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were recently named by President
Obama as recipients of the
National Medal of Science
Stephen . Benkovic, Esther M.
Conwell, Susan L. Lindquist, and
stanley B. Prusiner.
Read more

Congratulations to Dale T.
Mortensen, author for the Annval
Review of Economics, and co-
recipient of the 2010 Nobel Prize

Mare News




MEEXA MBI w7 $DHE, ZTDOXA MOKR—LEHEFZRLET,

WA O R = 1/2011

BIOCHEMISTRY

TN P

‘ FEATURED REVIEWS

A= 2= DRCHEOMTIEZ R U E T,

FORTHCOMING - - - #5i5¢ I LIzl TREOR S 23R

LATEST VOLUME * - - £ Volume

VOLUME SELECTOR - - - &5 —E&2#&R
MOST CITED - - - #5|HIRBOZ i g

MOST DOWNLOADED REVIEWS - - -

RELATING PROTEIN MOTION
TO CATALYSIS

This review examines the linkage
between protein conformational
motions and enzyme catalysis. The
fundamental issues related to this
linkage are probed in the context of
two enzymes that catalyze hydride
transfer. namely dihydrofolate
reductase and liver alcohal

N . dehydrogenase.
Forn— RS GESR | 0

Read more

JOUZNAL CONTENY

FORTHCOMING

LATEST VOLUME

WOLUME SELECTOR

MOST CITED REVIEWS

MOST DOWNLOADED REVIEWS
JOURNAL ERRATA

ERENT EDITORIAL COMMI

A

GET MORE FROM
ANNIIAI REVIFWS]

MOST RECENT - The most recently available reviews for this journal

I- select/unselect all reviews

PDF (1900K7\

[T From Virus Structure to Chromatin: X-ray Diffraction
B ruLLTENT

to Three-Dimensional Electron Microscopy

Aaron Klug

Vol 79 1-35
ABSTRACT THUMENAILS RELATED CONTENT
PDF {338K)
@ FuLLTEXT

[T Genomic Screening with RNAj: Results and
Challenges

Stephanie Mohr, Chriz Bakal, and Norbert Perrimon
Wol. T9: 37-64

RELATED CONTENT

ABSTRACT THUMENAILS

[T Nanomaterials Based on DNA
Nadrian C. Seeman

Vol. 79 65-87

POF (1432K)
& FuLLTEXT J
sprTaarT

TLIIDMALLT DEIATER AONTEMT

Far Ereviewslsalem Cption vl g
[

‘NEWS

Congratulations to Stephen J
Benkovic. Annual Review of
Biochemistry author, who was
awarded the National Medal of
Science for his seminal research
that has changed our understanding
of how enzymes function. singly or
in complexes. and has led to novel
pharmaceuticals and biocatalysts.
Read his featured article from the
2006 volume of the Annual Review
of Biochemistry

" Explore the New
Annual Reviews
Website

CLICK HERE FOR A

MOST RECENT I & &
Volume (2488 S i 7-ft 5%

BIOMEDICAL/LIFE SCIENCES

PHYSICAL SCIENCES

SOCIAL SCIENCES

& A tvd— 2w (] Annual Review of Biochemistry)

* &S (Latest Volume) —ENDFR
JOURNAL CONTENT %A ==—® LATEST VOLUME %7 V) v 795 &, HFEOHEK (Table of

Contents)

ZFRLET,

BIOCHEMISTRY

F = 7 BT EII OV TR

TREL £ :

JOURNAL CONTENT

JOURNAL HOME

FORTHCOMING

Voo

MOST CITED REVIEWS

EDITORIAL COMMITTEE

i

GET MORE FROM
ANNUAL REVIEWS!

Options include online-only, print plus
online and print only.

B MANAGE YOUR ALERTS

Annual Reviews can alert you when
new review articles are added to
the site.

TABLE O

I— selectJunselect all reviews

CONTENTS - Volume 79, 2010 € Prev. | Next @

or Wreviews | Sele?t option

PRZFACE

B FULLTEXT

RELATED CONTENT

T [T From Virus Structure to Chromatin: X-ray Diffractior PDF (1900K)
= ikiges iy e to Three-Dimensional Electron Microscopy B FuLLTEXT
Aaren Klug
JOURNAL ERRATA Vol 78 1-35
ABSTRACT THUMENAILS RELATED CONTENT

RECENT ADVANCES IN BIOCHEMISTRY

B8 FOF (228K)

[T Genomic Screening with RNAI- Results and
B ruLted

Challenges

Explore the New
Annual Reviews
Website

CLICK HERE FOR A
ANNUAL REVIEWS
AUDI® SERIES

Enlightening/infernviews with todays
foremostiscientific scholars:

PDF |3 PDF &30 % 2615,
FULL TEXT (% HTML ©
DEXEFRLET,

SOCIAL SCIENCES

Stephanie Mohr, Chriz Bakal, and Norbert Perrimon
ol T8 Sl

RELATED CONTENT

THUMENAILS

[T Nanomaterials Based o DMNA RELATED
MNadrian C. Seeman
Vol 79: 6587 D Lij‘o
ABSTRACT THUMENAILS RELATED CONTENT

ABSTRACT - - - #iaFor L £7,
THUMBNAILS - - - MEZFRLET,

CONTENT - - - BHEFHAZ R

Z 0NN

B PDF (2271K)
B FULLTEST

[T Eukaryotic Chromosome DMA Replication: Where
VWhen. and How?

LATEST VOLUME H &z i




HxO—Eii 40> ABSTRACT, THUMBNAILS, RELATED CONTENT %27 U v 735 & EIEIUDER,

=, B FEDOY X NAFRRTEE T, KRIIKHAY TR a—/LT&EET,

SOCIAL SCIENCES

VANCES IN BIOCHEMISTRY

PDF (338K)

Genomic Screening with RNAI® Results and
B FuLL TEXT

Challenges

Sieonanie Monr, Chris Bakal, and Norbert Perrime

RECENT

ANCES IN BIOCHEMISTRY
RELATED CONTENT]

that have emerged from RMNAI HTS and discusg
be improved, in particular the verification of RN,
bielogical relevance. Furthermare, we discuss
and integrated experimental data analysis pipe

Go to full-text HTML

ABSTRACT

R -

THUMENAILS. RELATED CONTENT

SOCIAL SCIENCES

Users Who Read This Article Also Read:

Eularyotic Chromosome DNA Replication: Where,
When, and How?

I Manomaterials Based on DNA X i
™ nahomaterials Based on DNA Nadrian C. Seeman < Abstract | Full Text | PDF (; )|
Mafrian C. Seeman Wol. 79: 8587 Supplemental Materials
L AESTRACT  THUNBNALS  RELATED CONTENT Nanomaterials Based on DNA
. ] Nastis
H I \/IL é Q 75_’2'%/ N e Annus! R Bicchemistry Vol 0} 8587
[T Eukaryotic Chromasome DNA Replication: Where B Abstract | Full Text | PDF (1432 KB)
Wi w? = g .
catiof ket o g . L From Virus Structure to Chromatin: X-ray Diffraction
Hisao Wasai, Seii Matsumolo, Zhiying You, Naoko Yoshizawa 5 Thles Plehaional Eide or Micecont
5 Masak g
Hizao Mazai, Seil Matsumoto, Zhiying You, Naok SUeis, s oo oda v
_Sugats, and Masako Oda Wol. 79: 89-130 us! Review of Biochemistry Vol. 78 (2010): 1-28
Vol 79 85130 THUMENAILS ~ RELATED CONTENT  SUPPLEMENTA Abstract | Full Text | PDF (1900 Ki
= = Biochemical Principles of 3mall RNA Pathways
ABSTRACT THUMEBNAILS RELATED CONTENT L
Netw Bhu it
[T Regulatars nftha. Cohesin Network E R o Blochernistey —
I Bonulatore of the Pobssin Natwork Fhshipme it Abstract | Full Text | PDF (792 KB)
e Wol. 79: 131-153

ES N

*/\v 7 F 73— (Back Volume) DFR~

[T Nanomaterials Based on DNA
Nadrian C. Seeman
Vol 79: 8587
AESTRACT ~ THUMBNAILS  RELATED CONTENT

[ Eukarvotic Chromosome DNA Replication:

Where

TOCIAL SCIENCES

™ Genomic Screening with RMA- Results and PDF (338K)
Challenges FULL TEXT

anlysl ;;”nc:fﬁ';i;‘;] 'ﬁ:&s?ﬁ:‘:\}gsgﬁ- Stephanie Mol < Bakal, and Norbert Perrimon
RINAI high-throughput screens (HTSs) have be Vol g HECEN ANCES IN BIOCHEMISTRY
mammalian cultured cells to study diverse hial ABSTRAY JJ -TED CONTENT
signal transduction, cancer biglogy, and host ¢ [T Genomic Screening with RNAi: Results and PDF (338K)
Results from these screens have led to the ide Challenges @ FuLLTEXT
these processes and, importantly, have also pr Stephanie Mohr, Chris Bakal, and Norbert Perrimon
camplexity of biological systems, forcing new al Figure 1. Approaches to high-t Vol 79: 37-64
understanding functicnal netwarks in cells. He ABSTRACT i

BEhERC S, Bed i@ L
TR F 2R LE
3, More by Author T
FOMDOFEIFE, More by
Keyword TBH# 7% F—
U — FEE il Ea &Ko
LET,

More by Author:
Stephanie Mohr
Chris Bakal
Morbert Perrimon

More by Keyworl
bicinfarmatics

high-thraughput
screening

PDF (1432K]
& FULLTEXT

PDF (2271K)

FSIGEERE SR

JOURNAL CONTENT % ==—® VOLUME SELECTOR ##{R9 % & | BT RTLHIENTEET,

Quick Find | Vol. Number OR Year Go

ML

- Website

CLICK HERE FOR A
. I

ANNUAL REVIEWS

—

NCWEY, Fe2rs ) vrd5L, £
DEROEZE TR LET,

—

Ry 7 F =% 10 2

LIZELEDD

-+

T VOLUME SELECTOR
Forthcoming - July 2011, Volume 80
JOURNAL HOME
B = 2010s
FORTHCOMING
E June 2010, Yolume 79  Current Volume
LATEST VOLUME
= 2000s
- B June 2009, Volume 78
MOST CITED REVIEWS @ June 2008 Volume 77
MOST DOWNLOADED REVIEWS B June 2007, Volume 76
B June 2008, Volume 75
e — & June 2005, Volume 74
CURRENT EDITORIAL COMMITTEE & June 2004, Volume 73
® June 2003, Volume 72
" GET MORE EROM B June 2002, Volume 71
ﬁ ANNUAL REVIEWS! & June 2001, Volume 70
et # June 2000, Yolume 69
1990s
Opfions include online-only, print plus 1980s
onling and print only.
1970s
1960s
) 19508
Annual Reviews can alert you when
new review articles are added to
the site. 1940s
1930s
ey




* 8% (Abstract) DOFT
FEAA MVET Y I THE

WA O R = 1/2011

. iLFHOPER (Abstract) 3R LET, 2FTR, FblFHROF R (PubMed,

ISI Web of Science®) , # v a— K (=7 ZR— k) X Email ©7 77— FRE (—P =GN0 N TEEd,

& A Kb, Volume (Z &> Tid,

BANDR—D %A A=V TERRT DG bH D £,

BIOCHEMISTRY

REVIEW CONTENT

FULL-TEXT HTML

FULL-TEXT PDF

CURRENT EDITORIAL COMMITTEE

¥ |
U EEo L. —EESRTEE T,
ABSTRACT o el USERS ALSO READ (1 Z OitF4 i
P B H AT F, CHAIN
THE GREEN FLUORESCENT PROTEIN REVIEWS b‘i\ % U}H Falg,f;rﬁz)) E E#%ﬁm:
Annual Review of Biochemistry il%ﬁ—\‘\ THIS REVIEWS CITED BY aj:

Wol. 67: 509-544 (Volume publication date July 1998)

Roger . Tsien %BZ% Uﬂ%a%%é%ﬂ—_\‘ Liﬁ—o

Howard Hughes Medical Institute; University of California. San Diego. s
CA 92093-0647

[
|

BTDF (544 KB) | Permissions BROWSE RELATED REVIEWS

Science®TFR L ET,

of Science® CHEHL = — K&
A E GikE TR TE ET,

. Citation: PubMed | Web of Science ® | Download | Email notification | B} DERCA SR
m GET MORE FROM g/ Science ®: Related Records @ | Times Cited: 1981
ANNPAL REVIEWS!
1Y ABSTRACT CHAIN OF REVIEV/S
EFEIG H % PubMed., Web of THIS REVIEW/ IS CITED BY

he most widely studied and exploited proteins in biochemistry SR
/it N cell biology Its amazing ability to generate a highly visible EWS
Download (% SC Rk & 2 ¥ 7 b - b o

o o - | tremendously valuable. High-resolution crystal structures of GFP authors or containing the same key
(EndNObe 715: &) NTJ AR ]\T r unprecedented opportunities to understand and manipulate the words. Select helmwg i
. . . tion between protein structure and spectroscopic function. GFP
& £ 7, E-mail notification 1% become well established as a marker of gene expression and SEARCH IN:
. =_ i 2in targeting in intact cells and organisms. Mutagenesis and I—LI
E-mall 77 ]\ i(li’;ﬂﬂi Lij—o Web ineering of GFP into chimeric proteins are opening new vistas in s Ko

1st three years. the green fluorescent protein (GFP) from the
\fish Aequorea victonia has vaulted from ohscurity to become one

iently emitting internal fluorophore is both intrinsically fascinating Search for articles by the same

siological indicators, biosensors. and photochemical memaories.
RJZ = BY AUTHOR:
% ’3[ to full-text

™ RogerY. Tsien

KEYWORDS:

