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Opening Paul Langan

PL1 Jack Johnson, Scripps Research Institute

X-rayl “Structural Studies of Virus Particle Maturation: An Experimental
Laboratory for Large-Scale Macromolecular Dynamics”

M), Dengue Virus D~F = L—3 3 ' Tl, V7 2=v FD 4 kiEENS
=BT BIA R &, RNAvirus T 5 Nadaurelia capensis o virus(N w
VIR, EORER LIV IALTEDODL, ~F a2 b—ra k) arsys MT
72BN, Xk, SAXS, cryo-EM ZBRfE4 2% Z L1 L0 fiFH] S L7z iafess
FRIT ST’ SRR D S B H Lo T2,

1) X #2CTix CHESS TUNEE L7z 2.8 A5 fEDOFER, NoV D capsid (Fhi%) 13
AL B, C. D04V 7T =2=y 725 h, procapsid & capsid TiZ A, B,
C.DOav 74 A—a  iiy | capsid TIXE /Ny X 727D X9
WCAPREENZE LTS, 7=y F® RNA LHAEEHT S
inner helical domain & OV 4#1E 0> b B 72 E I LT 5,

2) SAXS 5 —# X APS TN, Virus ORifEAS pH 7.6 (procapsid) 2> pH 5.0
(capsidlTZEH 5 &, 480A 75 410AICHEA TV 5, pH 5.5 T capsid protein
NS, R MET DD R STz,

3) cryooEM ¥ 7 a=v NOBTEEIZT 4 v b SHTETILOREMFEIZ
KBNS 4, virus D 22737 MulL virus BT 25 VR Y — 20
O FRIENE 2 3BT 5 7o OB & DAY FRIBFRDPEIT ST,

Session 1 | Sources and facilities

1-1 Jean Jakoncic, National Synchrotron Light Source II
X-ray2 “NSLS-II Biomedical Beamlines for Micro-Crystallography, FMX and for




Highly Automated Crystallography, AMX: New Opportunities for
Advanced Data Collection”

FMX system (focus 1-20 pm, 12X 12 um [Z5%E), 35 L OV AMX (focus 5-200
pm, 12X 99 pm I[ZHE) DA N2 Shiz, BRy 87— A0 L BBy
RLEEO W HULD TRD T AT AA~DfIRIA I 258D BB DN D I IRRED
BB &7z, fibiEE FMX Cid Eiger 16M detector (311X 328 mm2, &7 &
WA R T5 pm) T, 1HOT—% % 155 TUETE 252, 1 AT 25TB D
T A AVEEN BRI Z I B K 9 72, FERAIIZIE CryorEM & OOFH B HEEL T
Do

1-2
X-ray3

Nadia Zatsepin, Arizona State University
“Serial Femtosecond Crystallography at LCLS: The First 5 Years”
Stanford (24 % LCLS (Linac Coherent Light Source) D% EDFEN TH -
7z, E— A% flux 1012~1018 pulse, #iiE 10~200 fs, JE 1.5 ~6.2A, £
I% 100 nm, SFX (serial femtsec crystallography)® 2011 4 2 A 75 O FE
DU E 2—0N 7Sz, FEERIZIX 10,000~1,000,000 OfEgh &S 503, §ib
fn DFE 2 OMEIZKAF L 7= monte carlo merging of FSX averaging @ & 572
7 A XLOFEOBEMENF M STz, KE 25552 1FED D0 K
GPCR Ot (Nature commu. 2014, 5 (3309) 1-6) ,PYP OB EHIEIZ L
LR TSRS D DG, NEEMmIC K DR DA A —2 0 7 DBE
(~4.5ABragg data & 4.5 ~3.5Adiffuse data OAA DI LV SyfEhHE
EREZI ESEAT AT 7). F /O ab initio phasing, ASU (2511 %
a2 X7k XFEL Ot E &b ThoT-, a7 hEwnzit, =2
37 K SOR TIHHARNMNRY TAT T 2 LiciF &, =232 | XFEL ©
FHEIX A AR TIT 2ok oz,

1-3
X-ray4

Atsushi Nakagawa, Osaka University

“SPring-8 BL44XU, A Beamline for Large Biological Macromolecular
Assemblies”

