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1.1. IntroductionIntroduction
i. PX BLs and their objectives

2.2. BL automation & LIMS BL automation & LIMS 
i. BL automation 
ii. Mail-in system + BL LIMS

3.3. Summary and Future PlanSummary and Future Plan
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Beamlines at SPringBeamlines at SPring--88

8 of 49 beamlines are fully dedicated to protein crystallography (as of March 2008)
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ObjectivesObjectives of PX Beamlines at SPringof PX Beamlines at SPring--88

UndulatorUndulator BeamlinesBeamlines

Objective: Advanced data collection on a case-by-case basis.

Large unit cell crystals

Micro crystals

Ultra-high resolution structure analysis

Bending Magnet BeamlinesBending Magnet Beamlines

Objective: High-throughput & routine data collection

Automated data collection & handling

Remote BL operation



3WM 20083WM 2008

SPring-8 MX beamline automation conducts with ...

MX Automated Data Collection SystemMX Automated Data Collection System

Sample changer "SPACE"Sample changer "SPACE"
((SSPringPring--8 8 PPrecise recise AAutomatic utomatic CCryoryo--sample sample EExchanger )xchanger )

Automated sample changer robot

SPACE mounts, SPACE mounts, unmountsunmounts, and changes samples automatically, and changes samples automatically

Beamline control software "BSS"Beamline control software "BSS"
((BBeamline eamline SScheduling cheduling SSoftware)oftware)

Integrated beamline control software

Beamline components are controlled by BSSBeamline components are controlled by BSS
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Overview of experimental stage equipped with SPACE

This beamline is suitable for rapid measurement

Experimental Hutch (BL26B2)Experimental Hutch (BL26B2)
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Sample pinSample pin
length 25mm
diameter 7mm
material polyoxymethylene (polyacetal)

Sample traySample tray
size 75 x 75 x 50 mm3

weight 500g
material aluminum
51 samples can be mounted + one for position adjustment

SPACESPACE
Three axis robot and XY stage for sample storage.
Up to two trays (102 samples) can be stored.
Automatic liquid N2 supply

Sample TraySample TraySample PinSample Pin

10mm
25mm

SPACESPACE

0.2mm

SPACE = SPring-8 Precise Automatic Cryo-sample Exchanger

Automatic Sample Changer Automatic Sample Changer SPACESPACE

Automatic sample change with using high reproducibility of mountAutomatic sample change with using high reproducibility of mounted crystal position (error: ed crystal position (error: ~10~10μμm)m)
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BSS = Beamline Scheduling Software

• Client application with GUI
• User friendly interface
• BSS can control all components of beamline 
over TCP/IP.
• BSS conducts measurements on schedule.

Integrated Beamline Control Software Integrated Beamline Control Software BSSBSS
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Main window of BSS Schedule edit window

Measurement scheduleMeasurement schedule

1. BSS conducts measurements on schedule.
2. Crystals are automatically changed by SPACE on BSS control.
3. Each measurement condition/result is output as a text file.

Measurement Scheduling & Logging by BSSMeasurement Scheduling & Logging by BSS

Current measurementCurrent measurement

Conducting in descending orderConducting in descending order

ModifyModify

User plans the order of measurements on these windows.
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Measurement of XAFS spectrum Diffraction image viewer + analysis

Automatic loop centering
High magnification microscope (Field of view 0.6 x 0.5 mm2)

Click-on centering

Video monitoring and crystal-centering software

Low magnification microscope (Field of view 5 x 4 mm2)

Screenshots of BSSScreenshots of BSS
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Database

MountingMounting
by hand or robotby hand or robot

BSS & SPACEBSS & SPACE

Sample
Information

Experimental
Information

Users must carry samples
and conduct experiments by themselves

No relation
No synchronizing data

MailMail--in Data Collection in Data Collection 
as a first step to remote as a first step to remote blbl operationoperation

Automatic data collection system 
has been available

BeamlineBeamline

Internal access

Registering
manually

UsersUsers’’ Lab.Lab.

