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WHAT METADATA ARE NEEDED TO MAKE RAW DATA FROM ESRF
MX BEAMLINES INTELLIGIBLE?

GORDON LEONARD
ESRF STRUCTURAL BIOLOGY GROUP
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A MX EXPERIMENT

> h, k1,1, o)

Crystal(s) ‘raw’ diffraction images
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. A MX DATA COLLECTION

> h, k, I, 1, (1)

Crystal(s) ‘raw’ diffraction images

4 « 3 generation MX-SR beamlines are extremely
intense (ESRF 1D29; ~10'3 photons/s in beam
50 x 30 um? [HxV])

» Collection of a complete set of raw diffraction
images from a given sample is extremely rapid
(minutes/seconds/sub-second).

* To help users keep up with throughput most
(all?) SR MX facilities provide automatic,
experiment planning and execution as well as
on-line, at beam-line ‘autoprocessing’.

« Correct collection, use and archiving of
metadata are required to (a) ensure correct
results of autoprocessing; (b) allow off-line
(re)processing after an experimental session. i
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AT ESRF EXPERIMENT CONTROL IS THROUGH THE MXCUBE2 BCM

e Insitumentation Help

B[ [ -

e w{ifgn s

00 fl oo -| Fronight: 20ff] zoom |7 -

Apenure diameter:| 50 -

1 Expert
~Machine currert
Colection method
Discrete = Flus; +0.,00 phis
—Acq = [<] Erergy
Oscillation range: 0.2 First image: 1 | Cumenr | 0.6602 ke | 1260
Oscillation everlap: 0.0 Nurnber of enages: 630 | Move 1 | | ke |+ | 0 |
Qscillation star; 810 | Mumber of passes: | TR =
_ Curment: [1.020 A [256.60 mm
Exposiure time 01 | — |A = | |I
Enengy (KeM): 0.6602 AMAD | ip: 961~ _Tmsmi;sion S —
Resoluion (A) Lz | Curent: [100.00% | [ I |
Transmlssion () |10 Set 1a!
Crya
[#] Shuttedess | 100.0 K
~Data lacation
Folder: Jdatafd29inhouselopid291 20131004/ RAW_DATAY I
FAE-1 |
Salery shuter
File name: FAE-x1-ip_wl_3_f#¥d.chi B s
Prefic FAE-xL | 3 3
Run number |3 _Fast shutter 2
- Processing =— l—
[#] Process and analyse data M.a. residuss: 200 —.Eﬂms:q:l
] Anomalous Space goup: ¥ | i
Unit cell: I« G
ke = {=) I |
[<1 (| | .
Charactesise Cument users -
Helical =
Evera Sco0 A ———
‘WorkFiow [ Allow timeout control
S feiniaks Take(i‘nnd
\ My name[pl-i020

D. de Sanctis & G. Leonard, in Notiziario Neutroni e Luce di Sincrotrone Vol. 19 (Consiglio Nazionale delle Ricerche, 2014), p. 24.

Gabadinho et al., (2010) J. Sync. Rad., 17, 700-707
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WHAT METADATA FOR A ESRF MX DATA COLLECTION/EXPERIMENT?

Phase shifts o

File Instumentation Help
[ Collet | BaXRF spectum | (DSystem | EFeedback | OChat

Sample centring ‘

Diffracted beams i-;_

10199191

Logout ol 26 apaemiran
|[o@ 12 201 aparatr on (D20eb1 U

-~ Sample st omege | 10003l @00 [+] xapea

- oS ]F0+] en
Show  [Mlsamples <] | Show s derais | bt | o[ @ [ [

w T g v

ng: [ - =
| Gortrng | wtomatic loop cantring | s nlswa] T

“ i 00f £001 | Frant it

20 zam |7 |

7| Crergy

Discrete
Oscllzionrangs: 02 | First image: ]

Oscllmion averlap: 0 Numberof knages: 30| Mave :
Oscillwion stam;  $L0_ Numbor of paccas:

Expsuenme 01 |

EremyXeVy  nem | GIMAD [ir96i~

Reschaion Lz

Transmission (59; 1000

Transmissian |
Curent: 100.00%
] Setio

Curenc: [ 0.6592 kel

[ -15]

Mave tes| e
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. ALL METADATA FOR ESRF MX EXPERIMENTS ARE STORED IN ISPYB

+ safety
info

Experiment request
1
Experin‘lent scheduled

\e'mio\"“a“on

User Home Laboratory Synchrotron

User office
web app & DB

"¢ EDNA
e Automatic data
processing

/

Experiment reports

—

Diffraction
images etc.

