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Elucidation of non-heme iron enzyme intermediates using
nuclear resonance vibrational spectroscopy

Kiyoung Park ' Shaun D. Wong ' Martin Srnec ', Yeonju Kwak', Lei V. Liu ',
Caleb B. Bell ', Yoshitaka Yoda?, Edward I. Solomon "

" Department of Chemistry, Stanford University, Stanford, California 94305, USA
> Research & Utilization Division, JASRI, Hyogo 679-5198, Japan

Abstract
Mononuclear and binuclear non-heme iron enzymes are found in numerous aerobic organisms and perform an array
of different chemistries, which are significant in the development of drugs and industrial catalysts. The goal of this
research is to understand mechanisms by which the iron cofactors of these enzymes activate O, to perform the diverse
chemistries. Recently, the first structural elucidation of the key reactive Fe(IV)=0 intermediate of a mononuclear non-
heme iron enzyme SyrB2 has been achieved by utilizing nuclear resonance vibrational spectroscopy (NRVS), and it has
been correlated to the function of the enzyme in combination with density functional theory (DFT) computations. For

the similar achievement in elucidating binuclear non-heme iron enzyme intermediates, we also established bases for the

RATDIFH 55—

NRVS analyses of peroxo-bridged biferric and mono- and di-oxo-bridged high-valent diiron complexes.

Introduction’
1. Mononuclear non-heme iron enzymes

Mononuclear non-heme iron enzymes have an Fe
center coordinated by a ligand set called a facial triad,
which consists of two histidine and one carboxylate
amino acids. This Fe center plays key roles in metabolic
pathways, antibiotic synthesis, and bioremediation.
Specifically, mononuclear a-ketoglutarate (a-KG)-
dependent non-heme iron enzymes utilize the Fe
center and another cofactor a-KG to catalyze oxidative
reactions for antibiotic synthesis, demethylation of
DNA in epigenetics, and the hypoxic response. These
enzymes traverse similar steps in their catalytic cycles;
their high-spin Fe(II) center activates O,, arriving at the
key reactive Fe(IV)=0 intermediate (Fig. 1), which can
perform hydrogen-atom abstraction for hydroxylation,
halogenation, desaturation or electrophillic aromatic
substitution (EAS). In halogenase SyrB2 (syringomycin
biosynthesis enzyme 2) from Pseudomonas syringae
pv. syringae, this Fe(IV)=0 intermediate abstracts a
hydrogen-atom from the substrate to form an Fe(II1)—OH
species and a substrate radical. For its native L-threonine
(L-Thr) substrate, SyrB2 performs a subsequent Cle

R-CH,
oKG + R-CH -00C _
(substrsate) ko\Fe" _His 0,
\>/Yo o |” —hsercl
I His ReCH,
His
SSFel” . 0—0
/lFe ~Asp/Cl 00C -
i ’O\Felv“ 1S
e o o/] ~~Asp/Cl
(l)H/CI i
R-CH,
Rebound .
R-CH, hcH,
OH 5 co,
-ooc R x|=e"" His -00C I His
~~Asp/Cl °—| " asprc
2 His - ____—— 0 His

H-atom
abstraction

Figure 1. Catalytic cycle of aKG-dependent non-
heme iron enzymes.

aKG and substrate binding induces a six-
coordinate to five-coordinate conversion (top),
providing a site for O, to bind and form an Fe(IV)—
peroxo species that nucleophilically attacks aKG,
producing a peroxo-bridged Fe(lV) species (right).
Decarboxylation of aKG leads to the reactive
Fe(IV)=0 intermediate (bottom right), which goes
on to perform hydrogen-atom abstraction (bottom
left) and subsequent rebound hydroxylation or
halogenation.

* E-mail: edward.solomon@stanford.edu
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rebound to form 4-Cl-L-Thr; with non-native substrates
such as L-norvaline (L-Nva), however, it performs HOe
rebound instead, forming a hydroxylated product (Fig. 1,
lefty’. To understand this versatile reactivity of the SyrB2
Fe(IV)=0 intermediate, its structural elucidation was

necessary.

2. Binuclear non-heme iron enzymes

Binuclear non-heme iron enzymes have two coupled
Fe centers coordinated mostly by two histidine and four
carboxylate amino acids, two of which bridge two Fe
centers. This binuclear Fe center is observed in numerous
enzymes that are essential for aerobic metabolism. For
instance, class Ia ribonucleotide reductase (RR) utilizes
the binuclear Fe center to generate DNA blocks, and
has been a target for anti-cancer drug development
as determining the proliferation of human cells. A
binuclear Fe center in soluble methane monooxygenase
(SMMO) converts methane to methanol and has inspired
the development of biofuel catalysts. The high-spin
coupled Fe(II)Fe(II) center of these enzymes activate O,
and form peroxo-bridged biferric intermediates (Fig. 2).
In RR, the first formed peroxy intermediate P that has
characteristic purple color needs to convert to another

peroxy intermediate P, which is colorless’. Structural

Oz

2e- Fe(ll) Fe(ll)&k
7-) Peroxy

P P

Fe(ll) Fe(lll) 5
Fe(lll Fe(lll [
el )\O(H)/ = High-valent No—0”
Sa— Q (CIJHX) /
(0) sMMO _
CH,0H CH4Fe(IV)<O(H)>Fe(IV) e
Tyr-Os X OHx)

RR
Fe(IV)<O(?J)\/Fe(III)

Figure 2. Catalytic cycle of binuclear non-heme
iron enzymes.

Upon O, binding, the biferrous site bridged by
two carboxylate amino acids (top) converts to
a peroxy-bridged biferric state (right, P/P’) and
then a high-valent state (middle, Q for MMO and
X for RR). The high-valent state intermediates
abstract an H atom from methane or tyrosine
and turns to a resting biferric state (left).
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differences between P and P’ and why this conversion is
necessary for activity are unknown. The P’ intermediate
evolves to a highly reactive Fe(III)Fe(IV) intermediate
called X in RR, while the purple peroxy intermediate
in MMO forms an Fe(IV), intermediate Q. These high-
valent intermediate X and Q perform thermodynamically
challenging H atom abstraction from tyrosine in RR and
hydroxylation of methane in MMO. The mechanisms
of these reactions remain to be elucidated due to the

structural ambiguity of X and Q.

Method*

Vibrational spectroscopy can provide valuable
information on the geometric structures of transient
species, but traditional techniques such as resonance
Raman (rR) spectroscopy have not been successful in
determining the mononuclear Fe(IV)=0 intermediate
and the binuclear P’, X, and Q intermediates due to their
photolability and lack of appropriate absorption bands for
resonance enhancement. Therefore, nuclear resonance
vibrational spectroscopy (NRVS) is the ideal alternative,
because it is not subject to optical rules as probing
vibrational side bands of *'Fe nuclear transitions with very
bright, tunable X-rays at 14.4 keV. All the vibrational
modes that contain significant Fe displacement appear
in the NRVS spectra and these modes are sensitive to
structural variations and thus allow us to distinguish
possible structural candidates. The enrichment of *'Fe
in the samples studied and the yield of the intermediate
species of interest were ensured by Mdossbauer
spectroscopy. For NRVS data collection, I-mm thick
samples, either solutions or powders, were placed in a
cell made of Lucite and covered with polyimide tape.
NRVS data were collected at low temperature below 80
K. Each scan was monitored to ensure the absence of
photo-induced damage of samples and multiple scans
were accumulated until a reasonable signal-to-noise
ratio was obtained. The partial vibrational density-of-
states (PVDOS) spectra were obtained by processing
accumulated data with PHEONIX program and analyzed
using DFT calculations based on known models.

Results and Conclusions
1. Structural Elucidation of SyrB2 Fe(IV)=0 intermediate’
Recently, a sizable amount of an Fe(IV)=0 intermediate
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Figure 3. [Top] Experimental NRVS partial vibrational
density-of-states spectra of Fe(IV)=0 intermediate
of SyrB2 ligated by CI or Br, labeled SyrB2-CI
and SyrB2-Br respectively. Regions 3, 2 and 1
containing intense features are indicated by brackets.
[Middle] Density functional theory (DFT)-predicted
PVDOS NRVS spectra of (bottom) five-coordinate
trigonal bipyramidal structural candidate. All bond
lengths in A.
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Figure 4. Normal modes of the Fe(IV)=0 intermediate.

was trapped in the halogenase SyrB2 and its NRVS
structural characterization was performed at the Fe(IV)
center coordinated by either CI” or Br. Three major
NRVS features were observed with the intensity down-
shifted in energy upon CI” to Br mass perturbation (Fig.
3 top). To elucidate the Fe(IV)=0 intermediate structure
that can reproduce this NRVS spectral observation, all
possible structural candidates were computationally
generated by taking SyrB2 from its Fe(II) resting form
to the Fe(IV)=0 intermediate along the O, reaction
coordinate (Fig. 1). The NRVS spectra of all candidates
were predicted using a calibrated DFT models, and
among them, only the NRVS spectrum of a five-
coordinate, trigonal bipyramidal geometric structure
reproduced the experimental NRVS data (Fig. 3) with
three features associated with vibrational modes given in
Fig. 4.

From reaction coordinate calculations, depending on
the type of substrate, this trigonal bipyramidal Fe(IV)=0
intermediate is oriented differently. For the native L-Thr
substrate, the Fe(IV)=0 bond is oriented perpendicular
to the substrate C—H bond, while for the non-native L-Nva
substrate, it is oriented parallel and pointing towards the
substrate C—H bond (Fig. 5 left). For the former case,
the H atom of the C—H bond is abstracted by a mt-frontier
molecular orbital (FMO) of the Fe(IV)=0 bond, which
results in an Fe(III)—OH intermediate poised for Cle
rebound and halogenation reactivity (Fig. 5 right).
Alternatively, for the latter case of the non-native substrate,
the Fe(IV)=0 intermediate instead utilizes a 0-FMO for
H-atom abstraction, forming an Fe(III)—OH intermediate
poised for HOe rebound and hydroxylation reactivity (Fig.
5 right). This provides an explanation for the diverse
reactivity of SyrB2 depending on the type of substrate.

SPring-8 FIAE1E#R 2013 F£ 11 A 284



— FROM LATEST RESEARCH

N

110.5, 100.4
/\ —_— C== OH293'\

TN C C| 3.83
< 1201 92.0 ‘\
oxo---H 2.74 .

/ o- product
4 \‘ \ Fe(n)OH
X G-trajectory y ¢ Experimental AG* “‘“‘
y species ‘,",:' 79.4 kJ mol™ bR 75.7 46.0
\J Wi \ .7, 46.
/ i i
\ 289,218/ % 31.8,24.6
—— ¢ —
' 00,00 § \J m-product
. s Bl
- 15,,~Fe(n)OH
& oxo-—-H2.75
n-trajectory -
1 species C---OH 3.37 C---Cl 307
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Figure 5. Hydrogen-atom abstraction reaction
coordinates.

Energies (given as AE/AG in kJ mol™) for
the m-trajectory (1;,,—CI, green numerals
and levels) and the o-trajectory (orange
numerals and levels) are shown. Reactants
are on the left; energies for the transition
state are given at the top; structures of
Fe(Ill)-OH products are displayed on the
right, showing the m-product 1., —Fe(lll)-
OH (with hydrogen-bonding interactions
indicated) set up for chlorination and
the o-product set up for hydroxylation.
Distances are given in A.

2. NRVS analytic bases for the structural

characterization of P’, X, and Q6

In the case of binuclear non-heme iron
species, two Fe centers are bridged and thus
their vibrations involve coupled motions. Given
this complexity, building correlations between
the NRVS spectral features and geometric
structures of the 2Fe center is necessary to
distinguish structural candidates for peroxy- and
high-valent intermediates of binuclear non-heme
iron enzymes. We established the correlations
by utilizing structurally well-characterized
model complexes shown in Figs. 6 & 7. Major
NRVS features were assigned, and their
sensitivity to the oxidation and spin states of Fe
centers and the type and geometric variation of
bridging ligands was tested computationally.
Based on the correlations found, a library of
the NRVS spectra for possible intermediate

285 SPring-8 Information ~ Vol.18 No.4 NOVEMBER 2013

PVDOS (cm x107)

structures was generated, confirming the capability
of NRVS to elucidate the structures of P’, X, and Q
intermediates and thus their reactivity in our future
studies of enzyme intermediates in RR, MMO, and

other binuclear non-heme Fe enzymes.
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Figure 6. Peroxy-bridged biferric complexes.

The NRVS spectrum of the peroxo, hydroxo biferric
complex (top) was assigned with DFT calculation
(middle) and extended to predict the NRVS spectrum
of the P intermediate. Peroxy out-of-plane and in-
plane bending motions (2~4) are sensitive to variations
in the Fe-O-O-Fe dihedral angle and the core planarity
(i.e. the angle between two planes, each of which is
composed of 2Fe and the bridging ligand).
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Figure 7. Mono- and di-oxo bridged high-valent diiron complexes.
The DFT models that reproduce the NRVS spectra (top left) were
used to predict the NRVS spectra of their high-spin analogs (top
right) and then extended to predict the NRVS spectra of possible
Q structures (bottom).
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Friday August 1,2013
OPENING PLENARY SESSION
Facility Directors’ reports, facility upgrades, and

future plans

8:30  Welcome
Brian Stephenson, APS Director
8:35  Session Chair
Rod Gerig
8:40  Director’s Report
Francesco Sette, Director General (ESRF)
9:10  Director’s Report
Tetsuya Ishikawa, Director of RIKEN Harima
Institute (SPring-8)
9:40  Director’s Report

Brian Stephenson, Director (APS)

10:10 Director’s Report
Edgar Weckert, Director, Photon Sciences (DESY)
10:40 Coffee Break

Facility upgrades and future plans
11:00 Welcome by Chair

Denny Mills
ESRF

Harald Reichert
PETRA-III

Wolfgang Drube
APS

George Srajer
SPring-8

Hitoshi Tanaka
Lunch

11:05

11:25

11:50

12:15

12:40

Parallel Session A - Accelerators and Sources
13:45 Welcome by Chair
Alexander Kling
13:45 APS Superconducting Undulator
Yury Ivanyushenkov
Possible Ultra-low-emittance Lattice for the APS
Michael Borland
ESRF Phase 2 Upgrade Progress Report

Pantaleo Raimondi

14:05
14:25
14:45 Lower Emittance Optics and Storage Ring Beam
Performance

Kouichi Soutome

Coffee Break
Magnets for Ultra-small Emittance at the ESRF

15:05
15:30
Joel Chavanne

15:50 Development of Cryogenic Permanent Magnet
Undulator at SPring-8

Teruhiko Bizen
16:10 Observation of Collective Effects during Positron
and Electron Operation at PETRA-III

Rainer Wanzenberg
Undulators at PETRA-III: Experience and
Perspectives

Markus Tischer

Closing

16:30

16:50
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Parallel Session B - Automation and control, data
handling and management
13:45 Welcome by Chair
Bauke Dijkstra
13:45 Data Management and Automation at the APS
Nicholas Schwarz

