AGENDA

BioyrEL

MONDAY, FEBRUARY 11TH, 2019

3:00 PM - ONWARDS

3:00 Pm - 5:00 PM

8:30 AM -4:30 PM

ARRIVAL AND HOTEL CHECK-IN CLICK HERE FOR MAP FROM AIRPORT
HYATT REGENCY MISSION BAY

1441 QUIVIRA RD

SAN DIEGO, CA 92109

CONFERENCE REGISTRATION & POSTER SESSION SETUP

EXTERNAL ADVISORS MEETING - MISSION BALLROOM

6TH BIOXFEL INTERNATIONAL CONFERENCE

TUESDAY, FEBRUARY 12TH, 2019

7:30AM-Y Y amM1

8:35AM-Yy Y AW

8:45 AM—M M YAM P

8: 45-charmm
9: 05-charmm
9: 15 darmm
9: 35-charm m
9 : 4 5-ma iMannp
10: 05mmaYanp
10:15 Am -m 1 YAM P
10: 4 5maYannp
11: 05mmaYamp
11: 15mmYaonp

11: 35wmmaYainp

LIGHT BREAKFAST - REGATTA PAVILION

CONFERENCE WELCOME - MISSION BALLROOM
Confer €mhae rGo Brenda Hogue (ASU) and Nadi

STRUCTURE FROM SINGLE PARTICLES, FIBRILS, AND NANOCRYSTALS - MISSION BALLROOM

Session Chairs: Peter Schwander (UWM), Gai
Filipe Maia (Uppsala), Joe Chen (ASU
Filipe Mai a (Uppsal a)

Hi gh repettpar ralte ismagilmg at the European
Di scussi on

David Wojtas (University of Canterbury)
Analysis of XFEL serial di fracton data fr ol
Di scussi on

Brent Nannenga (ASU)

Mi cr oEBPl ectyon difracton of 3D microcrystal
Di scussi on

COFFEE BREAK - REGATTA PAVILION

Peter Zwart (LBL)

Recent devel opmernatys sicnatfeurcitnugat on X
Di scussi on

l van Vartaniants (DESY)

Sinmdret cl e i maging withouir ayyeaefmeederryo c olnasd a ra
Di scussi on


https://goo.gl/maps/xZA5dzWQG6w

BioyrEL

12:00 AM - 12:50 PM  LUNCH ASSESSMENT MEETING FOR 1ST AND 2ND YEAR GRADUATE STUDENTS - PALM |

11:50 AM =M Y AN LUNCH GENERAL GROUP - REGATTA PAVILION

1:00 PM - 2:30 PM KEYNOTE SPEAKER: PATRICIA RAUN (VIRGINIA TECH) - MISSION BALLROOM

Communi catng Science

Session Chair: Petra Fromme (ASU)
2:30 PM - 3:00 PM POSTDOCTORAL AWARD RECIPIENT TALK: BENJAMIN STAUCH (USC) - MISSION BALLROOM

Session Chairs: George Phillips (Rice)
3:00PM—p Y AMI NEW VISIONARY METHODS IN SPI AND NANOCRYSTAL IMAGING - MISSION BALLROOM

Session Chairs: George Phillips (Rice), A

Marc Messerschmidt (ASU), Sabine Bot

3:PBHoYpmM Ghoncheh Mashayekhi (UWM)
Machine | earning delivers more bang for th
3:gROoYpmMm Di scussi on

3:BAROYpPpm Kartk Ayyer (CFEL)
How small can we go? An analysis of the | i/
mental dat a

3:pBYpm Di scussi on

4:00pM -1 Y BMI COFFEE BREAK - REGATTA PAVILLION

4: BBHNYpm SaSa Bajt (DESY)
Extreme focusing withaki gbnsemeri cal apert
4. pGRpYpm Di scussi on

5:ppYpm Abhishek Singharoy (ASU)
Hybrid methodetfeomi stat oot atet he dawn of ex
5: pBRpYpEmM Di scussi on

6:00 PM - 9:00 PM DINNER AT STONE BREWING-LIBERTY STATION CLICK HERE FOR MAP
Site is accessible by cab, UBERMTr@®rakl yafs.t |
Republic ¢éRbioh WwWiomh drop you next to the Si



https://goo.gl/maps/RWb7QvE3Sdx
https://www.google.com/maps/dir/Hilton+New+Orleans+Riverside,+New+Orleans,+LA/ohm+lounge+nola/@29.9479067,-90.0667368,18z/am=t/data=!4m14!4m13!1m5!1m1!1s0x8620a66da7a495c1:0x7796434557228ba9!2m2!1d-90.063697!2d29.947902!1m5!1m1!1s0x8620a67252a46c6b:0xa5888

BioyrEL

WEDNESDAY, FEBRUARY 13TH, 2019

8:00AM -y Y AND

8:45AM—-M H YPM /1

8: 45-harmm

9: 05-charmm
9: 15 camm
9: 30-charm m
9: 35-cdarmm
9: 50-chaYm m

10:00 AM - M /1 YAM N

10: 2 6wmaYanm
10: 4 6wmmaYapm
1 0 :a5rdm M Yamm
11:alnfd 1 :a2n®
11: 206mnaYanm
11: 406mmYppm
11: 56mmaYanp
12: 05mmaYpvm

LIGHT BREAKFAST - REGATTA PAVILION

TIME-RESOLVED SERIAL FEMTOSECOND CRYSTALLOGRAPHY - MISSION BALLROOM

Session Chairs: Keith Mofat (U of Chicago
Syaymnm Yeh (Al bert Einstein), Lan Zhu

Martn Weik (1BS)

Excistemd e dynamics of photoswitchable fuore

t meesolved serial femtosecond crystallogra

Di scussi on

Nadia Opara (University of Basel)

Demonstraton ofay epad ampy eromlde Xdi fracton on p

Di scussi on

JHye Lee (Korea University)

Ti mesolved pH jump st udi-reasy ucsriysgt aslelrd garl a (@f he

Di scussi on

COFFEE BREAK - REGATTA PAVILION

Joerg Standfuss (PSI)

Dynamics of bacteriorhodopsin arcdawaltanersd u

Di scussi on

Emina Stojkovic (Northeastern Il linois Uni"

My xobacteri al p hyetgaud hart erde £ nay meisghlstui t abl e

Di scussi on

Jose Ol mos (Rice University)

Enzyme I ntermedi atndlenj Eapt Seedaby CHiyasyt al | og

Free Electron Laser

Di scussi on

Thomas Szyperski [/ Survya Pulavart (Uni ver .

NMR meet s
Di scussi on

XFEL



12:10pm =M Y PMI

12:10pm—-M Y PMI

1:00 PM —3:45 Pm

1: 00-Mmm
1: 20-MYmm
1: 30-MMpm
1: 50-Hmm

2: 00-HYm@E M

2. 20HYmMDmMmM
2:30PM—-H Y AMD
2. 45o0pmm
3: 05-opmm
3:15o0mm

3: 350 mm

3:45pM -1 Y AMI

4:00pmMm—-C Y PMI
6:30PM—-T Y PAMI

7:00pm - Y AN

BioyrEL

LUNCH PRESENTATION ON BIOXFEL OPPORTUNITIES FOR UNIVERSITY OF PUERTO RICO STUDENTS -
PAaLm I

LUNCH GENERAL GROUP - REGATTA PAVILION

SERIAL SYNCHROTRON CRYSTALLOGRAPHY AND CRYO-EM - MiSSION BALLROOM

Session Chairs: Martn Fuchs (Brookhaven),
Marius Schmidt (UWM), Shatabdi Roych

Shibom Basu ( EMBL)

Seri al crystallographic data analysis at t|

Di scussi on

Jose -Mamrtcna (ASU)

Monochr oma tcch raonmda tPco ISyer i a l
Di scussi on

Crystall ography

Cornelius Gat (Stanford University)
Structur al Bi od owpyl eod Re dPe pott ceri :: New Opportunit
CryoEM

Di scussi on
COFFEE BREAK - REGATTA PAVILION
nath

Vi g nkeasshi (Berkel ey)