For institutional access, we can help

you recommend the journals to your
lihearion

[T Aequorea
" mutants

K ELDFTR

e = SN

PDF., HIML %7 U v 7$%&, 2 %FrLEd, HIMLEATOEIEORTIE, BEmARIc iR sz

#. BWESTERY A B, LB

BIOCHEMISTRY

FULL-TEXT HTML

Annual Review of Biochemistry

Roger Y. Tsien

92093-0647

PDF (544 KB} | Permissions

ABSTRACT

THE GREEN FLUORESCENT PROTEIN
Vol. 67: 509-544 (Volume publication date July 1998)

Howard Hughes Medical Institute; University of California. San Diego; La Jolla. CA

Citation: PubMed | Web of Science & | Download | Email notification | B3
Web of Science ®: Related Records ® | Times Cited: 1981

a—, F—U— RN EE Y T A=a—THRRLET,

€ Prev | Next §@

In just three years. the green fluorescent protein (GFP) fram the jellyfish
Aequorea victona has vaulted from obscurity to become one of the most
widely studied and exploited proteins in biochemistry and cell biology. lts
amazing ability to generate a highly visible, efficiently emitting interal
fluoraphore is both intrinsically fascinating and tremendously valuable
High-resolution crystal structures of GFP offer unprecedented opportunities
to understand and manipulate the relation between protein structure and
spectroscopic function. GFP has become well established as a marker of
gene expression and protein targeting in intact cells and organisms.
Mutagenesis and engineering of GFP into chimeric proteins are opening
new vistas in physiological indicators. biosensors, and photochemical
memories

- — ). Enl
NATURAL AND SCIENTIFIC HISTORY OF GFP E C2 FIGURE LOCATION S nlatoe

Figure 3 Stereaview of the three-dimensional structure of GFP {30}, showing
11 B-strands forming a hollow cylinder through which is threaded a helix
bearing the chromophore. shown in ball-and-stick representation. The drawing
was prepared by the program MOLSCRIPT and is intended for viewing with

R e A 0 i W

Discovery and Major Milestones
Green Fluorescent Protein was discovered by Shimomura et al (1} as a
companion protein to aequorin. the famous chemiluminescent protein from
Aeguorea jellyfish. In a footnote to their account of aequorin purification
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molecular replacement from the 1EMA coordinates. GFP is an 11-
dad [-barrel threaded by an a-helix running up the axis of the cylinder
(Figure 3). Ty chromophore is attached to the a-helix and is buried
almost pe ] hamcainder which has been called
cant AA) Almaost all the primary sequence |5 Uoor il
barrel and axial helix. so that there are no obvious places where one could
i il SR R S e
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Dimerization

The excitation
spectrurn of wild-
type GFP changes
its shape as a

T
A ¢
=
x -
LN

- £ %
it o function of protein
concentration
Figure 3 Figure 4 implying some

form of aggregation

(8). The
spectroscopic effects of such aggregation are discussed in the section on
“Absorbance and Fluorescence Properties.” In the Yang et al structure for
wild-type GFP (31). the GFP is dimeric. The dimer interface includes
hydrophobic residues Ala206. Leu221. and Phe 223 as well as hydrophilic
contacts involving Tyr39. Glu142, Asn 144, Ser147, Asn149. Tyr151.
Arg168. Asn170, Glu172. Tyr200. Ser202. GIn204, and Ser208. However.
the same wild-type GFP could also crystallize as a monomer (32)
isomorphous to the monomeric crystals formed by the S65T mutant (30)
Even though GFP can hardly be more concentrated than in a crystal. the
formation of dimers seems to be highly dependent on crystal growth
conditions rather than an obligatory feature of GFP (33). The dissociation
constant for the homodimer has been estimated as 100 pM (344). By
contrast, Renilla GFP is an obligate dimer, which is dissociated only under
denaturating conditions {14)

AR

FIGURE LOCATIONS

)

Figure™ wabtbe thrcedinonsional o P (30), showing
11 B-strands forming a heollow cylinder through which is threaded a helix
bearing the chromophare. shown in ball-and-stick representation. The drawing
was prepared by the program MOLSCRIPT and is intended for viewing with
uncrossed eyes. Figure courtesy of SJ Remington, University of Oregon
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ABSTRACT
In just three years. the green fluorescent protein (GFP) from the jellyfish dequorea
victoria has vaulted from obscurity to become one of the most widely studied
and exploited proteins in biochemistry and cell biology. Its amazing ability to
generate a highly visible, efficiently emitting internal fluorophore is both intrin-

4 4 4

wnloaded from www.annualreviews.org

7/10. For personal use only.

a1

PDF 3G Ri




* FORTHCOMING 7%
A MU XS TE, EIHGE

WA O R = 1/2011

T L UE (i) S TR E OV T, RO Volume TOHE# A T E L TN D ECEHM

FAREEHR BRI TRy — LA ENE T, 7T X2 MBI ST, PEkE TOARR Lo TOET,
T IRERT T, H-RcHEs S s EHIR S ET,

BIOCHEMISTRY

JOURNALL

LATEST Vi

WOLUME SELECTOR

MOST CITED REVIEWS

MOST DOWNLOADED REVIEWS
JOURNAL ERRATA

EDITORIAL COMMITTEE

GET MORE FROM
ANNUAL REVIEWS!

Options include online-only, print plus
online and print only.

Annual Reviews can alert you when
new review articies are added o

the site.

_ FORTHCOMING - Volume 80, 2011
JOURNAL CONTENT

I select/ unselect all reviews

REVIEWS PLANNED FOR PUBLICATION IN VOLUME 80

Explore the New
B Annual Reviews
O Frev|Next © - Website

For [Wreviews | Select Option i

[T My Life with Nature
Juliuz Adler
ol 20
RELATED CONTENT

ABSTRACT

[T Regulation of HSF1 Function in the Heat Stress
Response: Implications in Aging and Disease BIOMEDICALLIFE SCIENCES
Julus Anckar, and Lea Sistonen
Vol 80 PHYSICAL SCIENCES
ABSTRACT RELATED CONTENT
SOCIAL SCIENCES

[ Mechanisms of Membrane Curvature Sensing
Bruno Antonny
Wol. 80

ABSTRACT RELATED CONTENT

[T Advances in the Mass Spectrometry of Membrane
Prateins: From Individual Proteins To Intact

Complexes
Neison P. Barrera, and Carol V. Robinson
Vol 80
ABSTRACT RELATED CONTENT

[T Protein Folding and Modification in the Mammalian
Endoplasmic Reticulum
Ineke Braakman, and Neil J. Bulleid

%BROWSE RELATED REVIEWS (BHEL v = —fCHEDFT)

ABSTRACT 479> BROWSE RELATED REVIEWS Tlid, ZOitHoREElss —H#RRr L E7,
=

ANNUAL REVIEWS

USERS ALSO READ
CHAIN OF REVIEW S

THIS REVIEW 15 CITED BY

Search for articles by the same
authors or containing the same ke
words. Select below.

SEARCH IN:
|Annua| Reuiewsj

BY AUTHOR:
I RogerY. Tsien

KEYWORDS:

r Aequorea
™ mutants
™ chromophere

BROWSE RELATED REVIEWS

CLICK HERE FOR A
ANNUAL REVIEWS
AUDIQISERIES

~

RACT

THE GREEN FLU! ENT PROTEIN

Annual Review of Biochemistry

Vol 67- 509-544 (Volume publication date July

Roger Y. Tsien

Howard Hughes Medical Institute: University of California. San Diegi™
CA 92093-0847

B PDF (544 KB) | Permissions
Citation: PubMed | Web of Science ® | Download | Email notification | B
Weh of Science ®: Related Records @ | Times Cited- 1981

USERS ALSO READ :

Z DR A AT B DF AT B,
CHAIN OF REVIEWS :

FLFEOL BRI H—EFR,

THIS REVIEW CITED BY :
ZOLEa—Z3ALTWARE (oot
LR,

FIND RELATED REVIEWS :

#4. F—7U— RlZ2\WT Annual Reviews L <
% PubMed OftFERE L £7,

€ Prev. |Next @

" o reLaeo reviews [EELTZ R T

o

- Website

AUDIO SERIES

glinter
cientifl

BROWSE RELATED REVIEWS

todays .

USERS ALSO READ
CHAIN OF REVIEWS
THIS REVIEWV IS CITED BY

FIND RELATED REVIEWS

Search for articles by the same
authors or containing the same key
words. Select below,

SEARCH IN:
Annual Reviews

BY AUTHOR:
™ RogerY. Tsien

KEYWORDS:

T zequorea
I mutants

O chramophore
kol




FRACOHE

BEEIE 1/2011

CHAIN OF REVIEWS Tl fLFOGIHBREZRERINIFIRTE £, UL T, TOWERE - 77—,
WHFER DL ED LD ITHERE L T2 )MHe TE £

USERS ALSO READ

CHAIN OF REVIEWS - | Z OB, B R BT A O AR TE £,

Earlier AR review(s) cited by this
review \

Fluar Energy Transfer as a

.i.nnLiaI Review of Biochemistry
47, Page 819-846, 1978
| PDF (261 KB)

cence Digital Imaging > Earlier AR review(s) cited by this review :

Arndt-Jovin
w of Bioph

Biophysical Chemistry

271-308, 1989

| POF {1882 KB)

Controlling Cell Chemistry with Caged
Compounds

S R Adams, RY Tsien

Annual Review of Physiclogy. Volume

55, Page 755-784, 1993 j
| PDF (976 KB)

THE GREEM FLUORESCENT
PROTEIM

RogerY. Tsien

Annual Review of Biochemistry.
glume 57, Page 509-544 1998

ZOFREHEEPET HITH 72 51 L7z Annual Reviews Dit

This Review : BlIfEFR L TUV5 Z D,

<
«

\V

Subsequent AR reviews that cite this
review

—_— Subsequent AR reviews that cite this review

Confronting Complexity: Strategi
Understanding the Mi ircuitry of the = . - =
e : ZOFFEE I L TE) - Annual Reviews DFLE:
Richard H. Masland , Elio Raviola
Annual Review of Meuroscience. Volume
23, Page 249-284, 2000

455 | FHECEHFIFE#R (THIS REVIEW CITED BY)
BROWSE RELATED REVIEWS A == —7>5, THIS REVIEW CITED BY %#R9% & | BiERR ST
DRLFTONT, MO EOMESCE~DOG AR Z 2R TE £,

THIS REVIEVV IS CITED BY =

LOGGED IN

@WILEY [T ONLINE LIBRARY

Distinct intracellular vesicle transport
mechanisms are selectively modified
by spastin and spastin mutations @  PUBLICATIONS | BROWISE BY SUBJECT | RESOURCES | ABOUT US
Julia C. Fuerst, Andrea Henkel
Armin Stroebel, Oliver I, Teja

el, Teja W, JOURNAL TOOLS Journal of
Groemer, Johannes Karnhuber, and = et Alerts _
Dominikus Bdnsch : Ce”UlOr Phy5I0|Ogy

Journal of Cellular Physiology Vol. 226
¥Z). 362-3b!

@ Get Sample Copy

e - Distinct intracellular vesicle transport mechanisms are selectively .
< [CrossRef] +> JOURNAL MENU modified by spastin and spastin mutations il Esue = |
o with nanaparticle Journsltiome Julia C. Fugrst™”, Andreas W, Henkel
hased platforms FIND ISSUES Armin Stroebel’, Oliver Welzel', Teja W. Journal of Cellutar Physiology Advanced » Saved Searches >
sue Groemer’, Johannes Komhuber'

Volume 226, Issue 2, pages
362-368, February 2011 ARTICLE TOOLS
A Get PDF (242K)
@ saveto My Profile
E-mail Link to this At

Katharina Welser, Rosemary Adsley,
Bermnadetts M Neng C. Chan,
and Jonathar Article first published onling: 27 JUL 2010
The Analyst Vol 136(1): 28 FIND ARTICLES DO 10.1002cp.22341

[CrossRef] ' Accepted Articles

Dominikus Binsch®

GET ACCESS

Dramaticincrease of quench efficiency Subscribe / Renew
in “spacarless” dimaleimide (Show All)
fluorogens FOR CONTRIBUTORS Haow to Cite | Author Information | Publicatien History | Funding Infermation
N W . Author Gui
Karine Caron, Virginie Lachapelle, and Submit an
Jeffrey W. Keillor OnlineOpen m Atticle  References  Supporting Information  Cited By
Organn:_& Biomolecular Chemistry Vol ABOUT THIS JOURNAL View Full Article with Supporting Information (HTML) | A Get PDF (242K)
9(1) 185 Overview
Editorial Board
e Abstract
Micrenucleus formation detected by Advertise Spastinis a microtubule severing ATPase that regulates intracellular and axonal transport of vesicles. Intracellular vesicle trafficking was
Jive-cell imaging analized in SH-8YE cells with spastin wild-type and three spastin mutations (AN, K388R

5 . SPECIAL FEATURES Y10 inw in- v = ined w ) ®. The v = vari
Y. Huang, M. Fenech, and Q. Shi S44L)ta investigate spastin-mediated effects on the velocity of vesicles, stained with LysoTracker Red®. The vesicle velocity varied
g e considerably between mutations and detailed analysis revealed up to five distinct velocity classes. Micratubule severing by overexpressed
mlnagEHESIS vol. ZDI'W-' 133138 wild-type spastin caused reduced vesicle velocity. S44L and AN mutations, which were functionally impaired, showed similar velocities as
[CrossRef] 4 :

Absorption tuning of the green
fluorescent protein chremophore

i;l::;eﬂs“i:dind studies of model CI‘OSSRef 787 U ‘yﬁﬁaé CE\ }%[J‘j/{ > ]\\17”’6‘%0);‘5@%‘?/\«\7%‘}‘/]/@%6
Mogens Brendsted Mielsen, Lars H

Andersen, and Tomas Rocha-Rinza %%i‘%ﬁ'\‘ Li’g“o ﬁ%ﬁﬁ:@iﬂlj@%@% “}J(»-—ﬂ‘/l/@/ﬂﬁg)q%@,%’\miﬂ\

