06008

SPring-8 HEff 8 &

BT, RN OA,
R R e G e
2T 7R e 7 AA St

L HLAEIR A R

PR A AT

S TR R 5 A AT R

P 2,

wamsEt s —

&7/ LE—LSA DBEENE

PR aEY, RRHC SRLS, IDACHER!

T679-5148 LLdIR e AR FHET GRS 1-1-1
T678-1205 LLHIRRFEAT AT G 3-1-1
T228-8555 iz I AR TTAL B 1-15-1
T196-8666 R ETARHA BT FA ST 3-9-12
T226-8501 iz )1 UL BAE T ek X A FH T 4259

E B
Bz 87 s RR e B AR % 72 I,

Wy 27 AOEICLY, E—ASA VEERBLIUERAT—V 3 VEERO—EERET\,
—HL-ABEREA S L, R0 e o BEaciino 2, RO E BT Z H5Ed 5 E O

T—AWEE T,

TGS ) AV —245 4 1 & I (SPring-8 BL26B1 & BL26B2) <Tit, &Y/ AWHSea x5 & LK
V—AS5AVOHBEEYT> T\ b, 7547V F o« —HOH

XBOWRFENPD

YU TNWTF e vV =%, REAHRE S B BB T — X BEEAEIL L 72, 20034E0 HEREEPB LD ChE T2

RN D 20E L 7R ik L THT - T %o

1. [RU®IC

i%@ﬂ@@ko@koﬁﬁﬁ?%ﬁﬁ%ﬁ(f/A)

AWML T 72D E LB LD LERETE 2
Tw% FKEOEMBUR T HDOBLAEKNTRIAIEIE
TALFRISEOBNFTH D, LR S S FFO

2N BT NSRS S NI RZ TTIC/ED e h
TWw5b, BEHANICHED T Ak / AffsE 7o
Vel M, %L DX VR BIZOW LIRS EROE
ﬁ%ﬁ%%”&ﬂi@ 2N B ORER BRI 5

MR AEME I DEDL AN EL
'Ch‘%l -3,

SPring-8 D BB 7 / LY — A F A VI&II
(BL26B1 & BL26B2) {3kt % /7% 7 BisdiT okt
L, WEREICK DL AR LEREY »EE (MAD,
Multiple-wavelength Anomalous Diffraction) 5 — X IX
£ RHEITAT, WSS/ LAFRAEBT 5 Z & & HIIC
BELICHACY A4V ThbHY, ERAERILDIZD
o, ETRKEOZ VNIRRT BRI 59 )L
Fr V¥ —10Ry I, SPACE (SPring-8 Precise Auto-
matic Cryo-sample Exchanger) % BiZ& L ATFiC L %306
AHERBEL LY, Sbhlilavla—AFxy FI—0%
NLTE=LTA v OeESEeRPERT LY 7D 2T
BSS (Beamline Scheduling Software) Z %45 = &2 &
D, XBOERZEE L LR T — X EICES F T
DIFELREREDPNAT A LI BT TEAREAIED
B8, oy AT LEE B KB OR MR 2 AR

TLLERD L7280, ERECTOR/MEM»OE—LFA
VAORRE, [EHTHRE T — 2 NER LCHERD T — 7 &
FECTEEOIKEYVTIIVERY AT A EREEL 125,

KOV —A5 4 VERZ, 2€— FEE LA T770
HETHETT S, AiFOT— FCldEbiA TN/ ToORR
ICRFTHAT )=V T ERETD, 2RBOFNE,
HERENTA R T — 2 DR T E L RE A EOH L /-
BT, OOV —LT A LORERRYFIA%EEE L CET
F=RAWEDATr D 2 —IVENTHIZDOTH b, BFOD
F=REE—FTlt, LTV TNF vy e —=0Y
VINWVEBY AT AETERTAZEICLD, EREONA
YN LT AT Y 2 — VIR - Tl EBR AT
EINTED, RICETORKE A7) -2 7452 81
k0, DIRBOMEAERL 2T — X PIETE,
F2ZNLA ORI OB T — 2 WEORH % B2+ NE
b7 b, COLDICHWEEY /L —LFAVHE)
{LDOFAMBAFEL, RERAF TIT > TEAFEDOHL 5 HE)
ETIR%L, BNV —AZ A LAxRKBICFHIHTES
AEERFEOERE LA LA-LDTH 5,

ST ) A — A5 A ViR, irb LR e &
T20024EFk . » BL26B1 IC T O 2 — Y EiiE A4 B,
FET20034EFK £ © BL26B2 IC B W TH VvV FILF o VY
=% @A L -HE T — X UEA RS, BlEE TREL
AR L TfT> T b, AMTIRE—LF5 A4 VOHE)
b2 RS 5720 ’ﬁotﬁm%%@ﬁﬂk,ﬁﬁ@ﬁﬁ
PRI DN TS