Epigenetc silencing by PRC2: Vis#M izing Ci
Di scussi on
Domini k Oberthuer (CFEL)

MHz Seri al
Di scussi on

Crystallography

POSTER BLITZ - MISSION BALLROOM

Session Chair: Thomas Grant (UB)

DINNER ON YOUR OWN
MusicAL PERFORMANCE BY BIOXFEL QUARTET - REGATTA PAVILION
POSTER COMPETITION - REGATTA PAVILION

7:00 - 8:00 EVEN POSTERS
8:00 - 9:00 ODD POSTERS



B'ﬁ‘(
THURSDAY, FEBRUARY 14TH, 2019 H FE L

8:00 AM -y Y AMD LIGHT BREAKFAST - REGATTA PAVILION

8:00AM -y Y AN POSTER SESSION CLEAN UP - REGATTA PAVILION
*I'f you do not remove your poster you risk
wor kshop, please LEAVE your posters and we

8:45AM—M 1 YAMD SERIAL CRYSTALLOGRAPHY DATA ANALYSIS DEVELOPMENTS - MISSION BALLROOM
Sessi onRiChkaiMi:l | ane (U of Canterbury), Chuf

8: 45dpx¥mm Thomas White (DESY)
Horror stories from serial <crystallography
9: 05-charmm Di scussi on

9: 15dx¥mm Tien Lan (Princeton)
Analysis of Sparse Seri al Mi crocrmggt al Di f
Source

9: 35-charm m Di scussi on

9: 45 mayiimm Joe Chen (ASU)
Shape transform phasing
10: O8mmaYanp Di scussi on

10:05 AM —M /1 YAm /1 COFFEE BREAK - REGATTA PAVILION

10:30 AM — 12:00 PM  SERIAL CRYSTALLOGRAPHY INSTRUMENTAL DEVELOPMENTS - MISSION BALLROOM
Session Chairs: Martn Trebbin (UB), Megan

(o3

10: 38maYapmmn Sebastan Guenther (DESY)

Roadrunner -siplele d& &lx\g:dtHisgamp |l e del i very
10: 58mmaYaimm Di scussi on
11: 08mmaYasmn Martn Trebbin (UB)
Mi crofuidic reaeatecsm| oemrdt rsdlr ufcdrurtemelet er mi n
synchrotrons
11: 28mmaYaorm Di scussi on
11: 38vNoYoormm Jur aj Knoska (CFEL)
Novel 3D printed mixessl apd sBhjactaral fbri o
11: 58mHpYprm Di scussi on



Bl rEL

12:00 PM - 2:00 PM BIOXFEL SAMPLE DELIVERY INTERACTIVE SESSION & LUNCH - REGATTA PAVILION
Session Chairs: Nadia Zatsepin (ASU), Bre

12: 001205 Boml ogy Wor k shMissignBalldo® c usS Si on
12:151:plnf5 @dmnch Wor k sHkegatpa PaSilors si on
1:152pm0 p&BuUummary of Sampl e DeMision@alllgomNeeds for Bi ol o

2:00 PM - 2:15 PM STUDENT SPEAKER AWARD ANNOUNCEMENT - MISSION BALLROOM

2:15PM - 2:30 PM
2:30PM—-p Y AMIT

3: 00-5pm@O0

4:00pM -1 Y PV

pRe Vi ew o0
(

GROUP PHOTO
BIOXFEL STC MEETING - FOR CENTER MEMBERS ONLY - MisSSION BALLROOM

f 2019 Bi oXFEL Assessment Dat a
10 min 3 powerpoint) talks on current

Speakers in alphabetcal order.
John Spence

COFFEE BREAK - REGATTA PAVILION

(20
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KEYNOTE SPEAKER A FEL

PATTY RAUN, VIRGINA TECH
COMMUNICATING SCIENCE

Ef ectve public engagement is key to solving wicked p
is the only path -makisomgnhdBptubt he dapi bebween resear
publ i c understanding of t hat research i s enor mous.
researcher s, but they have a | i mianeld od n deerssetaarncchi nfgn
Americans respect scientsts and engineers, their inf
Il nternet, tel evidShn)2@mMalstneaws paperso(@ntry's popul at
science oU. S.e s@ermrschs) (Bumaekaiun,g 2e0flebct ve communi caton o
and challenging. “lncradadi thgn ,spwictlal exat on, nearly as
bet ween researchers in diferent felds.

The communicaton skills gained through this approac
sol ving, with many "side benefts" along the way. F
di ferences can help build diversity in the STEM wor k
students results in cohorts of graduates who are ab
"di ference": research specialty, gender , race, et hni
BIOGRAPHY

Patri ciisa Raruemmct or of the Center for Communicatng Sci
actor and professor of theatre she was inspired to s
and communicaton in scientsts, technology profession
promote positve transformaton bbothvel dopir adi nha anldti lyy r
insttutons, and communites. I nspired by her work wi
Brook Uneamwepasrittgyl dar i nterests include empathy devel


https://www.nsf.gov/statistics/2016/nsb20161/#/
https://www.census.gov/hhes/socdemo/education/

Biﬁ\
FILIPE MAIA, UPPSALA ) FEL

HIGH REPETITION RATE SINGLE-PARTICLE IMAGING AT THE EUROPEAN XFEL

Filipe R.2N.C. Mai a

'Laboratory of Molecular Biophysics, Dept. of Cell and Mol ecul ar

NERSC, Lawrence Berkeley Natonal Laboratory, Berkel ey, CA 94720

The dream of imaging single mol ecurlaeys-eflwaeset r ast t amentstal XFE¢
bright and short pulses provided by XFELs make it pobasib
( Neutze et al. 2000) which was successfully proved at FL
met hod afayf asmhagi ng (FXI) has been used to image | ive2@E4)
and in partcular the giant Mimivirus in both two di.me&sio
i naugur aton, |l ast year, of the Eiumtogpresine XdtEthd grta a k sr edhgah b d
of XFELs, bringing the dream closer to reality.

This | ast decade has al so witnessed raays pdeicftraaccutl oanr erximstess di nme
my PhD we were collectng i mages at FLASH at around one he
rate into the megahert z. This has enabled the devel opmen
befodmet his talk | wi l-t aypreaisfemacttdore iemadiungp,nl afeé Xt nomauhe
European XFEBEeEmohstwidtle attlse® i mportance of devel opi ngt errarb u ¢

success and wider adoptdomcafst whametnkrovd t®s hwélglueas mi ght
make use of this wealth of data to extract as much new Kkn

ChapmanSi HefmiNosecond di fr acXvay iefhreedé md hwitbtels Eaypiisbo fOoH N1 c U ®

EkebeS8igThifeiemensi onal Reconstructon of -Ralye-FGeaht ¢ Mid@hms aviSWs
[ SI498102 (2015) .

Hant keSi Mifgdkr oughput i maging of heteragemedarst Edhidhy Oy ane
(2014) .

Neut ze, R., Wout s, R., Van Der Spoel, D., Weckertr,ayepuwd sH
bl GdaBlBEpR OSHANNNO D

Seiber 81 SMingM.e mi mi virus partcl esrayntbdardcdmBbtyed andmimin®ged
van der S8dimag,i n@. single cells in ar dgamb®®r/ 356026 P@a20dbaXxt



Bieg(
DAVID WOITAS, UNIVERSITY OF CANTERBURY A FEL

ANALYSIS OF XFEL SERIAL DIFFRACTION DATA FROM INDIVIDUAL FIBROUS ASSEMBLIES

WojtasrSeDr i’Agy efl,i,akh.iMo sM.ouBorEsy t*h® Vv. T. ,
Chapman® %fHd MNiJbPane, R. P.