;?l Ii “ Experiment f1€2

Filesstem

User
information

g,ystem

Samples

Samples

—oHooeH
e XFE

\

bea?ﬂhi

detector,
sample
changer

v 4

Control software
& hardware

Delageniere, S. et al., (2011) Bioinformatics 27, 3186. doi:10.1093/bioinformatics/btr535 «
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ISPYB IS A METADATA CATALOGUE/LIMS WITH A MODULAR DATA MODEL

EXPERIMENT SHIPMENT / DEWAR BLSAMPLE / CRYSTAL SProtein
sProposal - proteinId
)Ezggﬁ?gd ,,,,,,,,,,,,,,,, , -Shipping - “Container - 'Crystal_has_UUID: mep?saﬂd
e RS =y [ shopnatd ‘ . “Crystal - 2
o ) o - =
“LabContact: T AS%SEI‘SI ’ }0 _BLSample. nomalousSc...
IS e s e biSampleld ) [ -SafetyReq... -

Per: on -~ -SlLaboratory:

-ShippingHasSession -

~Session
sessionId
“S-proposalld

i RN

2

-BeamLineSetup -

SCREENING / EDNA

aScreeningFile -~ =

,,,,,,,,,,,,,,,,,,,,,,,

i
aScreeningInput-

&
-ScreeningOutput - i
i 3 aScreeningRankSet -

,,,,,,,,,,,,,,,,,,,,,

:ScreeninﬁStratng ;
5

s

E Dewai-Locat... :
-DewarTransp... *

DATACOLLECTION / ENERGY SCANS / XFEs

|
T T |

-diffractionPl... il o
1 - [ - DiffractionPlan -

i ~=2XmlDoc... *

T
i

nExperimentf(indDetaiIs . “XmlSchema -

-Scaling -
L sAnomalousScattering -

B Energ\}Scan v

-Screening -

screeningld
-dataCollectionld --__5ScreeningRank -

20

T
I
1
I
1
I
I
|
a

&
-ScreeningOutputLattice

:ScreeningStArategyWe... ro—ome -<aScreeningStrategySubWe... -

Delageniere, S. et al., (2011) Bioinformatics 27, 3186. doi:10.1093/bioinformatics/btr535 «
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| = ‘ - )
: “DataCollection - =image
e < dataCollectionId | 550) et | imageld
———————————— ‘datacollectionGroupld™ /" dataCollectionld

AUTOPROCESSING

:AutoProcIﬁtegratio
autoProcIntegrationId
-dataCollectionId

sImageQualityIndicators-
imageQualityIndicatorsId
-imageld

-autoProcProgramlId

,,,,,,,,,,,,,,,,,,,

¥y
i

sAutoProcProgram -

s AutoProcScalingStatistics - - AutoProcProgramAttachm... -

ﬂAutogProc :
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THE ISPYB ‘DATA COLLECTION’ MODULE

Data Colacticn | Eremy Scans | ¥FEs

energyScasdd TNT{LD)

& sessionld INT{A)
Bucrescencedatertor VARCHAR[ZSS)
‘scanFieFuBFath VARCHAR[SS)
choockFlefulPath VARCHAR{25S)
FegthoohFleFUlPath WARCHAR(2SS)
element WARCHAR{AS)

2 strtirergy LOAT
‘endEnorgy FLOAT

2 tramsmissionFactor FLOAT
egmsureTime FLOAT

3 synehvotron Cument FLOAT

2 tamgesature FLOAT
peniEnery FLOAT
pealFrine FLOAT
peakfDoutlerrime FLOAT
InfectinEreigy FLOST
InecthonFerime FLOAT
InfectionFOoublefrime FLOAT

) beamSizeestical FLOAT

 boamStzeHertanntal FLOAT
crystaiClass VARCHAR(20)
tomments VARCHAR{1024)

¥ NIY COUSLE

» hiZ BOUBLE

» SImpX DOUSLE

5 sampi¥ DOUBLE
 miega DOUBLE

» kapea DOUBLE
# il DOUBLE
pricindex' INT

& gridindas? INT

i

A
] BLSample_has_EncrgyScan ¥
BSampioHasEnergyECanil TNT{1G)
» biSampletd INT(10)
¥ energyScantd INT(:0)

<alaCaleonia INT(11)

3 ditaCuolectionrouptd INTLL)

) biSutEamphdd INTLE1)

9 debectorld INTL11)

© sirabegySubiMtedgeCriid INTELD)

3 anpesEAIA INT{11)

O endPostionld INTL11)

) detaColectontiumbes INT(10)

 gartTime DATETIME

* endiTine DATETIME

 rurtStatus VARCHARIAE)

3 aistevt FLOAT

 adsEnd FLOAT

 msRange FLOAT

 awarlap FLOKT
mmberOfimages INT(10)
ctatTmageNumber TRTIAD

* numberOfPaszzs ENTI10)

* expasareTime FLOAT

» imagebictory VARCHARLISS)