SPring-8 ¢ BL44XU (Z#%E S L2 BE RS FE A RO EHTELE O Bt O 5
FEAL B E DTN T, DIETOR S, DFVEYHEE. DM/MERY A X 9X
HRA A= OFFROBREN TR STz, FTo IR 7 —2RETH 2 &
TE—AGRENHK 10 5 S vz, £72, mtERE CCD IZag#ie Eo T v 7
7 L— R b TbiL, BHrmE R IEF ST A REM T A /L AR EIZ O
T, &EA0.1° | @M 1B TT—2IESN TN D

1-4
Xrayb

Richard Gillian, Cornell University
“CHESS, CHESS-U, and Future: Modeling Signal AND Noise on BioSAXS

Beamlines”




4m @ Undulator Z3EA L 4 DV o 7S S¥7- CHESS-U I[23% &
7= MacCHESS(biological small angle X-ray scattering |3 &) &
bioSAXS iz —ADBENe SNz, A ML HD /A ZNBEFER
LEa—3NT,

1-5

Neutronl

Paul Langan, Oak Ridge National Laboratory

“Opportunities for Biology at the New and Improved Oak Ridge Neutron
Sources”

B cold neutron @ high flux isotope reactor (HFR), ~</L A ZHEF-D
spallation neutron source (SNS). B —7ZMEE N 40 £® high pulsed cold
neutron % {7 second target station (STS)23 A S 7z, HITDOHFITHE R &
L C. HIV proteasenotwo proton transfer. F[i/J|Z photpswitch 35
chromegenic protein X ¥ 77 # U ¥ — a U RNE S,
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PL2

Simul

Michael Crowley, National Renewable Energy Labortory (NREL)
“Cellulose and Diffraction: Connecting Molecular Structure to
Measurements”

AT v — 2GR OGS A Y FRIBEAR O 720 RSSO X v v 7 28
W5 FEL L TOFRERAION TR &Nz, Michaelis 2> 7Ly 7 2D
EEL & 2 OFRGE, SANS IZ X A1 pH TO a7 4 A— a3 » OFHKME L IE
L\ protonation £EF7 /M LBV I 2L —v a UAVRENT, BT o —
A (7 4 T VAR, BEOY— MER)D YV I 2L —va TRy
PO Td > 7=,

Session 2

Drug Design
PL1 *—‘f)h u+ %’l‘% (/\:Ll/’—:/a /) ®u§(§ﬁi“c&)07ﬁ—o

2-1%

Simu?2

Jeremy Smith, University of Tennessee

“Proteins: Forever Aging?”

Virtual high throughput screening (J. Comp. Chem.32, 1202 (2011), 34,
2212 (2013) D EN 2 & 7=, 1) Dockingi DR EEZ DT D,
ensemble-based docking (1 #% g4 1&E + MD simulation) %, coagulation
cascade D5y f-effector D% fLA BIIZFA I 7z, 2) Protein dynamics D FEE
HAREED T T AEZE DO & LT, SANSIZ X % domain—domain [t FREEfED 21,
NG, BTG DRES T &2FHMI L T2, Dynamics®ZhRAZHD Ai7-& L
Th, MR Iab—ra VFEORPAO LD KR’ LT,

2-2

Simu3

Irene Weber, Georgia State University
“Protein Crystallography for Tackling the Problem of HIV Drug




Resistance”

A e B X =0T A RPN STz, TEMESALO protonation state,
Protease — /K DKFEFREE OB DRI FEL 72 0 | PHAHEIEDZE DIFLE
52 D0, OfFEEME L PEICH R 2 ET 500 METH 5,

2-3

Simu4

Mayank Aggarwal, Oak Ridge National Laboratory

“Mapping the H-Bonding Patters in Human Carbonic Anhydrase II
Complexed with Clinical Drugs”

Carbonic Anhydrase. 3 XU ® sucrose A& RDREE 2 ik CTHRE L.
IKFEFESDEFER Ty MU —7 ZGE LT, FRAIBED RS Z 4 5 7ol H
MFREE & MD 2K D, target & ligand @ dynamics O EVE & Z OFEAA
W 4z,

2-4

Simub

Jerry Parks, Oak Ridge National Laboratory

“Discovery of Inhibitors of Multidrug Efflux Pumps in Gram-Negative
Bacteria”