813 March 2006 Vol.19 No.2 @ 83

(C) 2006 The Japanese Society for Synchrotron Radiation Research



2. E-ASQMV2E—FEBEICEZY N
O EREIRT —9 ORERE L

WHEE—ATA V/IZEBT 52 /7 fEROEPTrERICE
WO LI & FRIO 0 BIEEL, FFbiAA R
DBNEETHD B, X/ KEmARHIBSHRIC L 2185
BT 7210, RS IS\ R CRaRIR I RS
L7CRETE =45 4 VICEbIAA, WAHERZE CTHH
L72RETCEINERA T, BERFEL TELT 2T —0
DML AT A=t~V P ABRIC, R
BIOWRED ER 5 EREREOIK TR D, EIrGIcE
MBNTLH-OMBERIFEPLE L Sb, 287 ki
DG, Tt 2AERETXBRERKELH > TATZ Y —
SV 7% L TCh, ABOERLAHRIFRED I A K« D
JFRIC LD, EBRICE—ATA vV TEITERZEEL TA 5
F TSN AR EE 7R T — 2 BF O N 5 2 95 H 2k
T, BEICE > T T — 2 PUEA IG5 & TRIEE & 30k
TERETV, JORWEREZERL Y TAFERLE L SN
Bo FEBNy FOA v/ 2—1y 7 EBIESCREOMMAE TEHD
BHE, TNOLOEEICH P ARRIOBRITEHR TE 0D
DEirh, I THE (50~100HFEEE) O XV /87
HEELOTHETE, Ny FORAETTAZ LEL FIER
CRBTBACTELY VN TF 2 vV —TRT 5 &
kD, REHEEORE A UEET 5 & & LICERIFHOK
B 7 G FHT 5 2 LR D,

—MEHNCFEH SN TWA TNy FOR T Ry FR—
AWLCEBR ST 5% v 7w (6l 21X HAMPTON
RESEARCH #%! CryoCap Magnetic) #% > ¥ /L5
VY v —Ii%, ALS % SSRL OW %7 )V — 7 % JeBRir &
LTCINETICHESHBINTEL, —~FHE~AIRE
ROT U TINE VRSB ZTHERSES, xVEFIHLCEN
EAOMBEBOY Y IV ET VI F VY e —
SPACE %#B%E L 72 BEHIIC DWW TIE32HT TR 5 23,
COHAROFRKOFERT, <7V FEIFEEVIRLIT- /2
BEICHERBOMENHR TS L VWO ETH b, E—A
T A VBT XAREHT R AT 5 BT ITRS M2 ESE I
AB X FI2 4725 L5101, T4y FOWMERIEIC &
> TARABHZEOMME (Wt 2 vy) HEEICTD
BB D D, —HRICH Bz o CCD BRMMEEE & & HE)
ATF—=VIC &> T, B Y VT HFER Ny FH LD =R
BIECTITO 2 L3 TEDH, B HRERLMEY BENIC
B4 5 ERRETH S0, L2V 7OHE)
IEEMEBED & CAFEREIN TRV, Lichi-> T
YU TIWF 2 v/ Vv —IC ko CREFCIRIEE A BBLd 5
CERTETH, ZTOBRDREML Y 2 ) V73N ER
FZONAPLBETH B0, B A fE S Efm SRR O
EHEbIICNETEIHIN T -7,

ECAMBEVIRL <V M SRR E LM & R
LT 5ROV VIV & SPACE # L 7285,

84 © &Y March 2006 Vol.19 No.2

10:007]

Start —
| Screening of Crystals -

i Screening mode &EQ
L N :

10min/Sample
Scheduling by Scientist m

Data Collection
Full Automatic mode
>16h
1h / Crystal / wavelength
5MAD data/15 h/BL

17:00——
E Max. 10 MAD data/ day

I I |

24:00—

&

|

=1500 MAD data / year

34:00—

Fig. 1 The two-mode operation of RIKEN Structural Genomics
Beamlines.
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Fig. 2 Schematic view of the RIKEN Structural Genomics Beamlines.
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Fig. 4 Experimental hutch of the RIKEN Structural Genomics
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Table 1 Specifications of area detectors installed in the RIKEN
Structural Genomics Beamlines, SPring-8

Detector CCD 1P

Product Jupiter 210 (Rigaku co.) |R-AXIS V (Rigaku co.)
Aperture 210 %210 mm? 400 x 400 mm?

Pixel

dimensions 4096 X 4096 4000 x 4000

Pixel size 51.3 um 100 um

Readout rate |300 images/hour 60 images/hour
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Fig. 8 Schematic diagram of the sample database system.White and
black arrows in the diagram represent upload and download
of the information, respectively.
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Fig. 9 Network and hardware configuration of the RIKEN Struc-
tural Genomics Beamlines.
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Fig. 10 BSS main window. The schedule tab is activated.
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Fig. 11 Mount Sample tab and the capture window of sample crys-
tal. Utilities to support crystal centering are located.
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Fig. 12 XAFS tab. The absorption spectrum of XAFS measurement
is plotted.
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Table 2 Summary of automatic beamline operation at BL26B2,
SPring-8, in 2005

Total operation

period 70 days

1,526 (average: 21.8/daytime, maximum:
51/daytime)

Total samples
screened

6 min/sample (diffraction measurement only)
10 min/sample
(diffraction and XAFS measurement)

Screening rate

Total data sets

collected 486 (average: 6.9/night, maximum: 21/night)
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Fig. 13 Examples of protein structures newly determined based on
the MAD data set collected at BL26B2 automatic operation.
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Automation of the RIKEN structural genomics
beamlines at SPring-8
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Abstract RIKEN Structural Genomics Beamlines (BL26B1 and BL26B2 at SPring-8) have implemented the
automatic operation for rapid data collection of a vast amount of protein crystals to contribute to the structural
genomics research. The automation has been achieved by developing the centralized control software utilizing
the client and server architecture. The nonstop data collections for multiple samples have been achieved by
developing a new-concept sample changer, which assures the reproducibility of the sample position. Present-
ly, the automatic operation has been satisfactorily performed, for more than two years since 2003.
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