1. Comput at onal |l maging Group, Department of Electricadl amd; Cdb.m
Center -Eflcercthroene Laser Sci eSwycnec,h rDoeturtosnc h(edsE Y1 )e, k t N ootnkeens t r aascs eC 08hBe,r eZn
Light Source, SLAC Natonal Accelerator -LabgewatoryGr &Feaocbud et Bra Fokfa nN
Sciences, Keele University, UK; 6. Departm@entot PbysUtsrabtlasve
of Hamburg, Hamburg, Ger many

Applicatrary -alfeect ron | asers ( XFEL s )} atyh rcoruygsht ad @ roigala p h g mt( &4

opportunites for i maging single fbrous bi omol ecul ar ass
periodicity along one axi s, but with Iitle or no veere s3tDal |
crystals and single partcles, and their difracted iywtans
crystal. The potental to target individual assembd dauws wd it
rotatonal ly di zseod deampl,eammusay fmhecomvémtacn &ln xi t h syrmschr
and assemblies are wubiquitous in biology, with their fbr

interestng targets for XFEL studies.

We have conducted experimentsstwatdn fdbtr otthesi §te8 msautsdd mfgpedkd

delivery techniques [ 3, 4] . Fiber di fracton theory that
i ntroduced. Techni cal di ferences between each kind of e X |
t hat were encountered. |l mage processing techniques foer pi
oriented difracton and identfy paterns due to singlrei gdgri
t heir abil i toyr iteontperdo dduicfer awcetloon dat a and their relatve | eve
Ef orts to obtain structural i nformaton from the usedfrautionda
of the assembly for each frame from the-fadirfmi aagt ol i fgemtepn &
structure, analysis of the difracton paterns allowstdRter
reciprocal space, allowing the individual structurer @armpl i
in process. This approach ofers a new route to the study

The experiments described here were conducted as part. of
The work is supported by the NZ Marsden Fund and the Huma

H. N. ChalplmbhdsBl 2@ Bal 2p11) .

.R. P. MiyIilSaNdel,oa2iyntf ¢l 6f Saed2NEINBRGUI (- BENUERKE]LARPUODr, 568
D. H. \Wp7jolldd ¢t20dl7),. |1 UCrJ

C. Seuring( @), adoi,: Namho BEPCD MG 7

A WNPE
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BRENT NANNENGA, ARIZONA STATE UNIVERSITY H FEL

MICROED: CRYO-ELECTRON DIFFRACTION OF 3D MICROCRYSTALS

One of the critcal botlenecks in pwoodermdcryytsalal eagir
-ray experi ments. For difcul't targets, such as membr
conditons f-qualliatrygec¢r yhdtgahl s can be <€dxfremeloyp, diof cwM
structure determinatothr mesimiodsitdrat elues it Man ¢miyca @Isic ® g

di fracton data from microcrystals. This technique ha
from crystals orders of magnsiawywddi matten ekparivmant
he MicroED method and contnued i mprovements to fac

t
crystalline sampl es.
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PETER ZWART, LAWRENCE BERKELEY NATIONAL LABORATORY i FEL

RECENT DEVELOPMENTS IN FLUCTUATION X-RAY SCATTERING

Zwart, 'BDeélnat& |Ran'de,Jl . .K.

1. Center for Advanced Mathematcs in Energy Research W3pl2cat on:
Mol ecul ar Biophysics and integrated Bioimaging Divispamenltawrfen
Mat hematcs, Computatonal Research Division, Lawr-maicle: B# IHK e ageoyv@ N

Fl uct wmayns Xatering (FXS) is a biophysical Str utcd ur @
parameter ratos encoaptecatdernngrmdt hodey sXaldl f#8¢ . sa
By collectng a sayi espobuuesrashamnt e Xesleenthtireo no fl apeerrt, |
dense experiment al data can be extracted that wultmat
obtained usi-mgy tgaldittaomadca&Xt eri ng met hods, ul t mately
dynamics that may be inaccessible through traditonal
Af er a successful applicaton ~ . & ‘ rtocil
have now demonstrated t he 9 " \ of
experimental data from mul tl U v u foot
virus (5, 6) , Fig 1. One of t he
i mages needed to obtain dece 5 f @
originally expect etdhemy et e af

noi se reducton. As a result, % w can
|l ess than a few minutes, ré v cons
b!0|Oglca| sampl e and beamtrF|gure . Thelsasudeéteemiogf edE
will present an assessment 0dat&4)(Alls of higher qualihS &
on the experimental dat a, anmore details at the structiuhe
the data processing.

This research was supported by the Advanced Scientfc
the Ofce of Science of the US DefALld5meHL1 2031 .E nlesreg yo f(
Nat onal Accel erator Laboratory, i SA C 6786pSpFo0rot5elds . b yF ut h
originates from Natonal l nsttute of General Medi cal
RO1GM109019.

1. Kam Z. Deter minaton of Macr omol ecul ar Structure iutseSoll9u7t7o nl Ob
(5)34927

2. Kam Z, Koch MH, aBo rsdcaast eJr.i nkgl ufcrtounatbhonolX gi cal paratbes Pnoteed
of the Natonal Academy of Sciences -6f2.the United States of Amer |

3. Mal merberg E, Kerfeld CA, ZwarayPsicaOperagodat alper.bp€r des2015]

4 . Kusiti.al®Pr,r el at onRsayi nL aSsceart ePruelds eXs Rev e al Nanoscale Structural
(15):158102.

5. Pande K, Donatel |l i JJ, Mal mer berg E, Foucar L, eBapsit mant I, Scl
fuctuataoyn sxxat ering data. Proceedings of the Natonal Academy of

6. Pa%idelMsr|lecect ron | asepartaclae ffowctmuat gm escatering analysis. Sci



D
IVAN VARTANIANTS, DESY BI&FEL

SINGLE-PARTICLE IMAGING WITHOUT SYMMETRY CONSTRAINTS AT AN X-RAY FREE ELECTRON-LASER

M. Ros%® 2BoWwkoARyeP. DKubBr-hMM.g'kxem *MocCgan XYooWesdi.p ARl dl &cki
Sel I'b’ecg Wi IFl.iRaMis ©. MM ivavflanAw i MbancNL.S oCB a@ialkha ¢uAepu P I1Baa r t
anld. A. va'rt'anyants

'DESY, Hambu?\NJRE® WGrea ma@Fw;s ¢ mw t >CRFuEsLs,i aHa mb u¥Eqi,. XerErha n yS,c h BLnCelfSe, | dS L AGX

Menl o Par%,abCA MoUSA; Bioph. 'BilbpnpeRda.y aP iys v, , KBMeReynal | ABrta o Kikea\he
Nat. Lab., %hiiordeesyi,gnNYGentSA;l mmunot heN.RNUAMERhna $Mo.sclOmi, v.RusTFe mf
*emai | ¢ (lvan. Vartaniants@desy. de)

The analysis of a single partcle imaging (SPIl) expeatre mealt
wi || be presented.-dAmwoskbdbowl f 0BD} hei t aseeeconstructon of
partcle data wil!/| be discussed [3]. It consists ofdaseve
classifcaton, refned fltering of the classifed datra,onrec
paterns by orientaton determinaton, and fnal 3D reconstr
Single partcle difagcfoerepatechsohr bms¥r (XFEL) pulrees wen
empl oy a selecton routne driven by ©principal component

determi nat edn memds i tomrad e ( 3 D) s tsrcuad teurvel rruescecsv emmeya saufr emdama t h
(LCLS) XFEL. Our results highlight the structural |fon dghe/rAper:

structur @Aifecaverey phase retrieval. The anal ysdasl ed efveed topree
PR772 wvirus with resoluton below 10 nm and with a clear
such, deviates from ideal icosahedral symmetry.

a b

Classification Filtering Orientation Phase

determination retrieval
Fig.1Wor kf ow of the SPI experiment towards single partcle
Refned fltering of the classifed data. c¢) Orientaton dete

REFERENCES:

[ 1] H. KB.0,NAKIREBYNY 83 2RD\ 0-NF Qo 2y AYIFIAYy3I 2F 02t ALK ISc is,wTtDEA G700 (K

[ 2] ASiGAWMSPIfar y I O O2KSNByY( fAIKG &a2dBDSuéaz yapgv®mNB ODES5A Yl AAy 3 N
A