PUEWE ZHEHT % AcrAB—TolC pump D4y +ET V%, 16 AfREED
cryo-EM fi#4T & 8.2 A O S iENT /> HAERL L 7=, Pump OFEEIAED ¥ —7
M3 AcrA TH Y, TDO b VS OREICHET LR (E6TA) O
ensemble docking form MD simulation #17\>, effective potential inhibitor
Y AcrA OIEEEZE 2 5 Z L3RS iz, Full assembled AcrAB—TolC @ 3
Ralb—va TR ETho T,

Conference Photos

Session 3

New Instruments and Methods

3-1

Neutron2

Paul Adams, Lawrence Berkeley National Laboratory
“Computational Methods for Neutron Crystallography in Phenix”

XM e ik oRE 7 — % WO MMM EIZ 20 T The
MacromolecularNeutron Consortium T & T\ 5 & AT & A T A
phenix® L B = —T&H - 7=, Phenixz#W&EEMFDONTIZT HT2DIT,
phenix.refine CX# b ¥+ bR HE LA ATEE L L, joint X-ray/neutron
refinement CHEEL DT — X\t T DREEALOBIDFAIT L STz, 7272, X
EHVETF DT —Z DL FREEVDIENT ED L £FOT—F v MEDEADIT
NFx Loy r7ehhbtDatshbdbol,

3-2
EM1

Wah Chiu, Baylor College of Medicine

“CryoEM of Molecular Machine with Variable Conformations of Its
Components"

Hg— D CryoEM D EEE T, direct electron detector D 12 X W (RIKIZJEOL)
IDRREENR A ELTW5D, BE R~ v 7 LT UEEDORIED 72 Dimage




processing software D FIAA e S 7=, 3.7 A S fERE D GroEL ™ Bk +-fi#
W<, 7 2=y bOSZLEMBEOKRIENR DN 5 < omEhviz,

3_3 <«

Neutron3

Ichiro Tanaka, Ibaraki University
“Cryoprotectant-Free High-Pressure Freezing and Dynamic Nuclear
Polarization for More Sensitive Detection of Hydrogen in Neutron Protein
Crystallography”
7T A ANERWRIC F—=T % & R IEAT L THOBELR D ZLT %
(dynamic nuclear polarization, DNP) , DNPIZ X W HO®EELE # il =+
% EREE DM T2 030 | EAKRFELDO I 72 < 725 53 HO mfmin s 4 5
B 27202id, RIR & mEGREDNE L 2D, VY F—LZ N IET
EH 2753, 200 MPad & H T i iy K o0 Bl i 2 Hrsias Al 7e L Coiths S
7= 32k & KERIZDNPA 2.5T, 0.5KTITV22% % Tl S & 7= FBR DT &
ROFPI D72 STz,

3_4 «

Neutron4

Flora Meilleur, North Carolina State University

“IMAGINE, New Science and Capabilities at HFIR”

HFIR CG-4t— L5 A > (A 2~10A, B —AH% A X 2X32mm, flux
~3X10") TADBRSA/MAIMBA | ZEIOF—"—F v T ERNT D
quasi-Laue 4 1-FEBRE A T OFRMTRE A s Sz,

RAS GTPase 0.7mmfil C A 3.3~45A, #&iH24h, 227 L — L& HIGE,
Cholesterol oxidase 2 2.8~4A | #&H24h, 287 L — L& HE, 61~22A DT —
ZEIE L. 7T E AR ORALIETTIRIEIZ BT 2 HONMLE DORTE & Glu3sl
DR THDLZ &R LT,

Session 4

Bioenergy
HERDERRFREER T2 N A A~ AREROEESFLTH o T,

4-1%
X-ray6

Jochen Zimmer, University of Virginia, School of Medicine
“Crystallographic Snapshots of a Polysaccharide Secretion Machinery”
Born— A5 #E (BesA, BesB, BesC, BesZ) @ BesA/ BesB O & FRE

BT D e HE Th o 7o, H IR OREE D BesA 1T cyclie-di-GMO 234549
% &L Bm— RGP S AUEHRUHESE N LT D, EORE, 2087 T
RERAVTH A= a BB ID, £, Brn—X LOWAEENRE
= ADEEDY I 2 L— 3 VBT IANRENT,

