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. Next main Developments FEW MONTHS AGO...

CryoEM

e Microscope to be installed in June
e Users by the end of the year with automatic pipeline
and ISPyB up and running

Use of SCIPION

Use as much as possible of the software provided by DLS

Use of ISPyB webservices

Use of EXI for data visualization




. CryoEM@ESRF

e CMO1 (CryoEM) was inaugurated on 10th of November
o  First users on 24th of November

e Data was collected and stored in ISPyB from the first experiment

o Online data analysis by using Scipion

o Data was ingested into ISPyB by using web services

o Data was displayed on EXI @ M 01



. CryoEM@ESRF
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. CryoEM Developments@ESRF

Developments Timeline

e Started July 2017
o Requirements analysis

: IBiap])t:Ii':\Aeoiz:ng Scipion rR SCIPION

e October 2017
o Web Services
o User interface in EXI



. CryoEM Developments@ESRF

Data Model

@ 16 Open + 3 Closed Author=  Labsls~  Projects~  Miestones=  Assignes = Sort~

@ Pins with multiple samples (m P
#20 opened on MNov 28, 2017 by KarlLevik

(@© Tables for processing jobs
#19 opened on Oct 8, 2017 by KarlLevik

@© New column ScreeningOutput.alignmentSuccess?
#18 opened on Oct 2, 2017 by KarlLevik

@ DataCollection column for identifying the internal data path in the HDFS file s
7 opened on Sep 25, 2017 by KarlLevik

@ Recording the goniometer orientation of data collections
#16 opened on Sep 5, 2017 by KarlL evik

— _ https://github.com/ispyb/ispyb-database-modeling/issues
@ Deleted column for Shipping, Dewar, Container and BLSample
#15 opened on Sep 1, 2017 by KarlL evik

© EMDataModel — () EM Data Model [J10

#14 opened on Aug 23, 2017 by stufisher

#14 opened on Aug 23, 2017 by stufisher

@© Measure marked sample
#13 opened on Jul 18, 2017 hy stufisher

@ Data collection limits
#12 opened on Jul 11, 2017 by KarlLevik

@ Arole column for ProposalHasPerson
#11 opened on Jul 3, 2017 by KanlLevik

@ Table for auto processing analysis 4
#10 opened on Jun 28, 2017 by stufisher

@ changes for automatic shipment creation [1s
#8 opened on Jun 18, 2017 by stufisher

@ Further changes for XPDF (mEl
9
#6 opened on Jun 15, 2017 by KarlL evik

@® Puck database schema changes a3
#5 opened on Jun 15, 2017 by KarlLevik

@ New "Notifications" table [mET]
#3 opened on Mar 10, 2017 by clofsvenssan

@© AddISato ISPyB strategy statistics 13
#1 opened on Feb 6, 2017 by olofsvensson



. CryoEM Developments@ESRF

Data Model
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Only things that change very