[ 3] MSG ROBAIIIND Of § AYFIAYI 6A0K2dzNT 2 aSH YERRNGR yORI( SAPINRI A(Y2I0AL &), |y

ACKNOWLEDGEMENTS: We acknowl edge support @frdomttahe eHalnmh dNlet zvoA&$s$oagi &u o
Foundat on ( 4r06j0e0clt) ;NoP.orlt80ons of this research were cauhoria¢eadrgut Us
the LCLS, SLAC Natonal Accelerator Laboratory, is sspEoeretrgyd ISyi:
under ContArCoOtG SN0 5 DE.
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BENJAMIN STAUCH, UNIVERSITY OF SOUTHERN CALIFORNIA i FEL

DESIGNING GPCR PHOTOSWITCHES FOR TIME-RESOLVED CRYSTALLOGRAPHY

Benjamin Stauch, Andrii | shchenko, Anna Shiriaeva, and Va
Bridge I nsttute, University of Southern California, Los Angel es
G protein coupled receptors are a privileged class' oThay
undergecbhegeonfor mat onal changes between inactve and ac
mot ons, antdo t miel Inlass@cond t mescal e, all owing them to proce
or drugs, and relaying those to intracellular efectors s
conformatonal <coupling mechanism is unknown, recdud miincd ar
being flled by computer si mul a% erngy ofrr eien deilreeccttr o x plearsi emes
observaton of dynamic events with temporal 1% esanldutaocre drndley
for -rtenseol ved structur al studies of chall enging systems s
dynami cssemfsiltiveghtbacteri al *hHavaenshembn sanreatpedtehaeasfeasi bil
i nvestgatons of pharmaceutcally more relevant targeto;alsuc
change, and to synchronize this conformatonal <chanygnea aesr o
The vast majorityseonfsiptrvoet,eianmsd itshenodte sliigghtof a phot oaiwint c
to develop photoswitchable adenosine receptor l'igands to
known agonists by photoswitchable s4wbdtrracdte hgr ecsr.y sAlaikgsaynad€
complex while functonalizaton of ligand tends to déddaeygRe

SEOKImMgBS0d that allows us to obtain crystals of GPCRs 1in
trials and structure determinaton of many <candi date comp
obtaining seve-cnalystnelw dtirgamtdurces of known GPCRs, and by
phar macol ogy of a nhovel GPCR startng from a single cryst
towards a mol ecul ar movie of GPCR actvaton dynamics.

This work is supported by the NSF Bi oXFEL STC Postdoctor al Rese.

1 Stauch, B. & Cherezov, V. Seri&£bupé¢mido Reyge@znd oqNSyshtSasl 120Fg roak @2
doi:10. 1160 @hvy0sEXBsv239 (2018) .

2 ChereRBdivHlifgdesol ut on crystal struct-adeenér @iicoeudpglpende EréskaleyphtSoma.r
6bSs 239 3 1BEBOHY doi : 10. 1126/ science. 1150577 (2007) .

3 Rasmuss&d Cr®t@.l structure of -Gsheprioateatdt (rdrmBpibedrdg,i cd orie:clelp.t 100r?
naturel0O0O361 (2011).

4 Latorraca, N. R., Venkatakrishnan, A./ KSYROIDIIDNB®WHFH L. GPCR
doi :10.1021/acs.chemrev.6b00177 (2017) .

5 Johansson, L. C., Stauch, B., Ishchenko, A. & Cher d NBYRaVAY
O0A20KSYA Ot 7A®A Syd&Sia: 10. 1016/ ) .tbs.2017.06.007 (2017) .

6 NangoSi E.ttddriemensi onal movie of structf OASlYy O8h amdass , iHEHFRE bide

doi :10.1126/science.aah3497 (2016) .
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MACHINE LEARNING DELIVERS MORE BANG FOR THE SAME DATA
G. Mashayekhi, A. Dasht, A. Hosseinzadeh, R. Fung, P. Sch

Department of Physi e, | whruikweesr, s iMi y wafu kWies c oM s i5832 11, USA

We apply geometric machine | earning to experimental dddta
bi ol ogical nanomachi nes. As pointed out by Frauenfledster
equi librium andrewiotlhudawtn, any tike now possible to map enei
conformatonal changes associated with biological functon.
On occasion, one wishes to |l earn not only the sequeemdad o°f
i ntersectons traversed afer photon absorpton. I n Wehalv ec a
devel oped and validated-amamgticamatpalriomchi gapabd edatfaextr
from noisy experiment al data recorded with extreme tming
i nformaton is compromised by -bnacsiesdeppawore t enX p@r umemrtr £ an innn g .
References

[ 1] H. Frauenfelder, S2%, 1S%98 g@lr991wP)..G. Wol ynes, Science
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HOW SMALL CAN WE GO? AN ANALYSIS OF THE LIMITS OF SINGLE PARTICLE IMAGINING USING

EXPERIMENTAL DATA
Kartk! AvMnar ew? J AnMamgBearrrty R.“ °Chapman

'Max Planck Insttute for the Structure and Dynamics of Mater, Lu
ARC Centre of Excellence for Advanced Mol ecul ar | ma@isng,al$ahool
’Center -EflcerctRroene Laser Science, Deutsches Elektronen Synchrotron
‘Department of Physics, University of Hamburg, Luruper Chaussee
The Center for Ultrafast | maging, University of Hamburg, Lurupe
Xray single partcle imaging (SPl) has t1l] now beenhspeartfear
strongly. This has |l ef open the queston of whether wer.car
Al t hough si mutloaptroinnscignde perxepeefri ments have been perfof@med
defnitvely answered whether this is -popcti bpiec uma ek g rroeuvan di

fuctuatons and cehhgmenpaohcbg panherns.

We approach this problem by consideringmaPRUD2ic¢ciyusaesait

and reduce the signal by throwing away a random fr aetaggn
beam, or of a smaller partcle with proportonately | ower b
metrics as a functon of the signal l evel . Encouraginmgl vy,

1/ 256th the photons ardOusendpacorcti esporeding to a sub

The second part of the talk wild.l be about the ot tpdtrd cbriag oc
machine |l earning methods exi st to classify the paterins a
becomes weak. We discuss a possi blneodwdy 2fDo rEmMaa da nuds i mmogr ea ccc

embeddi ng.
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EXTREME FOCUSING WITH HIGH NUMERICAL APERTURE X-RAY LENSES
Sasa Bajt

DESY, Not kestrasse 85, 22607 Hambur g, Ger many

NoverlayX optcs combianye ds owirtcltesneow ex newagppomot wmiptrteenest e retse d

presentaton weawi tlf paeseemtoptcs based on multlayers,

similraay tonoxef pbat eatbdtby | ayer depositon. The resoluton
of the smallest feabhereone swsudhhaosttageur evi dt h. As a fr
MLLs are made is that the | ayers are smooth and abrupt. I
of materi al propertes enabled us to deposit |l ayers tlhyi nn
pl aced in the structure, a resoluton of this ordéilpyiepacen
zone plates in MLLs, the aspect rato between the smamkbest
extremely high. This is critrcayys Wh>x n5 ulkse \h)g drhek siet | s BIst 3
Addi tonally, each | ayer in the MLL has to be <correcetrly

contribute to the focus to ensure high efciency and high

Using these kinds of MLLs-l1Wenaonomesefufbgudiemgnshraneddsu
[4]. Layer placement errors produce aberratons imriphecl sr
measurements on the | enses and i mplement correctons dire:i
should be done at a synchrotron beamline. However, such |
unpredictable and not unreliable. Thereforbeasedeyxaseudee® el

Hi gh

volume structures such as a pair of volume transmi sk&aphn
stru

This talk with give an overview, currand epeafos mandfhéeé
arir ay optcs.

l'y intense beams can -ahgopbbkesashimeomdKbELsampbes diomg

ctures of over 100 microns thick (or ideally elvgmnga

g
r
I

Figure 1: A multlayer Laue Il ens (MLL) acts as cyl immtdhemal
pl aced orthogonal to each other to achieve a 2D focus.

[ S]. BajlJtOS@t0 Aa2BDE6 201 2.

[ M. PrascOptl.u B¥pradds®H4, 2015.

[ Al. J. MoSamia.rb ,RdMPIBI.2,, 2015.