14:05 Automation on MX Beamlines at the ESRF
Daniele De Sanctis
14:25 Automation of GM/CA MX Beamlines at the APS
Mark Hilgart
14:45 SPring-8 Experimental Data Repository
Toru Ohata
15:05 Coffee Break
15:30 Data Acquisition with Imaging Detectors at the
ESRF
Alejandro Homs
15:50 Experiment Control at PETRA-III
Thorsten Kracht
16:10 Data Management and Data Processing at
PETRA-III
Andre Rothkirch
16:30 OPEN
16:50 Closing
17:00 Buses Depart for Chicago
18:00 Reception, Guided “Highlights Tour” of the Art
Institute and Banquet
22:00 Buses Depart for APS
Friday August 2,2013
Parallel Session C - Advanced Beamline Design
9:00 Welcome by Chair
Edgar Weckert
9:00  Optical Design of the Picosecond Beamlines for
the APS Upgrade
Rubin Reininger
9:20  Generic Solutions for ESRF Beamlines
Raymond Barrett
9:40  The New Resonant Inelastic X-ray Scattering
(RIXS) Beamline at the APS
Thomas Gog
10:00 K-B optics development at SPring-8: Spectroscopic
analysis and protein crystallography beamlines
Hirokatsu Yumoto
10:20 Coffee Break
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10:50 Scanning Hard X-ray Microscopy at Beamline PO6
Gerald Falkenberg
Design of the Upgrade Beamline UPBL6: Inelastic
X-ray Scattering
Keith Martel

Commissioning of a High-flux Beamline for Non-

11:10

11:30
resonant Inelastic X-ray Scattering
Alfred Baron
Beamline P11 at PETRA-III: A Versatile Instrument
for Structural Investigations of Biological Samples
Alke Meents
Lunch

11:50

12:10

Parallel Session D - Industrial Outreach

9:00 Welcome by Chair
Akihiko Fujiwara
9:00 Use of X-ray Scattering to Elucidate Industrial

Problems in the Energy, Polymer,and Medical
Fields
Randy Winans
9:20  ESRF Open for Business: Status, Challenges, and
Opportunities
Ed Mitchell
Industry Today at the APS
Jyotsana Lal
Industrial Outreach at PETRA-III
Hermann Franz
Coffee Break

Shaping the Future of the SR Applications by the

9:40

10:00

10:20
10:50
Industry-Academia Alliance
Masaki Takata
ESRF Techniques to Solve Industrial Problems
Tamzin Lafford
OPEN
Discussion led by Jyotsana Lal
Lunch

11:10

11:30
11:50
12:10

CLOSING
PLENARY SESSION
Plenary Session - wrap up
13:20 Opening Remarks
Brian Stephenson, APS Director
13:25 Optics Workshop Report
Lahsen Assoufid
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13:35 Detectors Workshop Report
Nino Micelli

13:45 User Office Workshop Report
Susan Strasser

13:55 Parallel Session A Report
Louis Emery

14:05 Parallel Session B Report
Bob Fischetti

14:15 Parallel Session C Report
Dean Haeffner

14:25 Parallel Session D Report
Jyotsana Lal

14:35 Group Picture on APS front steps

Coffee Break

15:15 Facility Tour

16:15 Discussion: Opportunities for Collaborations
Brian Stephenson, APS Director

16:30 Closing Remarks
Brian Stephenson & Director of next Three-way
Meeting host facility

16:45 Closing of the Three-Way Meeting

& B KOHMURA Yoshiki

() IBACAIAFRT SRR ARt ¥ —
E— LT ERFFE

T679-5148 EERAEBEMEREIEHE1-1-1
TEL : 0791-58-3839

e-mail : kohmura@spring8.or.jp

BEZ2%Z H— SOUTOME Kouichi
(A BEEXRZEMREY Y —  INRSEEM
T679-5198 EEEREREMAREIE1-1-1
TEL : 0791-58-0851

e-mail : soutome@spring8.or.jp

At B OHATA Toru

(AW BEEANZHRREY Y — &I - BRI
T679-5198 EEERAMBEMEREIEHE1-1-1
TEL : 0791-58-0844

e-mail : ohata@spring8.or.jp

BEE  BiEEE FUJIWARA Akihiko

(AF) BBEARZRREY Y —  FIRIFFIRELR
T679-5198 KERAAEMEREIEHERT-1-1

TEL : 0791-58-2750

e-mail : fujiwara@spring8.or.jp
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Organizing Committee: Lahsen Assoufid (APS); Ray
Barrett (ESRF); Shunji Goto (SPring-8), and Horst
Schulte-Schrepping (PETRA-III)

July 30 (APS Auditorium)
9:50 Welcome/General Information
(Lahsen Assoufid, Chair, Optics Workshop/APS)
9:55 APS Welcome
(Linda Young, Director, X-ray Science Division/
APS)
10:00 Opening
(Dennis Mills, Deputy Associate Director/APS)

Session 1: Optics Overviews (Chair: Dennis Mills/ APS)
10:15 SPring-8 (Haruhiko Ohashi/SPring-8)

10:40 ESRF (Ray Barrett/ESRF)

11:05 PETRA-III (Horst Schulte-Schrepping/PETRA-III)
11:30 APS (Lahsen Assoufid/ APS)

Session 2: Crystal Optics-1 (Chair: Shunji Goto/SPring-8)
13:15 Crystal Optics at ESRF (Jiirgen Hdirtwig/ESRF)
13:40 High-resolution Crystal Optics R&D at APS
(Xianrong Huang/ APS)
14:05 High-resolution Crystal Optics
(Daisuke Ishikawal/JASRI)
14:30 Analyzer Crystal Development at the ESRF
(Ray Barrett/ESRF)

Session 3: Thin Film Optics (Chair: Al Macrander/ APS)

15:15 Thin-film Optics R&D at the APS and Deposition
Laboratory Upgrade Plans (Ray Conley/ APS)

15:40 News from the ESRF Multilayer Facility
(Christian Morawe/ESRF)

16:05 K-B Mirror Fabrication Using Thin-film Coating
(Bing Shi/APS)
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16:30 Optics Facilities Tour

July 31, 2013 (APS Bldg. 401, Room A1100)

Session 4: Crystal Optics-2 (Chair: Horst Schulte-

Schrepping/PETRA-III)

9:00 Topics on Berry Phase Approach
(Yoshiki Kohmura/RIKEN)

9:25  Stability Issues at Monochromators and Mirrors
(Ilya Sergeev/PETRA-III)

9:50 High-heat-load Monochromator
(Hiroshi Yamazaki/JASRI)
(Coffee Break)

10:35 Updates on High-heat-load Cryo-cooled Crystal
Systems (Ralph Déhrmann/PETRA-III)

11:00 Recent Developments in Diamond Crystal Optics
for XFEL and Synchrotron Radiation Sources
(Yuri Shvydko/ APS)

Session 5: Optics Simulation, Modeling and Coherence
(Chair: Christian Morawe/ESRF)
11:25 Optics Modeling and Simulation at ESRF
(M. Sanchez del Rio/ESRF)
11:50 Optics Modeling and Simulation at APS
(Xianbo Shi/APS)

Session 6: Optics Testing (Chair: Haruhiko Ohashi/

JASRI)

13:25 Status of 1-BM Optics & Detector Test Beamline
(Al Macrander/APS)

13:50 Challenges in Metrology at the ESRF
(Amparo Vivo/ESRF)

14:15 Metrology at SPring-8 (Yasunori Senba/JASRI)

14:40 At-Wavelength Metrology Using Grating
Interferometry (Shashidhara Marathe/ APS)

Session 7: Nanofocusing Optics (Chair: Ray Barrett/

ESRF)

15:25 Zone Plate Development at the APS: Status and
Plans (Michael Wojcik/ APS)

15:50 Deformable Mirror and Stitching Interferometry
for Nano-focusing (Hirokatsu Yumoto/JASRI)

16:15 Performance of Micro/Nano-focusing K-B Mirrors
under White and Pink Beams (Wenjun Liu/ APS)

16:40 Closing

BE #5 GOTO Shunji
NBHEEABEBEARZRR LYY — KR - SEREF
T 679-5198 EEEEREMLZARIEH 1-1-1

TEL : 0791-58-0877

e-mail : sgoto@spring8.or.jp
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[ 1] http://aps.anl.gov/Users/3Way/final_agenda.pdf

[ 2 ] http://aps.anl.gov/Users/3Way/presentations.html#
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[ 3 ] http://aps.anl.gov/Users/3Way/presentations/
Graafsma.pdf page.24
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e-mail : hatsui@spring8.or.jp
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Wolffx DL —F—IcBbb 7 T, M
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AR THD LA ZED T B 2 & D3Nk D5
KO oKL sz, S5 Bk 7y 77 L —
FEFE IR & DITE L LEAT VB0, $
% SPring-8/SACLA @ 2 —# —[fi 1} Web > & 7 A
DHELF L L THHBD 2 — Y =Pk, fhaxo=—
R 7% IR < AZELD | SR SHTHERE O B % 2 Mk
WD, T AT ADEENCHET 5 L 9 2
R ZHER L, TRTOMMEICE > TL4e - B
W2 AT L RETEDLLHIICRILV,

270754

User Office Satellite Workshop Three-Way Meeting
(BWM) Wednesday July 31, 2013

Conference Rm. A5000

-Facility Overviews-
9:10  Welcome
Susan Strasser, APS

9:15 APS

Susan Strasser, APS
9:45 ESRF

Joanne McCarthy, ESRF
10:15 Coffee Break
10:30 PETRA-III

Daniela Unger, PETRA-III
11:00 SPring-8

Hideo Ono, SPring-8
-Publications-

11:30 Description of the APS Publications Database
Rick Fenner, APS

SPring-8 Publication Process

Hideo Ono, SPring-8

Working Lunch

General Discussion of Publications Issues

11:45

12:00

Rick Fenner, Discussion Leader
-Databases and Data Management-
13:00 APS User Portal and Associated Databases
Constance Vanni, APS
SPring-8 User Portal
Keiichi Shinbe, SPring-8
National User Facility Organization Portal
Susan White-DePace, APS
General Discussion

13:15

13:30

13:45

Susan Strasser, Discussion Leader
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-Scientific Access: Proposal Systems-
14:00 APS Beam Time Access System Overview
Beverly Knott, APS

ESREF Proposal Review: New Structure
Joanne McCarthy, ESRF

General Discussion of Issues

14:30

15:00
Joanne McCarthy, Discussion Leader
15:30 Coffee Break
-Special Facility Access: Requirements/International
and Government Review-
15:45 APS Non-U.S. Citizen Issues and User Agreements
Susan White-DePace, APS
16:00 Governmental Issues in Japan
Masayo Suzuki, SPring-8
-User Meetings, User Organizations, User Workshops,
Industrial Issues-
16:15 SPring-8 User Issues
Masayo Suzuki, SPring-8
16:45 General Discussion
Constance Vanni, Discussion Leader
17:30 Adjourn
HEE
SRD=ME—T 4 v I BXOART =T ay T
DF A+ ZH 7 Advanced Photon Source 9 B
fR2562, SPring-8 D 2 —HBHM L T 772wk
JASRI W28 O KEF S HE G ¥ K O JASRI WF5E 64
B R BmRE IR, BREARICET 24 %7
FANA 2% TR LR AEBRO &M 2
DM TEILHL LT ET,

1 BT = —[ml) Web 5> 25 L1, PSI
(A4 2)HDBFEL =T 025 LB _R=RIZL T
w3

22 National User Facility Organization
http://www.nufo.org/

#  F— SHINBE Keiichi

(AR BEEARZEMREY Y — FAEE REBERSR
T 679-5198 EER{EAEMEARIER 1-1-1

TEL : 0791-58-2797

e-mail : shinbe@spring8.or.jp
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SLAC National Accelerator Laboratory — August 11-16, 207
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X BB X %, LA L. XFEL 3% 45 23
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P ULERETH > 7 DIE, HIEHELOFRED O &
Db BT ETH S, IR EELIX, 7T A Vv —
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WERCEL & . 7 4/ VAT IRRR A 2 I E 5 5 FEH
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X SRIEMEE G — 5 — DEIRE . £ 72 Z U B
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https://conf-slac.stanford.edu/ixs-2013/scientific-
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National Synchrotron Radiation Research Center, Taiwan
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BEEFIVYEYRFYEIEE (350 GPa), A X—Y VT 7L —Kaifist, A AV Fvrr/N\— REBRSHEEFERE /¥
AX—% :Si111 (~35keV), X220 (~60keV). X#REXL VX IE—ENUERE. FVUIAEE (EDHER). &
ERYZA4AX% vk (150 GPa, 10~ 300 K). L—%—m#> X7 L (300 GPa. 3,000 K)

(L= TLAOFARBICH->TIE, BRIICE—LTAVEHEEFIERDOIE), BEEHIETYIaL—% (14~ 60 keV)
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9 BL13XU : ERRERE. BEE. +/ 27— HBORFLANIVEESRT. 52/ Bk - R/ Bk
RESEESEN REICERIND T/ 27— )UEEDZ QBHEERT. Y1 0 0E—LAlC &2 BAH#EERT

ER/N\YF 1 ZEERE BEEE. BIFL Y XEXYA/OE-LRER

REB/N\YF2 1 A-—THEAHEKESE

EBR/\yF 3 AL ANREERBESEZEF v/ V-7 L—MERAYA 7 OE—LEITEE

BEXZR (SI1119XER) DET7 Ty I ARER (Si111ENTRER) Z:EIRT

SiPIN 74 hNFAA—RigHER. YV FL—ravigdds, YUY RUTMEESR. AAXA—IVITTL—b AAYFr /=
BLI3XU Z#IHTHIFAENZ A, 2V ThETERELGDUEEZRFLTHEOSNDAIE. BREFIICE—LAT I VBELE (HR:
tajiri@spring8.orjp. $# : imai@spring8.orjp) &I IE5EHLELTIRE W,

BZEHIE7YaL—% (6.2 ~50keV)
. L XAFS BIE (3.8~ 72 keV). #&& - HBIRAKID XAFSBIE. 714 Vv I AFv Vi
10 | BL14B2 - EEFIA I £ BEHE XAFS (B5E QXAFS)

XAFSHIEEE., 1AV F ¥ v/\—, 195K F Ge ¥EHRRER. T MLRHE, GRETFINERER. /774427y~ (10K~
FR). BEEAEEEIL (BB~ 1000 °C). #¥FEEEEI (BB~ 800°C). HAMEHKEE (FHlcHlc> TILERIICE—
LT ViBHEE (KHE) ITERDI L)

RAEE#EA (3.8~72keV)

. REISDAE, SERESHT. RE. RE. HRXBEHR. XA A—IVT | XBIR
11 | BL19B2 : EZEFA | 557 1. BINEEE

MREITRE, SHMEHE XA A—IVTAAS, WNERERE (REREESHEFICEBZREL THE3/N\Y FD2R
iRt (IP%) ZRAVWTAEZTWVWERI,)
RPEHA (3.8~ 72keV)

XIGFEWA A —YV T XA OE— L [ EER X REME. BERIC/0CT. f480
BL20XU : YRIZARRAVOCT., XIROVZ 74—, Je—L Y MXEHFE £X/ BREFR
12 | —ase oo EEUHETIREXEHEROHEETOBRME
EF - AA=I2T EREA BFIYRSAMA A=YV S fIBIYRSAMCT
RN EEL

A R—V V7 BB RERRAHAINEE _#RE//OX—4:Si111(7.62~37.7 keV). XIF511(~ 113 keV). 1 AV F+
YIN—, YVFL—Y3 VAUV, Ge-SSD. &S fREEEGREHE (E—LATZY. XBA—IV/UE). B CT HLVRNYT 2
OCT (BYEEDEFITATE)., RPERBI Y-V T—R (VU ITHEERR—I), XA A—I1 VT2 T7747 BeR&. 4
A > FH)

KFERIEEZEHIET VY2 L—% (7.62~ 113 keV)

micro-radiography. micro-angiography. micro-tomography. refraction-contrast
BL20B2 : imaging B ENEE UL THAIAEINTWEEMITH B, ERZFEMRZENE Lic. B
EZ - A AXA—IVT] DEFEEMT 2HE

HERTF O X 71 A=YV T OERKIMOWFRAF.