4-2%
X-ray7

Yoshiki Higuchi, University of Hyogo

“Structural Studies of [NiFe]-hydrogenases”

Oq ifit?:[NiFe]-hydrogenases IXf2{kiz L v 7 ’715’%5%753\29'3:75) ET %,
Hydl OfittE A 1 = X AP RE I NI, F72 Hyd2 Ofg(bA, oMl omgiErt
BE s HEERMMEIC 1L [4Fe—4S] 7 Z A X NEETH D,




4-3#
X-ray8

William Brad O’Dell, University of North Carolina

“Oxygen Species at the Active Site of a Fungal Polysaccharide
Monooxygenase”

T m— 2 &GRS 51 T, Cu—0272 H 451 & # < Mononuclear Cu(I/II)
F X T F—EOMENTE Th 5, FRAVIRIE DTSR O &R ITIREETO
TEPEEAL OMEZ i L, Cu—0—0 MEEZ T L. O2 D HARLMREDOH
BWOETNITRENT,

4-4%

Neutronb

Naomi Plaza, University of Wisconsin

“Understanding Moisture-Induced Swelling of Wood Nanostructure Using
SANS”

T r =R KD KOWEDHIET, Brr—XLKOHEERIZERTS
& HIREBENDOFEG K E F v BT o WO H KT HiLd, it m—2
DILEET K DI A4 SANS THIE L7 R0 s S vz,

Poster

Session

D FREFK
HARNG6M, BTFXEEITo-EHBERKITIE Yy v a2 6-4THEIND
o BT EEEIT TR EIER N R AN —E D 3HEE % E,
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PL3
X+N1

Peter Moody, Leicester University

“Combining Cryo-Neutron & X-ray Crystallography with Single Crystal
Spectroscopy to Catch Peroxidase Intermediates”

PIVHF U H =B DN LERITHHEE T DRBEOREOMNFETH -T2, Fe—O0 [H
OB X ARIRE & & B2 V%, ESRF @ ID1s2 T Fe O HfER{ AT h L
ZRE URHT 35 &, SEdTOI VBRI K A E = 7 —DOMER K L 72 5,
Neutron & XD T —# Z G DETHEENLT O—0 23 #7135 D proton
DA[ReR B & RIS Tz,

Session 5

Macromolecular Complexes

5-13%
N+NMR1

Frank Gabel, Institut de Biologie Structurale, Grenoble, France

“SANS, NMR and Crystallography: A Powerful Combination to Study
Challenging Protein-RNA Complexes”

rRNA % {Effi9 % BoxC/D D> NMR, it 5%, SANS OFLEHEIC K 5 fiRhT
DR HE 47z, NMR., #EdE 06 O x# D53 & SANS b DI
WEMAGDLET, HEKRTORERAE L RNA ONENEE{LSL. RNA ©
AFMEIED A T+ A= a VOBLDET AP RES NI, = m—
T DR & JRF L ~L D 5y FAEIE ORI 72 7B o T AT & LT
XIST gene silencing system 23R/ S 4172, SAXS 266 b= Xa—7




DI L SANS 7> & DNEREH z #l A& o THEEZ T O RNA DALE DR E
é j/bfb A %)o

5-2 Bret Freudenthal, University of Kansas Medical Center

Neutron6 | “Molecular Snapshots of DNA Damage Processing”
DNA o5z IE3 APEL OIFMELIC BT 2O I A~ v FR L E 2 —
INl, DNA XV EHEDay F I A b~y FiEICE S APE1L §l e
APE1/Beta/ 2 RCC1/DNA #H &K D SANS OfiEHrH> 6 Rg 2R EAIKET
JVHETE D MR~ 2 FIED I STz,

5-3 Matthew Cuneo, Oak Ridge National Laboratory

Neutron7 | “An Additional Allosteric Switch in ABC Transport”

N7 AR—Z—OY T 2=y PBP O7 KD SANS 7 —% b

Rg/Rmax % #15 L., Rglcale) & D HEZIZ LV | & H T homodimer & 72> T
WBHZENRENTZ, £ 2—% 2 h®D Rg #5225, homodimer ®—
7% monomer [ZAFfEST 2 L & N T U AR—F—|Z PBP A& 6T 1 EfHIN9
HTEICEVT AT Uy VRN FHESNDET VBRI ST,

