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Network, Platform, Connectivity for Innovation

|l nnovati on ecosystem, Il nt er
|l nnovation ecosystemo, NGl
system of systems(ex. ERA, ARA etc)

brain circulation, open innovation,

COE(Center of Excellence)
K NOE( Network of Excellences)

Science without borders, Beyond the boundaries
knowledge management, collective intelligence,
4" paradigm of science,
global governance of science, globally harmonizing funding

Transformative research, Converging Tech.

ex. JST/JICA Joint Program,

ETP European Technology Platform),
Energy Frontier Research Centers(US/DOE)
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projects
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amount
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project
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COVER

A metaphorical USB cable transmitting gen|
information to “reprogram” cells symbolizg
the Breakthrough of the Year for 2008.
Advances in the burgeoning field of celluld
reprogramming have brought scientists cl
to the goal of using stem cells to better
understand and someday treat disease. S¢
the special section beginning on page 17

Image: Chris Bickel
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Breakthrough of the Year
Reprogramming

Cells

By inserting genes that turn back a cell's developmental clock,
researchers are gaining insights into disease and the biology

of how a cell decides its fate

THIS YEAR, SCIENTISTS ACHIEVED A LONG-SOUGHT FEAT OF CELLULAR
alchemy. They took skin cells from patients suffering from a variety of
diseases and reprogrammed them into stem cells. The transformed
cells growand divide in the laboratory, giving researchers new toolsto
study the cellular processes that underlie the patients’ diseases. The
achievement could also be an important step ona long path totreating
diseases with a patient’s own cells.

The feat restson a genetic tick, first developed in mice and described
2 years ago, in which scientists wipe out a cell s developmental “mem-
ory,” causing it to retum to its pristine embryonic state and then regrow
into something else. In 2008,
researchers achieved another |\
milestone in cell reprogramming,
In an elegant study in live mice,
they prompted cells to make the
leap directly from one mature cell
into another—flouting the usual
rule that development of cells is a
one-way street. These and other
advances in tweaking cells to
assume new identities add up to
make the now flounishing field of
cellular reprogramming Science’s
Breakthrough of the Year.

This year's breakthroughs
have done much to wipe out
memories of a major scandal that ™
erupted 3 years ago, after scientists in South Korea fraudulently claimed
to have used somatic cell nuclear transfer—the technique usedto clone

cells. By introducing just four genes into mouse
tail cells growing in a lab dish, they could pro-
duce cells that looked and acted very much like
ES cells. They called these cells induced phuripo-
tentstem (iPS) cells. Last year, ina development
recognized as the first runner-up in Science’s
2007 Breakthrough of the Year issue, the same
team and two others in the United States
extended the reprogramming technique to
human cells. That resultopened the floodgates to
new research.

Cells, made to order

For nearly a decade, stem cell biologists have sought a way to make
long-lived cell lines from patients suffering from hard-to-study dis-
eases. (Most adult cells do not survive culture conditions in the lab,
so taking cells of interest directly from patients doesn't work. ) This

year, two groups achieved that goal. One team derived iPS cell lines
PP

from the skin cells of==* —
otrophic lateral sclero
ease that attacks the
scientists then directe

In February, a group in Japan
reported'the first material, fluorine-
doped lanthanum iron arsenic oxide
(LaFeAsO,_F ), which is super-
conducting up to a “critical tempera-

might allow scientists ture” of 26 kelvin. Within 3 months,

>> Editoria|
go to www.

Kkt hrough
19 December 2008,
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www.sciencemag.org SCIENCE VOL 322
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for MEG Solar Cells

then treat patients with four groups in China had replaced
1779 the lanthanum with elements such as
praseodymium and samarium and
driven the temperature for resistance-
free flow up to 55 kelvin. Others have

1780 : 5 2
since found compounds with differ-
C)1 78f ent crystal structures and have
788 bumped the critical temperature up

to 56 kelvin.

1786

far, evidence points in both directions.

Breakthrough of the Year

New High-Temperature
Superconductors

PHYSICISTS DISCOVERED A SECOND FAMILY OF HIGH-TEMPERATURE
superconductors, materials that carry electricity without resistance at
temperatures inexplicably far above absolute zero. The advance deep-
ened the biggest mystery in condensed-matter physics.

For a critical temperature, that’s not so hot. The record is 138 kelvin
for members of the other family of high-temperature superconductors,
the copper-and-oxygen, or “cuprate,” compounds discovered in 1986.
Still, the iron-based materials have created a stir, in part because they
might help solve the enduring mystery of how the cuprates work. The
$64,000 question is whether the two families work the same way. So

1745
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(

The differences in style mirror the differences in ideals that
the two peoples hold dear.

The Americans say:
And that puts the advantages
decidedly on the side of Yankee ingenuity.
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Share of global GDP*, %
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The Economists, Jan.21,2006




How to measure the values of nations in 21st centu

Hard power
military power, economic power

Soft and smart power

quality of life, environment, health, safety, peace,

education, culture, science & technology, university,

intellectual network, connectivity, science diplomacy
From industrial society to knowledgdased society

intangible assets, brains, R&D, brand, deS|gn network &

L CHRISTMAS DOU

connectivity -_Te

Economist sairsbiberybiues

) Happmess

Ex. The Commission on the Measurement of Economic | o
Performance and Social Progress (Sept.14,2009);
STIGLITAmartyaSEN, FITOUSSI,

*Classical GDP + Quality of Life +
Sustainable Development and Environment

_/




20 big innovations in the 20 century
National Academy of Engineering, 1999

( AA Century of I nnovation: Twenty
transformed our lives by G.Constable, B.Somerville, 2003)
Electrification Interstate Highways
Automobile Space Exploration
Airplane Internet
Safe and Abundant Water Imaging Technologies
Electronics Household Appliances
Radio and Television Health Technologies
Agricultural Mechanization Petroleum and Gas
Computers Technologies
Telephone Laser and Fiber Optics
Air Conditioning and Nuclear Technologies
Refrigeration High Performance Materials
~\

‘ s
?N(@Hﬁé)ﬁ What kinds of innovations in the 21.century

low carbon society & green new deal,
well being & QOL, smart aging society
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World Conference on Science m
(UNESCO/ICSU)

Declaration on Science and the Use of
Scientific Knowledge

- _Science for the 21st Century

A New Commitment

20th Century 21st Century
"EScience for knowledge; "EScience for knowledge;
Knowledge for progress knowledge for progress

"EScience for peace

"EScience for development

"EScience in society and
science for society

WSF 2009 in Budapest