[ 8]. BajLtSAet 13162 (2018).
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HYBRID METHODS FOR STRUCTURE-DETERMINATION AT THE DAWN OF EXASCALE

SUPERCOMPUTERS

Abhi shek 'ISetByghas EFh o ma s 3Drraenkt ,KMelnalre zGr’Nadi & e d &ti ccmird,
Ki r,iNan as h a'Psttarnad efriviioenmae 1*) 8a o win M IFir afdesthetr, SCAwhas er |,
Our mfazd

Accurate structure deteremsolhtoon fexmememde utmalt odd toav n

extensive gl obal and | ocal sampling of atomi stc mo
sidechain geometries. Mol ecul ar Dynamics simulatons,
Baysean inferencing scheomfesaclrioevvidreg ttoldiasy hkaa lraorbcues tf ow
Engenderimgoaghpgh real space refnement approach, ca
protocol performs at scale unto 10000 nodes on nato
MDFF wi || be showcased with three distnect appl(adcat

refnement of disordered resi duedb)dvdttehrimi ncatyesn adf cmprna
scatering proohbdepse |bwaindieet aresof vedé€ meai mnmr gy pat

single partcle images of cal aindrmr¢tha@asnedglheseThdreemm
| arsgeal e conf or mat onal transitons within the functone
embedded wi thin t he di fpactohe dabtber iTlak,i ngr adivaglt
conf ormat onal search capabilites provided by MDFF, t
guantfed, and inferences are drawn on the biological
(@Qgeometry of the oxygen-seavadlev(ifg Petbdimpleex aich veahendat
an@dmechani sm of iion binding to the Calcium ion chann

'!Ari zona State University
University of Rochester
3]Sunny University of Bufalo
“‘University of Arizona

Col umbia University

®Uni versity of Wi sconsin Milwaukee

From data to model using molecular dynamics si mul
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TiTLE TBD

Wei k, M.

Il nsttut de Biologie Structurale, Grenobl e, France

Reversibly photoswitchable fuorescent proteins (RSFP
cells (such as PALM and RESOLFT). They can b2y rampae a:
nohuoregdierstt at e by irradiaton with |Iight at two dife
Qur consortum -rceosmoblivneeds stemrei al femt oSEXpnd uctyatabt

spectroscopy in soluton anade& ¥ ilmuzaén@idimh onteotshwoi disc hti ;m gs t(
i ntermedi ates in thef &StFPphetEdGERmiaayp hhtetmeusldiateed kei. n g
excited state iintehmendo@haer € nadwhptcsh a htewi sted conf ol
confgur at @wasn#dd t athees . This observaton has been confr
ratonally desi gda od dmtutnacnrte awsietdh pah ottjw@slwi t chi ng quantun

The presented research has been conducted by the fo

Byrdin, Cammar at a, Carbajo, Coll eter, Coquell e, de |
Guill on, Hilpert, Hunter, Jakobs, Jot, Kloos, Koglin
NaKk®vacs, Owad a, Ri dard, Robinson, Roome, Roux, Ru
Stricker, Sugahara, Thepaut, Togashi, Tono, Uriarte,
[ 1] Coquelle N, Sliwa M, Woodhouse J, Schirdo G, Adamoak A
RB, Feli ks M, Fi eschi F, Foucar L, Guillon V, Hi | d&Nats sMK,
Ridard J, Robinson JS, Roome CM, Ruckebusch C, Seaberg |
Bourgeois -, LoHllieatetrngl |, Wei k M (2018) Chromophoreehnhwi s

protein capteuroddv ebdy steme al femtosecond @®Br7fystallography. N &
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DEMONSTRATION OF FEMTOSECOND X-RAY PUMP X-RAY PROBE DIFFRACTION ON PROTEIN

CRYSTALS

Nadia Li'nta 1Gpavraan,? Mbihkaackdpi Bla ki e-Bi “Cadndn dhaazl & Marya Maklske
MeeAt sChri st dphalrdd Wi Laeristmo VRhde s eeMarncniénel Sakgh’okileSanag
Staht Belrgmo Valwahmeiéeéet @n PManlgi g& RCMWi il $§ tnan Davi d

“ I dzf { OKSNNBNJ Lyadsldziz +#AftA3ASY t{LX {6A0G1 SNII YR

"5 Sdzi A0OKSA{ BY OKNRBENBY 59{ ., > DSNXI ye

/[ {Z {['/ bla2ylf ! OOStSNIGE2NI[FI02NG2NEZ | {!

-4 Lb!Z . A2T SYdNHzYZ | yAOSNEAGE 27 .|ééfz .hasStr {6AGT SNI LY
Mograa bly2aOASy0S Lyasidziz FaStz {6AGT SNII YR
*Corresponrmhence nbhaydiea. opara@gmail . com

The devel amme-efitreecef r Xn | asers (XFELs) has opened the
of biomacr omelaeyc udliefsr aucstioong [XL] . Whereas an increasing
femtosecond crystallogd@phy tae XFECLs 0§ awadihbabhe dp
ultrafast exposures has-12pmaWpedasndc | eays p li mtee sbtamreadf 1ol
optcs [ 13] at the LCLS XFEL troayi mrvaeds tag aotne dtahhea gteme od
these tests, crystatay weeamdesinmngrad fxedthar et app
provide probe signals at eight di ferent del ay t mes
thereby covering the tme scales relevant for femtose
Even though signifcant i mpact on the crystals way o
pul se, the collected difracton data did not show sig
on the crystals in the sampled tme window and resolu
the applied radiaton dose, which in our experiment |\
femtosecond tme scal e. The experiments presentnmaud the]
probreayX di fracton experiments on protein crystals.
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TIME-RESOLVED PH JUMP STUDIES USING SERIAL FEMTOSECOND X-RAY CRYSTALLOGRAPHY

LeeH, JLeeNam, B. W, An, J. S. , Yang, T. , Seok, J. H.

Department of Biotechnology & Bioinformatcs, Korea University,

[
<

A greemeint ng fuorescent protein vari-aased NotwGBE RGETprhpatste a

Gly67) and is stable with respect to pH and temperat

photoswitchi-egqi tngmfar-g@mietem@ fcyram, i nduced by acidic
jummpmduced conformatonal change of NowGFP is I imited
crystal packing, which can be a suitable #amrsgpdtvepr a
femt osecagnd rX st a3 HX)g.r alphhey drTyRs t a l structures of NowG
at both cryogenic and room temperature-bagirrerd sytymatln
conformatonal changes occur at the chromophore and L
bond networks comprising Lys61, Gluz222, Thr203 and
chromophore at the actve site. I n additon to structu
rece#®FXTRtudi es usgslrnygenagpgdd mMmalmpc alre descri bed.

This work was supported by grants from the Natonal
government -20MS8RPHEIANRRD 194250188 R1KD.1IHA.1KA.CL2.0M.B)2 2&nd Jt he

program through the NRF of the ME.
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DYNAMICS OF BACTERIORHODOPSIN ACTIVATION STUDIED USING SYNCHROTRONS AND X-RAY

LASERS
Jorg Standfuss

Laboratory of Biomol ecul ar Research, Depart ment of Biology and
WSLINB&Syosay3ad | O2fflo2Nrea2y 2F a0ASysaida FTNRY !V¥R D
{oAaaco[ o

Xray free electron | asers provide excitng new oppo
integratng sample efcient high viscosity injectors
series of structwueadl sexchpsdwitdzl biyemtmesecond crystal.l
movies of proteins in acton.