New can use this to tell us where 0,0 is
Bl on the grid overview, and how to infrequently should go in here
i plot GridimageMap on a snapshaot (i.e. yearly) S Single Particle (Future) Tomography (Future)
Updated Gridinfo DataCollectionGroup BLSession B lineSetup
snapshot_offsetXPixel experimentType (Sp or tomo) TS float detectorType varchar(255) Particle
smaeta el = o beaminears || SSRGS S50
pixelsPerMicronXx varchar(50)? Batal e s e Pl
pixelsperMicrony’ detectorPixelSizeHorizontal float pamclemcker!d |_m i
detectorPixelSizeVertical float datacollectionid
numberofPixelsX int x
We consider an EM acg numberofPixelsY int ¥
to be a Grid Scan of detemotrﬁerSize
rc;qoo:tlep%ttglsor‘::fs\%? MotionCorrectionDrift i ParticlePicker
magnitude more data DataCollection motioncorrectiondriftid int pk ai capture drift piot particlepickerid int pk ai
into the database datFullPath varchar(255) motioncorrectionid int fk values so that i can pi Diameter float?
magnification float frameNumber int replot directly in ik particleTemplateld int fk
1 "image” = 1 movie nominalMagnification float (delta?)x float SynchWeb rather ctfid pk ai box: at?
totalExposedDose float (delta?)y float than insert a pre mationcorrectionid fk _— boxsizey float?
binning tinyint(1) rendered graph boxSizex minDistance float
particleDiameter float \,i( bax Sizey minCCThreshold float
boxSize CTF float minResolution float particlesCC float
minResolution is not MotionCorrection maxResolution float o numberParticles int
em specific | dont think minDefocus float motioncorrectionid pk ai mir at autoprocprogramid int fk
maxDefocus float movieid fk n
extractSize, bgRadius? defocusStepSize float dataCollectionld fk
Dont know what these amountAstigmatism float imageNumber (movie number) int —_ a
are extractSize float firstframe int astigmatismAngle float Reconstruction
bgRadius float lastframe int estimatedResolution float
voltage is just the voltage float (wavelength) doseperirame float estimatedDefocus float
energy of the radiation, objAperture float doseWeight float amplitudeContrast float?
use debroglie claperture float o totalMotion float ccvalue float?
wavelength c2aperture float averageMotionPerFrame float fitTheoreticalF ullPath varchar(255)
c3aperture float J driftPlotFullPath varchar(255) autoprocprogramid int fk
cxaperture, lens should cllens float micrographF ullPath varchar(255) comments varchar(255)
be in here, they change c2lens float micrographSnapshotFullPath
per datacollection c3lens float varchar(255) o
workflowid fk autoprocprogramid int i
detectorMode (integrated, patcheslUsed int ‘d
counting) fitfullpath varchar(255)
; ; fCorrectedfullpath varchar(255) AutoProcProgram
beamsizeatsamplex,y is beamsizeatsamplex comments varchar(255) datacollectionid AutoProcProgramAttachment
physical beamsize on beamsizeatsampley processingCommandLine autoprocprogramia
sample positionid (xyz) \?/ processingProgram filetype (log, output)
’ : ; exposuretime Movie processingMessage | filenar;‘le
slitgaphorizontal vertica slitgaphorizontal oS pracessingStartTime filepath
| are the energy filter slit slipgapvertical dataoollectlon% int fc processingEndTime Retrigger processing for a
parameters imagedirectory et barint processingStatus datacollection
Wzl "4  movieFullPath varchar(255) o
imagesuffix createdTimestamp timestamp store log and output files for each P sng
filetemplate positionX float process (motioncom, cff, etc) datacollectionid
numberOfPasses = averageTemperature position float
number of frames per numberOfPasses nominalDefocus float?
i xtalsnapshotfullpathi,n I ==
i ; nominalDefocus float?
pl;:lf:gﬁr&m;gffoc:n imageSizeX int Imagenualirylr.ldlc...'amrs Can use this to
magniification, delete? datacollectionid




lastframe int

estimatedResolution float

voltage is just the voltage float (wavelength) doseperframe float estimatedDefocus float
energy of the radiation, objAperture float doseWeight float amplitudeContrast float?
use debroglie claperture float o totalMotion float cevalue float?
wavelength c2aperture float averageMotionPerFrame float fitTheareticalF ullPath varchar(255)
c3aperture float J driftPlotFullPath varchar(255) autoprocprogramid int fic
cxaperture, lens should cilens float micrographFullPath varchar(255) comments varchar(255)
be in here, they change c2lens float micrographSnapshotFullPath
per datacollection c3lens float varchar(255) o
workflowid fk autoprocprogramid int i
detectorMode (integrated, patcheslUsed int ‘—\5
counting) fitfullpath varchar(255)
fCorrectedfullpath varchar(255) AutoProcProgram
beamsizeatsamplex,y is beamsizeatsamplex comments varchar(255) datacollectionid AutoProcProgramAttachment
physical beamsize on beamsizeatsampley processingCommandLine autoprocprogramid
sample positionid (xyz) \?/ processingProgram filetype (log, output)
_ _ ) exposuretime Movie processingMessage ——— filename
slitgaphorizontal vertica slitgaphorizontal roviddiEaE processingStartTime filepath
I'are the energy filter slit slipgapvertical dataoollection% int fc processingEndTime Retrigger processing for a
parameters imagedirectory et barint processingStatus datacollection
imageprefix S movieFullPath varchar(255) P
imagesuffix AT e e e store log and output files for each P sng
filetemplate positionX float process (motioncorm, off, etc) datacollectionid
numberOfPasses = averageTemperature position float
number of frames per numberOfPasses nominalDefocus float?
mavie xtalsnapshotfullpathi,n [ o]
i ; nominalDefocus float?
pl;:lf:gﬁr&mggf?oc:n imageSizeX int ImageQualityindicators Can use this to
magpniification, delate? imageSizey int datacollectionid prafile how long
pixelSizeOnimage float imagenumber processes are taking *
phaseFlate bool driftfactor float and get their status
Movie file names are located = real time feedback WorkFlow ReprocessingParameter
from imagedirectory/fileprefix in synchweb 2 key => workflowid
where fileprefix is like mx : ; workflowid value = value
filename # extension Can use tr_1|sf0rrealt_|me workflowT ype
S manitoring of movie GridimageMap workflowDescriptionFullPath
acquisition. Populate on the fly varchar255) = other parameters to reprocess

why do movies not have
sequential image numbers,

datacollectionid int fk

imageNumber int
outputFileld int
positionX float
positionY float

Maps random image
numbers to sequential + x,y
: :! position. Should maybe link
wonderful non linear gridscans directly to datacollectionid?

