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1 Getting Started

1.1 A brief intr oduction to Web-Ice

Web-Iceis awebbrowserapplicationdesignedisahigh-levelinterfaceto PX experiments
at synchrotronbeamlines. Web-Ice can be usedto accessscreeningand autoindeing
results24/7,remotelyor locally.

In addition,Web-Icecanbe usedduringbeamtimeto monitorthe beamlineinstrumenta-
tion andcontrolpanelvia the beamlinevideosystemyiew diffractionimagesasthey are
collected,andcalculateandsetup a datacollectionstratgy in a semi-automatetashion
(theusergetsto review and,if desirededitthe strat@y beforeinitiating datacollection).



Web-Iceis totally synchronizecindcanbe usedsimultaneouslyvith Blu-Ice.

1.1.1 References

Themainreferencao Web-Iceis: A. Gonzlez,P. Moorhead S. E. McPhillips, J. Song,
K. SharpJ.R. Taylor, P. D. Adams,N. K. SauterandS. M. Soltis. "Web-Ice:integrated
datacollection and analysisfor macromoleculacrystallography J. Appl. Cryst. 41,
176-184(2008).

Externalsoftwareusedby Web-Iceinclude:

SPOFINDER/DISTIL (diffraction spotlocationandimageanalysis):Z. Zhang,
H. vandenBedem,N. K. Sautey G. P. SnellandA. Deacond. Appl. Cryst. 39,
112-119.(2006).

LABELIT (autoind&ing): N. K. SauteyR. W. Grosse-Kinstlese,andP. D. Adams.
J. Appl. Cryst. 37, 399-409.(2004)

MOSFLM (dataintegrationand overlapanalysis):A. G. W. Leslie; in Crystallo-
graphicComputing Oxford University Press(1990)

BEST (exposuretime calculationand, sinceMay 2008, oscillationrange): A. N.
Popor andG. P. Bourenlov. ActaCryst. D59, 1145-1153(2003)

RADDOSE (absorbedlosecalculation):J. W. Murray, E. F. GarmanandR. B. G.
Ravelli. J. Appl. Cryst. 37, 513-522.(2004)

For additionalinformationaboutthe Web-Iceprojectpleasesee
http://smbslac.stanford.edu/research/dpmentstebice/.

1.2 What is neededto run Web-Ice?

You needan accounton the SSRL MacromolecularCrystallographycomputers.
New accountcanberequestedby fooling theinstructionsat
http://smbslac.stanford.edwdtilities/compung/account.hinl

Your dataneeddo be storedin the SSRLMC le system(default whencollecting
dataat the MC beamlines). The systemdoesnot supportimage download from
remotecomputers.

Somesoftwarein Web-Iceusesinformationfrom the imageheader, in orderto
reducethe needfor userinput; this meansthat only SSRL collectedimagesare
actively supportedby the software.



The browsermustbe setto acceptcookiesin orderto log in to the Web-Iceappli-
cation.

Javascriptshouldbe enabledn the browserin orderto have accesgo all the Web-
Ice features.

1.2.1 Supported browsers

The Web-Iceinterfacehasbeenoptimizedfor SeaMonky (replacingMozilla) (v. 1 or
newer); Firefox (v. 1.50r newer); andInternetexplorer(v. 6 or newer). SinceMay 2007,
thejavascriptapplicationsvork underSafri.

1.3 How to start Web-Ice

1. Launchabrowserwindow from any computerandenterthe URL
http://smbslac.stanford.edu/webice

2. Log in usingyour SSRL computeraccountnameand passverd. You will be di-
rectedto a Welcomepagecontaininga very brief descriptionof the Webinterface
andinstructiongo connecto abeamlineor obtainon-linehelp. Thepagedisplayed
onlog-in canbechangedy theuser(seesection7.2).

Therearealsolinks to Web-Icein the Blu-lce GUI. Authenticationis not requiredwhen
loggingin throughBlu-Ice.

1.4 Web-Icelnterface

TheWeb-Iceapplicationsaregroupedoy functionundersereralmenusor Tabs displayed
atthetop of the Web-Icewindow. By clicking onthetabs,theuserlinks to pagegrovid-
ing accesdo thedifferentfunctions:

Image Viewer: This tab directsthe userto the diffraction image analysistools
interface.Here,the usercaninspectdiffractionimagesandspotstatistics.

Autoindex: This tab providestools to collect testimages(optional), autoinde,
calculatea stratay for the experimentandcollecta full monochromaticMAD or
SAD dataset.

Screening TheScreenindabprovidesaninterfaceto thetheautomatedcreening
results.Toolsto easilyidentify the bestsampledor datacollectionareprovided.

http://smbslac.stanford.edudtilities/softvare/bluice/screedabhtml



Beamline Accesgo differentbeamlinemonitoringtools.

Video: Fromthevideotab,the userhasaccesgo the beamlinevideo cameraset
up to monitorthe experiment.

Preferences The Preferencetab shows the userinformationandpermissionand
systemandusersetpreference$or thesession.

The usercan selecta beamlineusing the drop-davn menuon the top bar and clicking

the Selectbutton ( g.1). Whenabeamlineis selectedthe usercanview the imagesas
they collected,asexplainedin the ImageViewer section(seesection2.1.1). Selecting
a beamlineis requiredto calculatea datacollectionstratgy speci c to the beamlinein

guestionasdescribedn the the Autoindex Tab help (seesection3.2), andto accesshe
beamlinevideofeed.

Help Logout

i | 5
Buumlme:; Select beamnline T_!

Figure 1: Detail of the Web-Iceinterfacewindow shoving the BeamlineSelectiontool
andlinks to log outandthe on-linedocumentation.

Clicking the Log out button exits Web-Ice.Theuserwill haveto log in againin orderto
continueusingWeb-Ice.Theconnectiorto thewebsenerwill alsoberesetif Web-Iceis
left idle for 30 minutes.

To accesghe on-line Web-Icedocumentationglick on the Help link at the right of the
Web-Icewindow. Thiswill openanew browserwindow with speci ¢ informationonthe
tabtheuseris currentlyvisiting.

1.5 Newfeatures

1.5.1 2009

1. Increasedlatamultiplicity for MAD andSAD experiments.

2. Usingthelatestversionof RADDOSE(2008). This versiongivesa betterestimate
of theabsorbedlosefor higherenegies.

3. An optimalexposuretime is calculatedor eachspacegroup.



1.5.2 2008

. Generatiorof anexecutableshellscriptto re-runRADDOSEmanually

. Thescreeningesultsareupdatecautomaticallyby default. If theuserprefersnotto

have automatedipdatesthey canturn off this featurein the Preferencestah The
updatebuttonstill worksin eithercase.

. BESTcanusedinsteadof MOSFLM to calculatetheoscillationrange(totalandper

image). The MOSFLM strategy TESTGENoptionis alwaysusedto carry out the
spotoverlapanalysisover the entirerangeof rotation.

. Thebeammay be attenuatedor collectionof thetestimagesusedto calculatethe

datacollectionstratgy. The attenuatiordefaultsto the value currently setat the
beamline.

. ForMAD andSAD experimentsit is possiblego declarehenumberof heary atoms

in themolecule.Thisresultsin amorerealisticestimateof theabsorbedlose.Also,
thedoseis takeninto accounto calculatea datacollectionwedgesize.

1.5.3 2007

© N o g b

. Extensve revampingof the Web-Iceinterfaceto facilitatenavigation.

. Reoganizationof les in the webice/autoindeng directoryto make it easierfor

usergo locatethe Web-Iceinputcommandles andlogsusedfor stratey calcula-
tion.

Improvedimagemark-upin thelmageViewerandScreeningCassett®etailspages.
The samediffractionimageapplicationis alsousedto displaythe Autoindex Pre-
dictions(replacingthe old Javatool)

javascriptapplicationshave beenmodi ed to rununderSafri.

An improvedBEST version(3.1)is usedto calculatethe exposuretime.
Severalbugsin the stratg)y calculationhave been x ed.

Possibilityto selectarny elementfrom P to U for non-optimizedSAD experiments.

It is nolongerrequiredto selectanexperimentypeif thestratgy calculationis not
requested.

For MAD experiments,the absorbeddoseat eachenegy is given. If the total
absorbedlosefor threeenepgiesexceedghe Garmanlimit, only two enegieswill
beusedfor datacollection.



1.5.4 2006

1.

10.
11.
12.

2

Fluorescencscancollectionandautomatedull MAD and SAD stratey calcula-
tion canbe carriedout from the Autoindex Tab

. Beamattenuationis automaticallycalculatedand includedin the datacollection

stratgy whenthe exposuretime calculatecoy BESTis small.

. Theresolutionlimit calculatedoy LABELIT is usedin for imageintegration. This

resultsin fewer autoinde errorfor low resolutionimages.

. Automatedestimagecollectionimplementedn the Autoindex tah

. Theusermay supplya speci ¢ Lauegroupandunit cell asinput to autoindeing

(Autoindex setuppage).The default datacollectionstratey is givenfor this space
group.

. Theusemaycon guretheimageviewerapplicationto performautomatednalysis

of theimagewith SPO'FINDER. The optionis setin the Preference3ah

. Thecrystalscoreis calculatedanddisplayedwhenautoindeing usingthe Autoin-

dex Tah

. Selectionof a datacollectionstratgy to maximizeanomalougairshasbeenen-

abledin the stratgy page(Autoindex Tab).

. Videomonitoringof thebeamlineavailablefrom the Video Tah

Improvedstratgy calculationusingBESTandRADDOSE.
Possibilityto exportthe strateyy to Blu-lce/DCS.
Updatedor LABELIT andSPOFINDER resultin amorerobustautoindeing.

Image Viewer

ThelmageVieweris usedo view andanalyzediffractionimagedocatedonthe le sener
atSSRL.Theimage les aresubjectto the Unix securityrestrictions:Theusermusthave
areadpermissiorto theimage le in orderto loadandview theimage.