2 ImageFrefis VASCIWR(1S)

5 ImageSulie VARCHAR(AS)

* BleTemplete WARCHAR[2SS)

 wanvelength FLOAT

? rsplufion FLOT

3 datoctoeistanca FLOAT

» aBeam FLOKT

> ylleam FLOAT

 comments WARCHAR(10Z4)
* printabiefofeport TINYINT(1)
 siGizpvertical FLOAT
 giGapHorzantal FLOAT
* transmission FLOAT
“» smchmatronbode VARCHARED)
> ataEnapshotFu Fath VARCHAR(ZSS)
 stanapshotFulPalh VARCHAR(2SS)
 stattnepshati Path VARCHAR( 255
» stalEnagshotF Pathe VARCHAR(ZSS)
 rutaticnids ERUIME,.
3 phistart FLOAT
+ kagpastant FLOAT
s omegaStact FLOKT
7 resUticnAICEer FLOAT
3 detector2Theta FLOAT
» undubtorGaal FLOAT
& urdulsborGacid FLOAT
* undubstureg FLOAT
 beamSlzeAESampli, FLOKT
& beamSizeAtSampieY FLONT
cenkeringMethod VARCHAR(ZES)
*» s Temperature FLOAT
» benmmShage VARCHAREAS)
* st DOUBLE
fus_gnd DOUBLE
tots\#sorbeckase DOUBLE

[ —TT
¥ sessionld INT{LO)

staelTiere DATETINE
 endTime DATEFME

sfefudrescerceSgectrum THT
¥ semgiontd INT(10)
 biSampleld INTIA )
& ittedDetaiefulPoth VARCHAR(ZSS)

DA Lol |
& N Sdlf.ﬁtd\? l\
xfes

Delageniere, S. et al., (2011) Bioinformatics 27, 3186. doi:10.1093/bioinformatics/btr535 «
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 paod bragolanchdstes ENT{10)
esfings INT(L)

Infisid TRT(11)

" methodifes FLOAT 4

 methodifes FLOAT

) masintCell FLOAT
petSohurationTopSaPenks FLOAT
bResutionwEpats TNT{A0)

& binPopCutoftethodZtes FLOKT

* tecoTimeStamp DATETIME

* totalmegratidSignal DOLELE

>

INT

 dy_mm DOUSLE

5 sheps_x DOUBLE

 sheps_y DOUBLE
meshAngls DOUBLE
»

|
|
!
|
& scanFlefulPath VIBRCHAR(ZSS) L_//__{_—JI-'—
Oy By VARCHAILA) : > pegScanf fefulFeh VARCHAR(ISE) . |
H B commnis * artTime DATETIME !
1 s detertnrMode VARCHARLZSE) & endTime DATETIME :
1 ¢ RctuRSaMpR EIreacE VARCHAR]S) O Hename VARCHAR] 255 I
octuslSempiSiolinContaner INT{10) & enesgy FLOAT ] =
: ]
# actusiContaines Barcode VARCHAR(AS) 2 esposureTime FLOAT ]
» actugiConisiner SonSC IXTCG) > besTransmision FLOAT ]
 silSrapshotPul Path VARCHAR(ISS)  notatebymcadSpectrum VARCHAR(2SS) | ]
» 1
|
: | rvstatcss vaRcHaRGo) :
: 1 » comments VARCHAR{LUZ) |
! ! il bibiec i 1
1 |
1 e m— |
i T |
5 | I
| 1 I
S | I
E I
workfowd IRTT1E) (| I
1 werowte ncimass) [ || 1
I » workdlowType ENLIL ) { 1
H  comments VARCHAR(1024) i : &
! * shotus VARCHAR{ZSS) | T
-  resutFinPath VARCHAR{SE) : I Labig
 kgFilePath VARCHAR{ISS,
FUCEPRL NG ) . [ S D esson P TATLAE)
ImegeTd BT ¥ recordTimettomp TIMESEAME | | | .
. i b ineehupld IHT{10)
cataCalkactiondd 1 I : # proposad INT{L0}
“ imageiumber INT{10)} 3 i
| Mettame VARCHARGSS) L Lo
I - " | 2 EMalE DATETME
e Dcation VARCHARIS) ! JecDet DATETINE by,
|  messredinbensty FLOAT | > beamLieiame YARCHARIAS)
L — — — K — — —ted © pagrrarumam vaRCHARGSS) | 3 seheckied TINVINTI)
o Thumbrat i ulatn UARCHARLESS) : 2 nshins ET(10)
temperature FLOAT 3 comaants VARCHAR{I00)
__________ FROLAN SNty FLIAT < beamLireOgerator VARCHAR{A5)
> synchrotronCurrent FLOAT 2 wish_rwumber TNT(LO}
commests VARCHARLIDM) UhmeStane TIMESTAMR
* machineNessage VARCHASR(1024) 2 usecPlag TINYINT(L) - TN
2 sessionTite VARCHAR(ISS}
Bjsas by R 7 structeDeterminations FLOT
1 | dewarTransport FLOAT
I : databockupFrancs FLOAT
} | > A E e FLOAT
I o | » oparatorShetumber VARCHAR{LD)
i L RO N  workow D yraliands INT | >
] G worbfiowdd INTELL) & i | —~ = =
} o workfowid INT{11) : :
1 & vihued DOUBLE DR WACHAAGES) | 00 e oo monn e e
A ) recoed Timestamp TIMESTAMP | | = recordTimeStsmp TIMESTAKE:
7 ImageQualityIndicatars ¥ S r
ImagequzityndicatorsTd INT{LD) -
@ Imapeid INT{10) 1
& patofrocProgramid INT{LO) e
» speiTotal INT(LD) JI_
+ iRsTO IT(I0) *
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THE ISPYB ‘AUTOPROCESSING’ MODULE
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AUTOMATIC MX DATA ANALYSIS AT ESRF