Based on our recent studies of bacteriorhodopsin, |

overcome before we can routnely study structumlOal mnéc
the current botlenecks is that access to XFEL facil
experiments at synchrotron sources, we have adapted
temperature serial millisecond crystallography (SMX)

i mprove density and homogeneit yr eosfolcweyd tdadt g rcemlalreact toc

Ti mesolved serial crystallography has now all owed tc
in bR with astounding detail and over many orders o
extracellul ar hal f and a cytoplasmic half with the
me mbr ane. The frst princiopal step in the pumping me
femtosecond range, which provides the energy for the
the protein conformaton within microseconds to all o
extracellular release grboopdving aewawbek M8Ji atadthed
changes again afer several milliseconds to allow upt
These sequent al rearrangements throughout the bR ph
mo d e | and may provide a template to understand the p
References

1. Weinert T, et al. (2017) Seri ak emmplelriasteucroen ds tcrruycsttuar
at synchlrddzN® nk2Y8dzf) Obd42y a

2. Nogly P, et al. (2018) Retnal isomeri zatagyn { i@k SlyddSt
aat OOMMdPmmHEence. aat 0094.

3. Nango E, et ali.menh0 bé)al A molvri @e of struc{t@Qkr@Pa@IT hange
0 ¢ 0 M h-omYbMppT pdH

4 . Wezy hlezof A B KS&Rt al . |,
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MYXOBACTERIAL PHYTOCHROMES AS LIGHT-REGULATED ENZYMES SUITABLE FOR XFEL STUDIES
St oj kohaind, SEh%ni dt , M.

1. Depart ment of Biology, Northeastern 11l inois Univefistcyo,nsCh
Mi | waukee, Mi | waukee, WI, 53211, USA

Phyt ochr omes (PHYs) ar e phot oreceptor proteins frs
phot omor phogenesis events. PHYs as photochromic prot
l' ight absorb#wreg (Pghtamdbsarbang (Pfr) form. The-di s
photosynthetc bacteria has opened new fronters in o
photoswitches can control singleigehp@ens! bpmgety a
are dimeric protei-saensbay consi mbdaoafea(pPpEM)oand enzy
The PCM is composed of three domains (PAS, GAF, PHY)
chromophore. Upon absorpton of ' i ght, the doubl e bo
protein between Pr and Pfrpéoabesyntfilee c{ Wy k BzphEpEDF &
andBphP2, have distnect photochemistry, although the
sequence identty. Unl-it kgB8phRe&silaaksBphRonsteheedi hd s
chromophore in the Pr and Pfr statestyfoBphmh2. odrace, h
di stnect phytochromes wil/l provide a unique platorm
structur{eBphF1{tBptdPr2 -i pypei add mutant forms involving
The twypBIphP2 crystals difract to a resoluton beter t
2.3 A at thayl&peeresd eXtron Laser ( XFEL) SACLA, t h
structures of Pr and Pfr states have Dbeen deter mi ne
various intermediates is |l acking. To investgate the
bi nepioccket and the adjacRasolPH&d dSenaii-mb wi ¢ my 8 ealcfbX0)d,r
we plan{BphPRudgying thg putsashawti Kabl e at XFELSs. /
yield detailed structural informaton of the signal
experiments wil/ not only show structur al changes nc¢
t he PHY whomadi mmoves sever al tens of Angstroms afer t1l
comprehensive view of the transiton from early even:
how enzymatc actvity in the intact protein is contro
di stance.

References:

N. C. Woi t owi ¢ch, A. S. Hal avat, P. Wal t z, C. Kupi®GNMel don VaRer ha
Nango, E. Mi zohat a, S. Owad a, K. Tono, Y. Jot, A.CevidNRge I Stt, Het

Hernandez, W. B -Ch@zwedrhbuw ¥ & h gJ, SP. RBg!l und, H. Takal a, J .P .l hFRarl oamnnmee, n , .
Spence, K. Mofad,{ BKYBMRAE.t ¢ROajBKo vSitér uct ural Basis for Light Cont
Structures of a Myxobacterba#ft. Phytochrome (2018). |1 UCrJ 5: 619
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ENZYME INTERMEDIATES CAPTURED BY MIX-AND-INJECT SERIAL CRYSTALLOGRAPHY WITH AN X-RAY

FREE ELECTRON LASER

Ol mos, 'Plandé&MarlEnr ci aGallv.éW.a,t HKn ds Ry piJtHuntCer®Li Mn§, , M
Ober t hlveerf,a nbWi,e d.r>He y Ma nH,0 | M>P,a Md 2B a rkt.3Mi | A.e St ew’®oyS. .
ChowdhdCgde ,3Ngdg dr at Izeom,IXNd.O,wo FB o udy’&lu,. *KoDyg.|,iSe a ble.f,g,
ZhaoBal)PGr aSntMarT.a’Nie,| s\6’S,ub 6amahB aen)F rEB.mméFunRg®?’ScRwander
P2Frank’Whit WeiTer,stadtseplSpen®NeEy ohiméCh@®@pmandPoH! N'ck,
TrembPa@yr, maZ@hi IAL i p’sS,c hdwi At ,G.MN. |,

1. Depart ment of Bi oSciences, Rice University, Houst onwal Kreeex,a s
Mi | waukee, Wi sconsin 53206, USA; 3. Depart ment of Chemiddryg. an
Department of Applied and Engineering Physics, -Elbeoatl oiUbhaeeyr sbD
Hamburg, Germany 6. SLAC Natonal Accelerator -Waddwartdrlymd thtewntNes,w
York 14203, USA 8. Bi oXFEL Natonal Science Foundaton Scatemale &
University, Seoul, South Korea 10. Lawrence Livermore Natonal L

The visualizaton of protei n meetdognes uissersa yoeff oaéne tXale e ecntam
since the frst structure of an enzyme was solved, th
by biomol ecules has been the key goal for the unders
atomic scale Despite a |l arge number of successful m
of an ongoing reacton at runt me has been possible ¢
gener al met hod for captur i ngarednzyentet csaetrailayls icsr y'sitnald
follow the catalytc reacton of adthamawyec dgoéancét rea thoenm 3at nu
cefriaxome sy vieme seri al femt osecond crystallography
cleavage and inactvaton on the millisecond to second
to sseéeatdg kinetcs. I n a widely coll aboratve efort [
results show pr onbiassee d oewazrydnso | sotgryu cutsuirneg an XFEL-an-te |
inject serial crgsohvéodgstaphiyes oof t mebroad variety o

References:

Enzyme inter medn attésy fani@Enyeed seri alal/cr.yRDABITOopaphly
doi .orqg/1001®@B&HAs12915
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NMR MEETS XFEL
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SERIAL CRYSTALLOGRAPHY DATA ANALYSIS AT THE SWISS LIGHTSOURCE
Shi bom,2BasaukalniifVs Eizequi el GCwhainag piHaBaggana
War shamandMg®wdmannd Justyna Akeksandra Wojdyl a

iSwiss Light Source, Paul Scherrer I nsttute, 5232 Villigen PSI,
2Eur opean Mol ecul ar Biology Laboratory (EMBL), 71 Avenue des Mar
At the Swiss Light Source (SLS) macr omol ecul ar crystallo
di fracton dat-ar y Otxddtmie bemngrdel i vered vi @aopoloird chupporatss
(Weinert et al., 2017). When the crystals ar e-cnadU retde dnbadin
typicabDtyafd® collected. This advanced data coll ectoni asltr ¢
synchrotron crystallography (SSX) (ADfi e&asehy a®RA zygt al2l0d
plate is an alternatve to the standard fxed target thlchn
( Hu&nig, F 2®15, 2016). The | MISX plate allows crystallizat
collecton of SSX data from crystals in natve conditon wit
Our SSX data coll ect om! Hiast af aaccig uiitsaitteodn bayn dt haen arl dydsei nsta kddod ®vsa
easy, efcient and high throughput measurements oebnasadl &
di mensi onal grid scan method all ows init/alb btlat gn eamfab e
assessment @f amabysids soahput and subsequent-< alollddcmboni od
automatcally selected positons in a serileRlJaodt ae@s omdapde
data collecton mode provide near real tme analysislRYri oa
the | atest 65X tHeant sai oann ad fy stitse sof wardeE RY®3X néat a | merugilnglesp a
accepted), which provides automatc online scaling athgd inrer
the best quality of the finRdhldRer ge &b echat a.0 Tte rMXs iMotnsg odfB
t he -bveshed tracker, whi ehfepr beedbacksabowithhenexperi ment
col | ecttaowre, arned ly sfirsi, e nadhldy udsaetra vi sualizaton wil!/l be daftaus
collecton at the SLS wild|l be highlighted.