The viewer compriseshreeframes( g.2). Theleft framesdisplaysa JPEGof the se-
lecteddiffractionimage. The le path of the displayedimage le is shovn above the
JPEGimage. Next to the imagethereis a control panelfor adjustingthe imagedisplay
parameterssuchaszoomingandpanning.

The right frame displayseither the selectedmage headeror, whenimagesanalysisis
requestedthe analysisresults.
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Figure2: ImageViewer.

Thebottomframeis a le browserthatallowstheuserto selectanimage le andexplore
directories.The startingsearchdirectorywill bethe onesetin the Preferencestab (see
section7.3).

2.1 Selectingan Image File

Image les mustbein the MC le systemandbereadableby the user Therearethree
waysto selectanimageto bedisplayed:

1. Typein animagename(full le path)in thetext boxbelow theimagedisplayboxin
theleft frame.The le pathtypically beginswith /data/usernamar /home/username,
for example:

/data/joeuser/images/remo 1.001.img.

2. Thesecondvayto selectanimageis to usethe le browserin thebottomframeas
explainedbelow (seesection2.1.2).

3. Thethird way s to click on the Prev or the Next buttons,locatedon theright side
of thedisplayimage.Thesebuttonsonly work if animagehasalreadybeenloaded.



ThePrev buttonloadsanimagewith theimmediatelylower index thanthe current
image.For example,if the currentimageis remo _3_015.img , clicking the Prev
button will loadremo _3_014.img . Similarly, the Next button loadsthe image
with thenext higherindex thanthe currentimage.In thepreviousexample clicking
on the Next buttoninsteadwill loadremo 3 016.img . If the currentimageis
the rst or lastimagein the datasetglicking the Prev or Next button respectrely
yieldsno effect.

2.1.1 Displaying the last imagecollected

If the userhasselecteda beamlinewherean experimentis beingcarriedout, the Last
Image buttonwill beactive. By clicking this buttonthe usercandisplaythe latestimage
written to the directoryby the beamlinecontrolsoftware.

2.1.2 Usingthe le browserfor imageselection

The rst line in the le browserdisplaysthe currentdirectory Clicking on [Refresh]
will reloadthe directory contents(this is useful, for example,if new imagesare being
continuouslywritten to thedirectory).

Clicking on[Up] will changehedirectoryto theparentof thecurrentone. Thefollowing
lines are links to subdirectorieor image les. File permissions,le/directory name,
sizein bytes,last modi cation dateandtime are displayedfor each le. Clicking on
a subdirectorynameuwill list the contentsof that subdirectory Clicking the link for an
image le will displaytheimage.

Note thatthe usercanonly browse les anddirectoriesthat have a readpermissionfor
their Unix login id.

2.2 Displaying the diffraction resolution

Moving themouseover thediffractionimagewill displaytheresolutionin theboxbelov
theimage.

[ |
File: E/data/anaﬂ'EST—WEBICE/T3604/T3604_0_001.i _Open

I
Resolution: | 1. 78 A

Figure3: Displayingtheresolutionat the mousepositionin thelmageViewer.
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2.3 Adjusting Image Display

Theusercanzoom,pan,adjustbrightnessandsetdisplaysizeof theimageby usingthe
imagecontrolpanellocatedto theright of thedisplayedmage.

2.3.1 Panning

Therearethreewaysto pantheimage.Oneis by clicking on theimage. Theimagewill
be movedsothatthe mouseclick positionwill becomethe centerof thedisplay

The secondway to panthe imageis by using the thumbnaillocatedat the top of the
imagecontrol panel. Whenthe zoomlevel is greaterthan 1 (the imageis zoomedin),

thethumbnaildisplaysaredrectangleepresentinghe areaof theimagebeingdisplayed.
Themoretheimageis zoomedn, thesmallertherectangle Theusercanclick anywhere
in thethumbnailto move therectangle.

Thethird way to panthe imageis by clicking one of the panbuttons,which arelocated
below thethumbnailandabove the zoombuttons.

2.3.2 Zooming

Theusercanzoomtheimagein andout by usingthezoombuttonsor by enteringazoom
level in thezoomtext box. Whentheimageis zoomedout to the maximum,the zoomis
level is 1.0; it cannot go lower thanthis. The higherthe zoomlevel the morezoomedn
theimage.Theleft arrav buttonis for zoomingout andtheright is for zoomingin.

2.3.3 Adjusting Brightness

Brightnessof the imageis controlledby the Brightnessbuttonsandtext box below the
zoombuttons. Theleft arrov button makesthe imagedarker andthe right button makes
it lighter. Thebrightnesgangeis usuallybetweernl00- 2000. Thelower the numberthe
darkertheimage.Brightnessf 200-500is typically goodfor mostimages.

2.3.4 ChangingSize
By default theimagesizeis 400 by 400 pixels. The usercanchangethe imagedisplay

sizeby selectinga differentsizefrom the drop down menulocatedunderthe brightness
buttons.

11



Tablel: Headerelds for aQ4image

Header Name Description Example
OVERLOAD _CUTOFF Themaximumintensity 65535
valuefor eachpixel
HEADERBYTES Lengthof theheader 512
DIM Imagedimensions 2
BYTE_ORDER Machinebyte order little _endian
(little or big endian)
TYPE Typeof storedvaluefor eachpixel unsignedshort
SIZE1 Width of theimagein pixel 2304
SIZE2 Heightof theimagein pixel 2304
PIXEL_SIZE Sizeof thepixelin cm 0.0816
BIN Detectorbinnedmode none
DETECTOR_SN Detectorserialnumber 403
TIME Exposurdime 30.041451
DISTANCE Detectorto sampledistance 175.000000
PHI Phi 89.000000
OSCSTART StartingPhi/Omeya 89.000000
OSCRANGE Oscillationrange 1.500000
WAVELENGTH Wavelengthin Angstrom 0.979413
BEAM_CENTERX BeamcenterX in mm 94.000000
BEAM_CENTERY BeamcenterY in mm 94.000000
PIXEL SIZE Sizeof thepixel in mm 0.0816
EXPOSURETIME Exposurdime in seconds 30.0415
TWO THETA Two-thetaangleof the detector 0
(notsupportecat SSRL)
DETECTOR Detectomame ADSC QUANTUM4

2.4 Imageheader

Theimageheadelis retrievedvia theimagesener. The header(Table1) displaysuseful
informationabouttheimage.

2.5 Analyzing the image

Whenthe userclicks on Analyze Image, Web-Icewill run LABELIT (SPOFINDER
module)to analyzethe image. Theresultsof the analysiswill be displayedunderSpot

Statisticsin theright handsideframeof the ImageViewer page.Alternatively, the user
canchooseto performimageanalysisautomaticallyfor eachimageselectedoy setting

12



this optionin the PreferencesTab (seesection7.3). Whentheimagehasbeenanalyzed,
theusercanusethe Show spotoverlay checkboxto togglebetweerdisplayingthe high-
lightedspots,ice ringsandresolutionlimits or the originalimage.

Theoutputimagedisplaysthefollowing features:

Goodspots(potentialBraggspots):greenborder
Dubiousspots(overloadedweak,ice diffraction,etc.) : yellow border

Spotmaximumpixel: White dot (morethanwhite dotin a spotindicatesmultiple
maxima).

Initial estimateof theresolutionlimit: Greencircle.

Icerings: Orangecircles.
Theresultsdisplayedby Web-Iceinclude:

Numberof goodBraggcandidates

Averagespotmodeleccentricity: The closerto 0, the morecircular the spotsare.
Very high values(around0.8 or higher)mayindicatehigh mosaicity

Numberof icerings.
Resolutionestimate
Maximumcell edgeestimatedrom thedistancebetweercandidatdBraggspots.

Saturatior(percentagef theoverloaded/alue)for thestrongespeaks.If it exceeds
50%,theremaybetoo mary overloadedspots.

Numberof spotswith overloadedixels

A scorefor theimagecalculatedasfollows:

1. A scoreis assignedlependingn the resolution(rangingfrom 14 for resolu-
tion higherthan1.5A to 1 for lowerthan8 A.

2. The scoreis then adjustedby -5 to +4 points dependingon the diffraction
strength spotshapeandnumberof ice rings.

3. nally the scoreis normalizedresetso thatthe minimum scoreis 0 (for no
diffraction).

Both thelog andthe overlaidimage le generatdoy SPO'FINDER aresavedin the di-

rectory

/data/userid/webice/image . Forexample,if joeusemanalyzesnf _1_001.img |,
outputles inf _1 001.log andinf _1 001.sptimg  will besasedin the
/data/joeuser/webice/image directory

13



3 Autoindex and strategy calculation

TheAutoindex Tabis usedto autoinde testdiffractionimagegwith theoptionto collect
the testimagestoo) andto calculatedatacollection stratgjies that optimize datacom-
pletenesslt canalsobeusedto inspectadatacollectionstratgy generatediuringsample
screening.