Monatshefte fiir Chemie - Chemical <
Montnly ERAENH Y ET,

[CrossRef]
. _______|




BEEIE 1/2011

*V??VVZUV#V?
£ EaNLINr I ER N (References) U Z ks %%@,,njﬁ'ﬁk@fﬁ%&’i’) VI TCHFIRTEET,

THE GREEN FLUORESCENT PROTEIN
Annual Review of Biochemistry ] -
3 s ¥ 1. Shimomur; Johnson FH, Saiga . 1962. J. Cell. Comp. Physiol.
Vol 67: 509-544 (Volume publication date July 1998) 59-223-39 [FrossRef] [Medling] [Web of Science ©]
Roger Y. Tsien
Howard Hughes Medical Institute; University of California. San Diego; La Jolla, CA 2 Johnson FH} Shimomura O, Saiga Y. Gershman LC. Reynolds GT,
92093-0647 Waters JR.[1962. J. Cell. Comp. Physiol. 60:85—103 [CrossRef]
[Web of Sclence @]
B POF (544 KB) | Permissions 3. Morin JG, Hpstings JW. 1971. J. Cell. Physiel. T7:313-18
Citation: PubMed | Web of Science @ | Download | Email notification | B3 [CrossRef] [[Medline] [Web of Science @]
eb of Soi : ® | Times Ci
Weh gioence @:Relalod Heporl B [imes Gt 1301 4. Morse H Spimomura O, Johnsan FH. Winant J 1874
Biochemist 13:2656—62 [CrossRef] [Medline] [Web of Science @]
5. Prendergas{FG. Mann KG. 1978. Biochemistry 17:3448-53
In just three years. the green fluorescent protein (GFP) from the jellyfish [CrossRef] [Medline] [Web of Science @]
Apniinreg victors has vaulted from ahscurity to hecame ane of the maost
N lts 6. Shimomura 0. 1979. FEBS Left. 104:220-22 [CrossRef] [Web of
F L PEOSIIET, ZOSTERD MO Annual | Siiorion 8]
Reviews OEEFICH T I)EH INTWVWAEZLEEZRLE s 7 Ward W Body CW. Hart RC. Cormier M. 1980 Photoshem
- | vy . i Photebiol. J1:611- 15 [L.rcssReﬂ [Web of Seience @]
T TREEZ Vv ITHE, TOFHMERRTE ot 5. Ward WA Prentice HJ. Roth AF, Cody CW, Resves SC. 1982,
i.ﬂ— Photochem] Photobiol. 35:803-8 [CrossRef] [Medline] [Web of
Ing Science @]
9. Ward WYY, Bokman SH. 1982, Biochemistry 21:4535-40
— S - ~ [CrossRef] [Medline] [Web of Scrence @]
CrossRef + ¢ - 34 DEFV ¥ —F LD FIY v , _
10. Prasher DC, Eckenrode VK, Ward WW, Prendergast FG. Cormier
7 LET, MJ. 1992, Gene 111:229-33 [CrossRef] [Medline] [Web of Science
o
Medline - - - PubMed TOEREREZZ R L ET " 11. Chalfie M. Tu Y. Euskirchen G, Ward WY, Prasher DC. 1994.
. ==t Science 263:802-5 [CrossRef] [Medline] [Web of Science &)
Web of Science® + * - Web of Science®DEZEFH | fom (FroseRe el ]
n - , - : o
. 12 Inouye S, Tsuji FI. 1994. FEBS Lett. 341:277-80 [CrossRef]
%i‘%ﬂ—\‘ L/Siﬁ"o n [Medling] [Web of Science @]
B very
TTTTT TEETTSIT TIOTES TETTCE T e TMITEvTOTET O 3 TOTTTETanTE, TTas 8150 13. Ward WW. 1979. In Phetochemical and Photobiological Reviews
| been isolated from squeezates.” This description of the appearance of ed. KC Smith. 4:1-57 Mew York: Plenum 2
2FD cohitinne ic ctill acciratn Tha camo armon (3 conn nohlichod tho

AR OBRSROE S5 7 ) v 735 L £loo REFERENCE O S0N TA4 R SvET, 32450k
PRI DT A BT ) v T B L RCHOSHSGRE 5 DIT~Y Y 7 LET,

new vistas in physiological indicators. biosensors. and photochemical
memaries.

Shimomura O, Johnson FH, Saiga . 1962. J. Cell. Comp. Physiol.
59:223-39 [CrossRef] [Medline] [Web of Science @]

...Green Flucrescent Protein was discovered by Shimomura et al (1) as a
companion protein to asguerin,...

m Other reviews that cite this reference:
SNerotsisfiom [ Bioluminescence in the Sea

Steven H.D. Haddock, Mark A. Moline, James F. Case

=

NATURAL AND SCIENTIFIC HISTORY OF GFP

Discovery and Major Milestones
Green Fluorescent Protein was discovered by Shimomura
companion protein to aequorin, the famous chemiluminesc
Aeguorea jellyfish. In a footnote to their account of aequorin purification

they noted that “a protein giving solutions that look slightly greenish in Annual Review of Marine Science Vol. 2: 443 - 493
SL!nhght throygh only yellowish Lmdertungsten I\ghts_. and_exh\hltmg avery ...aeguorin, was originally discov . isolated, and
bright, greenish fluorescence in the ultraviolet of a Mineralite. has also characterized (Shimomura et al. 18

heen isolated from squeezates.” This description of the appearance of

GFP solutions is SIIH accurate The same goup (2) soon puhllshed the APPLICATIONS OF AUTOFLUORESCENT PROTEINS

emission spectrun FOR IN SITU STUDIES IN MICROBIAL ECOLOGY
. Estibaliz Larrainzar. Fergal O'Gara, John P. Morrissey

reen bicluminesc g Y

a‘ave\ength. where / ““jcrﬁkz} %IJ@ Annua]‘ REVIEWS Annual Review of Microbiology Vol 59: 257 - 277

and peaked near 4| @%E‘%: é' UEH éj’b(b \61,}”7/\\ N \_ following work by Shimemura and

of GFP. Therefora

green glow of the i} A N7y TSNET, A A MRS U b4 METHODS FOR MARKING INSECTS: Current

sespersy ndl 7 FAUL, Ty T LET James R Hager Chaties & Jackson

purified and crystallized GFP. measured s ahsorbance spectrum and Annual Review of Entomology Vol. 46: 611 - 543

fluerescence quantum yield. and showed that aequerin could efficiently sl ury ago, but it was studied for

transfer its luminescence energy to GFP when the two were coadsorbed years in virtual obscurity (49, 150, 188)....

onto a cationic support. Prendergast & Mann (5) obtained the first clear P

estimate for the monomer molecular weight. Shimomura () proteclyzed \ BDL‘Ur""”tJES'“EI'J'“‘"E

denatured GFP. analyzed the peptide that retained visible ahsorbance, and Thérése Wilson. J. Woodland Hastings

correctly proposed that the chromophore is a 4-(p-hydroxybenzylidene) Annual Review of Cell and Developmental Biology Vol. 14
imidazolidin-5-one attached to the peptide backbone through the 1- and 2- 197 - 230

positions of the ring. _the stem appeared not to have the

) Classic luciTerase/uifern s
Aequorea and Renilla GFPs were later shown to have the same (Shimomura &t al 1962)....

chromophore (7). and the pH sensitivity. aggregation tendency (3). and

renaturation (9) of Aequorea GFP were characterized. But the crucial 5
breakthroughs came with the cloning of the gene by Prasher et al {10} and )
the demonstrations by Chalfie et al (11) and Inouye & Tsuji (12) that

expression of the gene in other arganisms creates fluorescence. Therefore

the nene rnntains all the infnrmatinn neressans for the nnsttransiatinnal

tem, ner to require oxygen

Johnson FH, Shimomura O, Saiga Y. Gershman LC. Reynolds GT.
Waters JR. 1962. J. Cell. Comp. Physiol. 60:85-103 [CrossRef]
[Web of Science @) [




WA O R = 1/2011

JOURNAL TOOLS Journal of

onfent Alerts Cellular P

iology

Extraction, Purification and Properties of Aequorin, a Bi — =
EORTEN Protein from the Luminous Hydromedusan, Aequorea’ [ntne ssue I
e b ©Osamu Shimomura’ 2%, Frank H. Johnson 15 | I ]
2, Yo Saiga’? Journal of Cellular and Ghil s S S
1. Shimg Jonnson FH. Saiga Y. 1596 Jw Physiol
59:2 CrossRef] [Medline] [Web of \ce 16e @

Comparative Physiology
Aticle first published online: 4 FEB 2005
i Velume 59, Issue 3, pages ARTICLE TOOLS
DOI. 10.1002jcp. 1030590302 T e o
FIND ARTICLES 5 iy
2. Johnson FH. Shimoniura O. Saiga Y. Gershman U\ Reynolds GT

Accepted Artcles

(—

s Article

Waters JR. 1962, J. Cell. Comp. Physiol. 60:85-103\rossRef] —— WILEY Heie
[Web of Science €] Subseribe / Renewr —
N (Show All)
3. Morin JG, Hastings JW. 1971. J. Cell. Physiol. 77:313-18 Ve Hoaacs| ot ptanation| Egptcaton ety

[CrossRef] [Medline] [Web of Science @] Subm an Article

Pt Y woeroes | couay

THIS JOURNAL U Get PDF (1248K)

4. Marise H, Shimomura O, Johnson FH, Winant J. 1974
Biochemistry 13:2656-62 [CrossRef] [Medline] [Web of Science @]

CrossRef #7 U v/ 425L, FRUDE | N wommms
TV =N EEFRLET,
Medline /% PubMed TOEZEEZFRL =
£
Web of Science®% 7 U v 745 & 2 D e e U A T
Web of Science TOEFEEFRLET, : el
Web of Science 1352072V A3 EGE
THROB AT, BRI D L5/ v T P ———
I ERE GO AEREFRLET, EXTRACTION, PURIFICATION AND PROPERTIES OF AEQUORIN, A

First page of article

Futrertinn Purification and Proverties of Aeauorin,

#F | 3IFAER | (EEEEER itE | BEEE | v-SURk O

Web of Science® - with Canlerenxrocesdings

BIOLUMINESCENT PROTEIN FROM LUMINOUS HYDROMEDUSAN, AEQUOREA #3|MB: 704
i = = . 0 F (e of Sciencelp3) 704
S p e = R ! CEx D 0574 (i) (OB (Email) (_w=57ArEm ) ( EndNot® Web -67F SR e
[Medline] [Web of Science @] — — — y =
Hodings | {.Go ) —Endiol®, Reflan, ProCiecitfy Choi S, Ong DST, Kelly JW A
. o Silbene That Binds Selectively to
13, Ward WW. 1979 In Photochemical and Photobiological Reviews. F# 4! SHIMOMURA O, JOHNSON FH, S et i 62 St
= " < = e - _—— Remains Dark until ItUndergoes
ed. KC Smith. 4.1-57. New York: Plenum 4 —F )% JOURNAL OF CELLULAR AND COMPARATIVE PHYSIOLOGY  #:50 5:3 re—:223-6  F6iT: 1062 e e
- 25 Create a Bright Blue Fluorescent
704 2 3€ o
IR HLs I e Conjugate JOURNAL OF THE
Feba b2 ricle AMERICAN CHEMICAL
_ SOCIETY 132 45 16043-
S English 16051 NOV 17 2010
FEFTH: WILEY-LISS, DIV JOHN WILEY & SONS INC, 805 THIRD AVE, NEW YORK, NY 10158-0012 Tanaka K, Gilray 8, Janes Al et

. al. Extracellular ATP signaling in
EF@NFY: Physiclogy plants TRENDS IN CELL
- BIOLOGY 20 10 601-608 OCT

IDSER: 40948 2010
MeGeown JG Seeing is belisving!
Imaging Ca2+-signalling events in
living cells EXPERIMENTAL
PHYSIOLOGY 95 11 1040-
1080 NOV 12010
[ BIHRS 704 F 3~ TET: |

31075 1o fesl.

% Supplemental Materials

Cambridge Journals Online T, FLFZ K- THHHAROFEECIEHEE LV BIIERA1EH T 2550350 £
9, H&A—UH L< 1% Abstracts O ¢, Supplementary Materials & #FRrSNVEd, #BHSNHDIL, i
FEMET DR E 7 7 A VTG L. EIC PDF, Word SCE, WigT— 4% K OMIE ~ 7 A L7 El27e ) 9,

SUPPLEMENTAL MA - )
Supplemental Materials DV > 27 %27V v 7

ABSTRACT E;;?.IW[;!EE"ILC;WARD A ‘ﬂ‘é & N %ﬁ LTI] \ E) 7 7 /r /1/0)%%—7%5‘%?&72
FULL-TEXT HTML —— i‘%ﬂ—_\‘ Li‘é‘o

—209-239 (Volume pubmcation aate July Z003]

First posted online on February 26. 3004

Susanne M. Rafelski’ and Julie A Theriot?

