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< Beamlines at SPring-8
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8 of 49 beamlines are fully dedicated to protein crystallography (as of March 2008)
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> Objectives of PX Beamlines at SPring-8

Undulator Beamlines

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

B Large unit cell crystals
B Micro crystals

B Ultra-high resolution structure analysis

Bending Magnet Beamlines

Objective: High-throughput & routine data collection

B Automated data collection & handling

B Remote BL operation




Automated sample changer robot

Sample changer "SPACE"

(SPring-8 Precise Automatic Cryo-sample Exchanger )

‘SPACE mounts, unmounts, and changes samples automatically

P Semg Tme D Sew

Integrated beamline control software

Beamline control software "BSS"
(Beamline Scheduling Software)

&Beamline components are controlled by BSS
3WM 2008
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Experimental Hutch (BL26B2)

This beamline is suitable for rapid measurement

Bk K—gonio _

e N
Can] CCD detector

Y

Overview of experimental stage equipped with SPACE

3WM 2008



SPrings. g

<= Automatic Sample Changer SPACE

SPACE = SPring-8 Precise Automatic Cryo-sample Exchanger
Automatic sample change with using high reproducibility of mounted crystal position (error: ~10um)

Sample Pin Sample Tray

Sample pin
o m _Iength 25mm SPACE

E diameter 7mm

E material polyoxymethylene (polyacetal)
Sample tray

B size 75 x 75 x 50 mm3

E weight 500g

B material aluminum

E 51 samples can be mounted + one for position adjustment
SPACE

E Three axis robot and XY stage for sample storage.

E Up to two trays (102 samples) can be stored.

B Automatic liquid N, supply
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< Integrated Beamline Control Software BSS

BSS = Beamline Scheduling Software

/- Client application with GUI

 User friendly interface

* BSS can control all components of beamline
over TCP/IP.

v BSS conducts measurements on schedule.

~

J

P BL User LAN

$

<

i “<
Firewall
BL Local LAN

<7 _BL Machine LAN
2

“ROBOT Server | €D scwcr{ (TP Server| .|Disk Server

l TC-VME ST-VME |
| |
L PLCNetwork | | ___
£ i e W \

1
1 1
v | ! ! N N
Slits  Absorber Gonio- Sample CCD  IP Detector
meter  Changer Detector
h-_"'-
Beam Skt Mono- Down  Slit  Focusing
Shutter chromator ~ Stream Mirror Shutter
Shutter
Equipment Stage
\Oplics Huteh J \ Experimental Hutch /
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Measurement Scheduling & Logging by BSS

User plans the order of measurements on these windows.

File Seffings Tools Datahase Help

Schedule I Maount

Current measurement ;

Measu

nnnm

Conducting in descending order

10

Edit Menu— Ti Wavelength
5 1 Success Crystal Check 1 0.00 30.00 1.00 4.00 1.00000
Edit / Wiew
2 Success HAFS 1 o sk 0.0001 10 097474 —> 095474
5 5 3 Success Crystal Check 2 0.00 30.00 1.00 4.00 1.00000
en
= 4 Success HAFS 2 Lo o 0.0001 10 1.27840 --->1.26840
Delete 5 Success Crystal Check 3 0.00 30.00 1.00 4.00 1.00000
B Success Crystal Check 4 0.00 30.00 1.00 4.00 1.00000
m 7 Success Crystal Check 5 0.00 30.00 1.00 4.00 1.00000
i 8 Success Crystal Check [ 0.00 90.00 1.00 4.00 1.00000
9 Success Crystal Check 7 0.00 90.00 1.00 4.00 1.00000
Down — -~ —
7 - 00001 0 9647
= [ R [ 000 9000 100

0157474 —= 1 35474

Modify
il

rement schéedule

H] Waiting Chysial Check cip_|
All Clear
18 Waiing HAFS 10 0.000 10 0.97474 —> 0.98474
12 aitings Crustal Chark ~in ants 11 nnnannn tn A0 + nnann -
Start J Kill I Stap ‘ Emergency‘ Exit I
Message Console
System Message | Job Message | Ermor Message
a
Set wavelength to 0.962041 [Ang]. 2004/08/10 [Fr] 18:21:33
warning: Light] 15 on. Forced to remove. 2004/09/10 [Fri) 18:21:33
Set wavelength to 0.982141 [Ang]. 2004/09/10 [Fr] 18:21:33 <
=
MODE : Manual, OPTIOM : Simulation, STATUS : Crystal Evaluation

Main window of BSS

1. BSS conducts measurements on schedule.

(=B

JobDx  [4

Tray Position ]Nnt Used Select Position ] Mot Used ]

Crystal ID#  [1001001

Sample Mate ]lp_smgle

:J Erowse.