Theautoinde& andstrateyy resultsfor eachsamplearegroupedunderasa Run Eachrun
hasgot a uniguename. The autoinde Tab navigation toolbar (seesection4) contains
links to displaya summaryof all the users runs(underuser Runs), startaninteractve
applicationto generatenew runs(New Run) or inspector edit oneof theruns(Selected
Run)

bluser Runs |New Run | Selected Run

Figure4: Navigationtoolbarin the Autoindex tab

3.1 The Runspage

TheRunspage( g.5) displaysatablesummarizingall theautoindeing resultsgenerated
by Web-Ice.

bluser Runs | New Run |Selu:u:d Run B.mmLiJ\c:I Select beamline ¥
Sort B_\.':I Run Name j & Ascending « Descending Update | Run | - 7 of 7| first | prev | next | fast |
Creation #Bragg | #lce | Predicted | Bravais
Run Name Images Score 1 | #Spots Commands
Time Spots | Rings | Resolution | Choice
AD.BL7-1-Feh2007 07/02/07 autoindex_myo-A2_(W01.1mg. 076 638 585 0 1,66 p3 el
A2-BL7-1-Feb2 % 3 585 ! ; Jete]
=2 14026054 autoindex_myo-A2_(02.img i
; 06/12/01 ) .
A2 BLL-5 Nov(e 105100 A2_005.img, A2_006.img 0.92 1673 1392 1 0.61 P3 Deletel
fia § &4
07/02/07 autoindex_myo-B2_003.img, : .
B2-BL7-1-Feh2007 st 087 |1883| 1701 | © 1.25 P3 Delete]
- ~123:00:20 autoindex_myo-B2_(04.img S
07/02/07 toindex_myo-B3_(01.img,
B2-Feb2007 — I,n = = I,n g 0.83 1683 1489 1 0.81 P3 Deletel]
20:41:45 autoindex_myo-B3_(02.img
2 - O702/08 autoindex_myo-B3_001.img, o
B3-BL7-1 Feb2007 | . . = . (L86 17949 1655 0 1.31 P3 Delete
18:26:55 autoindex_myo-B3_(02.img
O7/02/08 autoindex_test_001.img,
test i ) 081 | 1625 | 1490 0 0.93 P3 Delete
12:37:02 autoindex_test_(M2.1mg

Figure5: Autoindex tabpageshaving a summaryof all autoinde runs.

For eachrun,thefollowing arelisted:
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1. Theimagesusedfor autoindeing.

2. Thecrystalscorecalculatedas1:0 (0:7 e ¥9 (1:5 rmsr) (0:2 ),
whered is the resolutionlimit in A, rmsr(describedabove) is in mm,and is the
mosaicityin degrees.

3. Thenumberof spotsn theimageandthenumberof reliablediffractionspotg(found
afterrejectingthewealestandstrongesspots).

4. Thenumberof icerings.
5. Theautoinde softwarebestguesf the crystallattice.

6. The estimateddiffraction resolutionlimit basedon | = | statistics(seesection
4.1.1).

Therunscanbe sortedby alphabeticabrderor by time of creation.The Update reloads
the page(this is usefulto displayresultsgeneratedy Web-Icein the backgroundsince
thelastvisit to the page)

3.1.1 Selectingarun

Clicking on a run nameallows the userto edit andreusethe run or inspectthe results.
Oncea run hasbeenselectedjt will be highlightedin the user Runs table. The user
canrevisit a selectedun by clicking onthe name,or usingthe SelectedRun link in the
navigationtoolbar( g.4).

3.1.2 Deletingruns

To cleartherun andall its contentsglick thelink [Delete]in the Commandscolumnof
theuserRunstable.

3.2 Generatinganewrun

SelectingNew Run link in the Autoindex navigationtoolbaropensa new run form page
(9.6). Theuserhasthreeoptions: 1) autoinde existing imagesstoredin the MC com-
puters,2) importa stratey calculatedduringscreeningf the currentlymountedsample,
or 3) to collectandautoindex new testimagesfrom a mountedsample.Thelasttwo op-
tions requirethe userto connectto a beamline( g.1) andthey canonly be usedduring
beamtime.

A namefor therun mustbechosen.Therun namemustbeasingleword of alphanumeric
characters.

15



New Run Form

Click the Import button to view the strategy generated for the latest screened sample.  Import

Run Name: [FGSP

i . " - . o
§ Collect 2 images and autoindex (for beamline BL1-5)

(2 Autoindex exisling images

Create Run | Cancel |

Figure6: New runform page.

Pressinghe enterkey or clicking the Createbuttonwill createthe run; clicking on the
Cancelbuttonwill returnto theuser Runs page.

‘ TheRungeneratiortool requiregavascriptenabledon the browser

3.2.1 Autoindexing existingimages

ThisoptionassumethattheusermasalreadyusedBlu-Iceto collectthediffractionimages
and,for anomalouglispersiorexperimentsthe uorescencescangequiredto character
ize the sample. In this caseWeb-Icecanreadthese les and supply a datacollection
stratey to theuser

Theoptionis selectedy clicking the”Autoindex existingimages’buttonin thenew run
form page( g.6) andclicking the Create button. This will take the userto the Setup
pagewhich guidesthe userthroughthe following run setup steps(The Prev and Next
buttonscanbe usedto navigatebetweerthe varioussteps):

1. Choosingheimages:Thedirectoryandimagenamesanbeenteredy theuseror
selectedusingthe Browsebutton( g.7).

2. Choosinghestrate)y: Theuserhastheoptionto selectthe stratgy usingbeamline
speci ¢ parametersthis optionis disabledunlessthe userhasselecteca beamline
(9.1); this optiontakesinto consideratiorthe detectormpositionandeneqgy limits
enabledat the beamline andusesthe beamintensityto provide an estimateof the
absorbeddose. If the userwishesto calculatethe stratgy, but is not currently
collectingdata,the optionto calculatestrategyy of ine shouldbe used.Theoption
notto calculatethe strategy is usefulif theuserdoesnotintendto collectdatafrom
the crystal, but only examinethe diffraction quality (e.g., during manualsample
screening).

3. Choosingthe type of experiment( g.8): The typesavailable are Native, MAD
(threewavelengths)andSAD (SAD is alsotherecommendedhodeto collectdata
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Choose Dir and Images >> Choose Strategy Options == Chaose Experiment = Choeose Other Qptions == Finish

Choose Directory and Images

Prev | Next |

Please choose image directory and images,

Directory: I‘duu»"bl user/BLY-2/Nov-2006/A2 Browse |

Imagel |A2_E_001.meed

Image2

A2_8_012.meced

Figure7: Selectionof directoryandimagesfor autoinde.

for IsomorphouRkeplacemenphasing) Notethattwo oscillationrangesmaximiz-

ing the uniqgueand anomalouscompletenessvill be always calculatedregardless
of the experimenttype. Therangeoptimizinganomalousompleteneswill be se-

lectedby defaultfor MAD andSAD experiments.

Choose Dir and Images >> Choose Strategy Options >> Choose Expen'mem > Choose CGther Options > Finish

Choose Experiment Type

Prev | Next |

Please choose an experiment Ly pe.
" Monochromatic

& MAD

T sAaD

For MAD or SAD experiment

" Perform Flourescence scan

& Re-use energies from previous scan

Please enter energies or select an autochooch summary file from previous scan.

Inflection:

7124.543945 eV Peak: [T134.73877 eV Remote: I'J(H}U.(] eV

Scan File: Pdu[u;"hlueq:r.-"BL‘J-E.-’Ntw—Em&u"B2-f\-lADfBEsu:mum}' Load Scan File |

/data/bluser/BLY-2/Nov-2006/B2-MAD [ Up|
PROCESS  drwxr-x--- 4006 11/03/2006 13:07:30

T B2summary -rwxr----- 212 11/02/2006 18:24:23

Figure8: Selectionof MAD experimentgypefor "Autoindex Only” option.

4. For MAD andSAD experimentstheenegiesmaybeinputby theuser orimported
from anautochooclsummaryle; usethedirectorybrowsertool to locatethesum-
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mary le, selectit by clicking on the radio button next to the le nameandthen
click onthelLoad ScanFile button. Important. TheFile Iter in the Preferences
tab(seesection7) mustcontainthe entry*summaryfor thedirectorybrowsingtool
to displaythis le type.

. Todoatwo-wavelengthMAD experimentchangeheappropriateenegy inputbox
to O (it is bestto leave outthe’peak” or the”in ection” enepgy - theremoteenegy
shouldalwaysbe collectedon MAD experiments).

It is alsopossibleto enterthe le name(specifyingthe full pathnamein theinput
text box next to theLoad ScanFile button. Notethatonly the’peak” enegy needs
to beenteredor a SAD experiment.

. The elementand edgeinput boxeswill bereadin from the summaryle. Note:
If asummaryle is notgiven,it is recommendedo supplythe heavry atomtype.
Thismakesit possibleto give amoreaccurateestimateof theradiationdosefor the
experiment.

. Otheroptions(g.9): The usercanselectthe Laue group andcell if known. If
not given,the default strateyy will optimizecompletenestor the lowestsymmetry
groupin the predictedBravaislattice. For SAD and MAD experimentsit is possi-
ble to enterthe numberof residuesandheavy atomsin the monomer If given,and
theatomtypeis known, they will be usedin thedosecalculationfor the stratagy.

Theuserhasalsothe optionto useeitherBEST or MOSFLM asthe stratey pro-
gram. The chosenprogramwill be usedto calculatethe full oscillationrangefor
datacollection.

Choase Dir and {mages => Choose Strategy Options => Choose Experiment == Choose Other Options == Finish
Choose Other Options

Prev | Next |

Autoindex Options

Laue group II Don't know j

Unit cell* '.l:l b:| L':I ol (5 vi

* Cell parameters are optional but, if given, a Lawe group must also be specified.

Number of heavy atoms in monomer ** I

Number of residues in monomer*# I

F=0ptional. if given, it will be used in dose calewlation.

Figure9: Symmetryandstrata@y options.
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3.2.2 Collecting testimagesand autoindexing

This optionallow the userto collecttestimagesanda uorescencescanfrom a sample.
In the currentversion the samplemustbe previously mountedoy hand,or usingtherobot

via Blu-Ice, andcenteredby the user The slit sizeshouldalsobe setto anappropriate
valuebeforehand.

Theoptionto collectimagesandautoinde canbeselectedrom theNew Runform ( g.6)
afterchoosinganaccessibl®@eamlinefrom thetoolbar Creatingtherunwill taketheuser
to the Setup pages The Prev and Next buttonscan be usedto navigate betweenthe
following steps:

1. Choosesample:ln thecurrentversionof Web-Ice theusermayonly collectimages
from sampleswhich have beenalreadymountedeitherby the robot (via Blu-Ice)
or manually In laterreleasesit will be possibleto usetherobotto mountsamples
from Web-Ice.