Beamline JOB= ALL ! JOB= DEFPIX XPLAN INTEGRATE CORRECT
Control > DATA RANGE= 1 1220
C SPOT_RANGE= 1 31
omputer SPOT_RANGE= 580 610
*XMLRPC BACKGROUND_RANGE= 1 4
- >
AutoproceSSlng Server < !masking non sensitive area of Pilatus
UNTRUSTED RECTANGLE= 487 495 0 2528
Queueing [system Queueing fsystem UNTRUSTED RECTANGLE= 981 989 0 2528
UNTRUSTED RECTANGLE=1475 1483 0 2528
UNTRUSTED RECTANGLE=1969 1977 0 2528
F F UNTRUSTED RECTANGLE= 0 2464 195 213
IS‘ U UNTRUSTED RECTANGLE= 0 2464 407 425
T [r— [r— — L UNTRUSTED RECTANGLE= 0 2464 619 637
L UNTRUSTED RECTANGLE= 0 2464 831 849
P P UNTRUSTED RECTANGLE= 0 2464 1043 1061
R s R UNTRUSTED_RECTANGLE= 0 2464 1255 1273
o o UNTRUSTED RECTANGLE= 0 2464 1467 1485
C C UNTRUSTED RECTANGLE= 0 2464 1679 1697
E E UNTRUSTED RECTANGLE= 0 2464 1891 1909
S e — S UNTRUSTED RECTANGLE= 0 2464 2103 2121
S S UNTRUSTED RECTANGLE= 0 2464 2315 2333
'Iq 1 TRUSTED_REGION=0.0 1.41 !Relative radii limiting trusted detector region
G = | N
G !correction tables to compensate the misorientations of the modules
X-GEO_CORR= ../x_geo_corr.cbf
Y-GEO_CORR= ../y geo_corr.cbf
— — MINIMUM NUMBER OF PIXELS_IN A SPOT= 3
ISTRONG_PIXEL= 3.0
OSCILLATION RANGE= 0.1000
— [r— STARTING ANGLE= 144.0
STARTING FRAME= 1
X-RAY WAVELENGTH= 0.97625
F— . NAME_TEMPLATE_OF DATA FRAMES= ../../rory wl_ 1 2222.cbf !CBF
DETECTOR_DISTANCE= 218.61
DETECTOR= PILATUS MINIMUM VALID PIXEL VALUE= 0.0 OVERLOAD= 1048500
SENSOR_THICKNESS=1.00
ORGX= 1234.63 ORGY= 1254.24
NX= 2463 NY= 2527
Q0X= 0.1720 QY= 0.1720
VALUE_RANGE FOR_TRUSTED DETECTOR_PIXELS= 7000 30000
DIRECTION OF DETECTOR X-AXIS= 1.0 0.0 0.0
DIRECTION OF DETECTOR Y-AXIS= 0.0 1.0 0.0
ROTATION AXIS= 1.0 0.0 0.0
INCIDENT BEAM DIRECTION= 0.0 0.0 1.0
FRACTION OF POLARIZATION= 0.99
Computer POLARIZATION PLANE NORMAL= 0.0 1.0 0.0
Cluster EDNAJuploader !AIR= %.8f
: SPACE_GROUP_NUMBER= 0
web [service UNIT CELL_CONSTANTS= 0 0 0 0 0 0
INCLUDE_RESOLUTION RANGE= 50.0 0.0
! STRICT ABSORPTION CORRECTION=TRUE
Web server/ ISPyB REFINE (INTEGRATE)= BEAM ORIENTATION CELL
MAXIMUM NUMBER OF PROCESSORS= 16
Database server - -

.. Monaco, S., Gordon, E., Bowler, M. W., Delageniere, S., Guijarro, M., Spruce, D.,
Page 11 Gordon Leonard | DDDWG Workshop | Rovinj, August 2015 Svensson, 0., McSweeney, S. M., McCarthy, A. A., Leonard, G. & Nanao, M. H. The European Synchrotron |

(2013). J. Appl. Cryst. 46, 804-810.
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DATA PROCESSING AND ANALYSIS IN ISPYB

» Data collection
Proposals | Shipment | Feedback Dashboard Update ISPyB data

Start Tima

Exparimant Typa

Experiment parameters Beamline parameters

Autop o=t kil r more details)
) Puaint czll czll czll czll czll czll
4 Group & B I Alphs  Bets Gamma