13

RAREHTE SO @R GRS (D810 um BE ), KEBES®REHE (RBH12cmO3) FRE-LZ(> (215 m) &KE—
LY (300 mm(H) x 15 mm(V) ; EEg/\NyF 2. 3. 60 mm(H) x 4 mm(V) ; EE/\vF 1),
REEHA (5~ 113 keV)

14| BL25SU : Z&74& L

RIRDIEE &K CREFAIEIC L BRMBRT - D FOARMESY 1 F 37 ZOER. HoH
HINEEIC L B FHEABORXIRRNAIAE, RRERE T TORXERRINDICHE. ]
XY A7 OE—LZRWCAADT. REFONE L CRXERIED I L BEFEFIK
REDERR

15 | BL27SU : SRX#RAALF

B7ZyF:8i (111) HREAMXBICLDZBIRILF—EXR (23 ~35keV) OFA. MXBRINDICHNEEE, BERREE
CT7ZvF B FARBICELZEIRILF—]XIR (0.17 ~ 2.3 keV) OFIAH. BXFRNDIHELEE. TGS CICERFE
BedRE LD AERE CBFONKRE. FHADNHE. F)

BE. RREFRRE T TORXFEAKRMEICDOWTIE, BFFICKIL> TERICELEE (BR) COTEaDbEZLEET S,
8DFF7vYal—% B7ZVvF :23~35keV. CTZVF :0.17 ~28keV)

BEXREH  XBIRIS7 4 - IRILF—DEBEOIHAE. KOEITRILF—28
16 | BL28B2 : B8 X#R[EIHT | HE XAFS (DXAFS) : b2 - MBHRIGBIZOMR. EXEVIGA  BEHCAREEM -
HERAA=IVT

BEXRIRI ST KB, TRILF—DBE XAFS RE, EFAEYLARREE, LENEFRET. RAEEA (B2 5keV ~)
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17 BL35XU : TA /v HIREB, REDTAF IR, RFEHAEEEEHMERDIT A FI TR,
S FREE I I BLEL X $5IERMEBREL & & LIS EREL

X #RIEEREL (~ 1 to 100 nm'. 12 Analyzers), BZ# k7> Y2 L—% (15816, 17.794, 21.747 keV)

18 |[BL37XU : 9D HT XA VO E—LAZBWA D, BHEBTRENMMN. BITRILFT—EE X BRI

EER X RIEWER. £EREIE AAEE X BOTEER. BT R/ILF 8L X ROTEE
BEHIEFYYaLl—9 (ATSVF  BRAEERAHBEZERET/70X—%, Sil11 (4.7 ~37.7 keV). XIF511 (~ 113 keV),
B7ZYF 755 keV)

19 |BL38B1 : &&= Il | 5>/ 0 BOIL—F iER 8T

RIS R EERHREEE SPACE E 7= HIERA Web 1 >4 —7 1 —XD-Cha ZfB LY Y\ UV BREREERT—YINEY AT I
RAEMA (6~ 17.5keV)

E— LY+ X GERMZIE) : 0.09(H)x0.18(V) mm?, 0.09(H)x0.12(V) mm?, 0.09 (H)x0.08 (V) mm?, 0.09(H)x0.05(V) mm?
=& X #f CCD #1288 Quantum315r (ADSC)

ERERNTARMSFEE (=90 K)

RIVF BB Si-PIN 7+ RF A A—R

it R B ERREE SPACE

SPACE Bfg@~ v > hAOmRy k

SPACE BfE@&~ o> kY —=ILF¥ v

HAZEETOYE—MNEAIE*

FooA VEMANEE CRREHE : 250 ~ 500 nm, 300 ~ 750 nm) **

*UE—NAEOFBEEFEIND AL BYEEER/HK.

H*BEHONEBONBEFEIND AL, FEPBRICEYE & EEBH,

XS HA= et (XMCD) & & UTTRBROEICAE. X REXLDINHE L VUZOHEK

vy Wy A&l X EHEBRSEEL. Y17 0E—LZBWe XMCD BSRA X =3 > 7 - U\ -

20 |BL39OXU : BIEM HUNEBID XMCD & & CTTRBRIVBLAE. ®ET TD XAFS & & U8 XMCD BIZE . KF-
BEER X IZARLZ BV X RO

FAVEY RARERT XEBEF. 5~ 16 keV TEATHE).

XS H et (XMCD) HIERE + HisHARE (BHA 2T). BEE#HEa (10 T).

X SR EELF 4 BEHTEt (Huber 424 + 511.1) (). X#@FEXMAEE (0 ).

EREE NUDVLABRESISAARXY Y~ (20~ 300 K), #EE8HA (2~300K), ANUTATZ7O-BGHEE (11~ 330K)).
BEFR4ERE (DAC. EE~ 100 GPa @EiR. EHE~ 20 GPa @E&) ().

BEXMCD KB 25— (&EE—LT1 X< ¢ 10 um, W.D.=360 mm. 5~ 10 keV) ().

B XMCD. XAFS A KB 25— (&XE—LY 1 X¢$ 100 nm ~ 300 nm, W.D.=100 mm, 5~ 15 keV) (*)

() FIRFLEDHE, FERFRICELEE RN EaLEELEL LY

(**) —8. MPETEBRVWIRIF—EELNHOET

e BARIETS & OBELER. X GO TIEEANE. 26 X @M. ¥4 00— L&A
21 |BLAOXU - BT TV TR | ourss s S8, OB v 5 XAFS (B QXAFS). HUNBESEERIT

[B—I\VTF] XIE Vv vI— BERCCDAXT XIEBAA=—IA VTV T 747, YAG laser, INAEELAEZE/(X, EYR—IL
KFER [BZN\YF] BELORE. V—yTL—hEAXESR
ANYBNWTYVal—4 (8~17 keV)

22 |BL40B2 : #Bi&EEY=2 X SN EEL (SAXS)

INEEELA A S ERlE/NAEESRHESEBEOER ; 250, 500, 1000, 1500, 2000, 3000. 4000, 6000(*) mm)
AX=I VT 7L —MEHER (R-AXIS VI, Rigaku T8 ; /\ERE&EH2R)

AA=IAITIITFAT GAVF) +MX=IVh AT (IARKLEESR)

EEAA—=IAAFICIE. CCD(C4742-98, Hamamatsu &) 3 %L CMOS(*) (C11440-22C, Hamamatsu #t2) DZF#IRHAJEE
72w NSRS (C9728DK-10, Hamamatsu #& ; [KAEIEA)

HELREHIERILY — (%) (HCS302, Instec #H84), X NS —#HE DSC(*). UHIHAE DSC(Y). BRAARKEREE (BARES Y Y
NIL /5

RAEKA (6.5~ 17.5keV)

") FIRFLDBEIE. BERABRICE—LAZI VIBYELITEELEEREET D,
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23 |BL4TXU : BEEY=F | EEYS, EEEDT X SESEERIT. BEOMEEERIT. MUI\EOEk BRI

5 IV ERRRETEE

BZHE7vYalL—% (6.5~ 19 keV)

E—Lt+4 X GEEMIE) © 5 ym ~ 50 ym

REE Y t)LigHigs PILATUS3 6M

WA IFERERE (BRAX 290 K. AU AHZ =220 K)

RIVF BB Si-PIN 7 o b5+ A — R8s

it R BB E SPACE

*2014F 1 ~3BICEXXERVCOINEOBHZTVWET, TOFEICED. 2014A HHIE 19 keV LU ED X EAFIATREAR I RIL
F—E—-RDEBRZETVLWEHA,

24 |BL43IR : #F-/\14 FRONEEMA N

SEEDREME. RIFEIEMIAMIE. RO IEMIER
¥ 0 100 ~ 20,000 cm”

XAREHFr R R RREIC L 2FRAR OBEM. EBLRE. Ko X SRETAIE.

25 |BLAGXU : EXFIBI |5\ mwmeon

BEHIEFYYa2L—% (6~ 35keV)

Lo X fREHET (HUBER & 8#i[EIHTEH /C B x & L — RILESR « BUNAAS X RO - BiEL. REFAE. ZBICHAE. Zofs X
HREHT - BELAIE —R)

X FHABFOREE XBEIRILF—(E8 keV TER)

26 BL47XU :

LEFHN - A 20 CT XfRfE, BEMIRBIZ, YHERIZ. BREMERE

B X R CT KRB, EXKEYr/OE—L / EEREHIERR,. EEHLEZYIaL—5 (5.2~ 37.7 keV. KFRH)
BEXEABFOREE X EMEICL DB IRILT—DEEXBFNN | BFARNE L CREEFREDRE O

- B X REATRILF— 1 6. 8, 10 keV D 3 == ER

CEXTAX 940 um & ¢ 1 um BEZBIRFEATE

AV EY FARAERT  XIRBIEF. 8 keV DHERTIRE

- AELREFIRERE, | 40 ~ 600 Ki2E (SHICIE 7 O—BURIEANY U L= ER)

o1 UM EXEABLVEEREZHFLESNSRISIELE EOEFIT GO EINRE,)
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BEfE—LZ1Y

No. | E—L31 V% AR T

RBRAT—> 3y /B
KB (REIBTOIRILF—EHE%)

BF TR S HBFIEMIR -— Ac station
AX—=IE—R, BEFE—R, DHE—RFICLZ2BNBR E+ nm) OEER LY

BL17SU : BIREER
27 TR YR || Z D ABFAIRE. R XA DNRE, R X RO RBERE RENFRRAT—2 3
Ell VEDRBEENH B, Koo EXLLE—LNFIBARGERERAATIV Y (EXEISE

RAUBET 1.OmMEAEHTY7ZEFE-LETAR 1.6 m&EAR 2.0 miED 7 U —XR—2X)
MHAEREETH B, FMIFE—LT A viBYE - KEXT,

AZREIET YY1l —%. TRLE—EE@a&bT75YF : 300 ~ 1,800 eV, LXILF—4##EE : E/dE ~ 10,000, E— LA
ZA@FKRHMIE : #930 um (H) x4 pm(V)

BL17SU ANDOHBEFIARFOBRICIE. BRICUTOREREBIBLUEL DI E8bEERLELT 2,
REFDOHERE : BHE Ashish Chainani (chainani@spring8.or.jp). A5 (oura@spring8.or.jp)
MXIRFADNEE | BiIf S (toku@spring8.or,jp)

BFHE EHEFBEME : JASRI /\F (kotsugi@spring8.or.jp)

WXHREHTRER B B (R) (ytanaka@riken.jp)

KERFRIRRAT— 3>  BHf Ashish Chainani (chainani@spring8.or,jp). X3& (oura@spring8.or.jp)
KERFAATVU T EIF KE (oura@spring8.or.jp)

BLT19LXU :

28 IEEH: #%IE*SI’? “ RR7>YVal—¥9—HzpnEL ?%E%EE X RIERIER

EEBIAT—vay /EEB: 5(W) x34(D) x 45H) mDA—TFV/I\yF, KEEE PINTA RFAA—R, YoFL—Yavh
IV AFXTFrIN— ATFVEVTE—Y—RSANELCOAry O—-5 NMEVER, hovy, BBY VI DRFICEE
LizhUA—ES

KR GRRMIBTOIRILF—8HHE) « BEZRHIEFYYalL—% (7.2~ 18keV. 22~51 keV., 7Fv T X :~ 1014 photons/s
@12.4 keV)

ZFOMDOEEPREICDOVWTIRERICE—LTA VBHEEXRTIHRAL LSV,

29 BL26B1/B2 :

B s/ A& X s RBATRICEDWeEIET / LFE

CCD #&itig8 (RIGAKU SaturnA200(BL26B1) , Rayonix MX225(BL26B2)). IP #&H#s (RIGAKU R-AXIS V (BL26B1)).
KEZEY RV T ZA X —%, RIMEREE (90 K~FR). Y 7ILF Y+ — SPACE. RAEHA (6.5~ 17.5 keV)

BL29XU :

s E—LZ1>rIb—L >k XREFRLYERERE
30 I IERES | &R o % ¥ b X #REFA L EREHE

ERRAT—Yay /HEBEHW) x3(D) x3.3H) m3 [/\yvF1]. 1T0(W) x 4.25(D) x 4.5(H) m3 [/\vF2]. 8(W) x 4(D) x 3.3
H) m3 [J\wyF3]. 6(W) x3(D) x33H) m3[/\vF4] OA—=TVI\vF, XEEE PINT7AKNTA1A =R, YVFL—Y3
YHIVE AAYTFrIIN— ATYEVTE—F—RIANELOAY bAO—-F. NIMEYVER., hov5y, AEEEHREXRD
X5, BEBYYIDRFICABLIENY H—ES

KR ERMUBTOIRILF—8HAEZ) : EEHIE7>YYalL—% (5~19keV. 16~56keV. 75v I X :~6x1013
photons/s @ 10 keV)

ZOMDEEPREICOVWTIFERIICE—LTA VIBYEFTIHALIZSI L,

31 BL32XU :

: : KRB WEENT, EEBHT X RERBERIT. BHBE R SHER
BT 5 ity sty |FANE BN, ERENT XRERIMERIT. B EOHGSIERT

ERAT—Y3y /HEE EEMIZ>—§X1=v b BERI-BEEI=-AX—%., {EER He W IFEE. BRE X R CCD & HI.
Ny TRy EVRIGABRESRRBOMR Y b

KR GERMIBTOIRILF—8EESE) R N\ TUYRFYIVaL—% HRMIBTOE—LYAX] 1 ~10270VA
(2013/10/093R%) [1 27OV E—LD 75 v ZX] 7x10'° photons/sec.@12.4 keV [FIAHEERTRILF¥—&H] 8.5 ~ 20 keV

32 |BL44B2 : Bt YERZE |MREFEFRLEESNERZEOME

RREE 050 ~ 1.0 A

EEt : TNRA 22 5—NAT (AAXFHE 1 286 mm)
RS A A—IVTTL—h

REEHE 0 100 ~ 1000 K

ZOMEFEMIE. FRIICE—L T VIEEEITITHEHAL LS,
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33 EBELE;E)X*%‘:EE%? I X#NAREL (SAXS) £l VIV EBRR. £EEDFRE
(HEFIAIE SAXS ATF—Y 3 vDH)
ENRENAREL N XS (R E 450, 1000, 1500, 2000, 2500, 3500 mm)

CCD B X igta a8 (61 > F X 1), IP @128 (RIGAKU R-AXIS IV++). 74 kY h YT« v 2 kTHSE (PILATUS300K-W),
EAERER7Z Y h(RILEHE (HAMAMATSU C9728DK-10)

BEREEHEEIL (5~80°C)

