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Editorial

Dear AMPERE colleagues,

this issue contains the report on EUROMAR 2015 in Prague (p.2) as well 
as an article by Jean-Philippe Demers on the work that earned him the 
Raymond Andrew Prize 2015 (p.5). If you want to nominate a young 
scientist for the 2016 Award, please note that the deadline is February 15th 
2016.

Have you already seen our newly designed homepage at www.ampere-
society.org? On this page you can find the electronic version of this Bulletin, 
information on past award winners, calls for award nominations, and up-
to-date information on AMPERE conferences, conferences of subdivisions, 
and other conferences in the field. If you want to have your favourite 
conference listed there, please send information on the date, location, 
and homepage to contact@ampere-society.org. AMPERE also offers the 
possibility to announce open positions. For this, please send an e-mail with 
the information to job@ampere-society.org.

For those of you who are interested in good food and, in particular, the 
magnetic resonance aspects of characterizing it, the MR Food Conference 
will take place June 7-10 2016 in Karlsruhe, Germany under the auspices 
of Groupement AMPERE. 
You find more information on; http://mrfood2016.gvt.org/

Gunnar Jeschke
Secretary General of Groupement AMPERE
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Report on Euromar 2015
Prague, Czech Republic

EUROMAR, a joint conference on magnetic resonance phenomena, took 
place on July 5-10, 2015 at the Prague Congress Centre, a venue with 
stunning panorama view of Prague Castle, in the Czech Republic. The 
meeting was chaired by Prof. Vladimír Sklenář from CEITEC Masaryk 
University, Brno, who is one of the pioneers of nuclear magnetic resonance 
(NMR) spectroscopy of nucleic acids.
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Auditorium of a parallel session



EUROMAR 2015, gathering leading scientists from all around the world, 
offered a unique opportunity to report and witness the latest scientific 
breakthroughs in magnetic resonance in a broad range of scientific fields, 
stretching from physics and chemistry to biology and medicine. 

The program of congress consisted of 1 tutorial session, 8 plenary sessions 
dedicated to the renowned experts in the field, and 24 parallel sessions 
on various topics, where new methods and instrumentation developments 
in established areas and novel technologies and applications in emerging 
fields were presented. Altogether, 136 lectures were delivered during the 
congress. 
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Prof. Vladimír Sklenář, chair of the EUROMAR 2015
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Auditorium of the Raymond Andrew Prize lecture held by Jean-Philippe Demers 

Young scientist and students had the opportunity to present and discuss 
their research at 3 poster sessions with more than 360 posters and during 
numerous social events. The congress fully accomplished its main goal to 
serve as a stimulating forum for sharing experience, exchanging ideas, and 
establishing fruitful collaborations. 



Raymond Andrew Prize 2015
Jean-Philippe Demers
Max Planck Institute for Biophysical Chemistry, Göttingen, Germany

Structural determination of large assemblies at atomic resolution using 
solid-state NMR and electron microscopy: the Type-Three Secretion Needle 
of Shigella bacteria

The Type-Three Secretion System (T3SS) is a large supra-molecular 
assembly found in pathogenic Gram-negative bacteria. Bacteria use this 
system to deliver toxic proteins into a target host cell, such as human 
intestinal epithelial cells. The T3SS contains a needle which extends into 
the extracellular space. Upon contact of the needle tip with the host cell, 
translocator proteins form a pore through which effector proteins enter 
and subsequently alter host cell processes during infection[1-2]. The first 
molecular model of the T3SS needle was proposed in 2006 by docking 
the crystal structure[3] of a truncation mutant the Shigella flexneri needle 
subunit protein MxiH into a 16-Å negative stain EM density map[4]. Following 
improvements in the sample production protocols[5-6], the atomic structure 
of the Salmonella typhimurium T3SS needle has been determined by solid-
state NMR (ssNMR)[7]. Shortly after, a cryo-electron microscopy (cryoEM) 
density map of the Shigella flexneri T3SS needle was determined with a 
resolution of 7.7 Å[8]. The two models of the Shigella needle, determined 
on the basis of cryoEM data, have the N-terminus of the needle subunit 
protein (MxiH) located on the inside of the assembly, pointing to the lumen 
of the needle. The model of the Salmonella needle, determined on the 
basis of solid-state NMR (ssNMR) data and scanning transmission electron 
microscopy (STEM) data, has the N-terminus of the needle subunit protein 
(PrgI) located on the outside surface of the assembly, pointing towards 
the extra-cellular space. In addition, the secondary structure identified 
in the cryoEM model of MxiH contains an additional β-hairpin to account 
for a “protrusion” in the EM density map while the model of PrgI contains 
only α-helix—loop—α-helix as secondary structure elements. This created 
a controversy in the study field of the Type-III Secretion System: since the 
primary sequence of the homologous proteins PrgI and MxiH share 60% 
identity, it was expected that the two needles would have similar structure 
and organization.