= Anomalous: OFF (Friedel pairs merged) (7 Items)

parallelproc P212121 &0 6319 69.5 =] =] =]
EDMNApnoc P212121 (1] 639 69,5 o0 o0 o0
fastproc p222 =) 63.9 69.5 =) =) =)
paralielproc p222 &0 6319 69.5 oD oD oD
parzlielproc Pi121 8.8 639 69,5 o0 9.9 o0
parallelproc pP121 63,9 &0 69.5 =] =] =]
parzlielprac P1 9.5 63,9 69,5 o0 o0 o0
= Anomalous: ON (Friedel pairs unmerged) (7 Items)
parallelproc P212121 &0 63.9 69.5 =] =] =]
EDMNApnoc P212121 (] 639 69,5 o0 o0 o0
fastproc p222 &0 63.9 69.5 =) =) =)
parzlislproc p222 (1] 639 69,5 o0 o0 o0
paralielproc P121 589 63,9 69.5 oD 889 oD
parallelproc pi121 631.9 &0 65.5 o =] o
paralielpro P1 588 639 695 90 o0 o0

RSymm 1/Sigma

threshcld in threshold in

kowier shell: lower shell:

Upaate

Delageniere, S. et al., (2011) Bioinformatics 27, 3186. doi:10.1093/bioinformatics/btr535 «
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pe

parameters || AutoProcessing

Img directory: [datafid23/inhouss/opid231/20150722/RAW_DATA/rory
Tmg prefix: rory_wi

Nb of images: 1220

Run no: 1

Start Time: 22-07-2015 15:38:28
End Time: 22-07-2015 15:39:16
Type of experiment: osc

Wavalength: 057825 A

Energy: 12.7 ke

Phi start: 1440

Oscillation range: 01e

Overlap: oe

Exposure Tima: 0.02s

Total Exposure Time: 2445

Estimated Total Absorbed Dose:

Number of passes:

Detector Distance:
Resolution at edge:
Resolution at corner:

Xbeam:
Ybeam:

Kappa:
Phi:

Experiment comment:

Experiment parameters

Synchrotron name:
Synchrotron filling mode:

Beamline name:
Undulator types:
Undulator gaps:

Beam transmission:
slit gap Hor:
slit gap Vert:

Detector type:
Detector name:
Detector manufacturer:
Detector mode:
Detector pixel size Hor:
Detector pixel size Vert:

Focusing optics:
Monochromator type:
Beam shape:

Fhuoc

Flux end:

Beam size at sample Hor:
Beam size at sample Vert:
Beam divergence Hor:
Beam divergence Vert:
Polarisation:

1

218,51 mm
130 A
1.07 A

212.36 mm
215,73 mm

Beamline parameters | AutoProcessing

ESRF
7/8 multibunch

D23
IWUZ1c_GAP U35a_GAP
9.55 mm 50.0 mm

7%
500 pm
200 pm

PL=EL
Pilztus3_ &M
DECTRIS
Unbinned
0.172 mm
0.172 mm

Toroidal mirror
Si(111)

eliipse

3.7e+11 photons(sec
3.7e+11 photons/sec
50 pm

30 pm

104 prad

B irotron |
0.55°




DATA PROCESSING AND ANALYSIS IN ISPYB

Msin Output Parameters

Overall:

Ceetie ey iy SCALA/ATMLESS | SCALEPACK | TRUNCATE

Oversl Completenzss: 35 ff

- 5 Overal Lover Sigma: 19
o i) S

4

silaTon BETas PiF Prtes Overal Reymm:

» Data collection Overal Mukiplicty:

T T Outer Shell:
Proposals | Shipment | Feedback Dashboard Update ISPyB database | Outer Shell Resoluion:  1fle-1344 | | SXPARMXDS
Outer Shell Completeness: 54E% Correction Filas:
Outer Shell 1 over Sigma: 1.9 i
Outer Shell Rsymms 10 e ot
Outer shell Multplicty: 4.2 e
Unit Cell: -
Unit Cell A2 00A
Unit Cell B: 63354
Unit Cell C: 95 A
Unit Cell Alpha: %00°
Unit Cell Beta: %200°
Experiment parameters Beamline parameters | AutoProcessing Unit Cell Gamma: 00
Autoprocessing Summary (click on an entry for more details) e
it Point cell  |cell |cell el |cell | cell % Do
L=y g 2 £ s EEE eSS XDS || XSCALE || SCALA/AIMLESS | SCALEPACK | TRUNCATE
= Anomalous: OFF (Friedel pairs merged) (7 Items) Input Files:
paralielproc P212121 80 6.3 &5 S0 0 %0 %0 e
EDM A proc P212121 &0 639 B9.5 o0 o0 o0
Log Files:
fastproc P222 &0 63.9 9.5 a0 a0 a0
paralielproc p222 &0 €39 €95 90 90 90 e neanon SSCALE LD
parzlielproc P121 559 63.9 9.5 0 ) 0 1/5Sigl vs Resolution || Completeness vs Resolution | R-factor ws Resolution | CC/2+
parallelproc P121 839 &0 69.5 o0 1] o0 )
parzllelproc P1 559 639 9.5 a0 a0 a0 40 4
= Anomalous: ON [Friedel pairs unmerged) (7 Items) 36 4
paralielproc P212121 (=] 839 B9.5 o0 o0 o0 a2
EDMAproc P2i2121 &0 639 9.5 S0 S0 S0
28 4
fastproc pzz2 &0 639 69,5 ) ) )
parslielpro: pP2232 50 639 E95 90 50 50 24 4
paralielproc P121 599 639 695 90 899 90 g‘ -~
paralizlproc p121 639 € €95 90 90 90 g
parslielpro: P1 599 639 695 90 50 50
12
&
8 -
RSymm 1/Sigma :
threshold in threshcld in i
T T T T T T T 1
kowier shel: tavaer shell 289 229 2 182 189 159 151 144 139 134
Upate