'Department of Biochemistry, Stanfprd University. Stanford, California 94305: email: susanner@stanford edu

“Department of Biochemistry and [eparttment of Microbiclogy and Immunology, Stanford University. Stanford. California
94305; email: theriot@stanford ed

PDF (578 KB) Supplemental Materials

GET MORE FROM Citation: Download | Email nom
ANNUAL REVIEWS! Web of Science @ |

SUPPLEMENTAL MATERIA|

Movie 1. Phase contrast videomicroscopy of keratocytes cultured from the scales of Hypsophrys
Options include online-only, print plus nicaraguensis (Nicaraguan Cichlid) shows the cells extending lamellipadia as they glide rapidly
online and print only. across a glass surface. These cells are approximately 50—G0 pm wide. Movie is sped up 100-fold
over real time. Courtesy of Patricia Yam and Julie Theriot, Stanford University. Download Movie 1

FULL-TEXT PCF

Movie 2. Differential interference contrast videomicroscopy of differentiated neutrophil-like HLE0
cells shows the cells extending pseudopods migrating toward a pipet releasing chemoattractant
These cells are approximately 10—15 pm long. Movie is sped up 100-fold over real time. Courtesy
of Alexandra Van Keymeulen and Henry Bourne, University of California, San Francisco. Download

Annual Reviews can alert you when
new review arlicles are added fo Movie 2
the site. viavie

Movie 3. Phase Contrast videomicroscopy of a cortical neuron from a Syrian golden hamster
imaged over three days in culture. The growth cones at the tips of the axons explore the
environment and determine the direction the axon grows. The field is approximately 400 pm wide.
Movie courtesy of Katherine Kalil, University of Wisconsin. Download Movie 3

For institutional access, we can help
you recommend the journals to your
fibrarian. You will need a copy of QuickTime to view these movie files. You can download a free copy here

e = SN

9



gl OEE1E. QuickTime player, Windows Media Player %D E =—7 Y 7 DA A h—/LRVETT,

© Frev [Net @ |

SUPPLEMENTAL MATERIALS

CRAWLING TOWARD A UNIFIED MODEL OF CELL MOTILITY: Spatial and Temperal Regulation of
Actin Dynamics

Annual Review of Biochemistry

Waol. 73: 209-239 (Volume publication date July 2004)

First posted online on February 26. 2004

Susanne M. Rafelski' and Julie A Theriot?

'Department of Biochemistry, Stanford University. Stanford, California 94305; email: susanner@stanford edu

“Department of Biochemistry and Department of Microbiology and Immunology. Stanford University. Stanford. California
94305; email: theriot@stanford edu

B rorF (578 KB) | = Supplemental Materials

Citation: Download | Email notification | B
Web of Science ®: |

Mevie 1. Phase contrast videomicroscopy of keratocytes cultured from the scales of Hypsophrys
nicaraguensis (Micaraguan Cichlid) shows the cells extending lamellipodia as they glide rapldly

Mevie 2. Differential interference contrast videomicroscopy of differentiated neu
cells shows the cells extending pseudopods migrating toward a pipet releasing chemoattractant.
These cells are approximately 10—15 pm long. Movie is sped up 100-fold over real time. Courtesy
of Alexandra Van Keymeulen and Henry Bourne, University of California, San Francisco. Download
Maovie 2

Movie 3. Phase Contrast videomicroscopy of a cortical neuron from a Syrian golden hamster
imaged over three days in culture. The growth cones at the tips of the axons explore the
environment and determine the direction the axon grows. The field is approximately 400 pm wide.

IMovie courtesy of Katherine Kalil, University of Wisconsin. Download Movie 3

QuickTime Player % CEIEA L OIVET,

You wil need a copy of QuickTime to view these movie files. You can download a free copy here.

*EEERDOFT (PubMed. Web of Science®)
FLFHOEFEEEZ PubMed, Web of Science® & W \o 7=/ T— 2 _X— A TR C& 9, ABSTRACT (2% #£
SRIE TR0 Citation : DV 7 hbFRLET

Limits  Advanced search  Help

Pubmed gov | Seatch [Fubied -
I

U.S. Nt ey of Miegicine
Nations! Insitutes of Health

Display Seftings: (%) Abstract sendts
FULLTEXT ARTIOLE

Annu Rey Bioghem, 1998/67:508-44.

The green fluorescent protein. Related citations -

TsienRY.
Howard Hughes ledical nstiute, Universiy of Caiifornia, San Diego, La Jola 92093047, US4,

[REXE Fluorescent proteins: physical-
mical properties and appli[Tsitologiia. 2007]

[ Fluorescent proteins as biomarkers

FH & Tsien RY
T —F Wl ANNUAL REVIEW OF BIOCHEMISTRY  #: 67
WBIRTRN: 2257 BIFEMRA: 116 Bl e

~—3F:509-54¢  FiT:1998

Abstract and biosensors: thi [Curr Frotein Pept Sci. 2008]
In just three years, the green fluorescent protein (GFF) flom the jellfish Aequorea victoria has vauted from obscurityto become one of ¥ e color of mice: in the light of GFP-
P Next the mo! lely studied and exploited proteins in biochemistry and cell biology. Its amazing ability to generate a highly visible, variant reporters. [Histochem Cell Biol. 2001]
ABSTRACT © Prev.|Next @ e miting internal fluorophore is both intrinsically fascinating and aluable. High-resolution crystal structures of Cws‘a‘smmmnmeAmumeamﬂ”a —
FF offer unprecedented opportunities to understand and manipulate the relation between protein structure and spectroscopic fluorescent protein. [Sci e. 1996]
:A‘Jntl:lmn GFF haﬂs become well s(sstis\ls‘hed"as a markTr ofgene expression Qnﬂ‘nrulemntafﬂE‘tmﬂ V‘| mtﬂa:\ ‘:E\Is;nd ﬂfﬂamsmsﬂ Structural basis of speciral shifts in the yellow-
Mutagenesis and engineering of into chimeric proteins are opening new vistas in physiological indicaters, hiosensors, an emission variants of green fluo [Structure. 1998]
THE GREEN FLUORESCENT PROTEIN photochermical memories.
See reviews.
A T Rt or Db et PHID: $753465 [Publded - indexed for MEDLIE] el
nnual Review of Biochemistry
4 @ Publication Types. MeSH Terms. Subst . Grant Support
Vol. 67: 509-544 (Molume publication date July 193 @ Publication Types. MeSH Terms, Substances, Grant Suppo
Roger Y. Teian @® Linkout - more resources AT T
Howard Hughes Medical Institute; tsity of California. San Diego: La Jolla, Ways and means of coping wth uncertanies of
Si 20
CA 920930647 the relationship oft [Cell Commun Signal
Behavior of a metabolic cycling population at the
single cell level as visualized | [PLoS One. 2010]
E R Autonomous bioluminescent expression of the
) bacterial luciferase gene cass[PLoS One. 2010]
CitRjon: PubM Web of Science g | Download | Email notification | EJ i —
Web o ce ®: Re & | Times Cited: 1981
BSTR Ch =S
In just three years, the green fluorescent protein (GF e HAUAY | iy enciotevies | iy Ressarcherd | Wy BIRFS—F | uy Pe—uab | mBEEE | OETOR | cd
jellyfish Aequores victoria has vaulted from ohscurity to becl one - A A
of the most widely studied and exploited proteins in biochemistry’ 00 O ag
and cell biology Its amazing ability to generate a highly visible, - .
iy g y to g ighly BT FoBRAEER Web of Science B
efficiently emitting internal fluorophaere is both intrinsically fascinating I
oot 3L FibE® R 2,
and tremendously valuable. High-resolution crystal structures of GFP a - B T el )
offer unprecedented opportunities to understand and manipulate the i of Science® _ with Conference Proceedings
relation between protein structure and spectroscopic function. GFP
has become well established as a marker of gene expression and s <[ La-kF1i1|» Weeb of Science&WSMLI—H
protein targeting in intact cells and organisms. Mutagenesis and 5
engineering of GFP into chimeric proteins are opening new vistas in The green fluorescent protein
75 |k 2267
physiclogical indicators, biosensors. and photochemical memaories. = Gsrx| (NaE) EadNGOWeD E8E ) praiy .
i S e ZEFI (eb of Scencel) 2287
Go to full-text [Fongs =] (Go. RefMan, PuoCic E&% ) 20 b =222 EB AT ET,
[ Li% Chung LW, Mizuno H, et

al. Primary Events of
Photodynamics in Reversible
Photoswitching Fluorescent

Protein Dronpa JOURNAL OF

v ‘ N T 3 —c~ N7 Z H_\ PHYSICAL CHEMISTRY
>o< eb Of Sc]-ence® y ﬂ\i\ %7«\30) &) iﬁl/lil\&j: 8k In justihree vears, the green fluorescent protein (GFP) from the jellyfish Aequorea ictoria has vaulted from obscurity to LETTERS 1 23 3328.3333 DEC
become ane of the most widely studied and explaited proteins in biochemistry and cell biology. fts amazing abiltyto generate a 22010

IS/ v oY
DI A T ERS

NONERZE TR, T
SR ROBE TR LUET,

highly visible, efficiently emitiing internal fluorophore is both intrinsically fascinating and tremendously valuable. High-resolution
crystal structures of GFP offer unprecedented appartunities to understand and manipulate the refation between pratein structure and
spectrascopic function. GFP has became wall established as a marker of gene expression and protein targsting in intact cslls and

arganisms. Wutagenesis and engineering of GFF into chimeric proteins are opening new vistas in physiological indicatars,

biosensors, and photochemical memories.

Fa b1 Review

S English

EHITED+— T—F: Aequorea; mutants; chromophore: bioluminescence; GFP

KeyWords Plus: RESONANCE ENERGY-TRANSFER; MAMIMALIAN-CELLS; GENE-EXPRESSION; TRANSGENIC MICE; CRYSTAL-

STRUCTURE; TARGETED GFP; LIVING CELLS; IN-VITRO; CHROMOPHORE; MICROSCOPY

BUBAYZERIE: Tsien RY (BUBIJEE). Univ Calif San Diego, Howard Hughes led Inst, La Jolla, GA 92093 USA

HERE:

Glatz J, Deliolanis NC, Ding L, et
al. Multiparametric optimization of
multispectral optoacoustic
tomography for deep tissue
imaging PHOTONS PLUS
ULTRASOUND: IMAGING AND
SENSING 2010 7564 - 2010
Welser K, Adsley R Moore B, et
al. Protease sensing with
nanoparticle based
platforms ANALYST 136 1 29-
41 2011
[ 31 2267 & < T |
5UR75—tokR )

10




K EFEEROEREEY 7 h~DA U R—b « Xy m—R
ABSTRACT #7~® Citation @ Download X°H ¥k (Table of Contents) <>Most Cited 73 & DitH—
O EFEEWR A SGIVEREY 7 b (EndNote, RefWorks 72 &)

WA AR—hRL7ZD,

WA O R = 1/2011

=N HITR
Fru—RFHIENTEE

‘3‘0

ABSTRACT © Prev.|Next @

THE GREEN FLUORESCENT PROTEIN

Annual Review of Biochemistry

Vol. 67: 509-544 (Volume publication date July 1998)
Roger Y. Tsien

Howard Hughes Medical Institute: University of California. San Diego: La Jolla
CA 92093-0647

PDF (544 KB) | Permissions
Citation: PubMed | Web of Scie
Web of Science ®: Related Recaori

CITATION MANACGER © Frev.|Next ©@

THE GREEN FLUORESCENT PROTEIN

Roger Y Tsien

Annual Review of Biochemistry, Vol. 67: 509 -544 (Molume publication date June
1998)

DOWNLOAD TO CITATION MANAGER

Include " Citation anly
Citation and references
& Citation and abstract

ABSTRACT CHAIN OF Citation manager or file format ; RIS
* EndNote
S A0S TH ' Bj
¥ ibTex
In just three years. the green fluorescent protein (GFP) a: = 7 ‘a‘é & iﬁk B @ / 7 e PraCite
jellyfish Aeguorea victoria has vaulted from ebscurity ] >
of the most widely studied and exploited proteins in bi 7,)3 a iﬁﬁ"]c:ﬁ@] Lij_o e Medlars
and cell biology. Its amazing ability to generate a high O Reference ['ﬂaﬂaggr
efficiently emitting intemal flusrophore is both int T e fa) Refi
efVorks
and tremendously valuable High-resolution crystal structures of GFP th i N ~ N
offer unprecedented opportunities to understand and manipulate the .i‘%musrsgirl ' RefWorks {China) 7 U b4 7 TZ) & & 17 N
relation between protein structure and spectroscopic function. GFP L
has become well established as @ marker of gene expression and SEARCH IN] Enable quick import e 7— ]\“igﬁﬁﬁé\ Lij"
protein targeting in intact cells and organisms. Mutagenesis and ,W °
engineering of GFP into chimeric proteins are opening new vistas in nnualRe
physiological indicators, biosensors, and photochemical memories
Go to full-text Sl
- Download chapter metadata
Roger
Pt TR
(5] 1
BIOCHEMISLEY, DOWNLOAD CITATION MANAGER D% xEirfi
P pT— MOST CITED REVIEWS Ctaciy T, FfFEBRLET, Indude DAL 3T, #

I™ select/ unselect all reviews
JOURNAL HOME

HE UBIQUITIN SYSTEM (3029 times)
/wram Hershko and Aaron Ciechanover
Vol 67 (199

FORTHCOMING

LATEST VOLUME
RELATED CONTENT

ABSTRACT

WOLUME SELECTOR

v TGF-§ SIGNAL TRANSDUCTION {2280 times)
J. Massagué
Vol. 67 (

A R— R LT2WEEEFIC
F x> 7 & HT T Select
Option A == —M» 56
Download Citation %
FEIRLET,

AESTRACT RELATED CONTENT

[ HOW CELLS RESPOND TO INTERFERONS (2081
times)
George R. Stark, lan M. Kerr, Bryan R. G. Wiliams, Robert H.
Silverman, and Rober Schreiber
Vol. 67 (1988} 227 - 264

THUMENAILS

RELATED CONTENT

T THE GREEN FLUORESCENT PROTEIN (1981

Options include onfine-only, print plus
online and print only.