We thus aimed to answer the following questions:
•	 What is the secondary structure of MxiH in the assembled needle?
•	 What is the needle subunit orientation within the assembly?
•	 Is there a conserved architecture among bacterial needles?
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We recorded ssNMR spectra on uniform and sparse labeled MxiH needles, 
enabling us to extract the secondary chemical shifts of backbone nuclei. 
This established that the MxiH protein contains a rigid segment (M1-T11), 
an N-terminal α-helix (L12-A38), a loop followed by the C-terminal α-helix 
(Q45-R83). The presence of a β-hairpin was ruled out by this analysis. 
Immuno-gold labeling experiments on in vitro-polymerized needles as 
well as needles present in vivo on Shigella bacteria revealed that the 
N-terminus of the MxiH subunit is present on the outside surface of the 
needle assembly, similar to the needle organization proposed for PrgI 
needles[7]. For the amino acids L12 to R83 of MxiH, we observed that the 
pattern of secondary chemical shift is highly similar between MxiH and 
PrgI. A homology model of the MxiH needle, produced for residues L12 to 
R83, could fit well (correlation of 0.66) in the 7.7-Å cryoEM density of MxiH 
needles[8], suggesting a single common architecture for all bacterial T3SS 
needles[9].

We then tackled the following questions:
•	 Do the two contradicting models of the Shigella T3SS needle reflect 
true differences in needle structure, for example due to the use of different 
sample production protocols?
•	 Is it possible to produce an atomic structure which satisfies all 
experimental data: ssNMR, cryoEM, and immuno-gold labeling?
•	 What is the conformation of the non-conserved N-terminal region 
from M1-T11? How can the “protrusion” in the cryoEM density map be 
explained?

To address these questions, we recorded an extensive set of ssNMR 
spectra for the purpose of collecting long-range distance restraints. Using 
unambiguous long-range correlation, we were able to produce de novo a 
preliminary description of the MxiH protein fold and of the inter-molecular 
interfaces present in the MxiH needle. Using this description, we could 
complete the assignment of distance cross-peaks. In total, 12,350 cross-
peaks were analyzed in long-range spectra and over 17,850 cross-peaks 
were analyzed for the full project. We classified the distance cross-peaks 
either as unambiguous correlations or as ambiguous correlation using a 
strategy based on the symmetric geometry of helical assemblies.

We developed with our collaborators a hybrid structure calculation approach 
based on Rosetta modeling to integrate both NMR and EM structural 
constraints[10]. In order to avoid the introduction of any bias by the initial NMR 
assignment, we introduced an automatic procedure for cross-validation of 
PDB models using NMR constraints prepared for the purpose of validation. 
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This procedure is similar to the use of Rfree used in crystallography. The 
structure calculations include the 7.7-Å cryoEM density map as restraint. 
The final structural models are determined to a precision of 0.4 Å backbone 
RMSD. The final models produced by this hybrid approach (Figure 1) are 
compatible with all experimental data available: both with the ssNMR 
constraints, with few NMR constraint violations (4.5%) for the validation 
set, and with the cryoEM density map, with correlation in the range 0.62–
0.67. The MxiH structural model produced by the fit to the cryoEM density 
map alone[8] however does not satisfy the constraints of the independent 
NMR validation data set. Using STEM images independently recorded on 
the in vitro polymerized MxiH needles, we confirmed that the polymerized 
needles and the hybrid models have the same helical symmetry and 
compatible axial subunit displacement along the helical axis.

