally and
externally as a success.

But at the ETH, Hafen was unable to
overcome faculty resistance. As tempers
peaked at the end of October, the ETH
board, composed of the rector, the president
and two vice-presidents, put the ETH 2020
programme on hold — against Hafen’s
wishes. The heads of all departments except
biology, where Hafen remains a faculty
member, supported a letter on 24 October
demanding his resignation. After attempts
at reconciliation and public statements
admitting his mistakes, Hafen finally
conceded defeat.

The rector, Konrad Osterwalder, will act
as president until a new one is appointed, a

process that may take at least a year. [ ]
Alison Abbott
See Editorial, page 123.
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