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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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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

Breakthrough of the Year

Cells

of how a cell decides its fate
THIS YEAR, SCIENTISTS ACHIEVED A LONG-SOUGHT FEAT OF CELLULAR

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

Reprogramming

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

alchemy. They took skin cells from patients suffering from a variety of

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

from the skin cells of-at-82-year-otd-woman-suffering from-amy-=
otrophic lateral sclerofis (Lou Gehrig’s disease), a degenerative dis-
ease that attacks the motor neurons, causing gradual paralysis. The
scientists then directefl the cells to form neurons and glia, the cells

19 December 2008,
Science

1766 into something else. In 2008, i : . that are mostaffected by the dis-
researchers achieved another \Q W ease (photos, p. 1767).
milestone in cell reprogramming. = \ / ' X Just a week later, another

1768 In an elegant study in live mice, » : group reported making patient-

1769 they prompted cells to make the specific iPS cell lines for 10 dif-
leap directly from one mature cell ferent diseases (see table),

1770 into another—flouting the usual among them muscular dystrophy,

1770 rule that development of cells is a type | diabetes, and Down syn-

1770 one-way street. These and other drome. Many of these diseases
advances in tweaking cells to are difficult or impossible to

1771 AR . 5
assume new identities add up to study in animal models; the

177 make the now flounishing field of reprogrammed cells give scien-

1772 cellular reprogramming Science’s tists a new tool for studying the

1773 Breakthrough of the Year. molecular underpinnings of dis-

This year’s breakthroughs ease. They may also prove useful
have done much to wipe out in screens for potential drugs.

1769 memories of a major scandal that ™ 1 Eventually, such techniques

1770 erupted 3 years ago, after scientists in South Korea fmpdulentlyclnimed might allow scientists to correct genetic defects in the lab dish and
to have used somatic cell nuclear transfer—the technique usedtoclone  then treat patients with their own repaired cells.

1 772 L tho Col Dali 2l \ 1 779

1780
kKt hrough™of the
g 1784

tors in

JNTENTS continued >>

www.sciencemag.org SCIENCE VOL 322

19 DECEMBER 2008

for MEG Solar Cells

1786

Year 0,

1745