Figure 1: Atomic structure of the T3SS needle of Shigella flexneri. A) 
Detailed view of the N-terminal region (M1-T11) occupying the “protrusion” 
in the EM density. B) Four adjacent MxiH subunits with intra-molecular 
and inter-molecular distance restraints represented as colored lines. C) Six 
adjacent MxiH subunits fitted in the cryoEM density map.
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This work resolves the controversy in the field regarding the architecture 
of bacterial T3SS needles: it is now accepted by the community that 
T3SS needles adopt an α-helix–loop–α-helix motif with the N-terminus 
located at the outside surface of the assembly. The final models clearly 
define the position and conformation of the rigid N-terminus of the MxiH 
subunit, occupying the protrusion present in the cryoEM density map. This 
collaborative work has led to the development of a new hybrid structural 
determination approach which integrates ssNMR and EM data. The final 
models of the T3SS needle reveal an electrostatically balanced surface, 
suggesting a mechanism for the transport of toxic substrates through the 
T3SS needle.
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Raymond Andrew Prize 2016 – Call for nominations

Call for Nominations for the Raymond Andrew Prize for an outstanding PhD 
thesis in the field of magnetic resonance:

For the Raymond Andrew Prize 2016 the AMPERE Prize Committee is 
seeking your help in searching for qualified candidates who completed their 
dissertation during the period of 2014/2015. The prize will be presented 
during the EUROMAR in Aarhus (Denmark) from July 3rd to July 7th 2016.

You are kindly invited to submit nominations by e-mail to
andrewprize@nmr.phys.chem.ethz.ch

Suggestions must be received by 15th February 2016 and should include 
the following documents:
• Nomination letter
• Curriculum vitae
• List of publications and presentations at conferences 
• PhD thesis in PDF

The thesis should be written in English. In exceptional cases, the thesis may 
also be submitted in triplicate as a hardcopy to the AMPERE Secretariat. 
Please note that the nomination letter cannot be written by the candidate 
herself or himself.
Submissions that arrive too late will automatically be transferred to the 
next year. The prize committee will reconsider excellent contributions for 
two years in a row.
For a list of past Andrew Prize winners see: 
http://www.ampere-society.org

Sincerely yours, 
Gunnar Jeschke
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Executive Officers and Honorary Members 
of the AMPERE Bureau

The AMPERE BUREAU includes the executive officers (which take the responsibility and the 

representation of the Groupement between the meeting of the committee), the honorary 

members of the Bureau and the organizers of forthcoming meetings.