ABSTRACT RELATED CONTENT

THUMENAILS

For Wreyfws [ Select Option
Select Option

Show Abstracts
Show Thumbnails
Show Related
Show Supplemental
Email a Friend
Download Citation

Close All Tabs
7

DIL.‘GD%‘ = I%IL‘ e n\yfﬁk = I%IL‘+%\$%€‘? *RVC ﬁc& jzﬁq

CITATION MANAGER & Prev.|Next @

THE UBIQUITIN SYSTEM

Avram Hershko, Aaron Ciechanover

Annual Review of Biochemistry, Vol. 67: 425 479 (Volume publication date June
1998)

TGF-p SIGNAL TRANSDUCTION
J. Massagué
a Annual Review of Biochemistry, Vol. 67: 753 -791 (Volume publication date June

a ABSTRACT

FULL-TEXT HTML

FULL-TEXT FDF

CURRENT EDITORIAL COMMITTEE 1998)

—. HOW CELLS RESPOND TO INTERFERONS
GET MORE FROM George R Stark, lan M. Kerr, Bryan R. G. Williams, Robert H.
4| ANNUAL REVIEWS!

Silverman, Robert D. Schreiber
Annual Review of Biochemistry. Vol 67- 227 -264 (Volume publication date June

—RFORIEA]

1998)

DOWNLOAD TO CITATION MANAGER

Include " Citation only
Citation and references
¥ Citation and abstract

Options include anline-only, print plus
online and print only.

4 EndNote X4 - My EndNote Library enl Z
File Edfl  Baf Gk Tk Wi Hel itation manager or file format ;FEELSE‘ND‘E
P [=1 ] " BibTex
[ s 1 F 71 " ProCite
& & & |Fonow A DOO0E | | £ @ ‘ € Wedirs
My Library = |[8]Author = [Year |Title | Journal [RefType  [Ul - EZKTJ:E: Manager
[¥| All References (73) Hershko 1998 THE UBIQUITIN SYSTEM Annual Review of Biochemistry Journal Arti...  ht € RefWarks (China)
@ 'ted Ref a3 Massague 1998 TGF-B SIGNAL TRANSDUCTION Annual Review of Biochemistry Journal Arti...  ht i i I
(imported References () | IS 1998 HOW CELLS RESPOND TOINTER... Annual Review of Biochemistry Journal Ari... ht Ao ympo
@ Unfiled (43)
e @
= My Groups
B@ACS Journals (10) — S50 N °
@Cambride Journals  (9) EndNote X4 7 A7 7 ) a‘—/r N ~
@PubMed (11

Online Search
© PubMed (NLM) (0)
© Web of Science (. (0)

D

w

Find Full Text

- | I
more...

i Preview | Search | uick Edit |

= EndNote Web No References Selected
@O013FAF (37)
transfer..

ine 3 of 3 references in Group, (All References: 73)

4 Hide Tob Pane

11



% Web of Science® CORRE L =— R L #58 | FiStRDF T
ABSTRACT Z&RiHi A5 Web of Science® TORS#H L o1— R L5 |Gk EFornd 5 Z L3 c&x 9, o

IRVEBI TH R R TE £

WA O R = 1/2011

Web of Science®DBEH#H L =1— R1E, Z DD

bl

F B AEEIR

ZISTRO T CHAT 5 SRS WIRIC IR L

Ba® | BREE | T-SURE @)

T Oy sy o—F [

T

T Ty TR |

o2 {6867 & - BIOSIS Citation Index®
- Chinese Science Cilation Dalabase®
- Web of Science®

#% | AMTARE | Lrmen
F97, 15 L QO D2HCGIRDIZTUEE O3THR Web of Science® - with Conference Proceed
Vi&iﬁ‘l‘éﬁ)%b APt 7:.1‘3‘0 %Q,%’U@tﬁb \%{5\;1\ BAFEL I—F (L The oreen fluorescent protein

AL 20 fFETEFIRLETS

& Tsien, RY

iy =715 ANNUAL REVIEW OF BIOCHEMISTRY #: 67 ~—37: 509-544 3¢{T: 1998
5 | FETTAR: 116 BHRLES IFRE 118

L‘ﬂ‘\ DA bEN =L Pl I~ B B B TSROl - FITEEE I3 N ThE T,

HEER 23,642

i —[q 12,385 (Go) imml

storg s |EE =

Howard Hughes Medical Institute: University
CA 92093-0647

California. San Diego: La Jolla,

PDF (544 KB) | Permissions
)

Citation: PubMed, e — ) | [l miagtification | B3
Web of Scienc{@: Related Records | Times Cited: 1981
7\

ABSTRACT

CHAI

In just three years. the green fluorescent protein (GFP) from the
jellyfish Aequorea vicforia has vaulted from cbscurity to become one

a‘; BREROEYAY
T BERefAoEm
ABSTRACT 3
&
THE GREEN FLUORESCENT PROTEIN =
Annual Review of Biochemistry
Waol. 67: 509-544 (Volume publication date July 199§
Roger Y. Tsien ra

) (E-mail) (__3-5UAHGEN ) EndNGl@Web [CE#F ) [ EndNot®, RefMan, ProCik
> ) BB WEL 1.5 ) € = RO
DA Il
wal
H A
X X
3
. AL Green fluorescent protein (GFP): Applications, structure. and related photophysical behaviar 250 34
- Zimmer M
4 —F )4 CHEMICAL REVIEWS #5102 5:3 ~—3/1759.781 Z{T' MAR 2002
B Y 322
Osrx|(—Ex )
114 31

. L Early History. Discovery, and Expression of Aequorea Green Fluorescent Protein, With a Note on

an Unfinished Experiment
FEL: Tsuji FI

34 — =)L MICROSCOPY RESEARCH AND TECHNIQUE #:73 £:8 ~—3) 785706 %F: AUG 2010
HEIF 0

Os-FX| (—Ex

N OF REVIEWS

T BX-AEER

of the most widely studied and exploited proteins in biochemistry
and cell biology. Its amazing ability to generate a highly visible.

| B

{LFmEte s

Web of Science

it | BEEE | TSR0

ISI Web of Knowledge™

& - BIOSIS Citation Index®
- Chinese Science Citation Database®
- Web of Science®

efficiently emitting internal flusrophore is both intrinsically fascinating

Web D

and tremendously valuable. High-resolution crystal structures of GFP

® - with C:

| J—h:WBIIE Web of Scierice DTS

offer unprecedented opportunities to understand and manipulate the H glﬁﬁéagx

relation between protein structure and spectroscopic function. GFP i 5

has become well established as a marker of gene expression and i A(hL The green fluorescent protein

protein targeting in intact cells and organisms. Mutagenesis and FE: Tsien, RY

engineering of GFP into chimeric proteins are opening new vistas in e )L AHNUAL REVIEWY OF BIOCHEMISTRY 2 67 ~— 3/ 509-544 55(7- 1908
physiological indicators, biosensors. and photochemical memories iy d

Go to full-text LRSI LI FORB TR IR TLE

BN

| maE

2,267

(Go imm

U | URsHIE -

28k (ABSTRACT) F R

BOABEFER

W5 SRS (Times Cited) (%, 21
KUY —IZBbLET, BRNOH LA
X7 NVDIERE . FHRIDOTR NG,
5ot 20 th DA = FR L ET,

MICROBI
FOMOA T

v Fkaxsba(T
[T arTICLE

_EndNolD et BT ) (

(=] RO

[lag;
Oz

& AFFLIED
[15F) s

(1.683;

. &k): Primary Events of Ph

d in Reversible P

Fluorescent Protein Dronpa
4 LiX Chung LW, Wizuno H, et al

=714 JOURNAL OF PHYSICAL CHEMISTRY LETTERS #:1 5:23 ~—37:3328-3333 {7 DEC22010
S |FAEE 0
OsFX (%
Bk I F of
F#:5 Glatz J, Deliolanis NC. Ding L. etal
S 1RIR: Conference on Photons PIus Ultrasound - Imaging and Sensing 2010, JAN 24-26, 2010 San Francisos, CA
T+ =)L PHOTONS PLUS ULTRASOUND: IMAGING AND SENSIHG 2010 3/ — X411 Proceedings of SPIE-The
International Society for Optical Engineering #: 7564 ~<—2% . T 2010

TR AL 0

OshX| (gxEEX

for deep tissue imaging

2A1)1: Protease sensing with nanoparticle based platforms
F#:5 Welser K, Adsley R, Moore BM, st al

p—F)L4 ANALYST #1136 51 ~—3142041 FiT 2011
Sz | 0

%E-mail Page to a Friend

BERRNTWD =D ) U 7 K5iRA A—/L Tk Z LN TE ET, MO E-mail Page to a Friend 27 U v
IFHE, BT 4 RO TA—LT RLADANEEIZZR Y £,

&Y A NONPROFIT SCIENTIFIC PUBLISHER

BIOCHEMISTRY

REVIEW INTENT

FULL-TEXT HTML

ABSTRACT

Relating Protein Motion to Catalysis

Annual Review of Biochemistry
Vol 75 518-541 (Volume publication date July 2008)

Sharon Hammes-Schiffer and Stephen J. Benkovic

Department of Chemistry, Pennsyhvania State University, University P
Pennsylvania 16802; email: shs@chem psu edu. sjb1@psu edu

FULL-TEXT FDF

CURRENT EDITORIAL COMMITTEE

i

PDF (1124 KB) | Permissions
Citation: PublVled | Web of Science ® | Download | Email notification
GET MORE FROM Web of Scienice ®: Related Records @ | Times Cited: 99

TRACT

This review examines the linkage between protein conformation{
motions and enzyme catalysis The fundamental issues related|
this linkage are probec in the context of two enzymes that catg
hydride transfer. namely dihydrofolate reductase and liver alcoh
dehydrogenase. The extensive experimental and theoretical stu|

the role of protein changes in these
enzyme reactions are summarized Evidence is presented for
T ] network of coupled motions throughout the protein fold that facil
the chemical reaction. This nstwork is comprised of fast thermd]
motions that are in equiibrium as the reaction alon.

Options include online-only, print plus
online and print orly.

Buiew of Biochemistry

¢ or colleague with a link t the following page:

Your name: I

Your email address: [

Email to:

Separate multiple emails with commas

Subject Line:

Jlink of interest fram Annual Reviews Web site

Personal Message
(optional):

T Send me a copy of this email

Type the two words you see in the picture belov:*

Annual Reviews can alert you when

new review arlicies are added to reaction coordinate and that lead to slower

3 might be imterested
link I found on Annual

in the
Reviews,

2l

B4 D41 E E-mail, #E5E0
Email # A/ LET, 2 A ME
AAGECHENE T,

the site. conformational changes conducive to the chemical reaction

Go to full-text

T

The e-mail addresses that you sUpply to use this service will not be Used for any other purpse Withaut yaur consent. To view the Annual Reviews privacy palicy,

12




WA O R = 1/2011

LETRETD
FR521%, Quick Search, Advanced Search 33 J: O} Citation Search @ 3 FEEE S HE SV TWET,
% Quick Search

Quick Search 1%, B LIZHFIZ EDOR—IUITHFRIN, FA ML, THRA N, FEAREDNOMERLET, M
FERLEFOOMIZ Annual Reviews A RO 7 L InE R TE 9,

E} ANNUAL REVIEWS —
A NONPROFIT SCIENTIFIC PUBLISHER

© journals ® General Info advanced search

Quick Search [#[[&i

Journals ZHRT 2 LAl FH A MBI RIZLET,
General Info Z#38{R93° % &, Annual Reviews ® Web
HA bDOILT Y NBREELET,

Advanced Search I13= Z %7
Vo2 LET,

KARFRDEEA
« RF/INCFORBNT L EEA,
CEEA) (7 L—X) TREBETAHEAIL. WiRE X TN AT = almih T ET, << bRV EHEE
fH1D AND R ZATVE T i : stem cell”
7 —/V#HF (AND, OR, NOT) AFIHTZET, ANDII+Hils, &itH. NOTIE— (A FR) 55T
RHATEET,
f51] : arabidopsis NOT genome  (arabidopsis ZA#58 L CIERAG R genome Z[#R4455)
s UANRI—FR (k. ?2) DRPTEET, 7LV—ABROX TN A —T— 3  ERITTEEEA,
5] : fish* — fish, fishing, fisher, fishery, fishes 7 & & %R
< B0, e, 4L B SIEA by U — RE L TRESNEEA,
HFEOEEIY., 45 7e SIIATREE —HEITHRR CEET,
media < medium, life < lives, mouse < mice &\ \>72HETE « HEIE N RBETEET,
{3l : child — child, children, childhood 72 & &R L £ 7,

palt

Advanced Search
Advanced Search ClIMRIEH 245E L TR CTE £,

Home / Advanced Search

275910 8% %5 &, GENERALINFO, CITATION OfsRE—
RIZHID A BIETS

SEARCH TIPS

SEARCH

SEARCH CRITERIA

JOURNAL CONTENT

CEMERAL INFO CITATION

2l &1 Eields = ||| Abstract - - - ¥EAERBERNISRIZLET

I
— ~ | Article Title + « « FEH 45 1 MLAMIBSRIC LET,

AND ¥ s el Abatract o o o2 5760 .
ll% ,— ::tlaélr:itms ilme :rtlclﬁ _itlﬁ Author %%Zl ff*ﬁ?ﬁf]‘%k L/ij_o
g:gu;r‘umnr t\:ﬂt Author ! Clt'Ed Author R 6 Im%ﬁ%*ﬁ%ﬂ%&: Li'@"o

@ inalljournals O in selectad journalfFul text

Cited Author Full Text *+ -« - 23X EMRBERNRILET,

PUBLICATION DATES TTE Full text : Key WOI'd e %%"J’F“_‘U‘— l\%*ﬁ;ﬁ)@% L/iﬁ‘o
Between |Year ¥| and |Year ¥ d Kc}'"\.'.l'l:lrd* q

in th i the TUll 1ext, or By @ specic author. ciing author, or author
ass\gﬂed keyword or keyword phrase

S — Your search query will be displayed at the top of the search results page. Any search terms with
SAVED SEARCHES matching parameters will be combined in a single line to clear space for additional search paramaters
To refine your search, simply add additional search parameters and click Search again
SAVETHRSEAREH e Clicking Clear will clear all search terms from the grid. To refresh the page and run an entirely new

search, click New Search
Become a Member and Search Faster!