Resolution

Delageniere, S. et al., (2011) Bioinformatics 27, 3186. doi:10.1093/bioinformatics/btr535 «
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REPROCESSING OF ESRF MX DATA

SI010913(T

JOB= ALL 1J0B=
DATA RANGE= 1 1220
SPOT_RANGE= 1 31

EGRATE CORRECT

SPOT_RANGE= 580 610

A BACKGROUND_RANGE= 4
!masking non sensitive area of atus
UNTRUSTED_RECTANGLE= 487 495 2528
UNTRUSTED_RECTANGLE: 2528
UNTRUSTED_RECTANGLE: 2528
UNTRUSTED_RECTANGLE: 2528
UNTRUSTED_RECTANGLE: 213
UNTRUSTED_RECTANGLE: 425
UNTRUSTED_RECTANGLE: 637
UNTRUSTED_RECTANGLE: 849
UNTRUSTED_RECTANGLE: 1061
UNTRUSTED_RECTANGLE: 1273
UNTRUSTED_RECTANGLE: 1485
UNTRUSTED_RECTANGLE: 1697
UNTRUSTED_RECTANGLE: 1909
UNTRUSTED_RECTANGLE: 2121
UNTRUSTED_RECTANGLE: 2333
TRUSTED_REGION=0.0 1 !Relative radii limiting trusted detector region

!correction tables to compensate the misorientations of the modules

X-GEO_CORR=
Y-GEO_CORR=

— MINIMUM_NUMBER 3 SPOT= 3

! STRONG_PIXEL= 3.0 ——
OSCILLATION RANGE: 0
STARTING ANGLE= 144.0

/x_geo_corr.cbf
/y_geo_corr.cbf

0.97625

o]
DETECTOR_DISTANCE: .
DETECTOR= PILATUS MINIMUM VALID PIXEL VALUE= 0.0 OVERLOAD= 1048500

SENSOR_THICKNES: 00

ORGX= 1234.63 ORGY= 1254.24

NX= 2463 Ny= 2527

0X= 0.1720 QY= 0.1720

VALUE_RANGE TRUSTED_DETECTOR_PIXELS= 7000 30000

0.
FRACTION_OF_POLARIZATI 0.99
POLARIZATION PLANE_NORMAL= 0.0 1.0 0.0
IAIR= %.8f
SPACE_GROUP_NUMBER= 0
UNIT_CELL_CONSTANTS= 0 0 0 0 0 0
INCLUDE_RESOLUTION_RANGE= 50.0 0.0
{STRICT_ABSORPTION_CORRECTION=TRUE

REFINE (INTEGRATE) = BEAM ORIENTATION CELL
MAXIMUM NUMBER OF PROCESSORS= 16
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REPROCESSING ESRF MX DATA

SI010913(T

Gordon Leonard | DDDWG Workshop | Rovinj, August 2015

###CBF: VERSION 1.5
# CBF file written by CBFlib v0.8.0

data_image_0

array_data.header_contents

Detector: PILATUS3 6M, S/N 60-0128, ESRF ID29
2015/Jul/22 15:38:43

Pixel size 172e-6 m x 172e-6 m

silicon sensor, thickness 0.000320 m
Oscillation_axis omega

Excluded _pixels: badpix mask.tif

Chi 0.0000 deg.

Angle_increment 0.1000 deg.

Polarization 0.99

file_comments
N_oscillations 1220

Beam_xy (1234.63, 1254.24) pixels
Exposure_time 0.020000 s

Phi 0.0020 deg.

Energy_range (0, 0) eV
Start_angle 144.0000 deg.
Detector_distance 0.218607 m
Detector_Voffset 0.0000 m
Alpha 0.0000 deg.
Flat_field: (nil)

|_setting 7620 eV
Exposure_period 0.020950 s
N_excluded _pixels: = 321
Kappa 0.0020 deg.

Tau = 0 s

Transmission 6.63615401085
Detector_2theta 0.0000 deg.
Flux 370000000000.0
Count_cutoff 1048500
Trim_directory: (nil)
Wavelength 0.976250 &

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#

array_data.data

--CIF-BINARY-FORMAT-SECTION--
Content-Type: application/octet-stream;

conve: "x-CBF_BYTE_OFFSET"
Content-Transfer-Encoding: BINARY
X-Binary-Size: 6227375
X-Binary-ID: 0
X-Binary-Element-Type: "signed 32-bit integer"
X-Binary-Element-Byte-Order: LITTLE ENDIAN
Content-MD5: e0Mv4g9aL7GbzzVnqgtYIBA:
X-Binary-Number-of-Elements: 622400
X-Binary-Size-Fastest-Dimension: 2463

X-Binary-Size-Second-Dimension: 2527
X-Binary-Size-Padding: 128

definit

ions

scanner PILATUS

synchrotron
persion
divergence
genf genfil

#Better have
wavelength
distance
beam  212.