BHZEHIRFEE7 VY2 L —% (SAXSAF—Y3Y 167~138keV, 75v 7 X~ 109
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2014A SPring-8 #BAE—LAZ 1 VHBIAKRGEE (—iKRE) D
EE(CDOWT

2014A AP 26 A A~ TH(FE)) BT %
— AR (PEFER 3 B DIA) 120w T, DA O B4H
TIINEL 3 v, EENHIH CHEZEEZD
ik, T2014A —RGRRE (EEF AN E) OBEICD
W) #JELZS N,

¥, MEBRERNR—Y LA bE T, T2014A
SPring-8 fFBMAREESEEIE, b THERZI Vv,

RSEEE]

2014AH1 X b Bt EE% (SPring-8) & w71
#(J-)PARC/MLE) B XU A —%—a v Ea—4% (5)
ZHELCHHT A2 L&A E L EE2, —
MR (RRIEEA) 2 R E L CHEEL T, i
flic> = £ L Tik, T2014A SPring-8lc &1 3%
“J-PARC/MLF 8 & TRy &EEULFBZITS
HETDEEICDOWVWT 2 IR LIV,

(B x]
. EEIC O W T

AR IEEA U & RS IO W T
MR, "HRE—L 54~

FREE 1k
IS )

-U—I -’b -w -N —

SERR254E12H 12 H (OR)
ZEHT10:00 JST (BRHISE T I4)
FH 3552 BEE A

BAIZOWT

A OMWA

WEEICOWT

10. WEDOREHIZDOWT

11, ZoDfih

12, fwabeit

-© -m -ﬂ -®

1. —RREICOWT

AR, RO D S B X R E TR IR
PH o i B FE R G © — A 3 & OVl i) 70 0 2 45 1 %
fifi 2 7z SPring-8 Z | ¥ % F| W ZE i E T, —

it e M (e S B A
DA R A RO R A i i v 8 —

MEEE DA (X, JASRI 2SS FEIIC IR E L 7 B3
SR X 2~ — FSDEERA ) R—
> oa VERIEHEEIED YD D | HEEEE T TED
F9, L, TEEFITXEREOREICD
WTy BXY TAY—MNRERERA / RXR—=2 3y
WIRHEERBEOEEIC DWW 2B LTl E S v,
LE, HiiZH I Tw3E—2L53 4 v ZH
FEESRD 2\ i 1E, HEERTIC E— A T 4 VHPYHAN
THER S 230,

2. HEIFEEREEHNREEERBEICOWVWT

— MR | R IR R R & B A A L K
ENFT, BRIEEAEE (X, WCEIC X DR
R EZ AR L T2 T, E—AflifR%
br& e p80E T, AREAHEIZ, RAFHDE
B3l . WAL I E 355, RIS
Lt —affifRs@#ieonsfHE LD 23, R
HEAHEOHFENFICOWLTIE, BEICEHDL S A
BafRE L, MigeEREH L & bic, WERRRC
RELTEY, EBERNED 2\ IEG R 1B FIE
DEFNILHEICECHAHINTED £7,
BCRIE A A 1L, FEBRFE M 60 H AN O 4
W BHERZT) IKHHEGT~HLHIH L,
AR A HEAN DL EDHRET T,

3. AR, SRE—LZ1>

PR, HEONRELZE—L T4, V7
FEC (7 bEIA - 127 b =8I ZLUFICR
LET,

@2014A DENRZILINY FEEE— RICDWTIE T2014A
SPring-8FIBMAREESEZIE, O 1. (3) 2014A D
ERZIINY FEEE— R LUV SPring-87Kh—L~R—
U TeERFIINYFEEE— RTBRS (http://www.
spring8.or.jp/ja/users/operation_status/schedule/
bunch_mode) &= cSBL f2E W,
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— SPring-8 COMMUNICATIONS

(1) FIAI
[RRIEFEHEEE]

2014A 1 (CFEL264E4H~TH (F3E)) 12> 7
FEEIDLTET,

[ REFZEE]

FEEFHICE b L7z —24 54~ (BL14B2 :
MM, BL19B2 @ FEZEFIA 1, BLA6XU : pEZE
I T, 2014A O 1 CEE264E4 H~
6 Hdhf (@) 1T, 2o —054 T
12 2014A 1 CERR264E4H~TH (F&)) It
7 hEEDYTET, 2B, 2014A DFE2H (F
2646 AHhfl~7H (FiE)) DFAIZ DWW T,
IR 2644 H FAICEET 2 FETT,

I > wTld, T2014A SPring-8 # %L
AUEELTIH, o TR3 2014A E—LZ1 Vil
BERE-EB, L I2HEIEI Y,

(2) MRE—LILVBIOE—LY L L

VEONRELAE—LIAVELINLI ARSI
DE—=LZ A Lo T 2E AU TORD LS
DT, BB, 2O 7 FMEEIAIZ, ERE Db,
FElO R INF S, R AREEA HE, —
PP =2 = =D D GO MEE R L T
EJaN

FEEFIFHICR b L2 —24 94 >~ (BL14B2 : jE
FEFA I, BL19B2 @ FEZEFIA 1, BLA6XU : pEZE
FAN) CTREZEMATHOAZNRE L ETOD
T, ZD3ERDE—L T4 U NBEDOEIZ, T2014A
—EERE (EEFANTF) OFEICOWT, 2%
(EE W,

ZE. BL25SU IZ2WTD A, FHNISEEN R
ELET, HflicowTId, T2014A SPring-87l
FAMRRESEEIE, 2 JEEZI 0,

HAE-LZTY

BLIOXU |m &Y 40% LI
BLI13XU | Zifi AL i T 70% FEE
. |EERIT o
BLUBZ™ | ppog tpap~ oty | 070 B
PESEFI 1 .
BLIOBZ™ | wiogtpap~o ity | OO0 ot
BL20B2 |- A X—P v )1 55% Tk
BL20XU |- A4 X =P v 71 70% T
BL25SU** |k X Kl 4536 SEELR L
BL27SU  |#k X #iotfb# 70% FPE
BL28B2 | Ffa X fnlyr 70% FoE
BL35XU |57 fEneJE i HeL 70% R
BL37XU |46 bt 70% FRPE
BL38Bl  |HEXEEYAI 65% RS
BL39XU  |fg#MEM R 55% L
BL40B2  |HEisAm 1 70% FRLEE
BL4OXU |E7 9 v 7 A 70% TR
BL4IXU R4y | 40% FLEE
BL43IR  |#4 4tk 70% LI
PESEF T .
BL46XU (B, 26 66 4 Fi~ 6 Fl 1) 65% FoE
BLA7XU | & F5006 - v 27u CT|  55% L
*EEFRSBOHZN

“*SEFEERNRIE LI,

BiE—LZ1Y
(IGEORNICIBIADOEHEEF CEBVEDLE EE ,)

. _ E—AFA L

E—AL74 v PN
BL17SU  |#iff BRI 20% RS
BLIOLXU** | Fifff  #yBRIAA T 20% FREE
BL26B1  |HEff HExES 7 41 20% 1%
BL26B2  |HEff S/ 410 20% T
BL29XU** |HIWF  PyEEkles 1 20% FLEE
BL32XU |HIfff &=~ v b&osr | 20% L
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Application Development of Nuclear
Resonance Vibrational Spectroscopy

A, (NRVS) and Synchrotron Méssbauer
Spectroscopy of Multinuclear Iron
Proteins

- Stephen Cramer

R4 (i) (University of California, Davis)

R OBER S | 201380103
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[(REIRX V]

The principal investigator (PI) developed the technique
of NRVS (Nuclear Resonance Vibrational Spectroscopy)
at beamline BLO9XU and has been applying it to iron
atoms in metalloproteins. This achievement should be
highly appreciated. SPring-8 was featured on the cover
of Angewante Chemie in which a recent paper from the
PI’s group was published. Currently, the PI is working on
several iron-containing proteins with NRVS. However,
in this new long-term proposal, the focus of the entire
study was not clear to the committee. Since the PI made
significant contribution for development of nuclear
resonance scattering, the committee expects him to
expand this technique further. For instance, the spectral
range may be widened. Thus, the committee suggests the
PI to use the reduced shifts on technical development to
make NRVS more widely utilized in protein chemistry.
Accordingly, the title should be changed to “Application
Development of Nuclear Resonance Vibrational
Spectroscopy (NRVS) and Synchrotron Mossbauer
Spectroscopy of Multinuclear Iron Proteins”. For
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application to individual proteins, the PI should consider

submitting a regular proposal.

[FEBREATAH 1T K B WHEm ]

This proposal aims to use the technique of nuclear
resonance vibrational spectroscopy (NRVS) to address
issues about the structure and dynamics of Fe-S proteins.
The NRVS technique involves scanning a highly
monochromatic (~1 meV) beam of x-rays through a
nuclear resonance (in our case ’'Fe) and monitoring
transitions that correspond to vibrational modes.
NRYVS is proving to be a valuable complement to more
established techniques such as protein crystallography,
NRVS

yields a vibrational spectrum that is selective for normal

EXAFS, resonance Raman, and other methods.

modes involving motion of Fe sites.

Fe-S proteins serve a wide variety of essential tasks
in living systems, including electron transfer within
proteins, catalysis of chemical reactions, sensing of the
chemical environment, regulation of DNA expression,
repair of damaged DNA, and maintenance of molecular

structure!'’.

Our research in this long term proposal
focuses on three critical reactions that are handled
by Fe-S proteins: the production and consumption
of hydrogen (H,) by the NiFe and FeFe classes of
hydrogenase (H,ase) enzymes'”, (2) the production of
ammonia (NH;) and hydrocarbons by the MoFe and VFe

B4 and

versions of the enzyme called nitrogenase (N,ase)"
(3) the sensmg of nitric oxide (NO) by the Fe-S cluster
"' WhiD from the tuberculosis causing bacteria M.
and NstR from E. coli"”

Our program aims to use NRVS to answer structural

proteins'
tuberculosis'
and dynamic issues about these proteins. Based on the
advice of the review committee, we will also work to

improve the biological NRVS technique. In particular,



we will attempt to (1) develop a cryostat that can more
efficiently capture the Fe K-fluorescence from our
samples, (2) further lower the background count rate to
allow observation of weaker signals, and (3) develop new
scanning algorithms to optimize our use of beam time.
We hope that our contributions will make biological
NRYVS an even more popular technique at SPring-8.

References

[1] ”Structure, function, and formation of biological
iron-sulfur clusters.”, Johnson, D. C.; Dean, D. R.;
Smith, A. D.; Johnson, M. K. Ann. Rev. Biochem.,
2005, 74,247-281.

[2] Studies on hydrogenase”, Yagi, T.; Higuchi, Y.
Proc. Japan Acad. Series B, 2013, 89, 16-33.

[3] ”Nitrogenase reduction of carbon-containing
compounds”, Seefeldt, L. C.; Yang, Z.-Y.; Duval,
S.; Dean, D. R. Biochim. Biophys. Acta, 2013.

[4] ”Nitrogenase: A Draft Mechanism”, Hoffman, B.
M.; Lukoyanov, D.; Dean, D. R.; Seefeldt, L. C.
Acct. Chem. Res., 2013, 46, 587-595.

[5] ”Bacterial Iron-Sulfur Regulatory Proteins As
Biological Sensor-Switches”, Crack, J. C.; Green,
J.; Hutchings, M. I.; Thomson, A. J.; Le Brun, N. E.
Antioxidants Redox Sig.,2012,17,1215-1231.

[6] “Mechanistic Insight into the Nitrosylation of the
[4Fe-4S] Cluster of WhiB-like Proteins”, Crack,
J. C.; Smith, L. J.; Stapleton, M. R.; Peck, J.;
Watmough, N. J.; Buttner, M. J.; Buxton, R. S;
Green, J.; Oganesyan, V. S.; Thomson, A. J; Le
Brun,N. E.J. Am. Chem. Soc., 2011, 133, 1112-1121.

[7] ”In vivo Fe-S cluster acquisition by IscR and NsrR,
two stress regulators in Escherichia coli”, Vinella,
D.; Loiseau, L.; de Choudens, S. O.; Fontecave, M.;
Barras, F. mol. microbiol., 2013, 87, 493-508.

- SRR -

TG X 2N 73k & X fk R ]
Prick 2 T~ v LB X OHER
YE O EREEY O

A

FBEILEL (TR | K R GRS

RO IVER S | 2013B0104
S GV BL10XU
ARG R BFIRT 3

[Ffa X ]

AHE L, S - WEABREE T IS B T 58U
A AN 7o & X AR T O [ R E 1 K
D, HIBRPLEOWEME D T T AMELZHIET b
DTH 5, MEEZOEHENC X > TH S L E®R%Z 3
T 2 €7 VHEIE, BRHBREl o 7ay 74 7
MEELTA VNI DHDT—<ThHb, A
. 1) HBERNEBICHE T 2 BRI uREAE. 74
i ALY O SR IE - JH T COfS MG,
M, BIRE, WEMEoMIH, 2) HMERNYE O S
WREOMRIHD 2IHH Z Bk N2 T —< & LTREL
TWw3, INslx, ZNE TORMPFHFE TR
L 7 MR RERSE T AHIE S AT 22T 25D T
» Y. SPring-8 M FIHIFEAE 2 i KFRICTEH T 2 W58
Thb,

INEFTOTNRBRERE 272 LT, Wik
HiS &z % i 5 72 o DY) 2 iF28 5 HE A3 T
S5NTEH, SBBRKELEEBMEFETE 3D T,
ARHGEHEZ RIAAAREE L THRIRT 200 LT
%,

[SFEBREATH T & B FZehs]
ARIAFHIE X, RIS X 2 THEHE X BRIA
FEBIOARYZ a2 a€—2FEH L kg
T oA ) (RIAAIFHFE2009B0028) D%
E2zHETOLOTH 2, ZOEMFHEEICE VT,
FA I OoDORE LM ZT> 7, Z2D—DI,
TG A AN 7 o3 ek % SRS M AR X E — 4
74 (BLIOXU) ICEATSZLICXST, XA
N PN & E U R T X R R I i 2 2 17
ATATFLAREAL., V—F v TORKRHHIE IR
L, COYATLIIHBSTAYEY T VELE
JEREE 2 RET S 2 LIk > T, 1000 K $TOE
wmTOMEIRETH D, LT, HEROKL - v~
FLERET 2RENBZWETH L2 T R A T A
%4+ (Mg, Fe) O 8 X t¥_u 7244 + (Mg, Fe)
SiO; DIEAEFERR E & b, BEHHEX AN 756
EICEoT, INHILEEFNIHDOAE VIREEZ H
JEFTHS T LT, 5B ORiBAF 12 4 7 E—
LA VIZBWT, Y4 YTV FT7yELEZHVE
EEFE A EEICE LT, 2000 K 2 A % &% 5
A UIREEZATREIC T 2 R —% 70 L — —JinEk
Wy 257 L %ZBHF L, 150 GPa L Lo EED b
& T2300 K T30 W[ D2 e M BVE Tl g I L 72,
COENMAMFECB VTR, s 0L D

SPring-8 FIHEE®R 2013 F£11 A 390

SPring-8 i ————



— SPring-8 COMMUNICATIONS

7o WZBAFE L 72 8efi 2 FlvC, BLIOXU E— A 7 4 ~
IZBWT, MHEEE L L — =gk 2 v s
52000 K 28 2 3 I CiEfERICE W T, X
TR EE & BERE X 2877 743960 [E IRl 8 %
79, BARMIZIZ, 2nenEZorH LT, HiBk
MERRT 3 EELoNTw I - BILEAESPT
i~y PV EES 7 A BRI O RS T T T
DAY IRAE, WM, BFYE, 5SS 2 I L
72\,

I 61T, INFTEBREML T3 eEskin
FRDOBRIREEDRIH 2D 5, ZnETIZ, ¥4
YEVF7VvELOREHEZ TRT A LIc k-
T. 30 GPa, 2500 K 2 #\>T Fe-S-O fl{kd> 5 0
XARHOEBELOMIE IS LT 5, Sk, ik
Bz I HICTRTEIE, KD XE—ak%
W27 L, BEEX BT Efi %2 & & 1 ] - B
#7532tk TORBEBHBILERP Y P LE
SRR T % 77 A R ORRIBIfR. BlS OPE, Ol
ROEE, BiEDORIHZ T I2\»,

DL EDFEERIC X > T, HIEFENIC X > TH o
TG A BH T 2 FME D KRR LR R % R T 2
il HBRPHOVERR DT TV 2L
72\,

- BFIRGRES -

NRVS of mononuclear and binuclear
e 44 non-heme iron enzyme intermediates

and related model complexes
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GEUTEN FIRT 5
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This group have been applying NRVS (Nuclear
Resonance Vibrational Spectroscopy) to a few classes
of non-heme iron-containing proteins. They observed
low-frequency vibrational modes of high-valent diiron
complexes involving Fe motion and its spin state, and
assigned them using DFT (Density Functional Theory)
calculations. Such studies have been published on several
high-impact journals. The group are now focusing on
several classes of iron-containing protein to understand
the common function of iron atoms in each class of

proteins. To achieve this goal, a substantial amount
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of beam time is necessary. Through this long-term
project, the committee expects them to develop a unified

understanding of function of non-heme iron atoms.