2. ChooseDirectory andimageroot name: The directorywherethe testimageswill
bewrittento canbetypedin or, if it alreadyexists,selectedusingthe Browsetool.
Theimagerootnamewill defaultto therunname.

3. Choosinghestratgy: Theuserhasthe optionto selectthe stratgy usingbeamline
speci ¢ parametersthis option takesinto consideratiorthe detectorpositionand
enegy limits enabledat the beamline,and usesthe beamintensityto provide an
estimateof the absorbedlose. The optionto calculatestratagy of ine is disabled.
Theoptionnotto calculatethestratayy is usefulif theuserdoesnotintendto collect
datafrom the crystal,but only examinethe diffractionquality (e.g., duringmanual
samplescreening).

4. Chooséhetypeof experiment(seesection3.2.1).For SAD andMAD experiments,
thereis the option to collecta uorescencescanfrom the anomalouslementof
interest;to dothis, selectthe Perform Fluorescencescanoption,andclick onthe
absorptioredgeof interestin the periodictableappearingtthe bottomof the page

(9.10).

For SAD experiments the periodictablewill enableselectionof elementswith-

out an absorptionedgein the beamlinespectralrange. Clicking on the element
namewill selectthe lowestenegy attainableat the beamlinefor maximizingthe
anomaloussignalpresentn the data. Important: This choiceof enegy doesnot

guarante¢hattheanomalousignalcanbedetectedln somecasesgollectinghigh

redundang datawill alsobenecessaryin thecurrentversionthis canonly bedone
by manuallyextendingthe phi rangesuppliedby Web-Ice.

If theoptionto collectthe scanis notused theenegiesmaybeinputby theuseror
importedfrom an autochooctsummaryle ( g.8); usethedirectorybrowsertool
to locatethe summaryle, selectit by clicking on theradio buttonnext to the le
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Periodic Table

[1H [ne |
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Figurel0: Selectionof absorptioredgeto doa uorescencescan

nameandthenclick ontheLoad ScanFile button. You canalsoenterthe le name
(specifyingthe full path namein the input text box next to the Load Scan File
button. Note: only the "peak” enemy is required for a SAD experiment

To doatwo-wavelengthMAD experimentchangeoneof theenegy inputboxesto
0 (it is bestto leave out the "peak” or the”in ection” enepgy - theremoteenegy
shouldalwaysbe collectedon MAD experiments).

Note: If a uorescencescanis not collectedand summary le is not given, it is
recommendetb supplythe heary atomtype. This makesit possibleto giveamore
accurateestimateof theradiationdosefor the experiment.

. Chooseotheroptions( g.11): Theusercanchoosethe exposuretime, oscillation
angle,beamattenuatiorandresolutionfor the testimages. The default exposure
timeis areasonablgaluefor well diffractingcrystalsattheselectedeamline.The
defaultresolutions basednthecurrentdetectoisampleandenegy (or theabsorp-
tion edgeenegy for SAD or MAD) andthe detectortypeinstalledatthebeamline.
The default attenuatiorcorrespondso the currentvalue at the beamline;usually

no attenuations necessaryor the testimages,exceptfor BL12-2. Changingthe

resolutionwill make the detectormove at the startof the imagecollection. The

Lauesymmetryandcell canalsobe givenif known (seesection3.2.1);the strat-
egy programusedto calculatethe oscillationrangefor datacollection (BEST or

MOSFLM) canalsobeselectedhere.

For SAD and MAD experiments: Thenumberof heary atomsandthe numberof
residuegpermonomemaybealsospeci ed here.If given,they will beusedin the
dosecalculationfor the stratey.
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Choose Sample == Choose Dir and Image Name == Choose Strategy Options => Choase Experiment >> Choose Other Options == Finish

Choose Other Options

Prev | Next |

Please enter values for optional parameters or leave the entries blank.

Test Image Collection Options

Exposure Time IE Default 2 sec
Oscillation Per lmage |2 Default 2
Altenuation I'_W.ﬁél Default 30.53%
Target Resolution Il,fN Defanlt 1.39 A (Energy 902152 ¢V, Detector Distance 93.74 mm)

Autoindex Options

Laue gruupl Don't know LI

Unit cell* SIZI b:I [

a:l B:I 34
* Cell parameters are optional but, if given, a Lane group must afso be specified.

Number of heavy atoms in monomer ™+ |10

Number of residues in monomer** EUU

#*Optional. if given, it will be used in dose calewlation.

Figurell: Optionsfor testdatacollectionandautoindexing.

3.2.3 Importing the screeningstrategy

If the samplehasbeenmountedandanalyzedduringa screeningexperiment(seesection
4), anew run canbe createdo view the optimal datacollectionstrateyy for thatsample.
To do this from the autoinde tab, follow thesesteps:

1. Make surethatthe appropriatédbeamlineis selected g.1). Click onNewRun and
thenonthelmport buttonin the New Run Form page.The softwarewill display
someinformationpertainingto the sample.A default run namewill be built from
thespreadshedD andthesamplenameis alsosupplied.

2. Editthedefaultrun nameif desiredandclick Import Run.

Note: It is alsopossibleto importthe strateyy from the Screeningrab (seesectiond.1.3)
or by launchingthe Web-Iceapplicationfrom the screeningabin Blu-Ice.

Important: The import featureis only enabledif the sampleis still mountedon the
goniometerIf the samplehasbeendismountedthe autoindex mustbe repeatedn order
to obtainthe optimalphi rangefor datacollection.
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3.3 Executingtherun

After the run setuphasbeencompleted,a summaryof the users choicesis displayed.
Theusercanclick the Edit Setupbuttonto changethe choicesor the Run buttonto start
collectingor autoindeing theimages.

The Run Statuswill be periodicallyupdatedn the Run box ( g.12). Messagewvill be
displayedwhen autoindeing resultsare readyfor viewing. It is possibleto useother
Web-Icetoolswhile the processings running.

Clicking the Update buttonwill reloadtherun contents.
3.3.1 Aborting autoindexing

Theusermay chooseo abortthe datacollectionor autoinde run by clicking the Abort
buttondisplayedafter startingautoindeing ( g.12).

FGSP  Setup I Logs I Automdex Summary I Solution I Predictions I Strategy l Details Update |

Run Status

Waiting for collect status from DCSS
System Status: collectWeb - Detector Ready ﬂ
g 8 F 8 8
Abort o

Colleet Options | Secan Options | Auteindex & Strategy Options Edit Setup |
Image Directory fdata/bluser/BLY-2/Nov-2006/A2

Imagel To be collected

Image2 To be collected

Cienerale Strategy Yes

For Beamline SIM1-5

Experiment Type MAD

LaueGroup Unknown

Unit Cell Unknown

Figurel2: RunningAutoindex

3.4 Viewingthe run results

The SelectedRun displaysa seriesof links ( g.13) to facilitateviewing all therun anal-
ysisresults.
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rnase-H6  Setup | Logs | Autoindex Summary | Solution | Predictions | Strategy | Details

Figurel3: SelectedRunnavigationlinks

3.4.1 Scan

The[Scan] pageonly appearsf the Perform Fluorescencescanoptionwasselectedor

a MAD/SAD experiment. This pagewill displaya graphshaving theraw uorescence
countsasthescanis beingcarriedout, aswell asmessageBom thescanoperation.Once
thescanis processeavith autochoochaplot of f* andf” will alsobeavailable.Theplots
canbesaredasPNGimagedy right-clickingonthemandselectingheSave Image As...

optionfrom themenu.

3.4.2 Log

The[Log] link allows the userto inspectthe detailedautoindeing log (with information
abouteachprogramandversionthatis run andexit status)anddatacollectionstatuson
theconnectedeamline.Thelatterlog is sharedwith Blu-Ice

3.4.3 Autoindex Summary

The[Autoindex Summary] pagedisplaysthe re ned valuesfor the directbeamcoordi-
nateg(Beamx andBeamy) andthedistancesaninitial estimatefor the mosaicitybased
on how mary of theobsenedspotsarepredictedby thebestsolution;anda list of index-

ing solutions.

For eachindexing solution,the programdisplaysthe following:

Metric t: Thisis a measureof the distortion of the unit cell requiredto t the
symmetry This increasesvith the symmetrybut oftenremainsbelow 0.1 for good
solutions.

rmsd: Rootmeansquaredeviation betweertheobseredandthe predictedpattern.
Usuallylessthan0.5for goodcases.

# spots Numberof spotspredictedby the solution(up to amaximumof 600).

Crystal system Unit Cell (in A) , Volume (cell volume).
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3.4.4 Solutions

Clicking on the [Solutions] link will displaythe resultsof solutionre nementandim-
ageintegration. Becauseamageintegrationis a lengthystepit will only be donefor the
solutiongiven by the user(or, by default the bestsolutionfound by LABELIT) andthe
triclinic solution.

A summaryof there nementandintegrationresultsis shovn atthetop of thepage.Note
thatfor strongdiffractionimagesthe estimatedesolutionlimit may extendwell beyond
thelimits of thedetectorjn orderto collectdatato this resolution,you shouldthenmove
thedetectorcloserto thesamplechanginghe exposureime by alargeamountmayhave
aneffectonthis estimate.

Note: be aware that the estimatedmosaicity value can be underes-
timated for well diffracting crystals. The estimatedvalue tr eatedas
suspectuntil several contiguousimagesare available for postre ne-
ment.

Thepro le tting for the centralregion of theimagesandintensityintegrationstatistics
aredisplayedbelov the”IntegratedSolution” table.

To accessheentireMOSFLM log andsummaryle for theintegration,seethe[Details]
link (seesection3.4.6).