Data Directory ]fimagef

Mode | Callection | Dretector | Gonio | HAFS | HTPF |

o [0 13

Scan  from |U-U B step |1.U [ECED

Camera distance Sampling interval

1 :] [points]

1500 3| [rr]

‘Wavelength [A]
#1:[1.00000 [3]

#2: [102000 [3]  #3:[104000 [3] w4 [10s000 5]
Exposure time [sec]

#1: a0 5]

v [10 3] ea o [§ w40 2]

Mumhber of Wavelength rAD interval

1 = 10 +| [naints]

CCD 2 theta

0.0 [: [deg]

X Close ‘ Show List ‘

o Apply ‘

Schedule edit window

2. Crystals are automatically changed by SPACE on BSS control.
3. Each measurement condition/result is output as a text file.
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Screenshots of BSS

Low magnification microscope (Field of view 5 x 4 mm?)
Automatic loop centering

Video monitoring and crys

Measurement of XAFS spectrum

Fie Semngs Acton Help

= -
-

'F

Wises Charal

High magnification microscope (Field of view 0.6 x 0.5 mm?)
Click-on centering

tal-centering software

Diffraction image viewer + analysis
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Mail-in Data Collection
as a first step to remote bl operation

Presdpéfsitaation

Users’ Lab. SF’ Beamline :

ST r‘msloi
’Registering : ’
K Automatic data collection system
I and cN@cnae:edleb@ l:gﬁ)’-mselves has been available

manually
Mounting { BSS & SPACE ]
by hand or robot g
Newly developed system\ :

* |Internal access

FSa@Ie% Access-by HT 9 gh@ﬁ riv ental
n

Informatlo — ]
/I Sharintritffermation : L

No syrichronizing data

Users can obtain the collected data with media or via the Internet.
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O Development of Interface &
Concept of Mail-in Data Collection

The interface should be ...

B Can access sample information » Has relational database
E Can be used at home lab Works on the Internet

v

Web database application

SPring-8 mail-in overview with the web database application

A I I EEEEEEEEEEEEENEEEENEENEEEERNER),

Beamline operators, BSS and SPACE

Users' Lab. onnected by the web database application SPrins.: 8
Users J

Database
B Evaluate measurement results

B Decide data collection strategy

B Conduct experiments
which users required

4 EEEEEEEEEEEEEEEEEEEEEEEEEEESR

¢ EEEEEEEEEERN

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

‘Illlllllllllll‘



< D‘C NJ pevelopment of Web Database

Database for Crystallography with Home-lab Arrangements

written in Perl on Linux and using some open source software

' E B B EEEEEEEEEEEEEEEEEEETDN ‘ o000 0000000000000 0000000000, .
Users' Lab. . C h s Beamline SPring.g :
: D-Cha : <)
® SPring-8 ~ " . .
. u i : Database = e .
Modifying 3 (PostgreSQL) | m - = 3 =
Checking . n .
u u :
Users : sassnnmnmnnnnd ° ——— =
(with web browser) n g , B
3 = Fetching conditions  * BSS
Uploading information . = Uploading results .
: Web Server " - Control
I (Apache) E
: _ -
| |

-.~-.__ l(f /mllllllll' \é
E Two-way communication :
mediated by D-Cha

Mounter
(SPACE for mounting crystals)

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



SPrings.g

&)

What D-Cha Manages as 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.

User Sample tray Crystal Condition

@ S
—— e d
— T3
— =
Lt Dl Parasme e i frimt o o B
E__2k_ILi]
w
DO oo atan
| Sromtc om0 wee:1 N Geessition
e
SR (et (RS fRas].
—— e d
— T3
— =

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

D-Cha web interfaces

User Menu (Modify Trays, Crystals and Conditions)

UEha welcome to D-Cha It

SPring-§ Status Ring Current; 38 36ma

MBS Status (Red:0pen) [eLzoB 1]BL26B2]BL3 8B 1]BLA1X ]

©-Cha

SPRING-BOHOME| «
Dai o 3

USEFUL LINKS I SPring - SwHome
HELZ000 hikiint

User : okazaki (DCha Developers)

Now, D-Cha version is 2.97.1

| i

D-Cha Users Wik
UsER

o P-Cha
c-8 ! SR lna=B 0o
1E0T04 21 E8IC)

welcome to Database for Crystallegraphy with Home-lab Arrangement (D Cllaj " [Logout] [Change Password]

i dirvelopping for checking/ealivcting IR/CCT mage: hy renate: st For develipg
blie. f you findd ot any prok
Anx™ is strictry recommin

D=Ch

Tray Manager Welcome to Database for Crystallography with Home-lab Arrangement (D-Cha} !
D-Cha i= under developping for checking/collecting IP/CCD images by remate site, For
developping, this site is sometimes unstable. If you find out any probrems, tell me, please.