can they? o]
DatCollectionFileAttachment
xtalsnapshot should probably datacollectionid
be the whole matrix, if they filetype
take that? filefullpath
This could be used in other
N disciplines for weird and
Use this to store overall log
files for the whole process
BLSample Crystal Protein
preparationTemperature float
preparationHumidity float o]
blottingTime int ]

blottingForce int?
blattingDrainTime int
suppaort varchar(50)

Sample Info, Each sample really
should be linked to a protein like mx

File has json description of
entire processing workflow

differently




. CryoEM Developments@ESRF

Potential Issues

e Data Collection Table
o Grid square snapshot stored as xtalSnapshot1
o Voltage stored as wavelength

e DataCollectionGroup Table
o Grid snapshot stored as xtalSnapshotFullPath



CryoEM Developments@ESRF

Potential Issues

a L
| BLSample v

plSampleld INT{10)

e BLSample

»arystalld INT(10)
2 containerld INT(10)

BLIJ;I'IFM Crystal ' — | O diffractionPlanid INT(10) ]
preparationTemperature float § S e AREAR)
preparationHumidity float Lo eode VARCHAR 45}
blottingTime int _rcé lacation VARG HAR(45)
blotingForce int? holdarLangth DOUBLE 1
ﬂ;mngkﬁeﬁhqt lsoplength DOUBLE

Sample Info, Each sample really lnopType VARGHAR(45)
should be linked to a protein like mx

wireWidth DOUBLE

ccomments VARCHAR 1024)
completionSlage VARCHAR(45)
siruciureSiage VARCHAR45)
publicationStage VARCHAR(45)
publicationComments VARCHAR(255)

» plSampleStatus VARCHAR( 20)
ielnSampleChangar TINYINT{1)
lasiKnownCenteringPosition VARCHAR(255)
SMILES VARCHAR{400)




CryoEM Developments@ESRF

~ Movie
movield INT(11)
dataCollactionld INT(11}
mavieNumbar VARCHAR (45)
maovke Full Path VARCHAR(255)
postianX VARCHAR (45)
positiony VARCHAR [45)

micrographFullPath VARCHAR(255)
micrographSnapshotPath VARCHAR (255)
wmiMetaDataFullPath VARCHAR(255)

doseParlmage VARCHAR(45)
craatedTimaStamg TIMESTAMP

ESRF

Mervie

mavieid inl pk ai
datacolectonid int fk
movieMumber int
mcvie FullPath varchar(255)

Lk

positionX float
position’y Tloat
nominalDefocus float?

cregiedT imestamp timestamp

ol

DLS

| MotionCorrection v

AN

matianComactionkd INT(11)
maoviald INT(11)

firstFrama VARCHAR{45)
lagiFrame VARCHAR(45)

- dosaPerFrama VARCHAR(45)
+ dosaWeight VARCHAR 45)

total Motion VARCHAR45)
averagehotionPerFrame VARCHAR (45)
drifiPlatFullPath VARCHAR(45)

micragragh FullPath VARCHAR (45)
micragraghSnagshotFullPath VARCHAR (45)

comected DoseMicrographFullPath VARCHA. .. L

patchesUsad VARCHAR (45)
logFileFullPath VARCHAR(45)
createdTimeStamg VARCHAR(45)

ESRF

1
MotienCaorraction

motioncomectonid pk ai
mavield
datzCollectionid fk
IimageNumber {movie number) Int
firstirame int
lastirame int
doseperframe float
dosaWeght float
totalMation foat
averageMotionPerFrame fioat
driftPlatFull Path varchar(256)
micrographiFull Path varchar(255)
micrographSnapshotFullPath
varchar{255)
auloprocprogramid int fk
patchesUsed int
fitfullpath varchar(255)
MComectediullpath varchar(265)

W

camments varchar{255)