3.4.5 Predictions

To view the predictedspots,click on the [Prediction] tah This pagedisplaysthe ob-
sened spots,andthe predictedspotsafter autoindeing andintegrationwith MOSFLM
for eitherimageusedfor theautoind&ing. Theimagedisplayparametersanbemodi ed
asdescribedn thelmageViewer documentatiorfseesection2.3).

The obsewed spotsusedfor autoindeing areshadevedin green.

The predictedspotssurroundedby abluecircle arefully recorded Theonessurrounded
by ayellow circle arepatrtially recorded.

Ice ringsandtheinitial resolutionestimatgbeforeautoindeing) arealsomarked.

3.4.6 Detalils

[Details] displaysthe directorytreecontainingall the les generatedby Web-Iceduring
the autoinde& andintegration,including scripts,orientationmatrix les, logsandoutput
re ection les. Accesdo theseles is usefulto validatetheimageanalysisresultsandto
re ne the stratgy calculationby makingchangedo the input les andre-runningthem
manually(seesection8). Thecontentf nonbinary les canbedisplayedby clicking on
the le name.
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Thetopdirectoryin thetree/data/user-id/webice/autoind ex/ru n-id
contains

The LABELIT subdirectorycontainsthe autoindeing resultsandthe MOSFLM
matrix, input scriptsandoutput les for eachpossibleautoinde solution

The solutionxx subdirectorycontainsthe integration resultsfor the solution
numberxx (01, correspondingo thetriclinic solutionandthe solutionselectedoy
LABELIT orinput by theuser It alsocontainsthe dosecalculationresults(in the
RADDOSEdirectory)andthe strateyy input scriptsandlog les for eachpossible
symmetryconsistentvith the autoindeing solution(in directoriesnamedafterthe
corresponding.auegroup).

The SCANdirectory containsall the output les from the uorescencescart (if a
MAD or SAD experimenthasbeenselected). These les arealsowritten to the
imagedirectory

If MOSFLM is chosenasthe stratg)y program,a BEST directory containingthe
input andlog les from the programBEST (usedto calculatethe exposuretime)
will alsobegenerated.

3.4.7 Strategy

Thestratgy calculationresultsareshovn underthe[Strategy] tah

The optimal oscillationrangefor all the Laue groupsandthe overall completenesare
displayedin the "SpaceGroups”table ( g.14). An upperlimit for the oscillation per
image(deltaphi) is alsoshownn in this table. Above this deltaphi value,morethan 3%
re ection in oneor moreimagesn the phirangewill overlap.Note: Themaximumdelta
valueis basedon the mosaicityestimation.If the mosaicityis underestimatedhe delta
phivaluewill beoverestimated.

| Phi Range Completeness
Space Groups Max Delta Phi
Unigue Anomalous Unigque Anomalous

P3 68.0 to 158.0 68.0 10 158.0 100.0%% U545 4.60

P32 640 1o 154.0 59.0 10 149.0 1L 0% 100 O 4.60
=pp32] S4.0 w 1440 69.0 1w 159.0 1L O%: 99.9% 4.60
P6 54.0 to 144.0 49.0 to 139.0 100.0% 99.9% 4.60

P622 54010 144.0 44010 134.0 1.0 99.8% 4.60

Figurel4: Spacegroupsummarytable.

2http://smbslac.stanford.edudtilities/softvare/bluice/scantabhhtml#output les
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Clicking onthe Lauegroupnamewill displaythefull recommendedatacollectionstrat-
egy for that spacegroup at the bottom of the page. A greenarrov ( g.14) is usedto
point out the currently selectedspacegroup. The BEST stratgyy calculationresultscan
alsobedisplayedby selectingthe appropriatedabsabove the datacollectionstratey ta-
ble (g.15)3. Clicking on the phi rangesdisplayedin the tablewill toggle betweenthe
stratgy to optimizeanomalouslataanduniquedatacompleteness.

Figurel5: Strategy navigationtabsto togglebetweerthe stratggy summarytableandthe
completenesandoverlapanalysisfor eachLaueclassin theautoindeing solution.

The Data Collection Strategy tableshaws all the requiredinput for a Blu-Ice datacol-
lectionrunbasedn the stratey calculationresults.Below is anexplanationof how each
guantityis determined.If theresultsarenot suitablefor the users'experimentit is pos-
sible to re-runthe calculationsas explainedin the troubleshootingsection(seesection
8).

Experiment type: This will alsodisplayawarningif a non-deéult total oscilla-
tion rangeis selectedn the SpaceGroup Table (e.g.,if the userselecteda SAD
experiment but clicked on the phi rangemaximizinguniquecompleteness).

Mosaicity and Score: Thesevaluesare showvn for informationpurposesonly. If
themosaicityis agged aspoor, or the scoreis low, it is stronglyrecommendetb
inspecttheimages(seesection3.4.5)beforeproceedingo datacollection.

Oscillation start and oscillation end: For native datacollection,thedefaultvalues
optimizethe uniquedatacompleteness.

For SAD andMAD experimentsthe valuesmaximizingthe anomalougpair com-
pletenesareselectednstead andthetotal oscillationrangeis doubled(ie, themul-
tiplicity of the datais doubledfor eachwavelength) sinceincreasednultiplicity is
betterfor anomalousignaldetection.

Note thatthe total oscillationrangealsodependn whetherMOSFLM or BEST
is selectedor the calculation. MOSFLM usesthe standardohi rangefor a given
symmetryandcrystalorientation,while BEST calculateghe minimum oscillation
requiredto obtainanoverall 99% completenesghelatteroftenresultsin areduced
oscillationrange.

Oscillation angle SinceMay 2008, the oscillationanglecalculatedoy BEST is
used.This shouldnotexceedthe maximumdeltaphi valuedisplayedn thestrategy
summarytable.

3For runsgeneratedbeforeMay 2008thesdinks will displaythe MOSFLM strateyy calculationresults

26



Oscillation wedge For conventionaldatacollection,it is suggestedo collectthe
entirerun in a single continuouspatch. For MAD and SAD experiments,data
collectionin wedgesis preferable,to minimize the amountof damagebetween
Bijvoet or dispersve pairs. Whenfeasible,the wedgesizeis chosenso that the
total dosereceved by eachwedgeof datadoesnot exceed0.025MGy. However,

if the dosewedge-basedizeis smallerthana minimumwedgesize (basedon the
amountof time neededo changeenegy on eachindividual beamline) the latter
will beselectednstead.

Resolutiont This is the resolutionfor which the stratgyy hasbeencalculated. A
warningis displayedif the maximumresolutionpredictedfrom the imageintegra-
tion statistics(shovn underthe [Autoindex] and[Solutions] links) is higherthan
thevalueatthedetectoredge.

Exposure time: BEST is usedto estimatethe optimal exposuretime to collect
datawith anl = | of 2 attheresolutiongivenabove. For SAD andMAD exper
iments,the exposuretime is halved; instead twice asmary imagesare collected
(see’oscillation startandoscillationend” above. This hasbeenshowvn to improve
theanomalousignal.

If the exposureperimageis too short, it will be resetto the minimum allowed
value;in this case,a suitablebeamattenuatiorwill be calculatedto avoid image
overexposure.

Attenuation; Calculatedo avoid too shortexposuretimes'.

Detectorto sampledistance Detectorto sampledistanceto obtaintheresolution
givenabove. If thepredictedresolutionis shorterawarningwill bedisplayedwith
therequiredsample-to-detectatistance.

Note: If the detectordistanceto achieve the maximumresolutionin
the warningdiffers noticeablyfrom the othervalue,the valuesfor the
exposuretime andoscillationanglemay not be valid any more. In this
casejt isrecommendetb recollecttestimagesatthenew distanceand
repeathe strategy calculation.

BeamstopDistance Minimum beamstopgo sampledistancerequiredto collect
dataatalow resolutionof 40 A. To collectdataatalowerresolution(attheexpense
of a higherimagebackground}Xhe beamstopmustbe moved further back. Note
thatthe optimalvalueis differentat wavelengthsotherthanthe oneusedto collect
thetestimages.

“Note that the actualattenuatiormay differ slightly from the calculatedattenuation.Also, on MAD
experiments the attenuatiomat the remotewavelengthwill be slightly differentto the attenuationat the
edgeenepies.
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Energy: For native crystalexperimentsthe enepy is readfrom theimageheader;
thisis alsothedefaultfor SAD experimentsunlesgheuserhasselectedheelement
from the periodictablewith the Perform FluorescenceScanoption (seesection
3.2.2). In thesecases the software may display a warning suggestinga higher
eneqgy for crystalsdiffractingto very high resolution;if so, it is recommendedo

recollecttestimageswith appropriatevaluesof enegy and detectordistanceand
repeathe stratey calculation.

In all othercasesthe optimal enegiesfor MAD and SAD datacollectionwill be
calculatedbasedn a uorescencescanor valuessuppliedby theuser

Detector type: This is readfrom the imageheaderanddisplayedfor information
purposes.

Detectormode Dezingerings suggestedf the exposuretime perimageis longer
than30 seconds.

Inversebeam This optionis selectedor SAD experimentyinversebeam= Yes).
For the otherexperimenttypesthisis setto No (no inversebeam).

Number of images Obtainedoy dividing thetotal oscillationrangeby the oscilla-
tion perimage.

Absorbeddose Estimateof theabsorbedloseassumingio heary atomspresentn
thesampleasolventcontentof 50%andauniform crystalsizeof 100microns.For
MAD experimentsthe doseat eachenegy will begiven. If thetotal doseexceeds
the Garmanlimit®, a warningwill be displayed;for MAD and SAD experiments,
amorestrictlimit (half the Garmanlimit) is used,asthe accurateneasuremeruf
anomalouglifferencess easilyaffectedby radiationdamagein addition,for MAD
experimentspnly dataattwo enegies will becollected.Othermeasureso reduce
theabsorbedioseareleft to theusers discretion:decreasinghe exposuretime per
imageis the bestoptionin mostcasesHowever, if anabundantsupplyof crystals
is available,decreasinghe numberof imagess alsoanoption.