Executive Officers 2014 - 2015
President B. Blümich

Vice Presidents J. Dolinšek
A. Böckmann

Secretary General G. Jeschke

Executive Secretary M. Ernst

EF-EPR Representative G. Smith

SRMR Representative M. Johns

MRPM Representative C. Arns

MR-FOOD Representative: J. van Duynhoven

EUROMAR Representative L. Frydman

EUROMAR Treasurer C. Redfield

Past President B.H. Meier

Honorary Member H.W. Spiess

Honorary Member St. Jurga



11AMPERE Bulletin No. 260

B. BLÜMICH
Macromolecular Chemistry, RWTH Aachen University, D-52074 Aachen, Deutschland
Tel. +49 241 802 64 20, Fax +49 241 802 21 85, e-mail: bluemich@itmc.rwth-aachen.de
J. DOLINŠEK       
Institute Jozef Stefan, Department F5, Jamova 39, SI-1000 Ljubljana
Tel. +386 1 4773 740, Fax +386 1 4263 269, e-mail: jani.dolinsek@ijs.si
A. BÖCKMANN
Institute of Biology and Chemistry of Proteins, IBCP, F-69367 Lyon, France
Tel. +33 472 72 26 49, Telefax +33 472 72 36 04, e-mail: anja.bockmann@ibcp.fr
G. JESCHKE
Laboratorium für Physikalische Chemie, ETH Zürich, CH-8093 ZURICH, Switzerland
Tel. +41 44 632 5702, Fax +41 44 633 1448, e-mail: Gunnar.Jeschke@phys.chem.ethz.ch
M. ERNST
Laboratorium für Physikalische Chemie, ETH Zürich, CH-8093 ZURICH, Switzerland,
Tel. +41 44 632 4366, Fax +41 44 632 16 21, e-mail: maer@nmr.phys.chem.ethz.ch
G. SMITH
University of St. Andrews,School of Physics & Astronomy, North Haugh, ST. ANDREWS, KY16 
9SS, U.K., Tel. +44 1334 462669, e-mail: gms@st-andrews.ac.uk
M. JOHNS
School of Mechanical and Chemical Engineering, The University of West Australia, CRAWLEY, 
WA 6009, Australia, Tel. +61 8 6488 5664, e-mail: michael.johns@uwa.edu.au
C. ARNS
School of Petroleum Engineering, University of New South Wales, Sydney NSW 2052 
Australia, Tel. +61 2 938 55658, Fax +61 2 938 55936, e-mail: c.arns@unsw.edu.au
J. VAN DUYNHOVEN
Unilever N.V., 100 Victoria Embankment, London EC4Y 0DY, United Kingdom, e-mail: 
john-van.duynhoven@unilever.com
L. FRYDMAN
Weizmann Institute of Science, Department of Chemical Physics, 76100 Rehovot, Israel, 
Tel: +972 8 934 4903, Fax: +972 8 934 4123, mail: lucio.frydman@weizmann.ac.il
C. REDFIELD
Department of Biochemistry, University of Oxford, South Parks Road OX1 3QU, United King-
dom, Tel. +44 (0)1865 613200, mail: christina.redfield@bioch.ox.ac.uk
B.H. MEIER
Laboratorium für Physikalische Chemie, ETH Zürich, CH-8093 ZURICH, Switzerland, 
Tel. +41 44 632 44 01, Fax +41 44 632 16 21, e-mail: beme@nmr.phys.chem.ethz.ch
ST. JURGA
Instytut Fizyki, Uniwersytet im. A. Mickiewicza, Zaklad Fizyki Makromolekularnej, Umultowska 
85, PL-61-614 POZNAN, Poland
Tel. ++48 61 829 5290, Fax ++48 61 829 5290, e-mail: stjurga@main.amu.edu.pl
H.W. SPIESS
Max-Planck Institut für Polymerforschung, Ackermannweg 10, POB. 3148, D-55021 MAINZ, 
Germany, Tel. +49 6131 379120, Fax +49 6131 379320, e-mail: spiess@mpip-mainz.mpg.de



AMPERE Bulletin No. 26012

AMPERE Committee

J-P. AMOUREUX
Université de Lille, Lab: LCPS, Bat. C7, USTL, F-59652 VILLENEUVE D’ASCQ, France
V. ATSARKIN
Russian Academy of Sciences, Institute of Radio Engineering & Electronics, 11 Mokhovaya Str., 
RU-125009 MOSKOW, Russia
J. BANYS
Vilnius University, Department of Radiophysics, Saulétekio 9 2040 VILNIUS, Lithuania
A.-L. BARRA
CNRS, Laboratoire National des Champs Magnétiques Intenses, 25 rue des Martyrs B.P. 166, 
38042 GRENOBLE cedex 9 France
M. BLACKLEDGE
Institut de Biologie Structurale 41 Rue Jules Horowitz 38027 GRENOBLE, France
J.S. BLICHARSKI
Jagellonian University, Institute of Physics, ul. Reymonta 4, PL-30-059 KRAKOW, Poland
R. BOELENS
Bijvoet Center for Biomolecular Research, Utrecht University, Padualaan 8, NL-3584 CH 
UTRECHT, The Netherlands
R. BOSCAINO
Instituto di Fisica, Università di Palermo, Via Archirafi 36 I-90123 PALERMO, Italia
St. CALDARELLI
CRRMN Université d’Aix Marseille III, case 511, Faculté de Sciences, Site de Saint-Jerôme, 
F-13013 MARSEILLE, France
P. CARRETTA
Dipartimento di Fisica „A. Volta“, Via Bassi, 6, 27100- PAVIA, Italy
V. CHIZHIK
University of St. Petersburg, Quantum Magnet.Phen.,Fac.of Physics, RU-198504 
ST. PETERSBURG, Russia
D.E. DEMCO
RWTH Aachen, Makromolekulare Chemie, Worringerweg 1, D-52056 AACHEN, Germany
J. DOLINŠEK
Institute Jozef Stefan, Jamova 39, SI - 1000 LJUBLJANA, Slovenia
L. EMSLEY
Ecole Normale Supérieure de Lyon, 46 Allée d‘Italie, F-69364 LYON, France
P. FANTAZZINI
Università di Bologna, Dipartimento di Fisica, Via Irnerio  46, I-40126 BOLOGNA, Italy
R. FARRANT
GloxoSmithKline, Analytical Sciences, Gunnels Wood Road, STEVENAGE SG1 2NY, U.K.
I. FELLI
Department of Chemistry and Center for Magnetic Resonance (CERM), University of Florence 
Via L. Sacconi 6 50019 SESTO FIORENTINO, (FI), Italy
N. FERRER ANGLADA
Departament de Fisica Aplicada, Universitat Politechnica de Catalunya, Jordi Girona 
Salgado,s/n., Campus Nord-modul B4, 08034 BARCELONA, España
J. FRAISSARD
Lab. „Physique Chantique“ - ESPCI, 10 Rue Vauqelin, F-75005 PARIS, France
L. FRYDMAN
Weizmann Institute of Science, Department of Chemical Physics, 76100 Rehovot, Israel, 