"Mozilla or Firefox" is strictry recommended to use D-Cha.

Crystal Manager

You need logging in D-Cha with your username and proper password,
Login Nnmal
Password |

Default Manager

How to download
D-Cha 2.97Ak3C%.

USEFUL LINKS

LOGH
HKL2000 hklint $IRFEHC2006/05/02)
Chedk useful information for D-Cha. D-Cha User's Wiki (13- & [

SERING

D-Cha Users Wiki o @HAA-TFTIOFICDNT
R o BREADDLL BRO T LT, B A O EEITIIBh Y TE B A
o HREMERTLL £ IPECHEERLTL L)E I 5L HREFLID RFENEE Ao SREFATRTORETE
FLTERIEDownload Imageld EEEEHEBA) .
200607720 1611209 21 73(C) o HREMIAETS, FRE BILE 8 TRSMAE T, AR ThTEXas BEEALLE T,
o ﬁﬂﬁgl;]upit&l‘fﬁ.ﬁ,ﬂﬂﬂ]ﬂl\ R-AXIST llﬂﬂﬂ,ﬂﬂﬂljltﬁjtl\i_j',

Tf you want to create your account, check "[-Cha Get Stal

D-Cha needs authentication

* SPring-8 Statuslc2>LT
° BEEFHIdSNE R L. BHEA—TVHFIO-FLTIS.

ETOB. SRATO SEBhITE&SELLE Y.

LO in SPRING-8@HOME PROJECT
g 1-1-1 KOUTS, SAYO,

WEST-HARIMA, JAPAN

0000000000000 0000000000000000000,
g °
. Users can browse and modify ¢ User Home
.. . . Open tray manager
. information for trays and crystals
° R °
. through D-Cha interface. -
9000000000000 000000000000000000Q o-cha TOR TRAY CRYSTAL
SPRING-BOHOMEY « 1 =, D-Cha Tray Manager
SFN—B@D mz . I Registered Trays
1-1-1 KOUTE, SAYO,
LSRG ACLIEL ] e add 3 new tray (for manual registration)
® Upload D-Cha XML tray info. {from Mounter)
RegIStered tray IISt * Remove selected trays (Crystals are not rermoved)
TrayID Comment BL GroupID theck-in Deadline(Check) | Deadline(Dataset) theck-out
29339000020 | TEST BLZGB2 »| 29999
29333000021 BLIBET »| 99999
99999500002 [ Test Tray Detault w| 99999
29939600002 | BL26Test BL2GEZ »| 99993

Open Crystal manager 59929500003 BL26BZ # 99999

3WM 2008
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AL

ISPR\N(.-H@HQMF\
stab ¥ stall g

Tray Manager

-t
-

@ D-Cha

D-Cha Screenshots (2)

Managding information and Setting condition

Crystal Manager

Ring Current: 38, 96mdh

SPring-8 Status
MBS Status (Red:Open)[BL26B1]eL26B2]EL33B 1B LA1XU]

| Select Tray | Search 1 Operate | Using default type: ‘ User ;I | About
I Tray 1D:99999600002 .
L [ Crystal Check] [Dataset Collection | [All Conditions | [ XAFS | , Tab bed Ind ex
? Well Crystal 1D CrystalShape Protein Resnluﬁn‘n Heavy Atom Date GroupID | UserID Plan Add Condition
99999600002 | 1 | MovingTest #| 2006-02-22 33993 bluser @I]Ihiﬂ |-- Type -- j
99999600002 | 2 | Test2 »| 2006-02-22 99999 nobrin | DGV I“ Type -- ﬂ

Modifying Crystal Information ﬁ

@ D-Cha

.........