[FERTTTA 1T & B WFFEEE ]

Mononuclear and binuclear non-heme iron (NHFe)
enzymes have a wide range of activity and play
crucial roles in health and in bioremediation. The
goal of this research is to use Nuclear Resonance
Vibrational Spectroscopy (NRVS) to characterize
oxygen intermediates of these enzymes for mechanistic
NRVS is ideal for these studies because

the vibrational information on the enzyme intermediates

elucidation.

gives selective information on the Fe active site and
therefore provides insight into the geometric and
electronic structures of the oxygen intermediates and
their contributions to enzyme reaction mechanism. The
intermediates we plan to study are summarized below.

The key reactive intermediate of many mononuclear
NHFe enzymes that catalyze a wide variety of oxidative
reactions, including halogenation, hydroxylation, ring
closure, desaturation and aromatic ring cleavage, is a
high-spin (S=2) Fe(IV)=0 species. A Cl-/Br--ligating S=2
Fe(IV)=0 intermediate of the aKG-dependent halogenase
SyrB2, which chlorinates the native L-threonine (Thr)
through activation of the aliphatic C-H bond during
syringomycin E biosynthesis, was recently trapped
(with an inert substrate analog, Cpg) and structurally
characterized by NRVS. We would like to extend these
studies to elucidate the geometric structure of the S=2
(SyrB2)Fe(IV)=0 intermediate in the presence of native
(Thr) and non-native L-norvaline (Nva) substrates, which
are halogenated and hydroxylated, respectively, and to
the §=2 Fe(IV)=0 intermediate of taurine dioxygenase
(TauD), a prototypical aKG-dependent mononuclear
NHFe enzyme which has a facial triad carboxylate rather
than the halide that can both H atom abstract and perform
electrophilic aromatic substitution (EAS).

Rieske dioxygenases (RDO) are mononuclear non-
heme iron enzymes that catalyze the stereo- and regio-
specific addition of dioxygen to unreactive aromatic
substrates to produce cis-dihydrodiols, the first step
in the bioremediation of aromatic compounds in the
environment. A molecular understanding of the detailed
mechanism by which these enzymes activate O, for



incorporation in organic substrates will aid in the
development of bioinspired catalysts and bioremediation
systems. Benzoate 1,2-dioxygenase (BZDO) is our
benchmark RDO enzyme. The key intermediate in
its catalytic cycle is proposed to be a side-on (hydro)
peroxo—Fe(III) species BZDOp, and two pathways
have been proposed for the reaction of this intermediate
with benzoate. Understanding the protonation state
and binding mode is key to distinguish these proposed
reaction pathways, and we will obtain that information
through NRVS.

HPCD is a member of the class of extradiol
dioxygenases that utilize a mononuclear NHFe active
site and play an important role in the bioremediation of
aromatic carbon sources in soil bacteria. The extradiol
enzymes are unusual among mononuclear NHFe enzymes
in that the reaction they catalyze is believed to proceed
through a peroxy-bridged intermediate. HPCD is an
ideal enzyme for exploring reactivity of the extradiol
dioxygenases, as several oxygenated intermediates in
mutant forms have been trapped, and intermediates in
the wild-type enzyme have been crystallized. Applying
NRYVS to this enzyme will help determine the geometric
nature of the oxygenated intermediates in the extradiol
reaction pathway, and coupling NRVS data to DFT
calculations will lead to the experimentally-calibrated
elucidation of the extradiol reaction mechanism.

Binuclear NHFe enzymes utilize a diiron cofactor
to activate O, for a wide range of reactions. In general,
their active resting states bind O, to form peroxy
biferric intermediates which can be classified into two
groups: P and P’. Elucidating the structural differences
between P and P’ is essential to understand their
different reactivities: P needs to be activated for enzyme
reactivity, and in wild-type ribonucleotide reductase
(RR), conversion from P to P’ is necessary for the
reaction to proceed. P’ is also demonstrated to be key
in EAS reactions of binuclear NHFe enzymes. For this
conversion, computational studies have proposed several
possible active-site structural changes. To distinguish
among the possibilities, experimental data on P and P’
are necessary, and NRVS is the most suitable technique
for this system, as P’ is inaccessible to the generally
employed spectroscopies.

Two different high-valent intermediates have been

observed in the binuclear NHFe enzymes. One is an
Fe(II)Fe(IV) intermediate, X, in RR that is generated
from P’ after one-electron reduction, and the other
is an Fe(IV)Fe(IV) intermediate, Q, in methane
monooxygenase (MMO) that is generated from a P-type
intermediate without accepting external electrons. X is
capable of H-atom abstraction from a neighboring Y122,
while Q abstracts an H atom from the substrate CH,.
These reactive high-valent intermediates have not been
structurally characterized, making NRVS the key method

to elucidate these intermediates and thus their reactivities.
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HIFHZE 55 0

SPring-8
Beamline Name Public Use | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | Total
BLOTB1 | XAFS 199710 | 113| 21| 32| 39| 36| 52| 57| 57| 73| 52| 36| 568
BLO2B1 | Single Crystal Structure Analysis 1997.10 50 11| 14| 10| 10| 10| 10| 19| 11| 12 9 166
BLO2B2 | Powder Diffraction 1999.9 | 121| 44| 46| 43| 47| 66| 63| 57| 75| 43| 35| 640
BLO4B1 | dh Temperature and High Pressure | 199710 | 54| 22| 12| 12| 14| 14| 18| 19| 18| 16| 3| 202
BLO4B2 | High Energy X-ray Diffraction 1999. 9 29| 19| 12| 20| 40| 17| 25| 28| 21| 27| 19 257
BLO8SW | High Energy Inelastic Scattering 1997.10 40 9 10| 17| 15 7 11 19| 17 8 160
BLO9XU | Nuclear Resonant Scattering 1997.10 37 7 8 11 12| 12 7|1 13| 10 6 131
BL10OXU | High Pressure Research 1997.10 87| 20| 29| 20| 33| 32| 24| 33| 29| 22 9| 338
BL13XU | Surface and Interface Structure 2001.9 7| 121 21| 15| 21| 25| 18| 17| 21 6 9 172
BL14B2 | Engineering Science Research Il 2007.9 2| 16| 25| 30| 27| 16 116
» |BL19B2 | Engineering Science Research | 2001.11 6| 14| 20| 19| 19| 21 18| 18| 29| 39| 18 221
(0]
£ |BL20B2 | Medical and Imaging | 1999. 9 50| 25| 13| 16| 15| 22| 12| 12| 23| 21 12 221
§ BL20XU | Medical and Imaging Il 2001.9 15 4 7 8| 21| 24| 24| 32| 25| 15| 11 186
E BL25SU | Soft X-ray Spectroscopy of Solid 1998. 4 75| 31| 39| 20| 42| 24| 20| 20| 24| 17| 18 330
§ BL27SU | Soft X-ray Photochemistry 1998. 5 61| 25| 45| 40| 25| 37| 14| 19| 31| 12| 22| 331
BL28B2 | White Beam X-ray Diffraction 1999.9 12 7 15| 15| 14 9| 13 8| 11 120
BL35XU | High Resolution Inelastic Scattering 2001.9 8 8 13| 19 4 8| 12 8 7 95
BL37XU | Trace Element Analysis 2002.11 1 12| 11 11 13| 12| 12| 20| 20| 11 11 134
BL38B1 | Structural Biology Il 2000.10 18| 31| 38| 47| 42| 41| 48| 44| 45| 51 19 424
BL39XU | Magnetic Materials 1997.10 53| 17| 10| 10| 19| 13| 26| 13| 20| 16| 10 207
BL40B2 | Structural Biology |l 1999. 9 73| 40| 37| 32| 44| 22| 26| 39| 38| 34| 38| 423
BL40XU | High Flux 2000. 4 11 9| 10| 12| 14 9| 11 9| 13| 16| 16 130
BL41XU | Structural Biology | 1997.10| 119| 63| 61| 66| 69| 59| 78| 57| 55| 36| 28 691
BL43IR | Infrared Materials Science 2000. 4 11 10 5 8| 12 9 5 8 8 4 86
BL46XU | Engineering Science Research Il 2000.11 10 3 8| 14| 12| 18| 11| 16| 21| 13| 16 142
BL47XU | HXPES - MCT 1997.10 43| 17| 26| 25| 27| 20| 26| 23| 24| 14| 18| 263
BLT11XU | Quantum Dynamics 1999. 3 6 1 1 1 4 15
BL14B1 | Materials Science 1998. 4 18 2 3 3 2 2 1 44
BL15XU | WEBRAM 2002. 9 6 4 8 7 2 1 1 1 37
é BLI7SU | §IE Sonerent Soft Xray 2005. 9 11 2| 3/ 1| 7| e 5| 25
§ BLTOLXU | RIKEN SR Physics 2002.9 1 3 5
E BL22XU | Quantum Structural Science 2004. 9 1 3 1
9 BL23SU | Actinide Science 1998. 6 8 2 5/ 10| 13 4 2 2 46
©
@ |BL26B1 | RIKEN Structural Genomics | 2009. 4 3 4 1 8
Z BL26B2 | RIKEN Structural Genomics |l 2009. 4 1 3 9
E BL29XU | RIKEN Coherent X-ray Optics 2002.9 1 2 1 4 2 4 1 15
BL32XU | RIKEN Targeted Proteins 2010.10 3 4 5 12
BL44B2 | RIKEN Materials Science 1998. 5 6 2 3 11
BL45XU | RIKEN Structural Biology | 199770 | 23| 12| 5| 6| 11| 4| 10| 7| 9| 5| 6 98
Subtotal 1166 | 505 | 558 | 560 | 668 | 634 | 620 | 631 | 736 | 577 | 429 | 7084
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Beamline Name Public Use | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | Total
BLO3XU | Advanced Softmaterials 2009.11 1 4 9| 16 30
BLOTLSU | piversity-of Tokyo Synchrotron 2000.11 1| s| e 5| 17
BLO8B2 | Hyogo Prefecture BM 2005.9 1 1 3 2 7
BL11XU | Quantum Dynamics 13 7| 10 7| 13 8 6 8 7 94
BL12B2 |NSRRC BM 2001.9 | 20| 20| 24| 15 8| 4| 8| 3| 125
BL12XU | NSRRC ID 2003. 2 1 5| 6| 6| 8| 5| 15| 9| 13| 5| 73
@ BL14B1 | Materials Science 21 7 7 70 11 18| 15| 17| 17 9 6 135
=
E BL15XU | WEBRAM 2001. 4 31 3| 13| 14| 15| 29| 35| 48| 39| 35 267
&
£ |BL16B2 | Sunbeam BM 1999. 9 13 1 2 7 5 5 5 3 49
8 [BLi6XU |sunbeam D 1999. 9 4| 4| 5| 6| 4 5/ 2| 1 38
% BL22XU | Quantum Structural Science 1 4| 13| 12 5 9| 14| 10 3 78
© BL23SU | Actinide Science 40| 13 8| 10| 14| 21| 21 14| 22| 15 7 185
BL24XU | Hyogo Prefecture ID 1998.10 71 11 9 71 12 7 8 5 6 6 149
BL28XU |RISING 2012.4 2 2
BL32B2 | Pharmaceutical Industry (2002.9 - 2012. 3) 6 3 1 2 2 26
BL33LEP | Laser-Electron Photon 2000.10 14 2 2 2 3 5 4 1 33
BL33XU | Toyota 2009. 5 2| 5| 2 9
BL44XU | Macromolecular Assemblies 2000. 2 22| 17| 27| 31| 27| 22| 29| 19| 43| 42| 27 306
Subtotal 250 92|109|126|132(126| 146|154 |187|175|126| 1623
BL17SU | Coherent Soft X-ray Spectroscopy 2 5 4 10| 18| 13 9 6 76
BLIOLXU | SR Physics 10| 11| 6| 11| 12| 5| 10| 3 82
é BL26B1 | Structural Genomics | 2| 18| 35| 23| 19| 23| 11 5 4 149
g BL26B2 | Structural Genomics I 1 5 5 6 6| 18 41 11 11 1 72
g BL29XU | Coherent X-ray Optics 46| 13| 17 9 20| 14 9 11 5| 15 6 165
% BL32XU | Targeted Proteins 1 7 1 9
BL44B2 | Materials Science 85| 23| 19| 18| 20| 14 9 6| 11 11 7 223
BL45XU | Structural Biology | 76| 20| 17| 16| 14| 15 9 6 5 4 2 184
Subtotal 220| 92|104| 87|101|107| 65| 44| 46| 72| 22| 960
SACLA
o8 Beamline Name Puglic Use | ~2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | Total
§§ BL3 ‘ XFEL 2012.3 8 8
| Hardware / Software R & D | 252| 25| 23| 20| 16| 9| 27| 18] 21| 19| 17| 4s56|
| NET Sum Total 1618 600 | 683 | 65| 789|759 756 | 747 | 833 | 694 | 481 8625|

NET Sum Total : EERICEIFESNTVBHE (RARICKRLU TWRWERMAMCET 2 XEEED
BHE—LZ1Y BLMSOEENSBRIAMIUEZENZNDOE—LZA Y THI Y NUT,

DT —HFIFRIXEREEHET —5 X—2X (http://user.spring8.or.jp/?p=748&lang=ja) c 2013 F 9 B 30 HEX TILEHMI N T—FICEDVWTEHD,
SREESNDHEENHDET,
- REFHUIIRIRIZE T SPring-8 F/cld SACLA TIT o e E WS EERAER TELEDDHE L TWET,

