HAETHGHROBHRE 12 sE ey e AUV (L)

nature

R TERICHBICE
g’r 407G IICTHASHME
08 '7/Ja=>a>s‘f)1ﬁ‘ét§é'|$

2011

REEABEOERE

27— DFBIAATE
v m mMRNAD
@%‘ B85 S NTLS

*“ Tb‘f‘)‘—“ {’F‘J L.
i | Tt

 ERTXHRERE

_ ‘%nnmgﬁﬁ
R £ E ?

\‘l:‘zl'klll P
a)n#llﬂiﬁiﬁ
B

Eacwn]



NATULE LATEST IMPACT FACTOR

7b.141

/
%7
/. | |
/ The No.I weekly science journal
IIIIIIIII
Illll“ll"\
\
\ '\\
&
ANINI7POI—RE WHEFrN—2 2011%8A310%T
i 6hASTLEYM!
Nature 148 53,5008/% 1208 > 18
\ 2EMFIEU L5, BA 36 % OFF!
\hii\ .
2 :?:ﬁ?‘:nuu
REDISCOVER Y004/ NaLUrE o+ 3 F
* 2010 Journal Citation Reports® (Thomson Reuters, 2011)

AVNINT7 79 -2 BRFr o R—VBEHLAH

O 19- ﬁ
www.naturejpn.com/IF-2011 @ nacure asia-pacific



nature
A4 A

© 20114 NPG Nature Asia-Pacific
BEECEORIEEZRCE T,

www.nature.com/naturedigest

03

2011

0 — 4

—"

DOFDEERICDOVTEZS 08 4y

20114 7 B 25 BT ! ‘ ’ !

COVERIMAGE: HULTON ARCHIVE/GETTY IMAGES

03

04

12

14

19

16
24

22

06

27
28

29

34

NATURE NEWS
T7oZ2MNZOETI (&
EL DS BEHEAY
BEEIZORMNAMIC
NN

BHLREEEEZHT
AX7>3aY

AESE EIEIZIC,

M EER
MEZHOTILERX T KSR

NEWS FEATURE

Xy M EDFHIHNRICIE D HARE
I—0Ovy/NOEE /R

NEWS & VIEWS

EETRESEB/NE X R

JAPANESE AUTHOR
HMIRE D 40 AFETE.
HEEFEFETED !

— HaAx

EDITORIAL
MEEDNSRHE DEIZICAD
R ISHDMER THED D RED

HIGHLIGHTS
20114 6/2~6/305

HEET Nature
E MR SEo T2
TEETVWBL——)

S y—
s,

NTWVWBDREEEL.

02 In7a X E H

Lo (En

HERIABZORAY £E > TW3B, TEH Fa
DIWARICIE. REEFEITITERLTWV

BRENDGVHB5 UL, . -
NASA/JPL-CALTECH

05 ST

NITIVA T 77—

RREXBEOERE77—2ZNLT
REATNED, AFEORREMEE. BE
TOMEYHEILANIMELTWVWSB LS.

L2

ISTOCKPHOTO

13 EMZEotrkI0
RIIHBEINZDHN?

MRNA A\, BEMIN DERMICESTERZ
ENTWVBEVSTRXH. KEFLEME

EIFTW3, .
ISTOCKPHOTO

O1/¥ILE)—D
DR

EENFEEZOCVILE Y —DEAD |8
FAESNfE, ChEaYawPavNnNIc
5z23&. TigLENT ) K TEL,

20

ISTOCKPHOTO

©2011 NPG Nature Asia-Pacific. All rights reserved

BIRIESE T 5 NZ W,
VO FUICLVERRREIENEREE



http://www.natureasiapacific.com/japan

naturenews

NASA/JPL-CALTECH

M7 E

Do [FLy

So many lonely planets with no star to guide them
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Female australopiths seek brave new world
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Mobile Phones Officially Under Suspicion
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Phage on the rampage
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Human cell becomes living laser

Jellyfish protein amplifies light in first biological laser.

Zoé Corbyn

34

Scientists have for the first time created laser light using living
biological material: a single human cell and some jellyfish protein.

"Lasers started from physics and are viewed as engineering
devices," says Seok-Hyun Yun, an optical physicist at Harvard
Medical School and Massachusetts General Hospital in Boston,
who created the 'living laser' with his colleague Malte Gather.
"This is the first time that we have used biological materials to
build a laser and generate light from something that is living."
The finding is reported today in Nature Photonics'.

Building a laser requires two things: a lasing material that
amplifies light from an external source (a 'gain medium") and an
arrangement of mirrors (an 'optical cavity'), which concentrates
and aligns the light waves into a tight beam. Until now, the gain
medium has only been made from non-biological substances
such as doped crystals, semiconductors or gases, but in this case
the researchers used enhanced green fluorescent protein (GFP)
— the substance that makes jellyfish bioluminescent, which is
used extensively in cell biology to label cells.

The team engineered human embryonic kidney cells to produce
GFP, then placed a single cell between two mirrors to make an
optical cavity just 20 micrometres across. When they fed the
cell pulses of blue light, it emitted a directional laser beam visible
with the naked eye — and the cell wasn't harmed.

The width of the laser beam is "tiny" and "fairly weak" in its
brightness compared to traditional lasers, says Yun, but "an
order of magnitude" brighter than natural jellyfish fluorescence,
with a "beautiful green" colour.

Illuminating biology
Yun and Gather have some broad and speculative ideas about
how the technology might be used.

©2011 NPG Nature Asia-Pacific. All rights reserved
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They suggest that biologists could turn cells of interest into
lasers to study them. The light produced has a unique emission
spectrum related to both the structure of the cell and the proteins
inside it. "By analysing the pattern you can get some idea of what
is happening inside the cell," says Yun.

The researchers also suggest possible medical applications.
Doctors today shine lasers into the body to gather images or
to treat disease by attacking cells. Yun thinks that lasers could
instead be generated or amplified inside the body, where they
could penetrate the relevant tissues more deeply.

But more work is needed first — including developing the laser so
that it works inside an actual living organism. To achieve this, Yun
envisages integrating a nano-scale optical cavity into the laser
cell itself. Technologies to make such cavities are emerging, he
says, and once they are available they could be used to create a
cell that could "self lase" from inside tissue.

Experts praise the work as interesting and creative. "It is kind of
neat," says Michael Berns, a biomedical engineer at the University
of California, Irvine. "I have been working on cells and lasers for
40 years, and | don't think | would have thought of this."

But he says that the technique might more feasibly be used to
study individual cells than for medical applications. He points out
that external light is needed to stimulate the laser action, which
would be difficult in the body, potentially limiting the technique
to thin-tissue systems or cells in culture or suspension.

Reference
Gather, M. C. & Yun, S. H. Nature Photon. doi:10.1038/NPHOTON.2011.99 (2011).
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