Tray Manager

Crystal Manager

SPring-8 Status

d

SPring-8 Status
MES Status (Red:Open)

Ring Current: 98, 95ma

| Select Tray |

Search

1 Operate | About

I Tray I1D:99999600002

[AUEC LS [ Dataset Collection | [ all Conditions | [ XAFS |

No | CrystallD | Protein Heavy Atom | Well | ExNo Status Start Finish

1 | MovingTest 1 1 @S_E wavelength:0.974740 to 0.984740 step 0.000100 Success| 06-02-22 11:11| 06-02-22 11:17
2 | MovingTest 1 2 | O Jupiter21® Scan:0.00 to 90,00 w/l,00 =90, 200,00mmm, 1.0000004, 4.05] | Success| 06-02-22 11118 | 06-02-22 11:20
3 Testz 2 1 | O Jupiter210 Scan:0.00 to 90,00 w/1,00 =/30, 200,00mm, 1.0000004, 4.0s| | Success| 06-02-22 11120 | 06-02-22 11125

[Ur] [DOWN] [Save Order]

Progress and status

Modifying Measurement Conditions

Users can append/modify conditions.

Browsing results

3WM 2008

L Operator conducts measurements at SPring-8...

00 00 0000000000000 0000000000000C0OCO

00 0 0000000000000 0000000OCGCOCOGNOSININIS

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.

00 0000000000000 0000000000000000

) http://doha spring8.or.jp ~ D-Cha Measurement Conditio -

b-Che  condition

ITrayID:99999600002 WellNo:1 New Condition

CrystallD: TS20060222 1043550000
Parameter Reference Beamline is BL26B2

Results | | Note

[Collection ][ Gonio | [ XAFS ] [ Maniac |

sample Name | [dcha
Job mode Grystal Check =
Detector 560 =
Centering Database j
Atenuator  [rone +]
Start Serial 1
Load Default Parameters: | Select Default Mode for BL26B2 v

Register Show List

» Close this window

000000000000 O0COCOCOCROIOONOEOONOINONONONONOINOIEOITDO
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D-Cha Screenshots (3)

Users can browse results on these windows.

Yhttp://dchaspring8.or_jp — D-Cha Diffraction Check = Mozill =101 =]

Contrast, Scale, Resolution Circle Parameters

D-Ch spring.or.ip - D-Cha Result - Mozilla Firefox
9" Condition
Diffraction Viewer OVerVieW |mage
I TrayID:90002000001 WellNo:14 ExNo:1 |TrayID:99909600001 WellNo: 1 ExNot?
CrystallD: TS200511221142440000 CrystallD: TS20060201 1720570000
Parameter Reference Beamline is BL26B2
Condition w ,m
Set  No Wave ExTime Start Osc. Time Stamp File =1 Mozille Frste
1 1 1.00000 4.0 -30.0 1.0 2005/11/24 14:22:48 a O-Cha
1 | 2 100000 4.0 0.0 | 10 | 2005/11/24 14:23:14 | [ XAFS Browser
I TrayID: 9999900002 1 WellMo:4 ExMNo:2
i::;::z::;::‘l:]rﬂ!;:l:!h?!4'/‘|1|1|1|]
- L B,
File | size | Time Stamp | Type | = a6
| sample_image_000.pprm | 864121 | 2005-11-24 14:16:31 | Snapshot | ﬁ—l‘-inl J
| sarmple_image_000_back.pprn | 864015 | 2005-11-24 14:16:33 | Snapshot | e "
_/.// ‘,“ Browaer - Mozilla Firefox
(K] ,-//
e ™™ ll\l DEM  pile Browser
| ll‘ ITrayID:99991000001 WellNo:2 ExNo: 1
i [ £ 12 \ CrystallD: DEMOCCDIMAGENNN0000002
» Close this window § 8.1 "\ e
2 Close this window . g =
| FET 8.1
Simple File Manager ™
Diffraction Viewer
Download This File ._D.‘.
Can change contrast, magnify, draw resolution circle
Browse Scrolling with dragging mouse
[T
XAFES Browser
Can show wavelength with click
T o
Download This File { W)
00000000000000000000000000000000000000000000000000000000, close this window
© .
. Users can download raw data through these pages. : Crystal Snapshot . EEIES
°
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A performance of Mail-in 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 mining

Relationship of crystal resolution using a beamline and lab X-ray.

3.5
Improvementofresoll% .
L 2
3.0
—~ |
AN 4 4
m .
(o}
(QV
-
Q
@ 2.5 SN
IS
o o
m .
2.0 ¢ ¢
. .0 L 4
*n
1.5
15 2.0 2.5 3.0 3.5 4.0 4.5
Lab Source (MicroMax)
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Summary and Future Plan

Summary

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

B BSS, SPACE and D-Cha made it possible to collect data without visiting
SPring-8.
B D-Cha works as BL LIMS also.

Future Plan

E Integration with a diffraction image analysis software.
E Development of expert system integrated with BL LIMS.

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