As a registered member of this site, you have the ability ADVANCED SEARCH TIPS

1o save the searches you perform, allowing for quick BOOLEAN SEARCH

access to the same search results later. Within all the search fields, the Boolean Operators AND (also + or &), OR. and NOT (also -) allow you to
perform searches that specify logical relationships between terms. By default, an AND relationship

If you are already a member, click here to log in. between each of the terms you enter is established except for the Author field {see Author Searching

To create a free account, click here to register. below)

AUTHOR SEARCHING

13



FRACOT

BERRGARFEDF A MUIRET D Z LN TEET,

SEARCH

SEARCH CRITERIA

JOURNAL CONTENT CENERAL INFO CITATION
SEARCH FOR N

| [aniens =]

[ano =] | [Abstrace =]

Article Title j

[ano =] |

8 in all journal

in selected journals

Earth and Planetary Sciences
I Pharmacology and
Toxicology

™ Physical Chemisery

Ecolegy, Evelution, and
Systematics

000 Ooooa

Economics

Entemelogy ™ Physiclogy

Environment and Resources I Phytopathology
e

SEARCH TIPS

SEARCHING

You can perform a full-text search across all Annual Reviews content by using either the Search tool at
the top of each page or the Advanced Search tool an this page. If you are a registered user of the site
you can save your search criteria in order to re-run the search later. Search results are automatically
displayed by relevance. but you can also choose to display them by date, most cited. and most
downloaded.

Note: Sorting your found articles by criteria other than relevance may bring articles to the top of the list

that would be low on a list sorted by relevance. However. making your initial search terms more precise
will ensure that fewer articles of low relevance populate your results and will lower the probability that an
alternative sort will promote such results to the top of the newly sorted list

ADVANCED SEARCH

SELECTED JOURNALS Select all | Clear all
. Jhe Advanced Search feature enables very specific searching. Use the text boxes in the search grid to
[T Analytical Chemistry T Genetics i
nter search terms, and then use the remaining parameters to refine the scope of your search. With the
I Anthrapology O E"“”“'“ and Human rop down boxes, you can narrow or expand the scope of your search by choosing to search in all fields
7 Astronamy and Astrophysics Genetics i the article abstract, in the article title, or in the full text, or by a specific author, citing author, or author
¥ Bicchemistry I~ immunology -pssigned keyword or keyword phrase
[ Eiomedical Engineering I Lew and soci! science oursd . . ~
S — I waris scerce == in selected journals #3925 &, ¥ 1 L
(i P I Materials Research To refir
T 3 BEAE2Y — -
giology [ Medicine T 0) ﬁi))i‘%/ N é hij‘o ﬁ‘%o) &/]) ]\ /I/L_BE
[¥ Chemical and Biomolecular [ Microkiclogy arch ")
Enginzering I Meuroscience & = \]ﬁ/—\ ?‘ » "a
Clinical Psychalagy - . A4pval L/f‘—l/ = 6i\ =¥ 7 %/)U'i o
Muclzar and Particle Science
00L
Computer Science I Nutrition
c Within
Candensed Matter Physics I™ Fathel Mech: £
[::E:S:;v FenEnieme e erform searches that specify logical relationships between terms. By default, an AND relationship

etween each of the terms you enter is established except for the Author field (see Author Searching
=low)

UTHOR SEARCHING

BEREFATTD L

. BERRERE RN LET

BEEIE 1/2011

SEARCH

SEARCH CRITERIA

Sea
JOURNAL CONTENT GENERAL INFO CITATION
Sho
SEARCH FOR IN
[cancer stem cen- [anFiens =]
[ano =] | [abstrace =]

[ |

& inalljournals in selected journals

[Articte Tive =]

PUBLICATION DATES

Between |Year »| and |Year ¥

MOST FREQUENT KEYWORDS

JOURNAL CONTENT SEARCH RESULTS

I select/ unselect all reviews

[T The Biology of Cancer Stem Cells PDF ( )
Nesthan A. Lobo, *¥ohei Shimeno, Dalong Qisn, and Michael F. Clarke B FULLTEXT
Annual Review of Cell and Developmental Biology Vol. 23 (2007): 675-688

AESTRACT THUMBNAILS RELATED CONTENT

[ The Biology of Cancer Stem Cells B POF (4

Nesthan 4. Lobo, *ohei Shimong, Dalong Qian, and Michael F. Clarke FULL TEXT

R OUR R [T Cancer Stem Cells: At the Headwaters of Tumor Development B8 POF (268K)
Ryan J. Ward, and Peter B, Dirks B FULL TEXT
MOST FREQUENT AUTHOR NAMES Annual Review of Pathology: Mechanisms of Disease Vol. 2 (2007): 175-189
AESTRACT THUMENAILS RELATED CONTENT

Sort By: | Relevance ¥

rch Query: AllField: cancer stem cell*

Results perpage.lﬂ
For [Zreviews | Select Option =

wing 1-20 of 1678

3|4|5/6|7|8|9)10 |Ned

WX TEET,

) Relevance : BEEMED = IR

Most Recent : #i35)IA

Most Cited : 5| FHEOZ\ A

Most Downloaded : %' > 17—
RIEBRDZIE

Stem Cells Vol 1 (2008). 675-839

AEST]

THUMBNAILS

MOST FREQUENT JOURNALS

SAVE THIS SEARCH VIEW SAVED SEARCHES 1l

Become a Member and Sefarch Faster!

As a registered member of th§ site, you have the ability

WRFRAH IO THE
R

MOST FREQUENT AUTHOR
NAMES (% < $ii¥ 5%7%) .MOST
FREQUENT KEYWORDS (%< ##
9 2%#H*—U— ), MOST
FREQUENT JOURNALS (&4
A R~V

VIAZNPTEE

Home [ Journals / Cell and Developmental Biology / Volume 23, 2
& addtoFavorites ]

CELL AND DEVELOPMENTAL BIOLOGY

e | snET

ZA "VEI Uy 73 %L ABSTRACT FRiElH
12720 %9, MEGEIIEST ST T4 b

The Biology of Cancer Stem Cells

FULL-TEXT HTML Annual Review of Cell and Developmental Biology
Vol. 23: 675-699 (Volume publication date November 2007)
First published online as a Review in Advance on July 23, 2007

Neethan A Lobo. _Yohei Shimono, Daleng Qian. and Michael F. Clarke

FULL-TEXT FOF

Cellular and Molecular Biology Program. University of Michigan, Ann Arbor
Michigan 48109: email: nlobe@umich.edu

nstitute for Stem Cell Biology and Regenerative Medicine. Stanford University.
Palo Alto, California 94304; email: yshimono@stanford edu, dgian@stanford edu
mifclarke@stanford edu

CURRENT EDITORIAL COMMITTEE

GET MORE FROM
ANNUAL REVIEWS!
B PoF (455 KB) | Permissiens

Citation: PubMed | Web of Scienice ® | Download | Email notification | E
Web of Science ®: Related Records & | Times Cited: 86

Options include onfine-only, print plus
online and print only.

Cancers originally develop from normal cells that gain the ability to
proliferate aberrantly and eventually tun malignant These
cancerous cells then grow clonally into tumors and eventually have
the potential to metastasize. A central question in cancer biology
is. which cells can be transformed to form tumors? Recent studies
elucidated the presence of cancer stem cells that have the
exclusive ability to regenerate tumors. These cancer stem cells
share many characteristics with normal stem cells. including self-
renewal and differentiation. With the growing evidence that cancer
stem cells exist in a wide array of tumors. it is becoming

inennmineb imnasamt ta e cetane the malasilae msehaieee bhat

Annual Reviews can alert you when
new review articles are added to
the site_

D ReLATED Revicws

ANNUAL REVIEWS
AUDIGISERIES

Enlightening iNterviews with todays! '
foremo nbfCISCholars:

ey =

BROWSE RELATED REVIEWS

USERS ALSO READ
CHAIN OF REVIEWS
THIS REVIEW IS CITED BY

Search for articles by the same
authars or containing the same key
words. Select below.

SEARCH IN:

Annual R

BY AUTHORS:

™ Neethan & Lobo
" vohei Shimono

14




REFINE YOUR
VIABET, TNENOHEFIZONT,

SEARCH 7»bIRAERAKL D IALe Z LN TEET, FH, F—U—FK,

WA O R = 1/2011

MEREZ A BV BIL
SO EAL 10 F2 R LE T,

REFINE YOUR SEARCH

MOS AUTHOR NAMES '
larke, Michael F. (4)

Fu .

Good, RA (4]

Leake, C D (4)

PDF (269K

[T Cancer Stem Cells: At the Headwaters of Tumor Development
FULL TEXT

Ryan J. Wi and Peter B. Dirks
Annual of Pathology: Mechanisms of Disease Wol. 2 (2007): 175-189

AESTRACT THUMENAILS RELATED CONTENT

PDF (269K)

[T Cancer Stem Cells: At the Headwaters of Tumor Development
FULL TEXT

Ryan J. Ward, and Peter B. Dirks

MacDonald, H R (4)
Weissman, Irving L. (4)
Anderson, Kenneth C. (3)
Benacerraf, Baruj (3)
Clayton, D A (3)

Gerson, Stanton L. (3)

MOST FREQUENT KEYWORDS

MOST FREQUENT JOURNALS

SAVED SEARCHES

SAVE THIS SEARCH VIEW SAVED SEARCHES

Saving this search allows you to execute the same
search later without having to re-enter the criteria
each time. Simply give this search a name, choose
how often you'd like the search results sent to you,
and press save. Search results will be sent to the
email address associated with your account.

GIVE THIS SEARCH A NAME

[Newr =

JOURNAL CONTENT SEARCH RESULTS

Sort By [Relevance =

SEARCH CRITERIA

Search Query: Authors: Clarke, Michael F. AND AllField: cancer stem cell*

JOURNAL CONTENT  GENERADWGQ__ CITATION
Showing 1-4 of4
SEARCH FOR IN
feancer stem cell® [ Fietas

For [reviews | Select Option 2

erect / unselect all reviews

E
lm [ [Abstrace ]
[~ |

Ao 7] [ [Article Tite = [T The Biology of Cancer Stem Cells PDF (455K)
Neethan A. Lnbu “Yohei Shimono, Dalong Qian, and Michael F. Clarke @ FuLLTEXT
Finaitjournais © in selected journals v of Cell and Developmental Biology Vol. 23 (2007); 675-699
ABSTRACT THUMENAILS RELATED CONTENT
PUBLICATION DATES s
[T The Biclogy of Cancer Stem Cells PDF (455K)
Between |Year w| and |Year * Neethan A. Lobo, Yohei Shimono, Dalong Qian, and Michas! F. Clarke @ FuLLTEXT

Stem Cells Vol 1 (2008} 675-69%

ABSTRACT THUMBNAILS RELATED CONTENT

REFINE YOUR SEARCH O

Filtered By: Clarke, Michael F.

KV IAIZ D CILDRBRERAIZIR Y T2\
o BT RV IABRIEED undo 7 Y v 7 LET,

Lo

Chao, -

Dalerba, Piera (2) Piero Dalerba, Cho, and Nichael F E\arkn & FuLLTEXT
Lobo, Neethan A. (2} Stem Cells Vol. 1 (2008): 267-284

Qian, Dalong (2) AESTRACT  THUMENAILS  RELATED CONTENT

Shimono, Yohei (2}

MOST FREQUENT KEYWORDS Showing 1-4 of4

MOST FREQUENT JOURNALS

SAVED SEARCHES

% Citation Search

Advanced Search [#jfi> CITATION % 7280z 5 L |

Eléﬂulgs$& (Nﬁfﬂ/f ]\/l/ %7%"\ /\Ob—“/‘\\ DOD %IE

A L THRIORLFZF R TEET,

SELECT A JOURNAL

| NEW SEARCH
SEARCH CRITERIA
JOURNAL CONTENT CEMERAL INFO @

T—H f*‘*‘z DRGSOk Reference 72 873D, i
FOEZEFHRIH > TNDEE . CITATION # 7 ClisE 4
A kv, Volume, BRIER—V %48 E L CitFa#o R~ LET,

DOI i3, ftF— > DI SN 5 EfADESTT, DOI

I Select Journal Name

= KXz

Ao TVIUE, TNERSET 5 2 & THEEFRRNTE LT,

VYOLUME STARTING PACE #
IEnter = Enter =

DO

|1 0.1146

SEARCH

15



*SAVED SEARCHES (BRFRKM-DRFF - FFOHIL - 77— 1)
gk (k7 v a B B1T5 & . RIRAIEEIRT - RO LIATLIZY | A—ATOT F— [k

ETDHIENTEET,

SEARCH FOR

JOURNAL CONTENT GENERAL INFO CITATION PEARLEIING

You can perform a full-text search across all Annual Reviews content by using either the Search tool at
N the top of each page or the Advanced Search tool on this page. If you are a registered user of the site,
you can save your search criteria in order to re-run the search later. Search results are automatically

(oS |

o]

PUBLICATION DATES

® inalljournals T in selected journals

SAVED SEARCHES il
To refi

SAVE THIS SEARCH WIEW SAVED SEARCHES

Saving this search allows you to execute the same
search later without having to re—enter the criteria

each time. Simply give this search a name, choose Within all thefsearch fields, the Boolean Operators AND (also + or &). OR, and MOT (also -} allow you to
how often you'd like the search results sent to you, perform searghes that specify logical relationships between terms. By default. an AND relationship
and press save. Search results will be sent to the between eagh of the terms you enter is established except for the Author field (see Author Searching

email address associated with your account. below).

GIVE THIS SEARCH A NAME

[angieias 7] displayed by relevance. but you can also choose to display them by date. most cited, and most
IAhstraEt j downloaded

Mote: Sorting your found articles by criteria other than relevance may bring articles to the top of the list
IAmcle Title j

that would be low on a list sorted by relevance. However. making your initial search terms more precise
will ensure that fewer articles of low relevance populate your results and will lower the probability that an
alternative sort will promote such results to the top of the newly sorted list.