13AMPERE Bulletin No. 260

I. GERU
Academy of Sciences of Moldova, Laboratory of Magnetic Resonance&Laser Spectroscopy, 
Institute of Chemistry, 3 Academiei Str., MD 2028 CHISINAU, Moldova
M.D. GLINCHUK
Institute for Material Sciences, Ukraine Acad. Sci., Krjijanovskogo 3, KIEV 252180, Ukraine
D. GOLDFARB
Chemical Physics Department, Weizmann Institute of Science, 76100 REHOVOT, Israel
A. GRÄSLUND
Department of Biochemistry and Biophysics, Arrhenius Laboratories, Stockholm University, 
STOCKHOLM SE - 10691, Sweden 
CH. GRIESINGER 
Max Planck Institut für Biophysikalische Chemie, Am Fassberg 11, 37077 GOETTINGEN, D
S.K. HOFFMANN
Instytut Fizyji Molekularnej, Polskiej Akademi Nauk,  Smoluchowskiego 17/19, PL - 60179 
POZNAN, Poland
B.I. KOCHELAEV
Kazan State University, CIS - 420008 KAZAN,.Tatary, Russia
J.P. KORB
Laboratoire de Physique de La Matière Condensé, Ecole Polytechnique, Route de Saclay, 
F-91128 PALAISEAU, France
W. LUBITZ
Max-Planck-Institute for Chemical Energy Conversion, Stiftstr. 34-36, 45470 MÜLHEIM/Ruhr, D
C. LUCHINAT
Centro Risonanze Magnetiche - CERM, University of Florence, Via Luigi Sacconi 6, 50019 
SESTO FIORENTINO, Florence, Italy
M. MARTINELLI
Inst. per i Processi Chimico-Fisici, National Council of Research, Via G. Moruzzi 1, 
56124 PISA, Italy
M. MEHRING
2. Physik. Inst., Universität Stuttgart, Pfaffenwaldring 57, D-70550 STUTTGART, Germany
D. MICHEL
University of Leipzig, Linnéstrasse 5, D - 04103 LEIPZIG, Germany
P.G. MORRIS
Magnetic Resonance Centre, University of Nottingham,  University Park, 
NOTTINGHAM NG7 2RD, U.K.
G. PAPAVASSILIOU
NCSR Demokritos, Institute of Materials Science., Ag. Paraskevi Attiki, 15310 ATHENS, Greece
M. PONS
Institute for Research in Biomedicine, University of Barcelona, Josep Samitier 1-5, 80828 
BARCELONA, Spain
A. ROCKENBAUER
Chemical Research Center of the Hungarian Academy of Sciences, Pusztaszeri ut 57 - 69, 
H-1025 BUDAPEST, Hungary
R. SAGDEEV
Internat. Tomographic Center, Siberian Academy of Sciences, Institutskaya 3a, RUS-630090 
NOVOSIBIRSK, Russia
K.M. SALIKHOV
Zavoisky Physical-Technical Institute of the Russian Academy of Sciences, Sibirski Trakt, 10/7, 
RUS-420029 KAZAN, Tartary, Russia
A. SAMOSON 
National Inst. of Chemical Physics and Biophysics, Akadeemia tee 23, 12618 Tallinn, Estonia