Important: The dosecalculatedfor MAD and SAD experimentscan
besigni cantly underestimated theproteinbuffer/cryoprotectanton-
tains a high concentratiorof ions suchas Ca, Cl or SO4 or heavier
atoms).Pleaseseethetroubleshootingectionto nd outhow to calcu-
latea morerealisticdosein this case.

Shttp://www.pnas.og/cgi/content/astract/1®/13/4912
Shttp://smbslac.stanford.edu/publi@searctstaf _publications/(IUCr)%20Bster%20data-
collection.htm
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3.5 Initiating data collection

Thevaluesgivenin the Stratgyy table(seesection3.4.7)canbeusedfor subsequendata
collectionusingthe Export Run De nition , Recollect TestImagesand Collect Data
setbuttonsin the[Strategy] page( g.16).

Figurel6: Optionsafterstratgyy calculation.

Export Run De nition : Thisbuttondoesnotinitiate datacollectionautomatically
but lls outaBlu-lcerunentry TheusercanthenopenaBlu-Ice clientandstartthe
datacollection. This optionis usefulif the userwishesto modify certainbeamline
operationparametersvhich are not accessiblédrom Web-Ice)(e.g.,dosemodeor
beamsize) or to queuethe datacollectionrun. Someof the settings(oscillation
startand end, oscillationangle, exposuretime, detectorand beamstop-to-sample
distanceand enepgy) canbe editedafter clicking the button and beforethe run is
exported.

RecollectTestImages Thisis recommended the userwishesto repeatautoin-
dexing andstrateyy calculationbasedn thewarningsgivenby the strateyy. Click-

ing the button allows the userto edit the oscillationangle,exposuretime, detector
andbeamstoplistanceandenegy beforerecollectingtwo imagesandrepeatinghe
analysis.

Collect Data Set This button startsdatacollection. The usermay edit the os-
cillation startandend, oscillationangle,exposuretime, detectorandbeamstop-to-
sampledistanceandenegy beforedatacollectionis initiated.

4 ScreeningCrystals

The Screeningab providesan interfaceto view the resultsof automatedscreeningwith
the Blu-lce/DCSsoftware. The screeningab allows viewing andediting of the spread-
sheetcontainingsampleinformationanddiffractionanalysisresultsandalsodetailedin-
spectionof theimagesandresultsobtainedfor eachscreenedgample.

When clicking on the ScreeningTab for the rst time in the sessionthe browser dis-
playsthe User Cassettesallist of the spreadsheetsy.17) previously uploadedo SSRL
by the user Whena beamlineis selected g.1), the Beamline Cassetteswill list the
spreadsheeturrentlyassignedo eachcassettg@ositionin thebeamline.
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Thesearchool atthetop makesit easyto locatea speci ¢ spreadsheef he searchinput
box allows useof thewild-card™”; in this caseall the spreadsheetmatchingthe partial
namewill bedisplayed.

The spreadsheatontentsareaccessedy clicking on oneof thefollowing links:

Summary: Displaystheselectedpreadsheén atableformat. It alsoallowsaccess
to atool to editthe spreadsheeatontents.

Details: Allows detailedinspectionof the diffractionimageanalysisandautoinde
resultsfor eachsample.

Download Excel: Allows the userto downloadthe spreadshedb the users com-
puter If the spreadshedtasbeenusedin the automaticscreeningtheimageanal-
ysisandautoinde&ing resultswill bein the spreadsheet.

Thelink Upload new spreadsheetdirectsto the ScreeningSystemDatabasdusuallyto
uploadanew spreadsheet).

Figurel7: Spreadshedist with links to the screeningesults,Excelspreadsheete and
the ScreeningDatabasénterface.

Oncea cassettehasbeenselected,it is possibleto revisit the resultsfor that cassette
by clicking on the CassetteSummary and CassetteDetails links in the Screeninglrab
navigationtoolbar

4.1 CassetteSummary

In the CassettéeSummaryview, the spreadshees displayedin a table format ( g.18).
All rows (eachcorrespondingo a sample)aredisplayed.The columnsandthe contents
displayedcanbe controlledby the displayoptionssetin the Preference3ab (seesection
7.5).
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Figurel8: Cassett&ummary:theusers'spreadsheas displayedn tableformat.

4.1.1 ScreeningResults

If the usercollectstwo imagesduring screeningautoindeing of theimageswill becar
ried out automatically The following columnswill be shavn in the CassetteSummary
- Resultsview andappendedo the users spreadsheet:

Unit cell andBravais lattice. Note thatthe symmetryis, at this point just an ed-
ucatedguess. The actualLaue group andthe presenceof pseudo-symmetrgan
only bedetectedluringscaling.Sometimesparticularlyif thediffractionis poor, a
lower symmetrythanthe correctonecanbe choserby LABELIT 7.

Mosaicity: Theinitial mosaicityestimateby MOSFLM. The estimates basedon
how mary obsened spotsare predictedandit is goodenoughfor strateyy calcu-
lation and samplecharacterization A more accuratevalue can be obtainedafter
post-re nemenusingalargernumberof images.

Rmsr: Root meansquaredeviation betweenthe obsened and predictedspots,as
calculatedoy MOSFLM afterimageintegration. It is usuallyaround0.05or less
for goodcrystals.

Resolution Thediffractionlimit of the crystalatthe usedexposuretime basedon
thel= | values. Thelimit is setatl= 1 = 1.5 If thediffractionis very strong,
theresolutionmay extendbeyondthe limit setby the detectorareaand sampleto
detectordistanceusedduringscreening.

Score; Calculatedas1:0 (0:7 e ¥9 (1:55 rmsr) (0:2 ), wheredis
theresolutionlimit in A, rmsr (describedabore) is in mm, and is the mosaicity
in degrees.A scoreof 0.4-0.6indicatesborderlinequality. Goodcrystalsusually

’http://addeitbl.gov/labelit/
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have a scoreof about0.8 or higher This scoreis meantto be usedas an initial
indicatorof the samplequality; althoughit hasbeenfoundto agreereasonablyvell
with humanassessmeim mary casesit is recommendetb inspectthediffraction
beforechoosinga samplefor datacollection.

Image: Diffractionimagename.

SystemMessage If the autoinde&ing fails, theerrormessagérom LABELIT will
bedisplayedn this column.

A secondset of resultsare appendedo the Excel le asa separatecolumn for each
diffractionimage,regardlessof whetherautoindeing hasbeenperformedor not. In the

CassetteSummary pagethey canbe seenby goingto the Preference3ab (seesection
7.5)andsettingthelmage Display Type setto "Show all CrystalLinks” (for all samples)
or "Show Selectedmages”(only for onesample).If a groupof two or morecontiguous
imagesarecollectedat eachcrystalorientation,resultsare givenonly for the lastimage
in eachgroup.

Thesevaluesare particularlyusefulif the autoinde fails. Having anindependengual-
ity assessmerfor eachimageis thenusefulto determineif the samplemerits further
inspectionor it canbe safelydiscarded.

Crystal JPEG: Snapshotle name.

Spot Shape Meanvalueof thelongestspotdimensiordividedby the shortesbne.
It is betweenl.5and2 for goodcrystals.

DISTIL Resolutiont Resolutionestimateby the LABELIT SPO'FINDER mod-
ule, basedon the numberof spotsin resolutionshells.

Ice rings: Numberof ice rings.
Diffraction Strength: Averagespotintensity

Score: Thescorefor theindividualimage.O or 1 usuallyindicateno usefuldiffrac-

tion. A samplescoringhigherthan4-5 may meritinspection.Very differentscores
for imagesat differentorientationindicateanisotropicdiffraction or a badly cen-

teredcrystal;this canbe con rmed by inspectionof the Crystal JPEG.

4.1.2 Selectingsamples

A sampleis selectedby clicking the radio buttonin the port column( g.19); only one
buttoncanbeselectedatatime.
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Figurel9: Selectingthe samplerow Al.

4.1.3 Datacollection strategy

A datacollectionstratgy will becalculatedduringscreeningdf thesamplestaysmounted
onthegoniometehead afterthescreeninghots(i.e., by insertinga”Stop” in thescreen-
ing task sequencen Blu-Ice - seethe Blu-Ice User ManuaP). In this case,the View

Strategy buttonwill directthe userto the Autoindex Tab (seesection3.4), from which

thestratayy resultscanbeviewedoncethestratay calculationis complete If thestratey

calculationhasnot been nished, the Update buttonin the Autoindex Tabto updatethe

contentsf therun.

4.1.4 Re-analyzingsamples

The Analyze Crystal button canbe usedto re-runthe analysisand autoindeing soft-
warefor a selectedsample. This is usefulif the testimagesfor that samplehave been
recollectedr in caseof a softwarecrashor senertime-outduringthe rst analysis.

While a sampleis beingre-analyzedhe Analyze Crystal buttonwill be disabled.Use
the Update button (seesectiond.1.7)to displaythe new analysisresults.

4.1.5 Editing spreadsheetolumns

To accesshesampleeditingtool, selecta crystalasdescribedabove; then,click the Edit

crystal buttonatthetop of thespreadsheeable. Thiswill link to thetheEdit crystal tool

page(shovn in gure 20). The selectedsamplerow is displayedandonly certain elds

areeditable.Click SetCrystal to save the changes.To cancelthe changessimply exit

the pageby clicking the CassetteSummary button (to returnto the spreadshedtble)
or All Cassettesor CassetteDetails to accesshe users spreadshedist or the detailed
screeningesultviewer respectiely.

8Typically, thecrystalorientationwill bedifferentaftereachsampleremount sothe collectionstratey
will changeaccordingly
%http://smbslac.stanford.edudtilities/softvare/bluice/screedabhtml#Screeningrasks
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Figure20: Sampleeditingtool

4.1.6 Sorting samples

Somecolumnheadersaredisplayedaslinks. Clicking on will resultin columnsorting,
toggledbetweenascendinganddescending For example,to sortthe samplesy score,
click onthe Score columnheader

Note: Thesortingaffectsthe tabledisplayonly. The actualExcelspreadsheas always
sortedby portID unlesstheusereditsthe Excel le directly.