ADVANCED SEARCH

The Advanced Search feature enables very specific searching. Use the text boxes in the search grid to
enter search terms, and then use the remaining parameters to refine the scope of your search. With the
drop down boxes. you can narrow or expand the scope of your search by choosing to search in all fields.
in the article abstract. in the article title, or in the full text. or by a specific author, citing auther. or author
-assigned keyword or keyword phrase.

ur search query will be displayed at the top of the search results page. Any search terms with
ing parameters will be combined in a single line to clear space for additional search parameters
your search, simply add additional search parameters and click Search again

Clicking
search, cli

ear will clear all search terms from the grid. To refresh the page and run an entirely new
¢ New Search

ADVANCER SEARCH TIPS
BOOLEAN JEARCH

AUTH SEARCHING

[Never B

Advanced Search [Hiffi

GIVE THIS SEARCH A NAME

ECEr N | PO kAT s LE T,
SAVED SEARCHES @ SAVE THIS SEARCH T, #%R
SAVE THIS SEARCH VIEW SAVED SEARCHES ZoV \Tﬁﬁ'ﬁ%/)ﬁ'i?‘o

Saving this search allows you to execute the same BROFER A = = —|%, E-mail 75— F&S{E L7\ N

search later without having to re-enter the criteria

A

each time. Simply give this search a name, choose aulﬂﬂi L/ij—o

how often you'd like the search rgsults sent to you, Never * « + 75— ]\Z:g
and press save. Search results will be sent to the .

email address associated with your account. Da]ly LI /E:E

Weekly « - - f5ilHl
Monthly - - - f£H

cancer stem cell

IMonthlvj

criteria as before.

cancer stem cell

arabidopsis

VIEW SAVED SEARCHES CfRfF Lok 2 MO

SAVE THIS SEARCH WIEW SAVED SEARCHES *ﬁ?f‘?@ 7%7 U P4 7j‘hli\ *ﬁ%%%ﬁ' Liﬁ‘o
You have saved the following searches. Click the links delete 727 U P4 7?‘ﬂﬁiﬁ'ﬂ5§?f% iﬁao

below to immediately run the search using the same

KT 77— hOSLHIEFTE LA, BEITHHEEITIA
delete 75— R EHIER LT, B LET,

delete

16



WA O R = 1/2011

4. a—HP—%4Fk (My Account)

EANDIEHRZFGEE L T, H TR L7z Username/Password T2 7' A ' L CHHLE T, v/ A T5LLTFD
EABEESFIHCE D L9120 £,

cFFEDHEEX A MV, HEECFEBRUICAD YA N LTERFTHZENTEET,

BRI EARAT - FAT. 77— FORENTEET,

- BR U7MEED BIRIE M, FLFOfs IR EE A — NV TRETHZENTEET,

BN DA T A RERITE £,

< B >
Annual Reviews 7~ —A~— i FEHIZ & 5 Register DU > 7 B ER L ET,

Login | Register | lobie | Activate | Help | ; ftem: 0

'ii ANNUAL REVIEWS -_ seaRcH

& journals '® 3eneral nfo advanced search

JOURNALS ~ SUBSCRIPTIONS ~ AUTHORS = LIBRARIANS & AGENTS ABOUT ~

USER REGISTRATION
T Register 27 V) v 7 3% LA A3~ L E

click 1o verify

‘:;::"I:;‘]:Q;:E?:; have an Annual Reviews login, create one now —340 * ED@IE H CLJZ\ZEIE H /G‘—éAO %ﬂu%{ifé\
L CHEEAL

*Required Field

Username and password
Username:*

Password:*

Retype Password:”
Email address:*

Confirm Email:*

Want to join our mailing list? Please complete the fields below.
Title {e.g. Mr., Mrs., Dr.):

First name
Last name:
Biomedical Sciences i’
Your Primary Areas of Interest: Anatory
Biochemistry
Biomedical Engineering =l

Register M

[T Tease Sorett. =

Please List Your Top 3 Society Affiliations:

Address
Institution/Affiliation:
Department:
Position:

Address line 1:
Address line 2

City

State/Province:
Post/Zip code:
Country: Select a Country j
Telephone number:

Privacy policy and your information

Your information

I” Click here to receive the latest news and special offers from Annual Reviews You may opt-out of these mailings at any time in the future by updating your profile
page

Wiew the Annual Reviews privacy policy.

Type the two words you see in the picture below:®

A A=V TEREINTWDILFHNE T D

RN wes — | MM LET,
| Z DA OB : labail was

‘ Type the two words: [~]

1| i ®eCAPTCHA ™
L e siog soun

read books

Problems registering? Please contact us or visit our help page .

17



WA O R = 1/2011

BEE T & & BIZEFA—NDPEFEDA—)LT RLRAIZELNE T, 22—V =L LAV —RFTul (45,

My Account FEREDFIH TE £77,

E}

ANNUAL REVIEWS

A NONPROFIT SCIENTIFIC PUBLISHER

JOURNALS ~

Home / Login

SUBSCRIPTIONS =

Login | ?legister | Mobile | Activate | Help | ; tem: 0

@ Journals  '® Gencral nfo

advanced search

AUTHORS ~

ZIhbrsA U LET,
Forgot your Password (37327 — R%&

ABOUT YOUR AN

Registered users can:

+ Get article recommen
+ Access personal Sub
+ Get emailed Table of
+ Get emailed citation tr}
« Create favorites lists
« 3ave complex search

7o EOHFAIZ TV RSB v 7 >
NG

TR LIEGED ) ~ A 4 —HERE T,
Institutional Login @™V > 7% Shibboleth

User Name

Password

Y]

I~ Remember me

« (Gain Pay Per Article

institutional subscription.

COPYRIGHT 2010 | SUPPLEMENTAL MATERIALS | ANNUAL REVIEWS DIRECTORY | Pl

IJINARI

@My Account

07 A Lizt, i EERD My Account %227 ) w795 L |

Note: To access the full text of Annual Review volumes online you must also have a personal or

Forgot your password

Institution Login

RIVACY POLICY | CONTACTUS |

s /| [onref

My Account ORI & 720 F97, Wi/ Hlo

PERSONALACCOUNT DA =2 —bZNLIUER L TREZ MRS « BHETE X7,

MY ACCOUNT

7ERSONAL ACCOUNT

FAVORITE & SUBSCRIBED JOURNALS

HELP DESK

Persenal Customer Service
Hours- M-F Fam - 3nm PST

Favorite Journals
FAVORITE & SUBSCRIBED ARTICLES

Access [ = from Vol. 1; B =to current or back volumes; N

RECOMMENDED ARTICLES

ety

PERSOMAL ACCESS . -
S The Annual Review of Bioch

since 1932, sets the standal

]| F £ # &
SECOUNTINGD biological chemistry and mg

Latest Volume: Volume 79 {201

- Medicine

The Annual Review of Medic|
since 1950, covers significal
various fields of Medicine.

GET MORE FROM
ANNUAL REVIEWS!

Latest Volume: Volume 1 (201

Options include online-only, print plus
online and print only.

- Plant Biology

The Annual Review of Plant
since 1950, covers the signi
the field of Plant Biology.

FAVORITE & SUBSCRIBED JOURNALS:
MEEX A PLOBKUTAD U A NEFoR,
FAVORITE & SUBSCRIBED ARTICLES:
MESLFOBRICAD U A M EFR,
RECOMMENDED ARTICLES:

Profile &> & B2 BEIDFLFZ IR,
PERSONALACCESS:

TS DB D84, Access Token ##i - CTF|
MATELLIITLET,

ACCOUNT INFO:

NAT— R BEERA RS - AR LET,
ALERTS:

B, 5IH® E'mail 77— FOREEMHR « 2
HLET,

Latest Volume: Volume &1 (2010)

Annual Reviews can alert you when
new review articles are added fo
the site

Subscribed Journals
You do not have any subscribed journals.

REMOVE

'ANNUAL REVIEWS
{AUDIGISERIES;

My Account [

18



WA O R = 1/2011

@FAVORITE & SUBSCRIBED JOURNALS
FREDZA P ERBRICAD U A FE L TFIRLET, My Account ~HUVIATLIZIE, 455 A ML ODA—LHIHEIC

55T A = 48Add to Favorites 27 V) w7 LET,

WELCOME Wr. Kotaro Nagai: My Account | Logout | Mobie | Activate | Help | T tem 0

— el

9 Jounals '® Generalinfo advanced search

o J A4 Lk T [Add to
Favorites] #7 U 27 LE7T,

JOURNALS = SUBSCRIPTIONS  » AUTHORS ~ LIBRARIANS & AGENTS  ~ ABOUT -

Home / Journals / Plant Biology $7 Email Page To a Friend 0 share BE®

PLANT BIOLOGY U Z R BHIR L WEATE. REMOVE

[ recsownaccourr
PERSONAL ACCOUNT

Favorite Journaj

Ry MHOE 2y s LET,

FAVORITE & SUBSCRIBED ARTICLES Access [4 = from Vol. 1; 1 =to current or back volumes;

gn = to abstracts only
Institutional Customer Service
Hours: M-F, Tam - 3pm PST

Tel- 800 523 8635 or 650 493 4400
Fax: 650 424 0910

email

sitelicense@annualreviews org

Genomics and RECOMMENDED ARTICLES

ell Differentiatiol Biochemistry

PERSONAL ACCESS
et The Annual Review of Biochemist;, in p@8
since 1932, sets the standard for fview a

ACCOUNTINED biological chemistry and molecular §jology.

&) ADD TO FAVORITES ALERTS Latest Volume: Volume 79 (2010 e Institutions requiring assistance with
their account andfor online access
SITE EDITING should complete our feedback farm
'URNAL CONTENT - Medicine
Help Section
GET MORE FROM The Annual Review of Medicine, in publicatidg,

since 1950, covers significant developme

various fields of Madicine. sreguentiyisked tuestlon

(FAQs)

I™ select/ unselect all revie }ﬁ

ANNUAL REVIEWS!

FORTHCOMING O fandering Pathw3
i To kot Latest Valume: Valume §1 (2010 ey
LATEST VOLUME Winzlow R. Briggs
Vol §1:1-20 5 P b |
Options includs online-only, print plus Plant Biology Explore the New
online and print ont 3
The Annual Review of Plant Biology, in publication I Annual Reviews
since 1950, covers the significant developments in Y Website

the field of Plant Biology.

CLICK HERE FOR A
— T

Latest Volume: Volume 81 (2010 REWOVE

Annual Reviews can alert you when
new review arficles are added fo
the site.

ANNUAL REVIEWS!
AUDIOISERIES

Enliohieninglinterviewswith {odavis:

Subscribed Journals
You do not have any subscribed journals.

@FAVORITE & SUSCRIBED ARTICLES
FFEDFLHFEZRBRUICAD U A R E L TFRLET, My Account ~H Y IATeIZIE, 72> ABSTRACT FREiIZ&H

A7 A ae3Add to Favorites 227 U v 7 LE T,

Home / Journals / Biochemistry / Volume pp. 509-544 |

et tosrns Susres Sza] 12 L LIZIRIEC/ERIO Add to Favorites

s S | 27U v 7% & My Account @ FAVORITE
ABSTRACT @ el & SUBSCRIBED ARTICLES 0 % i
THE GREEN FLUORESQENT PROTEIN é—fi%/j——\‘ Lij_o

FULL-TEXT HTML Annual Review of Biochemistry

Vol. 67- 509-544 Aaluma nuhlicatinNdata ik 19981 AUBI®ISERIES |
FULL-TEXT FDF Boaer Y. Tei
0=t 21 MY ACCOUNT
Howard Hugl
CA 2035 05 Personal Customer Service
S o FAVORITE & SUBSCRIBED ARTICLES
CURRENT EDITORIAL COMMITTEE DL Il PERSONAL ACCOUNT Hours: M-F, am - 3pm PST
Tel: 800.523.8635 or 650.493.4400
Citation: Pubj FAVORITE & SUBSCRIBED JOURNALS Order favorite articles by * date added  title © journal Fax: 650.424.0910
GET MORE FROM Web of Scie

ANNUAL REVIEWS! S : Favorite articles ordered by date added ACCGSS »?%a%: &: :\/»\ '\7 :/ 7o L/ i
9. Remove 27 U v /7§25,

RECOMMENDED ARTICLES

In just
ellyfis PERSONAL ACCESS =z ]\ 75) %ﬁ’”l&%\w@% i
Oplioria include online=only; print pls of the °©
Bk ard sl ke andcd|  ACCOUNT INFO
Ehin THE OXIDATIVE BURST IN PLANT DISEASE RESISTANCE e
and trg ALERTS Chris Lamb, Richard A. Dixon their account and/or online access
offer u Annual Review of Flant Physiology and Plant Molecular Siology June 1957, Vol. 48 Page should complete our feedback farm
relatio SITE EDITING 251-275
Access | Remove
has b Help Section
nroteir

GET MORE FROM = s =
N FLUORESCENT PROTEIN Frequently Asked Questions

ANNUAL REVIEWS!
(FAQs)
o of Biochemistry June 1998, Vol 67 : Page S
emove
Options include online-only, print plus Subscribed Articles ’ Explore the New

online and print only. .
You have no subscribed articles. If you feel this is an error, please let us W Annual Reviews

know. Website

For instructions how to add articles to your subscribed list, see our help
page.