AMPERE Bulletin No. 26014

J. SPEVACEK
Inst. of Macromolecular Chemistry, Academy of Sciences of the Czech Republic, 162 - 06 
PRAGUE 6, Czechia
D. SUTER
Universität Dortmund, Fachbereich Physik, D-44221 DORTMUND, Germany
V.V. TELKKI
Department of Physics, University of Oulu, P.O. Box 3000, 90014 OULU, Finland
C. THIELE
Technische Universität Darmstadt, Alarich-Weiss-Strasse 16, 64287 DARMSTADT, Germany
J. TRITT-GOC
Institute of Molecular Physics, Polish Academy of Sciences, M. Smoluchowskiego 17, 
60-179 POZNAN, Poland
S. VAN DOORSLAER
SIBAC Laboratory, University of Antwerp, Universiteitsplein 1, B-2610 WILRIJK, Belgium
A. ZHELIASKOVA
Inst. of Solid State Physics, Bulgarian Academy of Sciences, Liquid Crystal Dep., 
72 Tzarigradsko Chaussee Blvd., BG - 1784 SOFIA, Bulgaria

Emeritus members

L. KIMTYS
Department of Physics, Vilnius University, Universiteto Str. 3, VILNIUS 2734, Lithuania
F. MILIA
NRC Demokritos, Physics Department, Aghia Paraskevi Attikis, GR - 15310  ATHENS, Greece 
J. HENNEL, Inst. of Nucl. Phys. Ul. Radzikowskiego 152, PL - 31342 KRAKOW 23, Poland

Honorary members

R.R. ERNST
Laboratorium für Physikalische Chemie, ETH Zürich, CH-8093 ZURICH, Switzerland
J. JEENER
Université Libre - Plaine, CP 223, Bld. du Triomphe, B - 1050 BRUXELLES, Belgium
P. MANSFIELD
University of Nottingham, Magnetic Resonance Centre, NOTTINGHAM NG7 2RD, U.K.
K.A. MÜLLER
IBM Zurich Research Laboratory, Säumerstrasse 4, CH - 8803 RÜSCHLIKON, Switzerland
K. WUETHRICH
Inst. f. Molekularbiologie u. Biophysik, ETH Zürich, CH-8093 ZURICH, Switzerland



Guest members

A. PINES
Dept. of Chemistry, University of California, BERKELEY CA 94720, USA, Delegate of ISMAR
J.A. NORRIS
Dept. of Chemistry, University of Chicago, South Ellis Ave. CHICAGO IL 6037-1403, USA 
Delegate of the International EPR Society
K.A. McLAUCHLAN
Physical Chemistry Laboratory, Oxford University, South Parks Road, OXFORD OX1 3QZ, UK 
Delegate of the International EPR Society
D. AILION
Dept. of Physics, Univ. of UTAH, 304 J. Fletcher Building, SALT-LAKE-CITY 84112, Utah, USA
J. BJORKSTAM
Electrical Engineergin (FT-10), University of Washington, 98195 SEATTLE WA, USA
S.H. CHOH
Department of Physics, Korea University, SEOUL 136-701, Republic of Korea
D. FIAT
University of Illinois, Dept. of Physiology and Biophysics, POB 6998, CHICAGO IL 60680, USA
E. FUKUSHIMA
ABQMR, 2301 Yale Blvd., SE, Suite C2, ALBUQUERQUE, NM 87106, USA
E.L. HAHN
Physics Department, Univesity of California Berkeley, BERKELEY CA 94720, USA
O. JARDETSKY
Stanford University, Magnetic Resonance Lab., STANFORD, CA 94305-5055, USA
C.P. SLICHTER
Dept. of Physics, University of Illinois, 1110 W. Green Street, URBANA IL 61801, USA

15AMPERE Bulletin No. 260



Future conferences

Ampere events
2016
Food MR Karlsruhe 

(Germany)
June 7-10
2016

Euromar 2016 Aarhus (Denmark) July 3-7 
2016

2017
Euromar 2017 Warwaw (Poland) July 2-6 

2017

Other events
2016
49th Annual International 
Meeting of the 
ESR Spectroscopy Group

Colchester 
(England)

April 3-7
2016

57th ENC Pittsburgh (USA) April 10-15 
2016

Interpore Conference Cincinnati (USA) Mai 9-11
2016

ICMRBS 2016 Kyoto (Japan) August 21-26
2016

APES 2016 Irkutsk (Russia) August 28 - 
Sept. 2, 2016

2017
20th ISMAR conference Québec City 

(Canada)
July 23-28 
2017

AMPERE Bulletin No. 26016