4.1.7 Updating the Spreadsheet

Thespreadshees$ updatedwith the latestavailablescreeningesultsautomaticallyevery
5 seconddy default; this canbe changedrom the Preference3ab (seesection?.5).

TheUpdate buttoncanalsobe usedto reloadthe spreadshedtom the crystalssener.

4.2 CassetteDetalls

The Details pageis similar to the ImageViewer tab; but insteadof usingthe le browser
to locatetheimage le, theuseruseshecassettérovser

Thetop left framedisplaysoneof the imagesof the selecteccrystal. Like in the Image
Viewer, the usercanzoom, pan,andadijustthe brightness.The Analyze Image button
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displaystheimagewith highlightedspotspickedby SPO'FINDER. The usercantoggle
betweenmAnalyze Image andimage Only to displayor hidethe highlightedspots.

The top right frame containsvarioustabsthat display information aboutthe imageand
theautoindeing results:

Header. TheHeadertabdisplaystheimageheaderlTablel).

Analyze Image: Thistabdisplaystheimageanalysisresults(seesection2.5). The
analysisresults(logs and JPEGimages)are storedtogetherwith the users data
underthedirectorycrystal-analysis.

Crystal Image: The CrystallmagetabdisplaysthecrystalsnapshodPEG le.

Autoindex: This tab displaysthe autoinde resultsfrom LABELIT (seesection
3.4). Autoindex will be carriedout if two imagesat differentcrystal orientations
arecollected.lmageor imagescollectedat a third orientationwill not be usedfor
theautoinde.

Details: The Detailstablists all theoutput les from autoindeing. Theresultsare
storedtogetherwith the users datain the directorylisted at the top of the Details
view. The les hamedndexXX andindexXX _S. matarethe MOSFLM inputscript
andmatrix usedfor solutionnumberXX. By clicking ona le name,the contents
will bedisplayedon a separatédrovserwindow.

Thebottomframecontainghecassettdrowsertool. It displaysanarraycorrespondingo
the portsin the cassettéor unipuck). The portsthatcontainvalid crystalid aredisplayed
with links, otherwisethey aregrayedout. Whenthe userclicks oneof the ports,the rst
imagecollectedfor thatportwill bedisplayed.

The Analyze andView Strategy buttonshave the samefunctionality asin the Cassette
Summarypage(seesection4.1).

Note: TheUpdate functionandbuttononly activatethelink to thelatestsamplefor which
resultsareavailable. It doesnot updatetheimagesandresultsdisplayed.

5 Beamlinestatus

The beamlinetab containsapplicationsto monitor the beamlineand experimentstatus.
Thebeamlinetabnavigationtoolbarprovidesaccesgo the beamlinevideo camerasgata
collectionstatusanddatacollectionlog.
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Figure21: Navigationtoolbarin the Beamlinetab

5.1 BeamlineSelection

This pageis usedto selecta beamline. Thefunctionalityis identicalto thatof the Beam-
line dropdown menu( g.1) in thenavigationtoolbat

5.2 BeamlineVideo

The Video link in the beamlinenavigationtoolbaropensa pagedisplayingalmostreal-
time video stream=f the sampleand beamlineequipment. Two pan-tilt-zoomcameras
insidethe beamlinehutch, the hutch camera andthe robot camera, provide views of
experimentalhardware. A pan-tilt-zoomcameraoutsidethe hutch, the control panel
cameraprovidesviews of theinstrumentconsoleandelectronicssystems.

Eachvideofeedcanbedisplayedseparatelypy clicking onthecorrespondingamerdink
in the navigationtoolbar This canbe usefulwhenWeb-Iceis accessedhrougha slow
InternetconnectionTherefreshratefor thevideocanalsobeadjustedn the Preferences
Tab (seesection?.6).

For a list anddescriptionof available camergpresetpositionsconsultthe Blu-lce docu-
mentation®.

5.3 Experiment status

The Statuslink in the navigationtoolbardirectsto a pagedisplayingthe datacollection
status,experimentalparameteranda thumbnailof the lastimagecollected. Theimage
canbeinspectedn detailby following the link undertheimage.This opengheimagein
thelmageViewer Tab(seesection2).

Thestatuswvindow alsoindicatesvhetheranexperiments initiatedfrom Blu-Ice or Web-
Ice; in thelastcasetheuseris allowedto interruptdatacollectionfrom the page

5.4 Experiment log

The experimentlog pageis displayedby clicking the Log link in the navigationtoolbar
Thislog is the sameonedisplayedn the Blu-Ice log tah

Ohttp://smbslac.stanford.eduwdtilities/softvare/bluice/videahtml
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Figure22: Beamlinestatuspage

Figure23: BeamlineLog page

Clicking on the Download buttonat the top of the log will opena separatérowvserwin-
dow containingonly thelog, which canthenbesaredasa le in theusersdiskarea.The
New Log buttonclearsthe contentsof thelog.
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6 BeamlineVideo

The Video tab allows usersto view almostreal-timevideo streamsof the sampleand
beamlineequipment. Two pan-tilt-zoomcamerasnside the beamlinehutch, the hutch
cameraandtherobot camera, provide views of experimentahardware.A pan-tilt-zoom
cameraoutsidethe hutch, the control panel camera providesviews of the instrument
consoleandelectronicssystems.

Eachvideofeedcanbedisplayedseparatelypy clicking onthecorrespondingamerdink
in the navigationtoolbar This canbe usefulwhenWeb-Iceis accessedhrougha slow
InternetconnectionTherefreshratefor thevideocanalsobeadjustedn the Preferences
Tab (seesection?7.6).

For alist anddescriptionof available camerapresetpositionsconsultthe Blu-Ice docu-
mentation?.

7 Preferences

ThePreferencéabcanbeusedby theuserto edit severaloptionsaffectinghow andwhen
thedataaredisplayedby Web-Ice.

7.1 Saving the Preferences

The valuesenteredby the userin the Con guration tablewill bevalid the rst time the
uservisits the different Web-Icetools. If the userthen selectsdifferentoptionswhile
running Web-Ice,the valuesin the preferencewvill be updated. To presere the initial

values,the usermustclick the Save button at the bottom of the Con guration Options
selectionmenu.

7.2 General Con®guration

Figure24: Generakon gurationoptions.

Uhttp://smbslac.stanford.eduwdtilities/softvare/bluice/videahtml
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7.3

7.4

Global Image Directory: This will be the startingdirectoryto browse the user
directoriedfor theinputimage les.

Image Filters: Usedto specify what les areto be displayedby the directory
browvser This makesit easierto nd typesof a certaintype. Multiples entries
separatedby a blank spaceareacceptedfor example:™.img *.mccd*summary”.

Show WelcomePage Setto no to stopseeinghe Welcomepageuponlogin to the
Web-Iceinterface.

Default Tab: Selectthetabto bedisplayeduponlogin to the Web-Iceinterface.

Image Viewer Con®guration

Figure25: ImageViewer con gurationoptions.

UseGlobal Image Dir ectory.: Whenthis is setto Yes the ImageViewer will use
the directory speci ed in the GeneralCon guration (seesection7.2) as starting
point for image le browsing. If it is setto No, a speci ¢ Image Dir ectory may
thenbegiven. Thelmage Dir ectory will beupdatedevery time theuserselectsan
imagefor displaywith the ImageViewer.

Show Overlay Spots If this optionis setto Yes the ImageViewer will display
the SPO'FINDER generatedmagehighlighting the spotpositions,ice rings and
resolutionlimit. This optionshouldonly be setto Yesin conjunctionwith the next
optionAutomatically Analyze Image.

Automatically Analyze Image: Whensetto Yes thelmageViewerwill automati-
cally run SPO'FINDER ontheselectedmage.If setto No theusermustclick the
Analyze Image buttonin the ImageViewertabto analyzea speci c image.

Autoindex Con®guration

UseGlobal Image Dir ectory: Whenthis is setto yes the Autoindex Viewer will
usethedirectoryspeci edin the GeneralCon guration (seesection7.2) asstarting
point for image le browsing. If it is setto no, a speci ¢ Image Directory may

thenbegiven.
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Figure26: Autoindex con gurationoptions.

Number of runs per page This setsthe maximumnumberof runswhich will be
loadedanddisplayedon a singlepagein the All Runsframe. It is recommendetb
keepthis numberbelav 20, asloadingalarge numberof runssimultaneouslynay
causeperformanceroblems.

Reverse Autoindex Log: Whensetto yes the Autoindex Log displaysmessages
in inversechronologicabrdet i.e., thelatestmessagappearsatthetop of thelog.

Reverse DCSS Log: Whensetto yes the BeamlineLog displaysmessagei
inversechronologicabrder i.e., thelatestmessagappearat thetop of thelog.

Automatically Update Run Log: Whensetto yes the autoinde log in the Se-
lectedRunLog pagewill beautomaticallyupdatedastheautoindeing andstrateyy
calculatingprogramgun. If not, anupdatebuttonwill appearon thelog.

Default Strategy Program: EitherBESTor MOSFLM. Thisdeterminesvhatpro-
gramwill beusedto calculatethe oscillationrange.NotethatMOSFLM is always
usedfor integrationandBEST s alwaysusedto calculatetheoptimalexposuretime
andoscillationangle.

7.5 ScreeningCon®guration

Figure27: Screeningcon gurationoptions.

Automatically Update ScreeningOutput: If setto yes,thescreeningesultswill
berefreshecautomaticallyin the Cassett&Summary(seesection4.1),andalink to
theresultswill begeneratedn the Cassetteletails(seesectiord.2).
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Update Rate (sec) How frequentlythe screeningesultsare updated. This only
appliesif the AutomaticallyUpdateScreeningutputoptionis setto "yes”.