5-4 Venu Vandavasi, Oak Ridge National Laboratory

Neutron8 | “How Many Cellulose Synthases in the Cellulose Synthesis Complex?”
25D CESA #7=y Fnbip bt n—AEEESZEAE (CSC) D
1EICEAT 2581 CTd - 7=, CESA IX Rosette & FEIXIL HIRIEZ TR T 223, &
DI R A A A X% Freeze Fracture—TEM THIE L7,
YA BNV RAL T SAS WENDOZERIEETHD Z EMRENT,
SAS 7 — XI5 < EM Ofiffron s, 8 BKD 6 &ERET VBRI NT,

ORNL * TITAN

Tours + SNS
+ HFIR
HAPFMEEREO L E 2 — 23R L T EEan

Banquet Ken Herwig, Oak Ridge National Laboratory

“Prospects at the Oak Ridge National Laboratory Spallation Neutron
Source Second Target Station”

& T, ORNL @ Second Target Station D#EIT & FFRBEIZ OV T OFEEMN
ALY gV

10tk August 2016 Wednesday

PL4
X-ray9

Greg Hura, Lawrence Berkeley National Laboratory
“Combining SAXS and Crystallography to Build Intuition in Functional

Macromolecular Networks and Engineering”




High throughput SAXS D% AIZETLEE 2 B0 £1F, SAXA & Kifh 74t
A L7=Ek N v F SIBYLS O#fJr Tdh->72, 1) SAVS shape DFIH, ’AA
CRENNTWN DT ORI B ST BT V&2 E L FIBREIT S i,
2) ERGFOE =TT, YT a=my NEBETEELT, VAR
DD X Y72 r—V O EZ HIE L T\ 5, 77— ORI SAXS TiEH L
TWHB, BEETLLVIEEI L THar Xy MNIRDH LI THhHD,

Session 6

Enzyme Mechanism and Allostery
LIRS ENR 3 S o T2,

6-1:k
X-ray10

Walter Chazin, Vanderbilt University

“How Does Human DNA Primase Count?”

DNA 77 A = —€1% DNA BRI 58K T, O RNA KD AT —
£ Th %D, Modular protein & #HE{K%Z I L. Dynamic multi-protein
machinary & U C{EfI9 %, SAX T ssDNA & OFHAEEHICI VAL D KA
4 > DE)X % population weighted average T& H X K5 E L TWDH, KX
A DS XX NMR OF — % Z T\ =, primase hetero-dimer @ X fi#
1 % 3612, RNA—primase OE 7T /L& E- TV WFEDFEIT S iz,

6-2

Neutron9

Donald Ronning, University of Toledo

“Redefining Our Understanding of Nucleosidase Mechanisms One Proton
at a Time”

Helicobacter pylori H13# 5-MTA nucleosidase (HpMTAN) 7€ 2 &{KD 7
0 N URBEIN IR E DR O Ch D, 4 FEOEAERD 2.5 A fRne
D HVETFFRNT OFE RN S IEMEICHZHD D198 @ protonation, nucleophilic
H20 OIEMHALIZ OV Cim S 7z,

6-3
X-rayll

Robert Phillips, University of Georgia

“Structure of the Trytophan Indole-layase-Oxindolylalanine Complex”
Phe459 DOREMEE L MBAEH ~DOF G2 P& LIZRICHEEIZR T 5
proton transfer O&EN /R S U723, HHIBINEOFEIE CTh - 72,

6-4
X-rayl2

Yota Fukuda, Osaka University, Japan

“New Hot Topics on Copper Nitrite Reductases”

Copper Nitrite Reductases (CuNIR) (% NOz % NO ([ZiB7ET D08, £ DBk
BT Cu2tix Cutd 72 %, SACLA TUNEE L7z SFX 7 — & % LTS 2 U E L.
FREERAT His255 OISO MR Z @il T & 587 LUIEE A 1 = X LARET S
M7=, CuNIR—nitrite complex ® 1.6 A/3FREEDFEMNT L ¥ . nitrite DFEAIZ
& % proton coupled electron transfer 2MEt <315 Z & /R &7z, CuNIR
— Oz complex (25T D O A I = X LB REI NI,