SPring-8 &7cld SACLA TORRER/IFICT 2HBARIEMHITE—LTMI VEBLVFEESOLREANTTE L,
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SPring-8
Beamline Name Pug!incCLere Rgggr:rid Proceedings Puboli:[:giirons Total

BLO1B1 XAFS 1997.10 568 53 72 693
BLO2B1 Single Crystal Structure Analysis 1997.10 166 15 25 206
BLO2B2 Powder Diffraction 1999. 9 640 37 68 745
BLO4B] Sggsz;in;perature and High Pressure 1997.10 202 s 38 248
BLO4B2 High Energy X-ray Diffraction 1999. 9 257 13 34 304
BLOBW High Energy Inelastic Scattering 1997.10 160 10 33 203
BLO9XU Nuclear Resonant Scattering 1997.10 131 14 26 171
BL1OXU High Pressure Research 1997.10 338 21 53 412
BL13XU Surface and Interface Structure 2001.9 172 12 30 214
BL14B2 Engineering Science Research Il 2007.9 116 6 16 138
” BL19B2 Engineering Science Research | 2001.11 221 40 62 323
§ BL20B2 Medical and Imaging | 1999. 9 221 63 66 350
§ BL20XU Medical and Imaging I 2001.9 186 74 68 328
E BL25SU Soft X-ray Spectroscopy of Solid 1998. 4 330 16 46 392
§ BL27SU Soft X-ray Photochemistry 1998. 5 331 18 26 375
BL28B2 White Beam X-ray Diffraction 1999. 9 120 14 20 154
BL35XU High Resolution Inelastic Scattering 2001.9 95 6 11 112
BL37XU Trace Element Analysis 2002.11 134 19 31 184
BL38B1 Structural Biology Il 2000.10 424 10 40 474
BL39XU Magnetic Materials 1997.10 207 14 62 283
BL40B2 Structural Biology I 1999. 9 423 11 72 506
BL40XU High Flux 2000. 4 130 14 46 190
BL41XU Structural Biology | 1997.10 691 3 72 766
BL43IR Infrared Materials Science 2000. 4 86 12 36 134
BL46XU Engineering Science Research Il 2000.11 142 9 22 173
BL47XU HXPES - MCT 1997.10 263 92 99 454
BL11XU Quantum Dynamics 1999. 3 15 2 3 20
BL14B1 Materials Science 1998. 4 44 1 10 55
” BL15XU WEBRAM 2002.9 37 19 9 65
E BL17SU RIKEN Coherent Soft X-ray Spectroscopy | 2005.9 25 1 24 50

§ BL19LXU RIKEN SR Physics 2002.9 1

g BL22XU Quantum Structural Science 2004. 9 1
g BL23SU Actinide Science 1998. 6 46 5 18 69
§ BL26B1 RIKEN Structural Genomics | 2009. 4 8 1 9
% BL26B2 RIKEN Structural Genomics Il 2009. 4 9 9
§ BL29XU RIKEN Coherent X-ray Optics 2002.9 15 1 16
- BL32XU RIKEN Targeted Proteins 2010.10 12 1 13
BL44B2 RIKEN Materials Science 1998.5 11 3 14
BL45XU RIKEN Structural Biology | 1997.10 98 5 14 117
Subtotal 7084 637 1260 8981
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Beamline Name PukS):incCgse Rszzreerid Proceedings Pub?itcg?irons Total

BLO3XU Advanced Softmaterials 2009.11 30 1 31
BLO7LSU | pniversity-of-Tokyo Synchrotron 2009.11 17 17
BLO8B2 Hyogo Prefecture BM 2005. 9 7 7
BL11XU Quantum Dynamics 94 6 8 108
BL12B2 NSRRC BM 2001.9 125 1 1 127
BL12XU NSRRC ID 2003. 2 73 6 3 82

@ | BL14BI Materials Science 135 10 36 181
% BL15XU WEBRAM 2001. 4 267 32 306
8 [BL16B2 | Sunbeam BM 1999. 9 49 10 41 100
§ |BLi6XU | sunbeam ID 1999.9 38 35 80

§ BL22XU Quantum Structural Science 78 21 101
© BL23sSU Actinide Science 185 41 80 306
BL24XU Hyogo Prefecture ID 1998.10 149 17 48 214
BL28XU RISING 2012. 4 2 2
BL32B2 Pharmaceutical Industry (2002.9 - 2012. 3) 26 29
BL33LEP | Laser-Electron Photon 2000.10 33 24 60
BL33XU Toyota 2009. 5 9 1 14
BL44XU Macromolecular Assemblies 2000. 2 306 31 337
Subtotal 1457 128 332 1917

BL17SU Coherent Soft X-ray Spectroscopy 76 4 7 87
BL19LXU SR Physics 82 7 20 109

é BL26B1 Structural Genomics | 149 2 18 169
§ BL26B2 Structural Genomics |l 72 1 11 84
EZJ BL29XU Coherent X-ray Optics 165 14 27 206

% BL32XU Targeted Proteins 9 1 1 11
BL44B2 Materials Science 223 14 239
BL45XU Structural Biology | 184 38 227
Subtotal 960 36 136 1132

SACLA
%; é Beamline Name Pug%irfcgse RPe;%;eéd Proceedings Pub(l)if:gi{ons Total

=8 |pL3 ‘ XFEL 2012.3 8 3 11
| Hardware / Software R & D 456 | 468 | 421| 1345 |
| NET Sum Total 8625 | 1123 1646 | 11394 |

Refereed Papers : EFA D DREHRX. BRa VOOV —T 1 V7 EBEHEX
Proceedings : EZALO 7OV —F 1 VT
Other publications : EREAMNER T, EROZDICUTEFESHRVWED (B, BITA, B, Z0fte LTEFINLHD)

NET Sum Total : EERICEIFESNTVNEHE (RARICKRLU TWRWEBRUNMCET 2 XEEED)

BRE—LZ1YBL) DSDEENSBIRIERFTNZNOE—LZAYTHUY Ul

- AEFREIIFIRE T SPring-8 F/cld SACLA T o lc E WS RIMD R TE LB DDHE L TWET,
SPring-8 &7cld SACLA TORHRERNEFICT 2HBRIIHIE—LTAI VEBLVREESORTREZANTTE L,
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B 2 B 2

Applied Physics Letters 10 Japanese Journal of Applied Physics 5
Acta Crystallographica Section F 9 Thin Solid Films 5
Journal of Applied Physics 7 Chemistry of Materials 4
Journal of Physics: Conference Series 6 Journal of Synchrotron Radiation 4
Physical Review Letters 6

Proceedings of the National Academy of the 6 _

United States of America e 12556, 52178
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AREDRREVLTERINIRX
Applied Physics Letters
MERRES FEE MESBIR FEES |E—L71v| EREMEHE 1L
101 (2012) A p-type Heusler Compound: Growth, Structure, and
23224 | Rong Shan |, 2011B1566 | BL47XU | Fecher Gerhard| o, | ties of Epitaxial Thin NiYBI Films on MgO(100)
Siham 101 (2012) Stoichiometry Dependent Phase Transition in Mn-Co-Ga-
23225 . 2012A0043 | BL47XU |Felser Claudia|based Thin Films: From Cubic in-plane, Soft Magnetized
Ouardi 242406 . :
to Tetragonal Perpendicular,Hard Magnetized
- 2011A4609 | BL15XU A IFk | The Silicon/Zinc Oxide Interface in Amorphous
24466 (D;orrlnmr(]: 8239(5213) — Silicon-Based Thin-Film Solar Cells: Understanding an
erlac 2012B4610 | BL15XU BB ER |Empirically Optimized Contact
) 2010B1898 | BL46XU g 2 Probing Buried Organic-Organic and Metal-Organic
24527 Ma.sah|ro 101 (2012) — Heterointerfaces by Hard X-ray Photoelectron
Shibuta 221603 2011A1797 | BL46XU HIB | Spectroscopy
2009B7402 | BLO7LSU | #H3E K&
2010A7402 | BLO7LSU | #ASB 575
2010B7402 | BLO7LSU | #5575 : . .
s | | 209 oo oomou | s | Dot Ot of e s epn
g 2011B7402 | BLO7LSU | #HEE A& P
2012A7402 | BLO7LSU JE1% 5AF)
2012B7402 | BLO7LSU JE% 5hF
Takahiro 101 (2012) 2009B4601 | BL15XU EMA &2 ngd X-ray Photoelectron Spectr.oscop.y Study on Band
24680 Nagata 173303 - Alignment at Poly(3,4-ethylenedioxythiophene):poly(st
9 2010A4604 | BL15XU RH H5h ylenesulfonate)/ZnO Interface
24684 Takahiro 102 (2013) 2010A4604 | BL15XU &M &5, | Photoelectron Spectroscopic Study of Band Alignment
Nagata 043302 2011A4611 | BL15XU KH &5, |of Polymer/ZnO Photovoltaic Device Structure
102 (2013) Electronic and Crystalline Structures of Zero Band-Gap

24784 | Rong Shan 2012A0043 | BL47XU |Felser Claudia

172401 LuPdBi Thin Films Grown Epitaxially on MgO(100)
Akio 103 (2013) Lattice Instability of Ni-Mn-Ga Ferromagnetic Shape
24825 . 2010B1745 | BL47XU Aft BBX | Memory Alloys Probed by Hard X-ray Photoelectron
Kimura 072403
Spectroscopy
2011A4608 | BL15XU EH =t
2011B4609 | BL15XU EH =th .
e I -
24917 Takuya 103 (2013) 2011A4701 | BL15XU = /1| 5k n situ X-ray Photoelectron Spectroscopy for

Masuda 111605 20124611 | BL15XU B =0 Electrochemical Reactions in Ordinary Solvents

2012B4605 | BL15XU EH St

Acta Crystallographica Section F

Crystallization and Preliminary X-ray Crystallographic

20913 | Hiroaki 68 (2012) 201186629 | BL44XU | *hEF {283 | Analysis of Pz Peptidase B from Geobacillus
Nakano 757-759
collagenovorans MO-1
2012B1098 | BL38B1 R
24399 Tsutomu 69 (2013) 2012A1224 | BL38B1 kS Structure of Peroxiredoxin from the Anaerobic
Nakamura |719-722 2012B6706 | BL44XU 38 35— | Hyperthermophilic Archaeon Pyrococcus horikoshii
2012A6706 | BL44XU iE E—
) 2010B1994 | BL38B1 s =3 |Crystallozation and Preliminary X-ray Diffraction
Tadayoshi |69 (2013) SIERS o . .
24515 Kanao 692-694 % Analysis of Tetrathionate Hydrolase from
201082050 | BL38B1 ERBF | Acidithiobacillus ferrooxidabs
. Expression, Purification, Crystallization and Preliminary
Keisuk 201
24686 eIsuke 69 (2013) 2011A1272 | BL41XU He BF1 | X-ray Crystallographic Study of the Nucleocapsid
Komoda 700-703 . I
Protein of Tomato spotted wilt virus
N— Crystallization and Preliminary X-ray Crystallographic
2011B206 BL32X 7 F—
pucas | EiCh 69 (2013) 01182060 | BL32XU | I R— | /0 cis of UDP-glucuronic Acid:flavonol-3-O-
Mizoh - N | | i VVGT5) f h i
izohata 65-68 2012A6745 | BL44XU e g .u‘curf)r?osy transferase (VvVGT5) from the Grapevine
Vitis vinifera
61 (2005) e Crystallization and Preliminary X-ray Analysis of the Pax6
] I\
24701 Makoto lto 1009-1012 2004B0150 |  BL38B1 I BE Paired Domain Bopund to the Pax6 Gene Enhancer
24713 | Misumi 68 (2012) 2011A6603 | BL44XU | A —E ﬁtryzfr'::ﬁf nh?l?cdEPr:gg?elﬂjlzs)e(-frgmA;a:};Sclscocfuas
Kataoka | 328-329 S P Y
furiosus
Shigeru 69 (2013) 2010B1261 | BL38B1 w2l B Exp.res.sion, Purification, Crystallizat.ion and N
24726 Suaivama | 884-887 - - Preliminary Crystallographic Analysis of Spermidine
oy 2012A6724 | BL44XU 2 B Acetyltransferase from Escherichia coli
2009B2106 | BL41XU | Samatey Fadel
24792 | Yasuii Kido 67 (2011) 2010A6534 | BL44XU | Samatey Fadel | Crystallization of a 79 kDa Fragment of the Hook Protein
I 1653-1657 2010B6534 | BL44XU | Samatey Fadel | FIgE from Campylobacter jejuni

2011A1466 | BL41XU | Samatey Fadel
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Journal of Applied Physics