CLICK HERE FOR A

. TTHE S .
Anpia) Beviews ran alacturahan >

19



@ALERTS H&5DBEK - SEFED5 | AfFHE E A —/VTRAE)

TLDOMEES A PO HRIERE WS Rz E S A =L TRETEET, ART 7— FORE

I3 My

Account @ ALERTS A ==—® [CONTENT ALERTS| 7O #iEOH A MVAEIR LET,

MY ACCOUNT

FAVORITE & SUBSCRIBED JOURNALS
Table of Content Alerts
FAVORITE & SUBSCRIBED ARTICLES
following publications.
RECOMMENDED ARTICLES

BiomedicallLife Sciences
PERSOMAL ACCESS

ACCOL

Devslopmants] Biology
SITE EDITING =

ﬁ

Options include online-only, print plus
online and print cnly.

r3 Biomeleculsr Engineering

Faychoogy

GET MORE FROM
ANNUAL REVIEWS!

Ecolbogy. Evolution, and Systematics
Entomaiogy

Food Seience and Technology

G

Gene
Immunclogy

Marine Science

RO O CF O OO O OO ECISCIS Tl

Medicine

ALER o’ ATION ALERTS  EMAIL PREFERENCES
PERSONAL ACCOUNT

Annual Reviews will notify you when new content is available in the

HELP DESK

Personal Customer Service

Hours: M-F. Tam - 3pm PST

Tel: 800.523 8635 or 650 493 4400
Fax: 650.424.0910

email: senice@annualreviews.org

Institutional Customer Service

Hours: M-F, 7am - 3pm PST

Tel: 800.523.8635 or 650.493.4400
Fax: 650.424.0910

email:
sitelicense@annualreviews.org

Physical Sciences
Anahyticz] Chemistry

\

Astronomy and Astrophysics

Biomedical Enginesring

Institutions requiring assistance with
their account and/or online access
should complete our feedback farm.

FEHD I A MACTF = v 7 5ol
<. HE Ficd 5 Submit 7RZ %
2w r LEF

Re:

Muclgar and Farticle Sciance

NI NIV TN TRT TR TR TR T TN

Annual Reviews
Website

Shysiesl Chamistny w;—
Social Sciences E
[T Anthropalogy

i

HA bV — L 2O MANAGE

CLICK HERE FOR A
. T
ANNUAL REVIEWS

DRECEET

YOURALERTS 2°5

AUDI®'SERIES

Financial Economica

-

Her | TE#T 7 — FOBEEI.

309 ABSTRACT #oRHEEO [Email notification] #7 VU v 7 LE7,

RLEFM

@ Annual Reviews O L B = —fl MO HNEOMESIZ S [ S aE, A— LV TEESNET,

CELL AND DEVELOPMENTAL BIOLOGY

eevewcovrar I
REVIEW CONTENT

The Biology of Cancer Stem Cells

FULL-TEXT HTML Annual Review of Cell and Developmental Biology

Val. 23: 675-699 (Volume publication date November
FULL-TEST FDF

CURRENT EDITORIAL COMMITTEE

WMichigan 48109: email: nlobo@umich edu

GET MORE FROM
ANNUAL REVIEWS!

mfclarke@stanford.edu

POF (455 KB) | Permissions

‘P‘:' " SUBSCRIBE AND PURCHASE

First published online as a Review in Advance on July 23, 2007
Neethan A Lobo, _Yohei Shimeno,_ Dalong Qian,_and Michael F. Clarke
2 z 2 z

"Cellular and Molecular Biology Program. University of Michigan. Ann Arbor.

ZInstitute for Stem Cell Biology and Regenerative Medicine, Stanford University,
Palo Alto, California 94304: email: yshimono@stanford.edu, dgian@stanford.edu,

Citation: PubMed | Web of Science @ | Duwnlua( Email notification | E>

Web of Science ®: Related Records ® | Times Cited” o0

NEW FROM
ANNUAL REVIEWS

& Prev. |Next @

ANNUAL REVIEWS

2007) AUDIOISERIES

ith today:s: .

BROWSE RELATED REVIEWS

USERS ALSO READ
CHAIN OF REVIEWS
THIS REVIEW IS CITED BY

Options include online-only, print plus
online and print only.

l Home ! My Account

MY ACCOUNT

PERSONAL ACCOUNT

FAVORITE & SUBSCRIBED JOURNALS

8 WANAGE YOUR ALERTS

Annual Reviews can alert you when
new review articles are added to
the site.

) RECOMMEND TO L IBRARY.

FAVORITE & SUBSCRIBED ARTICLES

RECOMMENDED ARTICLES
PERSOMAL ACCESS

ACCOUNT INFO

SITEEDITING

/Y GET MORE FROM

ANNUAL REVIEWS!

‘SUBSCRIBE AND PURCHASE

ALERTS  content ALzrTs \L PREFERENCES

Your Citation Email Alerts

- THE GREEN FLUORESGENT PROTEIN

Annual Reygi = emistry, Vol. 67 , pp 509-544, June 1598

G | Remove

+ The Biology of Sancer Stem Cells
Annual Review of Cell and Bgvelopmental Biolegy, Vol 23, pp 675-698, November 2007

Accesy

Access | Remave

Remove #27 Uy 7 35&, URAL
NHHIBRCE £,

20



@ACCOUNT INFO (BEEHROER)
BhRD/SAT— K| Ermail 7 KL A7 EAERTEET,

FRACOT

BEEIE 1/2011

I O Submit RNZ &7 U w7 LET,

MY ACCOUNT

[ reconncconr [
PERSONAL ACCOUNT

FAVORITE & SUESCRISED JOURNALS View and update your registration details here.

FAVORITE & SUBSCRIBED ARTICLES Usemname and Password

RECOMMENDED ARTICLES

Usemame: malleus

0ld password:

ALERTS
Choose a new password

SITEEDITING

Retype new password:

GET MORE FROM

ANNUAL REVIEWS!  Aboutyou

Flease select your primary areas of research

S e L
Biomedical Sciences
Anatomy
Biochemistry
Eiomedical Engineering

Annual Reviews can alert you when
new review arices are added fo
the .

|

e

Iftne password fields are left blank your current password will be maintained

—
—
—

Title (e.0. Mr., Mrs., Dr.): fir.

Firstname:* [Kotaro
‘Qptions include online-only, print plus Explore the New
aniine an print ony Lastname: Fagai

HELP DESK.

Personal Customer Service
Hours: M-F, 7am - 3pm PST

Tel: 800.523.8635 or 650.493.4400
Fax: 650424.0910

email: senice@annualreiiews.org

Institutional Customer Service

Hours: M-F, 7am - 3pm PST
Tel: 800.523.8635 or 650.493.4400
Fax: 650424.0910

mail
sitelicense@annualreviews.org

Institutions requiring assistance with
their account and/or online access
should complete our faedback form.

Help Section

Frequently Asked Questions
(FAQs)

Annual Reviews
Website

B

CLICK HERE FOR A
— T —
'ANNUAL REVIEWS'
AUDIOISERIES

Cnignnng ntenvews winiogays )
foremestiscientific scholars

5. RSS74—F

RSS &%, RDF Site Summary(RSS 1.0), Rich Site Summary(RSS 0.91) % 7-1% Really Simple Syndication(RSS
2.0) LWV oz T Y EEHIN O Z £ T, = a— A A R e OTEREEH L CRYET 5 Web h—E X THW B

HEHCT, BEYUy

J—DY—F—=Y7 MFHTEET,

BUAE#RDO RSS 7 1 — Rz

IRINDIED I A "V BR L £,

Home / About/ Annual Reviews RSS Feeds [ZEmail Page ToaFriend O SHARE

ABOUT

ANNUAL REVIEWS RSS FEEDS
OVERVIEW
Subscribe to the following RSS feeds o get the latest updates on Annual Reviews content directly to ye
OUR MISSION & OUR FOUNDER ermoblleidevice:
Table of Contents
Cited Articles and Saved Searches
Metadata Updates
Annual Reviews Audio Series
OPML File Listing All Annual Review journals
Twitter Updates via RSS
What is RSS?

PHILANTHROPY
OURTEAM

CAREERS AT ANNUAL REVIEWS
JCR RANKINGS

COPYRICHT & PERMISSIONS Table of Contents RSS Feeds

MOBILE

B g 5121E, ABOUT A==—6 RSSFEEDS Z##{R L £3, #A MLod—

This feed includes Table of Contents for all Annual Review journals, frofn both the latest and ahead of print issues.

— U HEH &4, Annual Reviews @ Online it CH ZHA0IHTE £9, RSS 25 H
9 5121%. RSS %500 Web 77 ¥ (Internet Explorer8, Firefox, Opera. Safari 72 &),

FITRHOATEY

L ES

ABOUT -

T ANNUAL REV
JCR RANKINGS

OVERVIEW
SRS QUR MIZSICN & QUR FOU
PHILANTHROPY

OUR. TEAM
CAREERS AT

NoBILE
SOCIETY PARTNERSHIPS
ACCESS NETADATA
NEWS & EVENTS

AUTHOR AWARDS
Faq

ANNUAL REVIEWS DIRECT.
CONTACT Us

RS FEEDS

PRIVACY POLICY

ANNUAL REV
JCR RANKINGE

COPYRIGHT & PERMISSIO
MOEBILE 4

Annual Review of and Planetary Sciences B

ZA MNaes U7, VTD
URL %A~ T RSS OFENT

SOCIETY PARTNERSHIPS
ACCESS METADATA
NEWS & EVENTS

Annual Review o logy, Evelution, and Systematics B
Annual Review of Economics B

ANNUAL REVIEWS DIRECTORY

 Annual Review of Analytical Chemistry B
SOCIETY PARTNERSHIPS  Annual Review of Anthropology
o Annual Review of Astronomy and Astrophysics B
ACCESS METADATA *
NEWS & EVENTS .
. v of Cell and Developmental Biology
AUTHOR AWARDS . v of Chemical and Biomolecular Engineering B
. v of Clinical Psychology % jz—g'*
FAQ . v of Condensed Matter Physics o

AUTHOR AWARDS
FAQ
ANNUAL REVIEWS DIRECT

File View Browse Favorites Tools Help
i) Subscribe - | (o] Views~ | %
-a Subscriptions

1 (gt | Unread or Starred

= | Next Unvead | ¢

Feed

Title

H Annual Review M Biochemistry: Table 29)
nnual Review of Gell and Developme 25)
I Annual Review of Genetics: Table of (1)
i Annual Review of Medicine: Table of (1)
nnual Review of Plant Biology: Tabh G0)

Older ()

The Power of One &

Bu@Q  zshe @i @ 200000610 ‘announce@annual
APS @200
> )l Science Magazine (12) Annual Review of Biochemistry Vokime 79, 7/7/2010,
4@ Watches

& All Unread Ttems (684)

& All Starred Items Chemical Approaches to Glycobiology &=

o Taes
He@ G (@%@ 2000/06/10 839 announce@annuareviens a L. Kessing et al)
Annual Review of Biochemistry Volume 79, Page 619-653, 7/7/2010.
ic O DNA Where, When, and How? &
BHDP A (@ % | @ 2010/06/10 8:38) announce@annuaireviews.org (Hisao Masal et al)

Annual Review of Biochemistry Volume 79, Pags 89130, 7/7/2010,
Genomic Screening with RNA: Results and Challenges &

Ae@P P %8

Annual Review of Biochemistry Volume 79, Page 37-64, 7/7/2010.
7 J— 7 @ FeedDemon TORED]

1) A new version of FeedDemon is avalable! Please visit our site for download detals,

Share 2010/06/10

announce@annuaiveviews.org (Stephanie Mohr et al)

factor, and H2 Storage &

haver et al

[A1114 feeds showing.

& Next Unread

JRTETE]
EV2
RSS DXk « BREIZOWTIR, 4%
TIUYPRY —H—V T DV =
2 T NVEESHT IV,
&l
Paeelof2 | o

21



WA O R = 1/2011

6. BETIFEmRIEE TOFIMH

Annual Reviews 4> 7 A Vh Gl B EESHOA~— N7 40 T v 72 B a—Z 40 iPod Touch, iPad
LV o TR AR COFIHT 5 Z L b CE FT, MBSO S CORIHTE £,
xtiiHses : Apple £t (iPhone, iPod Touch. iPad). Android *fJSHEHAE S

FIHTDIZHZ0, WRIZT 7V A VA M= VT oUERH Y ET, A A=V LET 7Y ZEE LT, <7
VU THBETHIET, WatF A M OELETT 7 EATEH L9100 £9, AL 30 HTY, HiR
DRI OHERRET HZ & TR TEET,

[ ATET 11:25 AM > f 85% D] [ ATET = 11:26 AM > % 85% =

Journals Edit « Blom... Vol. 12 (2010)

microRNA: A Master
Analytical Chemistry b3 = Regulator of Cellular

Processes for

Bioengineering Systems

&

""! Wei Sun,1 Yi-Shuan Julie
Anthropolo 2
'-f_'-" REaHY > Li,2 Hsien-Da Huang,3
= John Y-J. Shyy,1 and Shu
Chienz
71 Astronomy and Astrophysics
E v, P > Biomechanics of

i Pressure Ulcer in Body
= | Tissues Interacting with
[ £ H -
J _-_’ Biochemistry > i External Forces during >

&
5 Locomotion

Arthur F.T. Mak, Ming
Zhang, and Eric W.C. Tam
5 Biomedical Engineering >

Microrobots for
Minimally Invasive

B VR DISEERE S A MV~ DT 72 ADFIR
77 VL, KEVA h@ Apple App Store, Android Market 7> SR CH L m— RTE E9, ¥k Pair Mobile
Device D_—UZdH 5 Y 7B AFTEET, hitp//www.annualreviews.org/mobile

Annual Reviews

JEFEBIOR v b U —2 55 Annual
Reviews %1 MZT 7 A, 2—H—% 9 e
#OT I v Tr A LT Pairing Code MNR[EENET 7 7Y Zifs) L T Pairing Code %
Code #YV /=AM LET BEHRARNO AN LET
2 \ by

4

FEBEISE D & A F WO T
X BETT I/ EATED L

A7) £4- '
oo > Q

R > U —7

Copyright © 2010 Atypon Systema, Inc.

22