Column Display Options: This canbeusedto selectthe columnsdisplayedn the
Cassett&Summary(seesectiord.1):

— Original: Displaysonly the columnspresentn theusers spreadsheet.

— Minimum: Displaysthe cassettgort number crystal D, proteinnameand
thecommentcolumn.

— Results:Displaysthesamecolumnsasthe Minimum displayplusthecolumns
containingthe screeningesults(generatedby the screeningsoftware).

— All: Displaystheoriginal spreadsheetndtheresultscolumns.
Image Display Options: Theseoptionsdeterminethe informationshown in the
Imagescolumnof the Cassett&Summary(seesectiord.1).

— Hideimages:Displaysonly theimagename.

— Shav Imagelinks only: Displaystheresultsof the diffractionimageanalysis
for theimagescollectedat differentcrystalorientationduring screeningand
links to the diffraction image and crystal snapshots.Clicking on the links
opensawindow displayinga JPEG le.

— Selectedsampleonly: Displaystheresultsof theimageanalysisanddiffrac-
tion imageandcrystalsnapshodPEGdor the sampleselectedy theuser

Crystal Sorting Column: By default, the sampleswill be sortedby the column
selectedn this option.

Crystal Sorting Direction: By default, the sampleswill be sortedin the order
(ascendingor descendingkselectedin this column. For example,if the Crystal
SortingColumnis "Score”, andthe CrystalSortingDirectionis "Descending” the
highestscoringsamplesill bedisplayedrst.

7.6 Video Con®guration

Figure28: Videocon gurationoptions.
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Displayed Camera: Thisoptioncontrolswhatvideofeedis displayedoy defaultin
theVideo page.SelectingAll will displayall videofeeds.If the users bandwidth
is limited, it maybe moreadwantageouso displayonevideofeedat onetime.

Camera Update Rate: The usermay choosehow often (in seconds}he video
refresheghe imagefor eachcamera. Shortertimes provide a more smoothlive
video, atthe expenseof bandwidthusage.

8 Troubleshooting

Q. | havetyped the nameof the image®Ile in the File input box, but the
JPEG ®le is not displayed and the right frame displays®Failed to load
imageheader®

Make surethattheimageexists(ie, no typos)andis readable.

You musttype the full pathto theimageinput window - alternatvely, try usingthe le
browserin thebottomframe.

Q.1 getan HTTP error whentrying to display or refresha page

HTTP errorsmay be causedby transientglitchescommunicatingwith the sener. Try
again.If the problempersiststell theusersupportstaf.

Q. In the Autoindex tab, the °Runs®table doesnot getloadedproperly
(the ®elds for the runs are empty); when trying to display the run
contents,the browser displaysan impersonation server error

If this problemhappensiry reducingthe numberof runsdisplayedper pagein the au-
toindex tab optionsin the Preferencestah If the problempersiststheremaybe a large
numberof userdrying to connecto theimpersonatiorsener. Lettheusersupportperson
know aboutthis.
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Q. When | try to collect imagesor export a run to Blu-Ice, | getan
error messagesayingthat there aretoo many runs already What does
this mean?

Thereis a maximumlimit of 16 datacollectionrunsin Blu-lce. Whenall therunshave
beenusedup, Web-Icewill give this error message.If this happensppena Blu-Ice
window (viatheNX clientif youarearemoteuser)anddeletesomerunsmanually(doing
thiswill NOT deleteor affectthe datacollectedby theseruns).

Q. Autoindex/Screeningfails with a MOSFLM error. What has hap-
pened?

After autoindeing theimages,LABELIT runsMOSFLM to integratethe images.This
senesto con rm thatthelattice choserby LABELIT is correctandprovidesadditional
informationaboutthe crystaldiffractionpropertiesandqualities.Unfortunately theinte-
grationstepsometimedails, particularlyfor poor crystals. If this happensyou cansee
theautoindeing resultsfrom LABELIT by following the[Details] link in the Autoindex
Tabor in the CassetteDetails pagein the Screeninglab, andclicking on the labelit.out
le.

For experiencedVMOSFLM users: The Details pagealso containsthe input and output
MOSFLM les (calledindex## andindex##.out,with the numbercorrespondingo dif-
ferent LABELIT solutions. Often the error will happenwhen integrating the triclinic
solution,i.e.,examinetheindex01.out le. You might be ableto integratetheimagesby
tweakingtheinputparameter theinput les.

Q. What do the SystemErr ors displayed in the Spreadsheeimean?

In most cases,a systemerror indicatesthat a autoinde& solution could not be found;
a "No_Indexing_Solution” error messages givenin this case,followed by the specic
cause:

Too few non-icespots(x) in image#

Too few candidateBraggspots(x) in image#

Toofew goodBraggspots(x) in image#

Thesethreeerrorssimply indicatethatthereare not enoughspotsfor reliable au-
toindexing. InspectthecrystalJPEGimagein the ScreeningCassetteDetails page
to verify thatthecrystalis hit by thebeam(thecrystalshouldberoughlyin themid-
dle of theimage). Re-mountinghe crystaland centeringmanually(andadjusting
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the beamsizeto decreasehe background)may help. Weakly diffracting crystals
may needlongerexposure.

Seethe LABELIT manual? for adetailedexplanationof how spotsarechoserfor
autoindeing.

Too few unimodalBraggspots(x) in image#

couldnt nd 3 goodbasisvectors
Thereerrorsusuallyindicatehigh mosaicityor low crystaloverall quality.

OccasionallyAutoindex mayfail with a MOSFLM error. Seeprevious Question.

Q. My crystal is pseudo-cubicwith the true symmetry beingrhombo-
hedral. | want to useWeb-Iceto calculatethe phi-r otation strategy, so
| tried entering the known Laue group and unit cell in to the Autoin-
dexrun setup. This failed. Autoindexing alsofailed when| gave just
the Laue group. How can| getthe right strategy?

In mary casesenteringthe known symmetryandcell is a goodway to handlepseudo-
symmetry However, this is a very specialcase. As shavn by the LABELIT indexing

log le, your crystalcanbeindexedin four possiblerhombohedrabettings,depending
on which body diagonalof the primitive cell is taken asthe threefold. Thesefour cases
cannotbe distinguisheduntil the dataareintegratedandsymmetry-relatedhtensitiesare
comparedStill, if radiationdamagas a problem,thereis away to identify thethreefold
with minimalinitial data.Follow thesesteps:

1. Collectl deggreeoscillationimagesat0, 1, 2, 3 degreesand90 degrees.

2. UseWeb-IceAutoindex Tab to index onthe0 and90 degreeframes.Now navigate
to the Details button to display the nameof the Unix directory that containsthe
processingesults.

3. OpenaUnix commandshellandchangeo thatdirectory Issuethecommand
labelit.rsymop 14
thisintegrateshe rst 4 degreesof dataandhelpsidentify the correctsetting.

4. Againin Web-Ice returnto the Autoindex results andhit the Setupbutton. Request
theadditionalintegrationof thecorrectsolution(verify which solutionnumbercor-
responddo the correctsettingin the Autoindex solutionlist), andhit "Submit”.
Whenthis is complete proceedo the Strategy button, selectthe correctsolution
numberin the solutionselectionbox, andreadoff the optimal phi-rotationrange
from there.

2http://addetbl.gov/labelit/ntml/manal.htr
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Q. How can| verify that the data collection strategy is calculated cor-
rectly?

1. Inspectthe resultssaredto your disk areausingthe [ Details] (seesection3.4.6)
link.

2. If you do not agreewith the input usedto calculatethe strategy (e.g., mosaicity
resolutionlimit) or otherassumptionmadeaboutthesampleyoucanedittheinput
commandles written outby Web-lceandre-runthe programsrom the command
line ontheblcpucomputers:

To run BEST: editthe le run_best.cshn the subdirectorysolution##/space-
group (if BEST is usedasthe Strategy Program) or in the BEST subdirec-
tory (if MOSFLM is usedasthe Strategy Program); thenrun it as”source
run_best.csh” Consultthe BEST documentatiot?

To runthe MOSFLM stratgy: edit stratggy.mfm and/orstratgy_anom.mfm
(if MOSFLM is usedasthe Strategy Program) andtestgen.mfnin thesolution##/space-
group' subdirectoryandrunthemas”sourcestratgy.mfm” (for example).

Torecalculatehedose:edittherun_raddosel.cshe in thesolution##/RADDOSE
subdirectoryandrun RADDOSEDby typing
source run _raddosel.csh

Note thatfor MAD experimentsyou will alsohave to run run_raddose2.csh
and(if using3 enegies)run_raddose3.csto calculatehecorrectdoseateach
of theenegiesusedin theexperiment.

Seealsonext question...

Q. My buffer contains1M NaCl and | have very small crystals. How
do | accountfor that in the dosecalculation?

Opentherun_raddosel.cshe (seepreviousquestion).Add theline

SATM Na 1000 CI 1000

(i.e., the element(s)n your sampleheavier than oxygenandits concentratiorin
mM).

You canalsosupplythetrue sizeof your crystal(in the CRYSTAL line - the rst
numbershouldthe dimensionalongthe spindle)andthe numberof heary atoms
per monomer(under PATM) if you have not de ned this alreadyusing the web
interface.

Re-runRADDOSEasexplainedin the previousquestion.

Bhttp://www.embl-hamiorg.de/BEST/lest3.1manual.html
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SeetheRADDOSEdocumentatiotf

Q. Why is the predictedresolutionlower than | expected?

If the resolutionlimit is lower thanthe tamgetresolution,usea longerexposuretime for
the testimages. Recollectthe testimages(usingthe Recollectbutton) andincreasethe
exposuretime.

Yhttp://smbslac.stanford.eduwdtilities/softvare/xtalsoftware/raddose.html
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