No need to goNo need to go

Access by HTTPS

Sharing informationSharing information

BeforeBeforePresentPresent situationsituation

Newly developed systemNewly developed system

Users can obtain the collected data with media or via the InternUsers can obtain the collected data with media or via the Internet.et.
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Connected by the web database applicationConnected by the web database application

Development of InterfaceDevelopment of Interface &&
Concept of MailConcept of Mail--in Data Collectionin Data Collection

TThehe interfaceinterface should beshould be ……
Can access sample information
Can be used at home lab

Has relational database
Works on the Internet

Web database applicationWeb database application

SPringSPring--88 mailmail--in in overviewoverview with the web database applicationwith the web database application

Users' Lab.Users' Lab.

Evaluate measurement results
Decide data collection strategy

Conduct experiments 
which users required

Beamline operators, BSS and SPACE

Our Concept:Our Concept: Remote operation with beamline operatorRemote operation with beamline operator's assist.'s assist.

Users

DatabaseDatabase
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Development of Web DatabaseDevelopment of Web Database

DDatabase for atabase for CCrystallography with rystallography with HHomeome--lab lab AArrangementsrrangements
written in Perl on Linux and using some open source software

UsersUsers
(with web browser)

Users' Lab.

Web ServerWeb Server
(Apache)(Apache)

DatabaseDatabase
(PostgreSQL)(PostgreSQL)

Fetching conditions
Uploading results

Modifying
Checking

Beamline

SPACESPACE

BSSBSS

MounterMounter
(SPACE for mounting crystals)(SPACE for mounting crystals)

Uploading information

TwoTwo--way communicationway communication
mediated by Dmediated by D--ChaCha

BSS and Mounter communicate with D-Cha in XML (like XML-RPC architecture).

Control



3WM 20083WM 2008

What DWhat D--Cha ManagesCha Manages as a BL LIMSas a BL LIMS
D-Cha have to manage many sample information, measurement conditions
as a BL LIMS (Laboratory Information Management System).
It manages information in following structure.

Sample traySample trayUserUser CrystalCrystal ConditionCondition ResultResult

A sample tray can store up to 51 crystals.
A crystal has some conditions.
A conditions has the result.
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DD--Cha Screenshots (1)Cha Screenshots (1)

D-Cha needs authentication

User Home

Login

DD--Cha web interfacesCha web interfaces
User Menu (Modify Trays, Crystals and Conditions)

Open tray manager
Users can browse and modify 
information for trays and crystals 
through D-Cha interface.

Registered tray list

Open crystal manager
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DD--Cha Screenshots (2)Cha Screenshots (2)
Managing information and Setting conditionManaging information and Setting condition

Modifying Crystal Information

Modifying Measurement Conditions

Users can modify 
measurement conditions 
through these web pages.
These pages are toggled by 
tab above the list. These 
pages summarize crystal 
information and conditions.
After measurement starting, 
users can browse the 
progress and status.

Users can append/modify conditions.

SPring-8 Status

Browsing results

Operator conducts measurements at SPringOperator conducts measurements at SPring--8...8...

Tabbed index

Progress and status



3WM 20083WM 2008

DD--Cha Screenshots (3)Cha Screenshots (3)
Users can browse results on these windows.Users can browse results on these windows.

Simple File Manager

Diffraction Viewer
Can change contrast, magnify, draw resolution circle

Scrolling with dragging mouse

XAFS Browser
Can show wavelength with click

Crystal Snapshot

Overview Image

Contrast, Scale, Resolution Circle Parameters

Browse

Users can download raw data through these pages.
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A performance of MailA performance of Mail--in systemin system

A structural biology group performs 
MX data collection in a week:

No. of checked samples/types 205/13
No. of data sets collected at BL 22

Ratio of No. data/samples 11%

A effective crystal selection scheme should be required.
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A preliminary result of data miningA preliminary result of data mining

ビームラインとラボ装置の分解能比較
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Relationship of crystal resolution using a beamline and lab X-ray. 
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Summary and Future PlanSummary and Future Plan

D-Cha is a web database to connect distant users to beamline.

BSS, SPACE and D-Cha made it possible to collect data without visiting 
SPring-8.

D-Cha works as BL LIMS also.

Future PlanFuture Plan

Integration with a diffraction image analysis software. 

Development of expert system integrated with BL LIMS.

Development of a complete remote access system based on D-Cha.

SummarySummary
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