Session 7

Membrane Proteins




7-13%
NMR1

Chuck Sanders, Vanderbilt University

“The Amyloid Precursor Protein C99 Domain Binds Cholesterol and
Undergoes a Structural Change When Reconstituted into Raft-Like Model
Membranes”

LMPG X E/LH D C99 DT DT D, 2 EILD /% DMPC, ECM,
POPC, MSM L 7% & ZDESNED LN, C99 OREEIZH T2, C99
LA L AT r—LO 111 EERO NMR 76 OfEET /L, raft-like bicelles
H1 T NMR fi#HT i DWW T OB e S iz,

7-2%

Geoffrey Chang, University of California, San Diego

“Transporter: Structure, Function, and Application”

ISDSB2016 DR — L=V DV U RY T LT w7 Ly haBRLTIEE
AR

7-3 %
Neutronl0

Ella Mihailescu, University of Maryland

“Neutron Diffraction Reveals Conformation and Interactions of a
Voltage-Sensor Toxin with Lipid Membranes”

7 A 7% @ Voltage-gated channel & D1 > v B ¥ — L OHAER%Z, ik
T HEEL TR RIS Sz,

Session 8

Membranes

81k
Neutronll

John Katsaras, Oak Ridge National Laboratory

“Lateral Membrane Organization in Model Systems and Live Bacteria”
EFTNRENTT Y THOBEREEDOETH S5, BRIRERIIMESH Y |
MR E LT 4 1 P—(F A )il L T D LwvbhTnd, HFIR T
@ Bio-SANS T lateral bilayer O FEXRIFRX 2 fEMT L 7o G CTH D, 74 Y
F—=T" TV LIZEET VD SANS 7 =S a3 T A b= v F U VIETIR
4 L7z, Pair distance distribution function ® Monte Carlo ¥ I = L —3 =
> 5 Intact system CIFAEEOXHENTETWNWHEWNWH T ETho7ed, £
<ONLRMoT,

8-2%

Michael Wiener, University of Virginia, School of Medicine

“Functional Recognition of Membrane-Bound Substrates by the Integral
Membrane Protein Protease Ste24p”

Ste24pld CaaXfild| (alZBfiktET X /., XIZMEOT I /8R4 Y3 5Zn
7n77—E 7T, HEXXHE®F—7 &5 > T\ %, ERADCIMaKBIE /) #) T
Ste24p TN B L 72 IE 2 U)W 5, Ste24p DIETERNLIFIBIIIH 77z %
YETARIZEENDD, EEOF ¥ BT 1 ~OffA, BE), JHHORX
DR ENT, HHZRRNE TH -T2,

8-3 %k

Fred Heberle, University of Tennessee




Neutronl2 | “Toward a Better Plasma Membrane Model: Probing Lipid Bilayer

Asymmetry with SANS”

SAXS TliL 2 HIEDO Y — FOIFIHEZ IR HNRWAS, SANS TIXIEXRIFR

MERZDHZENTEXS, —FH% POPC, kHA%Z POPE/POPS CTHERL L 7=
FE 2 HEEE D MD simulation OE 7 /VFEHR L7 IRR 4, FEER & iz L

WO wmETH T,
Closing Paul Langan, Oak Ridge National Laboratory
6962 Takashi Yamane

6968

RRAL—ZE (REZEIZE—FE)
1. Highly resistant HIV-1 proteases and strategies for their inhibition.

Andres Wong-Sam, Daniel W. Kneller, and Irene T. Weber.

2. Developing semi-synthetic composite materials for investigating cellulose and matrix
polymer interactions during pretreatment.

Riddhi Shah, Hugh O’Neill, Daisuke Sawada, Sai Venkatesh Pingali, Loukas
Petridis, Volker Urban, Paul Langan, Arthur J. Ragauskas, Jeremy C Smith.

3. Application of profile fitting method to neutron time-of-flight protein single crystal
diffraction data collected at the IBiX.

Naomine Yano, Taro Yamada, Takaaki Hosoya, Takashi Ohhara, Ichiro Tanaka,
Katsuhiro Kusaka.