DLS



. CryoEM Developments@ESRF

_]CTF v CTF
| eHfid pk ai
cifld INT{11)} motioncorrectionid fik
boxSeax fioat
rmatianCoractionkd INT(11) bex Sizay float
i lution float
speciralmageThumbnailFullPath ... :ﬁﬁtnﬁ ffm
speciralmageFullPath VARCHAR... s e
defocusU VARCHAR(45) oy |
astigmatismAngle foal
defoeusV VARCHAR(45) Plipbbotlstoty il
\ estimatecDefocus float
angls VARCHAR(45) amplitudeCantrast float?
4 sCormelationCoafficiant VARC... covalue float?
g crosstaormefationLosllician FiTheoreticalF ulPath varchar(255)
resolutionLimil VARCHAR(45) auoprocprogramid int fk

camments varchar255)
astimated Bfactor VARCHAR(45)

logFilePath WARCHARI45) W
createdTimeStamp VARCHAR(45) | e
Resolution Limit 3.402 Angle 56.29
Caorrelation 0.088252 Estimated B 87.71
factor
> Defocus U 13639.72

Defocus W 14075.71



. CryoEM Developments@ESRF

Scipion Monitors

e Development of Scipion monitors
o Based on DLS work
o  Automatic capture of metadata
m Grid and grid squares

m Movies
m Motion correction ’é SCIPION
m CTF

o Use of web services

diamond



. CryoEM Developme

Web Services

@webMethod{operationname = "addmovie")
public Movie addMovie(

@webParam(name
@webParam(name
@webParam(name
@webFaram(name
@webParam(name
@webParam(name
@webParam(name
@webFaram(name
@wWebFParam(name
@webFaram(name
@webParam(name
@webParam(name
@wWebFParam(name
@webParam(name
@webParam(name
@webFParam(name
@webParam(name
@webParam(name
@webParam(name
@webFParam(name
@webParam(name

"mroposal") string proposal,

"mroteinacronym") String proteinacronym,
"sampleacronym") string sampleacronym,
"moviebirectory") String moviebirectory,
"movieFullPath") String movieFullFath,
"movienumber") string moviedumber,
"micrographFullPath") string micrographFullrath,
"micrographsnapshotFullPath") String micrographsnapshotFullfPath,
"xmlMetabataFullPath") String xmlHetabataFullFath,
"voltage") string voltage,

"sphericalaberration") string sphericalsberration,
"amplitudecontrast") String amplitudecontrast,
"magnification") String magnification,
"scannedPixelsize") string scannedrixelsize,
"imagesCount") Sstring imagescount,

"dosePerImage") String doseferImage,

"mositionx") string positionX,

"mositiony") string positiony,

"heamlinedame") String beamlinebame,
"gridsguaresnapshotFullPath") String gridsguaresnapshotFullfPath,
"startTime") string stringStartTime
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EXI for CryoEM

Common ISPyB access for all Techniques

Bl Choose aDate B Choose a period of time 2

[IBm2e [ | D231 [ |ip23-2 [ |29 [ | ip30a-1 [ |ip30a-2 [

D30a-3 | | D308 | | BM14u [ | BM30A [ | cmo1

WX BIOSAXS EM
Start Beaniine A-form Proposal Local Contact En. Scans XRF Samples Tests Collects Calibration sC HPLC Grid Wovie Comments
) B2 PERNOT P [2] © [ ] (=] =
D30A-1 BOWLER W G
D28 SOLER LOPEZ Q e @ @

D23-2 B ZANDER U

D308 MUELLER o o

DIECKMANN C
Bl29 VAN LAER B e o o ]

28-01-2018 D23-1

e e
e

created by the BCh

BOWLER M @ @ 0 & MXPressAUTO continues

(& Session creared by the BCM

D23

28-01-2018 ID30A-1 BOWLER W ] T




EXI for CryoEM

Common ISPyB access for all Techniques

E Choose a Date

Choose a period of time

[ Iem29 | |ip23-1 | |1D23-2 | | D29 | | ID30A-1 | | iD30A-2 | |ID30A-3 | |iD30B | | BM14U | | BM20A [ | cmo1

WX

Start Beamine A-form Proposal Local Contact . En. Scans XRF Samples Tests Collects

29-01-2018 ID30A-1 E :

26-01-2018 Bliza

28-01-2018 ID23-2 E] (50 ] [ 25 ]

28-01-2018 D29 5] o @ @ m

28-01-2018 D308 =l (1] [ 20 ] D

28-01-2018 ID30A-3 ] @ @

28-01-2018 ID23-2

27-01-2018 ID30A-1 o o 6
01-2018 ID30A-1 [ 41 ] a 013

chol =l [1] (5]

BIOSAXS EM
Calibraton sC HPLC Grid Movie Commerts
6 & session created by ISPYBB

. [ MXPressAUTO started

. (% MXPressAUTO continues




. New Developments on EXI

BioSAXS

e I|tis used in daily basis
e  Still many minor issues to be solved
e No progress done last semester



. EXI for CryoEM




. New Developments on EXI



. New Developments on EXI

CryoEM
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