Reference:

wWe i nS&ilr tI f X 80178 / 2YYa
wDi eder i chaAa(@od7) Wang,
wHu a® @,'ddd DrINDLB)

wHu a® @,!'Gdd Dr2NB®BH)

wWo j dSyi ,svdi & LJIL3D,@016) NE & i
wBa S ,Wdi df & y(aréepted)w | R ®
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MONOCHROMATIC AND POLY-CHROMATIC SERIAL CRYSTALLOGRAPHY AT SYNCHROTRON SOURCES

J . M@arth, 2Y. MLee 1, 2, D. Mendez 1, 3, C. Li 1, 3, L. Zhu 1, 2
1, 3, H. Hu 3, J Coe-Ch,02vd hNi.r yNalg &r,atbnarKi Is,s2 ,c kS.5, RAy.D.I shch
James 6, Z. Dobs

o] on 1, 2, S. Zhang 1, 2, J. Zook 1,2 , &, Oga

Wei erstall 1, 3, P. Fromme 1, 2, N. Zatsepin 1,3, R. Fi sche
1. Center for Applied Structur al Di scovery, Biodesulga Scnenhtcetse,
State University, Tempe, AZ, USA; 3. Department of Pshiyrsildgmsi,v eArrgi
Sout hern California, Los Angel es, CA, USA; 5. AdvanSedar rPehrotloms tS
Villigen, SwitzeifEl acdyr on. LE@setrr &cif edhycrEg her®oeturt osnc, h etsa nitbl uerkgt ,U m@Geeramasni
Chicago, I L, USA

Since the frst successful seri al crystallography (SX)
approach has cont nue'dyetnoe rgartoown, ssyhnocwhirnogt rtohnast c3a nr abye fvrieaeb | eel
| aser sources. H édrae,e dweS MXr eesxepretr iimejnecst ccrarri ed out at t he

beam experiments were -+£®ndeatmd-oey stMaks 6bf CAy28zyme, phyc
AdarecepthoRr) ,(Aand proteinase rkhywereea md esluiswpernalce dt d nt He pXdi ¢
wei ght PEO (MW=8,000,000), usi nxARhepbg@PoctcyparCchpr prodahei s
determined to 3.1 A, 3.1 A, 2.65 A, and 2.05 A resoluton
beaml i-inB) (ddcmystals of phARteThaskr Kadinlamdwi dth (5%) vyie
few thousand difracton paterns were required to HAR Iwlera
determined to 4.2 A and 1.8 A resalyutpaurd sesiexgpozsdrasd 4es
wer e processed using exi stngARaureeqappredacanesal twhrinlaet vee |
Monochromatc and pink beam experiments demonstrat ertylsd afl e

Upcoming devel opments in beamline optcs wildl i ncreaemsient e
by another factor o wegrademenhél pdabygyedhAPSwo orders of
devel opments wil/ e n acbrl yes ttahles uasse woefl |Is maasl Itehre nEMX oof | ar ger

Grant Acknowl edgement :
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STRUCTURAL BIOLOGY OF G PROTEIN-COUPLED RECEPTORS: NEW OPPORTUNITIES FROM XFELS

AND CRYO-EM
Cornelius Gat

G probeiphed ¢(EGRPEBSsSPrare ubi quitous cellul ar gatekeepers

eveplyysi ol ogioalt hpr ddawuemasn body. Due to their bi omedi cal r
therapeutc drugs and pose dasatr aatuyge dteasri ggent. s Rfeeere B t rho
mi cr oscerpayy afnrdeeX el ectron | aser s havet garcycsetl aelrlait zeed rseg oraufcit ougr
compl exes, and have opened up new opportunites in unders
receptor actvaton with unprecedented spat al and tempaemal

the feld of GPCR structural bi ol ogy, chall enges asbtasi ane

their development with a main focus on membrane protein s

A. Il shchenko, C. Gat , V. Cheoepbed 6ecaptar al hewl ogponotf L
Current Opinion in Struct®2al Biology, Vol 51, Aug 2018,
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EPIGENETIC SILENCING BY PRC2: VISUALIZING COFACTOR MEDIATED REGULATION BY CRYO-EM
Vignesh Kasinath®, Si mon', Pareg sEvad Nogal es

'OB3 I nsttute, Department of Mol ecul ar and Cellul ar Biology, Uni
Mol ecul ar Biophysics and Integrated Bioi maging Division, Lawren
*Howard Hughes Medical I nsttute, University of California, Berke
One of the fundament al guestons in biology is to und
di verse cell types, capable of highly specialized f
controlling gene expression paterns and play a pivot
chemical modi fcatons of histones and -DNAi tgusgdebyyhn
Pol ycomb help establish and maintain such expressio
known methyltransferase specifc for hi stone H3 | ysi
repressive HBRQZma$8s mair&tes iyt hDh®dev emoadlu | cad fea cittosr sa c
recruitment to chromatn. The best characterized cof a
Mechanistcally, two aspects need to be addressed in
Regul aton of PRC2 methyltransferase actvity by cofac
I nteractons of PRC2 with chromatn resultng in the | o
Here, we hav-elebtabnedtdi-EMpoesopyct{ere® of the human P
AEBP2 in two difMrehn adtdveost atves fEMW estalugsd uolet aif n e
bi functharcrdleodiomeH sullidvtesat st(tucturesd i nki ngmmaesat eape
bi ochemical studi es, provide detailed insight into t
chromatn substrates. We fnd that both <cofactors mi
synergistcally stmulate PRC2 actvity using diust motsom
interacton allows PRC2 to simultaneously interact wi
basis for the |l ocal spreading of H3K27me3 repressive

AEBP2

PRC2 PRC2-AEBP2
Conformational flexibility AEBP2 binding
in the absence of cofactors stabilizes PRC2

Ref erences

1. V. KaSinaBthructures of human PRC2 {wliAt3590 SWs¥Ac o f2a0clt &
2. S. Poepsel, V. KaesM rmsatrhu,c tBHi.r eNso goafl eéPsR C2Crsyiomul t ane o
distnct nbtliepabimsg. B2 (DY) .
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HORROR STORIES FROM SERIAL CRYSTALLOGRAPHY DATA PROCESSING AND HOW CRYSTFEL CAN

HELP
Whitel T. A.

1. Cent el efcarr ofnir ekeas er Sc i eSwcnec, h rDoeturt osnc hDeEsS YE, I eNkottrkoensetnr aB3e 85, 226

Data processing methods for serial crystallography h
be handled in a routne manner, with the task of inde
seen (wrongly, in our opinion!) as something of a c
seri al crystall ography-usad assefewar e asort htehinmo sp u rwg adsd
increase the data quality from any given data set

underlying difracton physics [2], our aim is to mak
interventon from the scientst.

However, the real world fnds ways to defeat the be
situatons have emerged which needed speci al handl i nc
ambiguity, subtletes of facility data storage for mat
they may need speci al atenton, these cases have | ed
data, many of which have been encoded into CrystFEL.

you can avoid getng fooled by some of the more subt/

Acknowledgements: Code has been contributed to CrystFEL by V

Yarosl av Gevorkov, Steve Aplin, Ni chol as Ri ebesel ,
Nakane, Parker de Waal, Wolfgang Brehm, Alexandra To
Nass, Nadia Zatsepin, Chun Hong Yoon, Lorenzo Gall/l
Beyerl ein. The design of CrystFEL and its algorithm
Hol t on, John Spence and many ot hers. Devel opment of
programmented funds. Addi t onal f-Rmadbea'y, faoar pCojysdtFE
Union's 2020 Research and I nnovafoni Prggram agdee me
2018) , and by -RihesiBaMBFCdeparaant on " Sy nc FECLME)d." , RBasatnt

CrystFEL has been Xecaipedj écomf Bhd&Sdr bgt t he Sevent
European Commi ssi on.