#Just a gues:
mosaic 0.5

#Files
directory
template
extension
image 1
go

polar 0.99
0.0002
0.090 0.003

e.gen

them
0.976250
218.61

36 215.73

/data/id29/inhouse/opid291/20150722/REW_DATA/rory
rory_w
cbf

The European Synchrotron |




METADATA IN ISPYB

Experiment parameters

Img directory:

Img prefix:

Hb of images:

Run no:

Start Time:

End Time:

Type of experiment:

Wavelength:
Energy:

Phi start:

Oscillation range:
Overlap:

Exposure Time:
Total Exposure Time:

Estimated Total Absorbed Dose:

Humber of passes:

Detector Distance:
Resolution at edge:
Resolution at corner:

Xbeam:
Vbeam:

Experiment comment:

Beamline parameters | AutoProcessing

[datafid29/inhouse/opid291/20150722/RAW_DATA/rony
rory_wil

1220

1

22-07-2015 15:38:28

22-07-2015 15:39:16

osC

0.97625 A
12.7 keV

4=
oie
oe
0.02s
44z

218,61 mm
1304
107 &

212.36 mm
215.73 mm

Experiment parameters

Synchrotron name:

Synchrotron filling mode:

Beamline name:
Undulator types:
Undulator gaps:

Beam transmission:
slit gap Hor:
slit gap Vert:

Detector type:
Detector name:
Detector manufacturer:
Detector mode:
Detector pixel size Hor:
Detector pixel size Vert:

Focusing optics:
Monachromator type:
Beam shape:

Fluse:

Fluzx end:

Beam size at sample Hor:
Beam size at sample Vert:
Beam divergence Hor:
Beam divergence Vert:

Polarisation:

Beamline parameters | AutoProcessing

ESRF
/8 multibunch

1023
IVUZ1c GAP U3Sa GAP
5,55 mm 50.0 mm

7%
500 pm
200 pm

PIXEL
Pilstus3 &M
DECTRIS
unbinned
0.172 mm
0.172 mm

Toroidal mirror
Si(111)

ellipse

3.7e+11 photons(sec
3.72+11 photonsfsec
50 pm

30 pm

104 prad

& prad

LT

JOB= ALL !JOB= DEFPIX XPLAN INTEGRATE CORRECT
11220

14

!masking non sensitive area of Pilatus
UNTRUSTED_RECTANGLE= 487 495 0 2528
289

2464
2464
2464
2464
2464
2464
2464
2464
2464
2464
2464

UNTRUSTED_RECT:

UNTRUSTED_RECT:

TRUSTED_REGION=0.0 1.41 !Relative radii limiting trusted detector region

!correction tables to compensate the misorientations of the modules

X-GEO_CORR= ../x_geo_corr.cbf
Y-GEO_CORR= ../y_geo_corr.cbf

STRONG_PT.
OSCILLAT
STARTT:
STARTT:
X-RAY |
NAME_TEMPLATE_(
DETECTOR_DT.
DETECTOR= PILA'

REFINE (INTEGRAT!

MAXIMUM NUMBER_O!

» Metadata from data collection experiment reasonably well archived in ISPyB

and available to experimenter/beamline managers etc.

« But, raw images themselves not available long term (i.e. > 6 months) for
(re)analysis.
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. WHAT ABOUT METADATA FOR SAMPLE(S)?

f7ﬁ

Crystal(s) ‘raw’ diffraction A_ |5 ‘ %
images + experiment ‘."
metadata

> h, k1,1, o)

SNEAY /Ay

s BERGR S|
3‘5&%&"\’!" '.’..ﬁg
NN
\‘z“’!.l; \V,"
% q

Sample metadata @

crystal structure
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SAMPLE METADATA IN ISPYB

BlSample

protainld INT{10)
& proposaltd INT{LO)
2 marme VARCHAR{255)
< acronym VARCHAR[45)
# molecularMass DOUBLE
» proteinType VARCHAR(4S)
L sequenoe VARCHAR(255)
» personid INT({10)
» bl rnestarmg TIMESTAMP
isCreatedBySampleSheat TINYTN T}

T crystal_has_UUID ¥
crystal_has_UUID_Id INT{10}
< exystalld INT{10)
> UUITD VARCHAR(45)
) ImageURL VARCHAR(255)
>

7] ExperimentiindDetails ¥
eperimentingTd INT{10)
< diffractionPlanId INT{10)
» exposurelndex INT(10)
o dataCollectionType VARCHAR[45)
< dataCollectionkind WARCHAR[45)
» wreckge\ ahue FLOAT

]