MERRES | TEEZE MEEER FEES |E-L71v| EREEE 1N
23096 Changhai | 112 (2012) 2009A4131 | BL12B2 |Fecher Gerhard | Resolving the Phase Structure of Nonstoichiometric
Wang 124314 2009B4128 | BL12B2 |Felser Claudia| Co,FeGa Heusler Nanoparticles
2011A3237 | BL24XU THF—
2011B3237 | BL24XU THF—
24494 Ryohei 114 (2013) 2012A3237 | BL24XU +H F— | X-ray Microbeam Three-Dimensional Topography for
Tanuma 023511 2012B3237 | BL24XU +H F— | Dislocation Strain-Field Analysis of 4H-SiC
2012A3321 BLO8B2 THF—
2012B3321 BLO8B2 THF—
. .| 113 (2013 . | Facile Synthesis of Single-Phase Spherical a’-Fe;sN,/
24514 | Takashi Ogi 164:501 ) 2012A1582 | BL27SU AR 1 Al,O4 Coyre-SheII Nano;?article via a Gas-Phase Method
2009B4606 | BL15XU FA 5
2010A4607 | BL15XU FAN g i - .
Imura 033505 2011A4612 | BL15XU &M &k X-ray Photoelectron Spectroscopy
2011B4602 | BL15XU FAY I3
2012A4608 | BL15XU FA J5EE
24681 Takahiro 112 (2012) 2009B4601 | BL15XU M &5, | Effect of Near Atmospheric Pressure Nitrogen Plasma
Nagata 116104 2010A4604 | BL15XU H &5, | Treatment on Pt/ZnO Interface
24755 | Chunyi Zhi 114 (2013) 2010A4600 | BL15XU Zhi Chunyi | Weak Morphology Dependent Valence Band Structure
054306 2010B4604 | BL15XU Zhi Chunyi | of Boron Nitride
24867 Masaichiro | 114 (2013) 2012A1006 | BL25SU B/l #i— | Magnetocaloric Effect of Field-Induced Ferromagnet
Mizumaki | 073901 2012A1007 | BL25SU Bl #hi— |BaFeO,
Journal of Physics: Conference Series
Kimihiko 417 (2013) R Effect of Interfacial Reactions in Radical Process on
24008 Kato 012001 2010B0026 | BL46XU =i Electrical Properties of Al,O,/Ge Gate Stack Structure
2012A0026 | BL46XU = H—
04431 | Akio Ohta 417 (2013) 2011B0026 | BL46XU =5 ?ﬁ}?— Determination of Energy Band Alignment in Ultrathin
012012 2011A0026 | BL46XU =I5 B— Hf-based Oxide/Pt System
2007A0005 | BL47XU B $EAR
24710 Kensuke 425 (2013) 2012B8050 BL3 B N | Beamline for X-ray Free Electron Laser of SACLA
Tono 072006
. Application of Focused Beam Flat Sample Method to
24735 Masahiko | 425 (2013) 2012B4504 | BL15XU B H#E Ssr’:chrotron Powder X-ray Diffraction with Anomalous
Tanaka 132018 )
Scattering Effect
2011A1808 | BL39XU WA EE
24818 Motohiro 430 (2013) 2011A2058 | BL39XU #AK EE | A Hard X-ray Nanospectroscopy Station at SPring-8
Suzuki 012017 2011A2065 | BL39XU wAREE BL39XU
2011A2066 | BL39XU R EE
Structure and Formation Process of the Water-
oag3g | Atsuko 430 (2013) 2011B1137 | BLO1B{ 23t 2 | PretreatedPt/FeOx-Al,0, Catalyst Capable of CO
Tomita 012056 o
Oxidation Below Room Temperature
Proceedings of the National Academy of Sciences of the United States of America -1-
Jiun-Min 110 (2013 . Aurora Kinase Inhibitors Reveal Mechanisms of HURP in
23926 Wu ’ E1 7§9-E1)787 201184008 |  BL12B2 Wu Suying Nucleation of Centrosomal and Kinetochore Microtubules
2012A1058 | BL41XU T2 R#&E | Structural and Functional Analysis of the Yeast
Ryo 110 (2013) — ) o
24801 |\ cino 11821-11826 2012A1808 | BL41XU Ex &5 | N-acetyltransferase Mpr1 Involved in Oxidative Stress
2011B1471 | BL38B1 =K 8% | Tolerance via Proline Metabolism
2012A1093 | BL32XU A I8
Shintaro 110 (2013) 2010A1056 | BLA41XU Eﬁ ke Structural basis for Dynamic Mechanism of Proton-
24692 Doki 11343-11348 2010B1102 | BLA1XY aa B Coupled Symport by the Peptide Transport POT
2012A1087 | BL41XU a8 BB
2012B1161 | BL41XU | A& BE—EB
2009A6932 | BL44XU RH %5
2009B6932 | BL44XU FH %&
2010A6532 | BL44XU RA %&
24764 Tomoo 110 (2013) 2010B6532 | BL44XU R %%& | Structure of the Trypanosome Cyanide-Insensitive
Shiba 4580-4585 2011A6636 | BL44XU FH %& | Alternative Oxidase
2011B6636 | BL44XU RH %5
2012A6737 | BL44XU FH %&
2012B6737 | BL44XU RHA %&
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2009A6500 | BL44XU LT R
2009B6500 | BL44XU LT R
24809 Kouhei 108 (2011) 200986999 | BL44XU A1)l 5 | Structural Insight into Maintenance Methylation by
Takeshita | 9055-9059 2010A6500 | BL44XU LT %1% | Mouse DNA Methyltransferase 1 (Dnmt1)
2010B6999 | BL44XU ik e
2010B6500 | BL44XU LT R
24898 Daohua 110 (2013) 2012A1045 | BL41XU Zhang Cai | Structure of the YajR Transporter Suggests a Transport
Jiang 14664-14669 2012B1063 | BL41XU Zhang Cai | Mechanism Based on the Conserved Motif A
Japanese Journal of Applied Physics
Kimihiko 52 (2013) == zs__ | Interfacial Reaction Mechanisms in Al,O4/Ge Structure
24010 Kato 04CA08 2011B0026 | BL46XU = IR by Oxygen Radical
51 (2012) Effects of Irradiation with lons and Photons in Ultraviolet—
24570 |Ken Cho 01AJ02 2009B0026 | BL46XU BI& $— | Vacuum Ultraviolet Regions on Nano-Surface Properties
of Polymers Exposed to Plasmas
— Nondestructive Three-Dimensional Observation of the
52 (2013) 2009B1830 | BL47XU it BF) Influence of Zirconium Inclusions in Laser-Irradiated
24815 | Shinji Koike 096602 Fusion-Spliced Optical Fiber on Core Structure Changes
2012B1224 | BL47XU it =5 | Using Synchrotron Radiation X-ray Micro-Computed
Tomography
Motonobu | 52 (2013) 2012A1698 | BL47XU = itz | High-Current Reliability and Growth Conditions of
24860 Sato 04CBO7 — Multilayer Graphene Wire Obtained by Annealing
2011A1775 | BL47XU EBHEZ | sputtered Amorphous Carbon
Seii 52 (2013) Influence of lattice Distortion Induced by a Vicinal StTiO,
24941 I 2012B4905 | BL15XU Al 55— | Substrate in Single-Domain BiFeO, Thin Films Prepared
Nakashima | 09KB03 ) .
by Radio Frequency Planar Magnetron Sputtering
Physical Review Letters
) Mechanism of Enhanced Optical Second-Harmonic
24419 | YASUUKI | 110 (2013) 2010B4800 | BL15XU | /M A | Generation in the Conducting Pyrochlore-Type Pb,Ir,0s
Hirata 187402 .
Oxide Compound
Hironobu 110 (2013) - Deep Inner-Shell Multiphoton lonization by Intense
24661 2012A BL S
66 Fukuzawa | 173005 012A8036 8 L R X-Ray Free-Electron Laser Pulses
201083811 | BL2 B AT i ies in Thin Fi -
Toshitaka | 109 (2012) 010B38 3SU Tg‘ﬁr)z Unpaired Electron Species in .Thm Films of Calf-Thymus
24666 Oka 213001 2011A3815 | BL23SU A S8 DNA Molecules Induced by Nitrogen and Oxygen
2011B3815 | BL23SU A H5 K-Shell Photoabsorption
Keniji 111 (2013) =xv. | Double Core-Hole Creation by Sequential Attosecond
24687 | ramasaku | 043001 2012A8025 BL3 FEEB | ppotoionization
24795 | G. F. Reiter 111 (2013) 2011A1074 | BLO8W | Deb Aniruddha | Anomalous Ground State of the Electrons in
s 036803 2012A1046 | BLO8W | Deb Aniruddha | Nanoconfined Water
Thin Solid Films
Yuichi 518 (2010) 2009B0026 | BL46XU =& H— | Low-Damage Surface Modification of
24571 Setsuhara | 3561-3565 - Polymethylmethacrylate with Argon-Oxygen Mixture
200881847 | BL47XU BiR #A— | Plasmas Driven by Multiple Low-Inductance Antenna Units
Yuichi 519 (2011) = = | Plasma Processing of Soft Materials for Development
24572 Setsuhara | 6721-6726 200980026 | BL46XU =R of Flexible Devices
523 (2012) Investigation of Chemical Bonding States at Interface
24573 | Ken Cho 1519 2009B0026 | BL46XU BI& 55— | of Zn/Organic Materials for Analysis of Early Stage of
Inorganic/Organic Hybrid Multi-Layer Formation
i = X-ray Photoelectron Spectroscopy for Analysis of
2009B0026 | BL46XU A — - ) }
24574 Yuichi 518 (2010) =R & Plasma-Polymer Interactions in Ar Plasma Sustained
Setsuhara | 3555-3560 200881847 | BL47XU B H— \S:HZF Inductive Coupling with Low-Inductance Antenna
519 (2011) == =z__ | Effects of Photoirradiation in UV and VUV Regions
24578 | Ken Cho 6810-6814 200980026 | BL46XU =k & during Plasma Exposure to Polymers
Chemistry of Materials -1-
Yoshitaka | 25 (2013) 2011B1535 | BL40B2 #1E #¢ | Assembled Structures of Anion-Responsive r-Systems
24473 ) Tunable by Alkyl/Perfluoroalkyl Segments in Peripheral
Terashima | 2656-2662 2012A1345 | BL40B2 | #IE A* |Side Chains
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Kazuhiko 25 (2013) B Structu.ra.l Phase Transition fr.om.RhombohedraTI (BSm) t.o
24665 ) 2011A1854 | BL19B2 FHE X | Monoclinic (C2/m Symmetry in Lithium Overstoichiometric
Mukai 2828-2837 .
Li1,5C01.5055
04819 Atsunobu | 25 (2013) 2010A1316 | BL04B2 BTy %5(1% Drastic Connectivity Change in High Refractive Index
Masuno 3056-3061 2011B1233 | BL04B2 #2% F= | Lanthanum Niobate Glasses
2012B1696 | BL19B2 B i . e
siore YOO |15ty [20rimiens |ptogoa | /s i |6 ousteston e s Py
Chen 2638-2641 2012A1415 | BL02B2 AE 1IEA] PrBaCo.0
2011A1442 | BLO2B2 | A\B IF4l Fre
Journal of Synchrotron Radiation
Yuya 20 (2013) 2012A1070 | BL40XU %= {5t | Combined MeasurerT]ent of X-ray Photonl Corre.lation'
24798 ; Spectroscopy and Diffracted X-ray Tracking Using Pink
Shinohara 801-804 2012B1101 BL40XU ﬁ}%}? 1E'H_j; Beam X-rays
2012B1515 | BL20XU A X
L 2012B1510 | BL20XU TN A | Three-Dimensional Phase-Contrast X-ray
Akihisa 20 (2013) ) . . .
24799 Takeuchi | 793.800 2012A1251 | BL20XU A RA | Microtomography with Scanning-Imaging X-ray
2012A1239 | BL47XU IR RA | Microscope Optics
2011A1449 | BL20XU TR BA
2011B1993 | BL27SU ARl HEh
24811 Toshihiro 20 (2013) 2011B1202 | BL27SU &8l ## | Magnesium K-edge XANES Spectroscopy of Geological
Yoshimura | 734-740 2012A1556 | BL27SU = Fik | Standards
2012B1714 | BL27SU Bk
Nobuteru 20 (2013) 2012A1312 | BLOSXU fﬂ?lll ER Current Saturation in Free-Air lonization Chambers with
24837 Nariyama | 698-704 201081139 | BLO9XY Al % Chopped Synchrotron Radiation
2010A1076 | BLO9XU BRI RER
Acta Crystallographica Section D
24484 Wataru 67 (2011) 2009A1211 BL41XU BAkIR Z7& | Structural Basis for the DNA-binding Activity of the
Kagawa 1045-1053 RIKEN BL26B2 Bacterial B-propeller Protein YncE
2012A4013 | BL12B2 |Jeng Wen-Yih
Wen-Vih 68 (2012) 2010A4013 | BL12B2 | Wang Andrew | High-resolution Structures of Neotermes koshunensis
24724 Jeng 829-838 2010B4006 | BL12B2 | Wang Andrew | B-glucosidase Mutants Provide Insights into the Catalytic
2011A4008 | BL12B2 |Wang Andrew | Mechanism and the Synthesis of Glucoconjugates
2011A4010 | BL12B2 | Wang Andrew
24791 Vladimir 69 (2013) 2011A1466 | BL41XU | Samatey Fadel | Inhibition of a Type Ill Secretion System by the Deletion
Meshcheryakov | 812-820 2011B6638 | BL44XU | Samatey Fadel | of a Short Loop in One of its Membrane Proteins
Applied Catalysis A: General
Hiroaki 462-463 (2013) | 2011B1001 | BL14B2 #M Fxx | Colorless Alkaline Sol.ution of Chlorid.e-Free Gold
24055 Sakurai 236-246 Acetate for Impregnation: An Innovative Method for
2011A1003 | BL14B2 HH E3% Preparing Highly Active Au Nanoparticles Catalyst
2011A1799 | BL14B2 BIR 2
04445 | Daiki Mukai 464-465 (2013) | 2011B1913 | BL14B2 BR & Structure and Activity of Ni/La,,Sr,;AIO;.; Catalyst for
78-86 2012A1717 | BL14B2 BAIR & Hydrogen Production by Steam Reforming of Toluene
2012B1826 | BL14B2 BIR 2=
Tamao 458 (2013) Synthesis of Higher Alcohol by Fischer-Tropsch
24491 Ishida 145-154 201081006 | BL14B2 i ER Synthesis over Alkali Metal-Modified Cobalt Catalysts
ECS Transactions
99565 Hazuki 50 (2012) 2011B1907 | BL27SU T T@}E Angle-Resolved PES Studies on Transition Layers at
Okada 243-250 2012A0026 | BL46XU Bl — | SiO,/SiC Interfaces
29616 Yoshinori 50 (2013) 2012A1663 | BL02B2 Fii REE | Crystal Structures and Electrochemical Properties of
Arachi 143-151 2010A1894 | BL19B2 FHh B8 | Ni-substituted Li,CuO, as a Cathode Material
2010B0026 | BL46XU = I R —
24433 | Akio Ohta 50 (2012) 2010A0026 | BL46XU =l ?ﬁ}i— Control of Schittky Barrier Height at Al/p-Ge Junctions
449-457 2011A0026 | BL46XU =l H— | by Ultrathin Layer Insertion
2011B0026 | BL46XU =
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2011A4502 | BL15XU AR EE I
2 |vogsin (2000 [aoveaisos | BLisw | Ui | s ane |
2010B4800 | BL15XU | /i A I °
- Inelastic X-ray Scattering of a Transition-Metal
o4agp | Weibing |52 (2013) 2011B1361 | BL35XU |Cramer Stephen| Complex (FeCl,): Vibrational Spectroscopy for All
Dong 6767-6769
Normal Modes
Yoshihiro 52 (2013) - Extended Ni(lll) Oxyhalide Perovskite Derivatives:
24887 Tsujimoto 10211-10216 2013A4504 | BL15XU Wi —h Sr,NiO;X (X =F, Cl)
Journal of Molecular Biology
200981214 | BL41XU =KX
2010A1216 | BL41XU =KX
2010B1379 | BL41XU =R FBR
2011A1296 | BL41X =
Yumemi 425 (2013) 0 o u _* X Origin of Asymmetry at the Intersubunit Interfaces of
24471 Nagamatsu | 2699-2708 201181283 | BLATXY =K X V,-ATPase from Thermus thermophilus
9 201086553 | BL44XU | = x| P
2011A6643 | BL44XU = PN
2011B6643 | BL44XU =R AR
2012A6742 | BL44XU =R FBR
2008A1511 | BL41XU =KX
2008A1973 | BL41XU =KX
04472 Yuichi 425 (2013) 2008A2001 | BL41XU =R #8K | Structure Analysis of Archaeal AMP Phosphorylase
Nishitani 2709-2721 2008A2048 | BL41XU LA & | Reveals Two Unique Modes of Dimerization
2009A1012 | BL41XU LA S
2009A1013 | BL41XU LA S
2011B6645 | BL44XU 7 B4
Akira 425 (2013) K& _?ﬁ Structural Basis for the Recognition of Ubc13 by the
24576 | Nishide | 2623-2631 201276744 | BLAAXU | K& B | o oo foxneri Effector Ospl
2012B6744 | BL44XU KE B4 9 P
The Journal of Physical Chemistry C
2009B1368 BLO1B1 ==/ N Potential-Dependent Restructuring and Hysteresis in
Shin-ichi 117 (2013) 2010A1555 BLO1B1 KA f— the Structural and Electronic Transformations of Pt/C,
24856 Nagamatsu | 13094-13107 — Au(Core)-Pt(Shell)/C, and Pd(Core)-Pt(Shell)/C Cathode
9 2010B1532 | BL40XU AL fE— Catalysts in Polymer Electrolyte Fuel Cells Characterized
2011A1544 | BL40XU ZKHY fi— | by in Situ X-ray Absorption Fine Structure
Masashi 117 (2013) == | Ethanol Oxidation on Well-Ordered PtSn Surface Alloy
24874 | Nakamura | 18130-18143 | 2012A1208 | BL1XU R R on Pt(111) Electrode
2011A1442 | BL02B2 J\B IEF] | Crystal Structure, Optical Properties, and Electronic
Masatomo | 117 (2013) . ) o
24911 Yashima 18529-18539 2011B1995 | BL02B2 J\E 1IE41 | Structure of Calcium Strontium Tungsten Oxynitrides
2012A1415 | BL02B2 B IE&l | Ca,Sr, ,WO,N
Journal of the American Chemical Society
Shigeru 134 (2012) . N Growth of Protein Crystals in Hydrogels Prevents
23624 2010B1261 BL38B1 'z .
36 Sugiyama | 5786-5789 0108126 38 BB Osmotic Shocks
135 (2013) End-On Orientation of Semiconducting Polymers in Thin
24886 |Jusha Ma 2013A1634 | BL19B2 EiR 1% Films Induced by Surface Segregation of Fluoroalkyl
9644-9647 .
Chains
Yasuyuki 135 (2013) 2013A1370 | BLO2B1 I Z=2 | Triply Stacked Heterogeneous Array of Porphyrins
24946 Yamada 11505-11508 Phthalocyanine through Stepwise Formation of a
2012B1525 | BL0O2B1 WH %2 | Fourfold Rotaxane and an lonic Complex
Journal of the Physical Society of Japan -1-
: 2011B3781 | BL22XU alSEN - - .
23026 Ej(z::ih;;oki (8)?3558:133) 201083781 | BL22XU ETTES=FIN E:ihzzgcstirllstlc Densities of Low- and High-Pressure
200983782 | BL22XU | s B3k | O ¢
2009A0089 | BL43IR T &—
200980089 | BL43IR Ty 3&—
04485 Hidekazu |82 (2013) 2010A0089 | BL43IR i+ &— | Pressure Suppression of Spin-Density-Wave Gap in
Okamura 074720 2010B0089 | BL43IR @+ Z— | the Optical Conductivity of SrFe,As,
2011A0089 | BL43IR M &—
201180089 | BL43IR T &—
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2009B7401 | BLO7LSU Nl