T. A . Whi t e, R. A . Kirian, A V. Mart n, A Aqui |l a,
snapshot seri al crystallogoagdy" 10J11AFpISO0QRMILBSBI.8
|
|

T. A . Whi t e, V. Mari ani , W. Br ehm, 0. Yefanov, A
Tol st kova, K. Yamashita, C. H. Yoon, K. Diederic
Applied Crystall édP@aphylo49 102QA1®D)7/BEABMO576716004"
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ANALYSIS OF SPARSE SERIAL MICROCRYSTAL DIFFRACTION DATA COLLECTED AT A STORAGE-RING

The success of seri al femtosecond crystallography a
crystallography expermimgnsscsuradeexbhasdaygsetofraglkei r wi
crystals within the safe radiaton dose, however, d e
because the resolvabl e&X Bamgg peraksnsof tiheste fepathe
the crystal orientatons. As a result, proteins not

determinaton. -Usxinmiompeeexp@BMC) algorithm [1], we h
solve the protein structure from such discarded spart
analysis of sparse crystal diifmgcsonr paternsi sokbkent
solved from the sparse frames is able to reach compa

Reference:

oh & EIl ser, Recopatrtedteomdi dIrgqaet ioinh i magi8dh g iOm6lyedr
)

[1] L
(20009

[ 2] Lan et al ., Solving protein structurerifim@gmsympah:i
sour ces BGB®BrJ2018).
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SHAPE TRANSFORM PHASING
J. P.L JJ.chehDkonaBl@ndciRmitddt. Kiri an

Department of Phys
Department of Appl

i , Ari zona State University, Tempe, AZ, 852
i
’Center for Advanced

cs
ed Mat hematcs, Lawrence Berkeley Natonal Lab
Mat hematcs for Energy Research Appdicatons,

We present an interestng satgodibhgmi debhetapbatowhedsrvyhb
protein crystallography can be solved directly, fro
refectons can be measured.

The idea of recovering the structure of a molecule f
was put forth over 60 years ago by David Sayre [1],
frst tme ussiiznegd ntircyrsotna | s-r a y lefl meécet a toend | mys ean [ R] . I n tF
other datasets werecshlaper ¢ &sdi gsndad hsanvbee tsweneinl aBr agg r ef
phasing of those datasets have been made, but none |
performed on artfcial, inorganic crystals [3]. The
for crystals smaller t-haywy beamcobhbeemokewuldah Dfanbnhstk
the molecules are arranged at the edge of the cryst.
their | atce point sedglehu sc actooudniter amlt @éiimipwe t ant obst ac
overcome for shape trahlsform phasing to succeed [ 4

I n this presentaton we discuss a new phase retrieva
mol ecul ar asymmetric unit given the averaged coherer
shapes, and unli ke previous wor ks, we all ow for tota
truncaton problem entrely and consttutes the frst tr
work in principle.
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ROADRUNNER Ill & IV: HIGH-SPEED FIXED-TARGET SAMPLE DELIVERY

S. GitntRer Fi $cheéemkdndodrafl, t hGe | meesfdanoWVp | &/t k ovean h i & Mely.e
Urbs’ hdt ) LiGeSkiMppLiMungHumt e¥Basy dBoM.t et vaint ncbhaamdn A
Meeht s

'!Center for Free Electron Laser Science, DESY, Notkestrasse 85,
Deut sches Elektronen Synchrotron, Photon Science, Notkestrasse
®Linac Coherent Light Source, SLAC Natonal Accelerator Laborator
“European Synchrotron Radiaton Facility, 71 Avenue des Martyrs,
Reliable sample delivery has remained a challenge f
partcul ar jet based systems require | a

rge amount of
approach airgetxesdmple delivery, where the sample-is

scanned t hrraoyu gbhe atnh e[ 1X 2] .

We have developed the Roadrunner
speed fxed target di fracton expe
with sample exchange rates of up
a modul ar way andelsot htfomat nmd é na

Xray beam and sample visualizaton
rotaton axis equipped with a cen
motor driven translaton stage in

speeds of wup to 100 mm/ s.

The Roadrunner (I goni ometer i s

experi ments at atmospheric pres:

exchange (fgure 1). Using a | oca

with the concept of the capillar

background scatering l evel s [ 3]

- I structure determinaton with about
Figurel:Roadrunner | | | -sgpoeneldo h@ltUeir7 € §r thh gn Mmeasurement of one
fxed target serial cry$k@l Imignapthgsexp@hiemestest. up i s fpurotbheer

experi ments.

The Roadr &wmaramnum)V gloinn omet-eacuamddsfgaetdohoexpeaysmaht

sampl es. Samples are ideally placed on windows in t1l
amor phous <c¢ar bvoanc uluany entesa.s uFoermeint s currently only drie
to protectve | ayers can be measured.

The presentaton wil |l cover technical aspects of the
procedures for both goniometer types and wil/l pBovid
[1] M. Hunter et al., Scientfc Reports 4, (2014).
[2] P. Roedig et al., Nature Methods (2017). doi:10.
[ 3] A. Meents et al ., Nat .-0COIM8BUMN. (2017). doi:10.10



Bie&
DOMINIK OBERTHUER, CFEL ) FEL

IMPROVING AND RE-INVENTING SAMPLE DELIVERY FOR MINIMAL SAMPLE CONSUMPTION AND
TIME-RESOLVED SFX

An overview wil!/| be giveandnsyaeacénbtdewebapmentserimal XEEWNSs

Met hods for more efcient sample delivery medadhedsdrfwg denei
presented and discussed, as well as |l imitatons and future
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NOVEL 3D PRINTED MIXERS AND INJECTORS FOR TIME-RESOLVED STRUCTURAL BIOLOGY

Ti mesol ved seri alSXgr ygtoavlildoegr aipnhsyi glhtB i nto the dyna®Xcs

experi ment spruoshee as cphuempe , where a reacton is triggered by
not triggered by | ight-abhidhj e85 &dRptabed bypbondsngul &li mat
for reacton init@athtomnmon Weo leynpémiiyzraowmnp rfeoai sseub3 D print ngs of
for efcient mixing by placing statc mixing el ementgsfoitnhe
fuids by splitng and stretching process. We i mage t hmed mi x
di fusion coefayemitsrosomggiXaphy. Additonally, we exml orfe
thin (Il ow background) and fastthemsegahejtert 8X} -Eidujeact] ed &
crystall ogr aphryaye-gfpreecet ment saater X.
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MICROFLUIDIC REACTION CONTROL FOR TIME-RESOLVED STRUCTURE DETERMINATION AT XFELS

AND SYNCHROTRONS
Diana C. YF.GawbfnrtdsimbeMdat®™  Trebbi n
Uni ver si of Hamburg, Ce2n2t7réel ,f oGerlnatnryaf ast | maging (CUI), D

ty
University of Edinburgh, School of Chemistry, EH9 3FJ, UK
Department of Chemistry, The State University of NewO0OYOrkSAat Bu

A driving guesotlowed nsttmect ur al bid6luogyonsrebatutonatiepsrt bé
the molecular |l evelsolved Hewéwaér fetmmesecond crystallogra
execute due to the requirement for synchronous triggering
ray pul se for -rdddalawcttoom.t dolre hdaghi eved, compl etiendturciegeesrhia
or by deliver ymioXi ng,gaingdsa biyequipield key el ement . [ 2]ar i nc
naturally photoactvatabl e, mithiend asfterdel a veowenfful i glhtbesmmd
triggering for investgatng a broadAyamd®azodddrieod gl tias ¢
developed microfuidic rapid mixing sample environmentls al
def nedzetrnbpe poi nt and short edeaad ptrmoe ef.r ofrh emsiex inri g i thag tthme sX h.

el ement-bmeekdoad omput at onal fuid dynamic sidmureatsd npsh a(s @R G,@
l'iqui dmpedel CFWe could track the concentraton f erleds oofv eal of
simulaton to determine the precise mixing tmes. These res
using rapid dye quenching. The heeesobesdrekRedr pmentbsp)l esa
mi crochannel design can also be applied for analyziatghe op
controlled synthes/imamdp protlylmes.s and micro
75% mixing = 365 ps (191 ps)
§100
. - £ 0
8
gGO
S w0
T o 5
0 01 02 03 04 05 E*
c 0
00 05 10 15 2i 0 05 1. 1.5
mixing time (ms) mixing time (ms)

Fig. . TREFD si mul aton of microft@LdB®®wraipmudl anti xn ngf gierm-m
terdi fueRgpyYahd (esultng mixing tme distributon
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