] xmiSchema
srntsehemald INT(10)
description VARCHAR(255) M b= ==— —1

# schemaeml| LONGTEXT
>

v

— crystal
crystalld INT{10)
< diffraction®anld INT(10)
# proteintd INT(10)
< crystalUUID VARCHAR(45)
» name VARCHAR(255)
o spaceGroup VARCHAR(20)
» morphology VARCHAR{255)
+ ophor VARCHAR(43)
» gize ¥ DOUBLE
+slze_Y DOUBLE
size_Z DOLBLE
w cell_a DOUBLE
# cell_b DOUBLE

14 call_c boUsLE

“ cell_alpha DOUBLE
> cell_beta DOUBLE
+ eefl_gamma DOUBLE
* comments VARCHAR(255)
» prdbFiaMarme VARCHAR(255)
2 pdbFilePath VARCHAR{ 1024)
>

xmln::-cun'.en.r:d ENI'{i{)i
» xmiSchemald TNT{LO)
 wmidata LONGTEXT

s 0

L

Delageniere, S. et al., (2011) Bioinformatics 27, 3186. doi:10.1093/bioinformatics/btr535 «
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< wmiDocumenkTd INT(10)
+experimentkind ENUML..)
> observedRessiution FLOAT
 minimalResclution FLOAT
» exposuraTime FLOAT

» oscillationRiange FLOAT

* mandmalFesolution FLOAT
> soreaningFesalution FLOAT
> radiation Sensitivity FLOAT
» anomalousScatterer VARCHAR{255)
2 preferredBaamSize FLOAT
b prferredBeamSize¥ FLOAT
*» comments VARCHAR{1024)
almedCompleteness DOUBLE
+ aimedICverSigmastHighestRes DOUBLE
» aimedMultiplicity DOUBLE
* almedResolution DOUBLE
»anomalousData TINYINT(1)
» complexity VARCHAR{45)
> estimateRadiationDamage TINYINT{1}
» forcedSpaceGroup YARCHAR(45)
W required Complebeness DOUBLE
requiredMultiplicity DOUBLE
»requiredResolution DOUBLE
> strategyOption VARCHAR(45)
» kappaStrabegyOption VARCHAR{45)
» numbesOfPositions INT{11)
minDimAcernssSpindinfds DOUBLE
 masDimAccossSpindledxis DOUBLE
radiationSensitivityBata DOUBLE
radiationSensilivityGarmma DOUBLE

o

fwita) Cello o

e
s £ L

™ofa.

e e

] BLSample
biSamplald INT{10)

% crystalld INT{10)
< containerid INT{10)
< diffractionPland INT(100

+narme VARCHAR{45)

> code VARCHAR{43)

> bocation VARCHAR[45)

» hoklerLength DOUBLE

* loopLength DOUBLE

* loopType VARCHAR(45)

* wirgWidth DOUBLE

» comments VARCHAR(1024)

*completionStage VARCHAR(45)

2 structureStage VARCHAR(45)

» publicationStage VARCHAR(45)

» publicaticnComments VARCHAR(255)

biSampleStatus VARCHAR{20)
# lsInSamgpleChanger TINYINT(L)
» lastinownCenteringPosition VARCHAR{255)

——H

L

I
|
1
1
|
|
=L
|
|
|
!
|
I
I
]
1

] BLSubSample

blSubSampleld INT({11)
2 blSamplald INT{10)
“* diffractionPlanId INT{10)
» positionId INT{11)
& mgtorPositionld INT(11)
“» subSamglelIUID VARCHAR{45)
> imgFileName YARCHAR{255)

2 more...

1 3

R o |

e

—— __lr'_: —— :'a?.'.t’%

|

|

| v
| positionld INT{11}

l < relathvePositionld INT(LL)
| | © posx DOUBLE

|

|

|

|

|

o

|

2 posY DOUBLE
 posZ DOUBLE
< stake DOUBLE
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. WHAT EXTRA SAMPLE METADATA MIGHT BE NEEDED?

Other information (T, P, etc)
Crystallisation ~ Experiment type (IB, helical etc)

1

Heavy atom soaking
<+— |igand soaking
Cryo-protection

Production/purification >
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ISPYB NEEDS CONNECTED TO OTHER DATABASES/LIMS AND TO RAW IMAGES

Production Crystallisation Post- _
purification crystallsation
ISPYB
+
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. EACH SR SITE HAS ITS OWN ‘ISPYB’

Production Crystallisation Post- Production Crystallisation Post-
puriﬁcation CI'yStallsatlon punflcatlon Crystallsatlon

NG

ISPYB ISPYB
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. CONCLUSIONS

 The metadata required in order to make raw data from ESRF MX
beamlines intelligible are not extensive and are archived in ISPyB
« Describes the experiment carried out on a given sample
« Enables users to understand what happened during autoprocessing
« Enables reprocessing of raw images by users (limit to time these are
held in ESRF central storage)
« To make raw images fully intelligible for ‘non-owners’ further
metadata are needed
« Sample production/purification
« Crystallisation
» Post-crystallisation
* efc....
* Requires linking of ISPyB and other databases (i.e. CRIMS, etc)
« Each SR site has own version of ISPyB
« Should we have a centralized ISPyB where metadata for ALL SR-
based MX experiments could be archived?
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. CONCLUSIONS

Thanks for your attention
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