2010A7401 | BLO7LSU TAH & ' . .
Susumu 82 (2013) 201087401 | BLO7LSU N B Time-Resolved Photoelectron Spectroscopies Using

Yamamoto | 021003 2011A7401 | BLO7LSU RE B Synchrotron Radiation: Past, Present, and Future

2011B7401 | BLO7LSU A B

24535

Nature Communications

Toshihiko 2011B1559 | BL02B2 JH =% | Conducting Linear Chains of Sulfur inside Carbon
24486 Fujimori 4 (2013) 2162 2012B1064 | BL02B2 7% #Z | Nanotubes

Yuta 4 =sn | X-ray Observation of a Helium Atom and Placing a
24516 Morinaka 4(2013) 1554 2011A1409 | BL38B1 ER R Nitrogen Atom inside He@Cg, and He@C,,

Yuichiro 2009A6500 | BL44XU T St The. Cytoplasmic Coiled-C?qu. Mgdiates Cooperative
24807 » 3(2012) 816 Gating Temperature Sensitivity in the Voltage-Gated

Fujiwara 200986500 | BL44XU | LT %4 | H* Channel Hv1

Physical Review B

2010B1704 | BL25SU HE 57 Ferromagnetic Amorphous Oxides in the EuO-TiO,

24458 Takahiro 88 (2013) System Studied by the Faraday Effect in the Visible
e Regi the X-ray M tic Circular Dichroi t
Kawamoto | 024405 201081729 | BL39XU #E 25 egion and the X-ray Magnetic Circular Dichroism a
the Eu M, s and L, ; Edges
200987401 | BLO7LSU TAH &
2010A7401 | BLO7LSU TR )
aisss | [o7iors  [ootomraot [aLorsy s | Seeone Stueurs o e e Acsoree
Yukawa 115314 2011A7401 | BLO7LSU A B De er31dent Photoemission S throsco
2011B7401 | BLO7LSU A & P P by
2011A7415 | BLO7LSU | D’angelo Marie
200987401 | BLO7LSU TR
2010A7401 | BLO7LSU TRH
) 2010B7401 | BLO7LSU TRH ) )
24537 glazjvr;wl 2;5(28;3) 2011A7401 | BLO7LSU R B gilsizilstg[]{fl:iaxatlon of Surface Photovoltage on a
9 2011B7401 | BLO7LSU |  #AH &%
2012A7401 | BLO7LSU A E
2012B7401 | BLO7LSU A E
Science
. 2012A1093 | BL32XU mA B . .
24693 'I'\'loisrr;]iozh;:sa :132:3(127021 3) 2012A1201 BL32XU BI5 B i:gjatylrélggz;s;i:;rnth:rCounter-Transport Mechanism
2012A1087 | BL41XU | A#A BE—EHR g
24904 Tetsuo 327 (2010) 2008A1083 | BL0O4B1 AR #5 | Iron Partitioning and Density Changes of Pyrolite in
Iriftune 193-195 2008B1282 BL0O4B1 NN ] Earth’s Lower Mantle
24913 Hiroyuki 341 (2013) 2012A1839 | BL4OXU ek Ay The Molecular Trigger for High-Speed Wing Beats in a

lwamoto 1243-1246 Bee

Transactions of the Materials Research Society of Japan

Yasuhiro 35 (2010)

24845 Yoneda 99-102 2008A1291 BLO1B1 KH &7 | Depth-Resplved XAFS Analysis of SrTiO; Thin Film
Yasuhiro 35 (2010) et X-ray Diffraction from the Ferroelectric Fluctuation and
24846 Yoneda 103-106 2006A1110 | BL47XU KHRR Domain Walls of Barium Titanate
24861 Yasuhiro 37 (2012) 2012A1116 | BL04B2 KH &7 | Structural Investigations of AgNbO, Phases Using
Yoneda 73-76 2012A3607 | BL14B1 KM %% | High-Energy X-ray Diffraction
ACS Catalysis
Kohsuke 3 (2013) 2012A1061 | BLO1B1 7 ES Pd a.nd Pd.-Ag Nangp.arncles within a Macroreticular
24547 Mori 1114-1119 —— Basic Resin: An Efficient Catalyst for Hydrogen
2011B1107 | BLO1B1 ORCEE Production from Formic Acid Decomposition
Platinum/Gold Alloy Nanoparticles-Supported
7 | BLO1B1 NRE ; ) )
24877 Duangta 3(2013) 2011A160 i & Hydrotalcite Catalyst for Selective Aerobic Oxdation
T kul [2199-2207 f Polyols in Base-Free A lution at Room
ongsaku 99-220 201281610 | BLO1B1 FA of Polyols in Base-Free Aqueous Soluti

Temperature
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Yohei 5(2013) R Multiscale Analysis of Changes in an Anisotropic
24468 Hanazaki 5937-5946 201181667 | BL40B2 Tl ¥ Collagen Gel Structure by Culturing Osteoblasts
o N Anisotropic Thermal Diffusivity of Hexagonal Boron
2010A1 BL40B2 f BB o : N : :
24652 Mizuka 5(2013) 010A1090 0 et Nitride-Filled Polyimide Films: Effects of Filler Particle
Tanimoto 4374-4382 2011A1237 | BL40B2 2R A Si.z.e,‘Aggregation, Orientation, and Polymer Chain
Rigidity
Biochemical and Biophysical Research Communications
24863 Koji 438 (2013) 2012A6756 | BL44XU LA B | Three-Dimensional Structure of a Bombyx mori
Yamamoto |588-593 2012B6756 | BL44XU LA 258 | Omega-Class Glutathione Transferase
Hirofumi 438 (2013) 2012A1079 | BL38B1 J\gx f@xr | Crystal Structure of the CueO Mutants at GIu506, the
24865 K . Key Amino Acid Located in the Proton Transfer Pathway
omori 686-690 201286720 | BL44XU | /\R1E3X | for Dioxygen Reduction
Bioorganic and Medicinal Chemistry
Shintaro 20 (2012) 200981340 | BL38B1 Kl #f | Bidirectional Fluorescence Properties of Pyrene-
24702 B Based Peroxisome Proliferator-Activated Receptor
an 3460-3464 2010B1156 | BL38B1 AW R | (PPAR) /5 Dual Agonist
Design and Synthesis of a Series of a-benzyl
Masao 21 (2013) .+ | Phrnylpropanoic Acid-Type Peroxisome Proliferator-
24703 Ohashi 2319-2332 201281206 | BL38B1 kS Activated Receptor (PPAR) Gamma Partial Agonists
with Improved Aqueous Aolibility
Chemistry - A European Journal
2010B1557 | BL40B2 AIE K¢
24424 Hiromitsu 19 (2013) 2011A1294 | BL40B2 A XY | lon-Pair-Based Assemblies Comprising Pyrrole—
Maeda 9224-9233 2011B1535 | BL40B2 B K3 | Pyrazole Hybrids
2012A1345 | BL40B2 B K8
Atsushi 19 (2013) Hydrolysis of Tetravalent Cerium for a Simple Route to
24460 2009A3504 | BL11XU JBH B | Nanocrystalline Cerium Dioxide: An In Situ Spectroscopic
Ikeda-Ohno | 7348-7360 )
Study of Nanocrystal Evolution
Dalton Transactions
) Synthesis and Characterization of the Crystal Structure,
24429 ?:r:?:l Ben ‘1‘11 6(52_11‘%99 2011A1795 | BL19B2 | REER |the Magnetic and the Electrochemical Properties of the
New Fluorophosphate LiNaFe[PO,]F
Kazuyuki |42 (2013) 2011A1426 | BLO2B2 SERE & Formation of Zeolite-like Zinc 1,3,5-benzenetriphosphonate
24673 Open-Frameworks by Topotactic Pillaring of Anionic
Maeda 10424-10432 | 201181874 | BL02B2 EEER® | Layers
The European Physical Journal E
04533 Mitsuhiro 36 (2013) 74 2011A1929 | BL40B2 FH KfE | Change of Dynamics of Raft-Model Membrane Induced
Hirai 2011B1574 | BL40B2 SEH 18 | by Amyloid-B Protein Binding
. 201187254 | BLOBXU =18 1 Conflr.u.ament Effects on G!ass Transmo.n Temperature,
24879 ChunMing 36 (2013) 66 Transition Breadth, and Linear Expensivity: An
Yang 2012A7204 | BLO3XU =iE 1 UItraquw X-ray Reflect!vny Study on Supported
Ultrathin Polystyrene Films
International Journal of Molecular Sciences
?:IJ;:IOOV 13 (2012) Raja Abd 3D Structure Elucidation of Thermostable L2 Lipase
24704 | RojaAbd | 9207-9217 2011B6654 | BL44XU | Rahman Raja | ¢ oo ooohilic Bacillus sp. L2
Noor Zaliha
Rahman
Mohd ) . . - -
Shukuri 14 (2013) Raja Abd | Capillary-Seeding Crystallization and Preliminary
24876 2012A6759 | BL44XU | Rahman Raja | Crystallographic Analysis of a Solvent-Tolerant
Mohamad |17608-17617 ) . .
Ali Noor Zaliha | Elastase from Pseudomones aeruginosa Strain K
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Yasuhide | 152 (2012) 2011B2010 | BL41XU s 36— | The in silico Screening and X-ray Structure Analysis
24689 Takashima | 133-138 o of the Inhibitor Complex of Plasmodium falciparum
2010B1512 | BL38B1 Bl R— | Orotidine 5monophosphate Decarboxylase
2007A6500 | BL44XU T SRt
) 2007B6500 | BL44XU IUF K#& | Structural Flexibility Regulates Phosphopeptide-
Kouhei 152 (2012) = L L ) . - .
24810 Takeshita | 487-495 2007B6999 | BL44XU f)Il 252 | Binding Activity of the Tyrosine Kinase Binding Domain
2008A6500 | BL44XU LT sR# | of Cbl-c
2008B6500 | BL44XU LT SRt
Journal of Crystal Growth
24709 Masamitsu | 378 (2013) 2011B3503 | BL11XU =48 IEX | In Situ Three-Dimensional X-ray Reciprocal-Space
Takahashi | 34-36 2012A3505 | BL11XU =15 IEY | Mapping of GaAs Epitaxial Films on Si(001)
2009B1743 | BL13XU BEH BA
381 (2013) 2010B1721 | BL13XU JEH B Cross-Sectional X-ray Microdiffraction Study of a Thick
24753 | Khan Dinh 37.42 2011B1737 | BL13XU JEFH B AIN Film Grown on a Trench-Patterned AIN/a-Al,O,
2011A2073 | BL13XU SHEZ | Template
2011B2095 | BL13XU SHERE
Journal of Solid State Chemistry
04452 | Wei Vi 200 (2013) 2009B4505 | BL15XU Belik Alexei | Crystal Structure and Properties of High-Pressure-
271-278 2011B4512 | BL15XU Belik Alexei | Synthesized BiRhO;, LURhO;, and NdRhO4
204 (2013) Crystal Structure and Magnetic Properties and Zn
24757 | Xia Wang 4046 2012B4506 | BL15XU LI’ —HRX | Substitution Effects on the Spin-Chain Compound
Sr;C0,04
Journal of the Korean Physical Society
2012A1173 | BL39XU HXE FR3A
susgs |Yinio (o209 [aomotoan _orooxy | ais | 7O K Soeciony S e Ve,
Matsuda 1778-1781 2011B2097 | BL39XU AN ES Maanetic Fields P o
2011B2094 | BL39XU AN ES 9
. |63 (2013) Oxygen Vacancy and Magnetism of a Room
24858 lkuo Nakai 532-537 2011A1354 | BLO2B2 A ER Temperature Ferromagnet Co-doped TiO,
Nature
2012A1093 | BL32XU A 8
24694 Yoshiki 496 (2013) 2011B1062 | BL32XU A IR Structural Basis for the Drug Extrusion Mechanism by
Tanaka 247-251 2012A1087 | BL41XU | &# FE—EBE |a MATE Multidrug Transporter
2012B1161 | BL41XU | &8 B—HB
Tetsuo 451 (2008) ~ s | Sound Velocities of Majorite Garnet and the
24903 Irifune 814-817 200781199 | BLO4B1 kin Composition of the Mantle Transition Region
Physica Status Solidi C
oagag | KOiiro 10 (2013) 2011A4804 | BL15XU g Z Hard X-ray Photoemission Study of the Covalent-Chain
Mimura 989-992 2012A4802 | BL15XU R 1= Antiferromagnets TIFeS; and TIFeSe,
Satoru 10 (2013) — Electronic Structures of Ternary-Layered Semiconductor
24839 Motonami | 1001-1004 2012A4802 | BL15XU R = TIGaSe, Investigated by Photoemission Spectroscopy
RSC Advances
2012B1770 | BLO2B2 B =
24915 Shinsuke |3 (2013) 2011B1703 | BL02B2 HH = Multinuclear Solid-State NMR Spectroscopy of a
Ishihara 19857-19860 2010B1279 | BL02B2 HH = Paramagnetic Layered Double Hydroxide
2010A1287 | BLO2B2 B 5T
Origin of the Enhancement of Electrocatalytic Activity
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