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DILAFESE DGR A KE» ORHEITH /v & D BEERIE
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Table 1. Beam lines for protein crystallography at the Photon Factory
Beam line BL-6A BL-18B NW12 BL-5 BL-6B BL-6C
Ring PF PF PF-AR PF PF PF
Source BM BM undulator MPW BM BM
X-ray detector ADSC Q4R ADSC Q4R ADSC Q210 ADSC Q315 RIGAKU RAXIS GALAXY
(TYPE) (CCD) (CCD) (CCD) (CCD) v+ (IP) (Ip)

BM: bending magnet, MPW: multipole wiggler
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Figure 1.
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Plan view of the beam line PFFAR NW12.
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Figure 2. Adjustment of the bend of the collimation mirror with
the analyzer crystal.
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Figure 3. Rocking curve of Si(111) and Si(333) at the Bragg angle

of 17.68 degree and the undulator gap of 11.57 mm. A48 step is 0.2
arcsec.
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Figure 4. Number of photons at the sample position.
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d) Data collection mode

Four ‘experimental modes’ at the beam line.



EHPFER

PF-AR NWI12E— AT [ L (CK(T 2EEEMF~DEY

«<v»|

Targat 1 Huh .
an=¢ 0. omy| M | El

Figure 6. GUI for crystal centering.

b), MAD #RIZ X 5 FEBROBE, XAFS E—F L #IRN+ 5
RO A REMBICBE) T 5 (Fig. 5-¢), XAFS
ANRZ FIVIZ LD MAD B ICH WA EREREL, [0
Wy — 2 WNEZBD 5 (Fig. 5-d : data collection & —
o

RS ASH LA T, o v o — X e BERRERIE S 5720
OGUIAHEIN TS, flEL T, fmotyxy v
T Hh41T 27280 GUL % Fig. 6 IC="d, v Z VU VI
PEE®) | (REROREIIAEZTY) BT, <7 A0y
Vo ZEIEOZRTE Y XU VT RAREIC L > T\ 5, fEih
OFLERTIVIY w75 8T, ZOMEDHRED Y
O (E—A00E) [CBEd 5, Joffl, XAFS #lEH,
BLUOEFrT—2PERHICLZNENGUL BB D, HIE
e TERTETTE %, MidDOt V2 YV IFEEOLH
B L BHFEF T, 2004 FEEHICEM I NS TETH b,
2.6 ZOMIATTREREE

E— AT AV TREFER E (0 BSESE DFEIRRE) L
Twb, I—F—2FELATKHO—RRAICE, U—A
FGAVICHEBE SN/ A VF 2= (REFRETI—
P—IZ ko TEEAMEE), MEOKRI A VF 2 N—x (G%
EREZ20ECTHEE) BLOKRE GEERE4LE) »
FIHCTE %, BRFRABEBERMAO -2 L TH BN F
Y VA ADEAEE L FIARRETH %,

3. SHBOFE

3.1 #HRAFHT®ORY P RTLDEA

20045 FEIC NW12 K U BL-5 1 R v F % JH > 7o f5 §h
OHBTHY AT N BATETFETH Do AXVT +—
FRETEAMEINTOLEYRATFLAVZHRB LTSV
T, KELBESHIR Y b, 96KRD T 5 A F)—F il
TEAhHEy M, Wy F3KREIFRTEAREELET
2U—, BXU, BAEFEHGEED? OS5,
VAT AOBMEE Fig. TICRd, BRy FOMICESEL
7oV 54 tong BT 2 T —HD Ay MICEEHINA Y

SCARA Robot
(SCARA: Selective Compliance Assembly Robot Arm)

Sample (crystal)

£

Figure 7. Side view of the crystal exchange robot.

FAFN—T &, EFIOEEEICS Y Y Fahizy 54
FAN—=T s %5, a—F—i3dhty re—ELdty
ki, EBN Y FICAD T &7 L 288 D5 I oW
CHBL CEREITOENTEL DI RS, TOVA
FATHE, BEXEHO I Y —2FHL T\ % Ham-
pton Research ¢t D> 7 5 A 4 )V—"T & H#MDOBH % )L —
TEAWTNST8, Y2 T IV BRI E & b R
N 5o
3.2 a7ARZMY—
WEEMFNFEONA 2V —T v MDD, BT
FEDAE AL, T X UIE - e Y, ERICEb 52T
DF = wERRNCEH T 5MAET T — Z N AV AT L
EHRFTHHY, 2 TOHEEME —LF A vV OHIHEIL
—TLHNC T — A RX—2ZEFH N, Arvi—Ibani-2H
BERETI NS, FRICiE, 21— —FoF—4
N—=2% ML T, EFhH»D %y b — 7 EH CHEROBM
BT — PO RPER LIS, YF 2T 7B O
WTHOWEBRX—=ZDA /2 —T £ —AN, ZDIzDICHE
HSNb, TOY AT LADRMEH TR % Fig. 8 1R
T, 2003FEICHEMEME L CHAGER Ry FPT—7 D
FREBILV FINY—R—DEAEIT- T2,

4. BiE

NWI1208#121%, PF < SSRL 280 fs S48 i 2%
L DT ODOITYE &ETH IR, MdAEEIR
I @& A2 1% SSRL @ M. Soltis K, A. Deacon K, M.
Miller [, S. McPhillips K HIZH L THEHW/Z, BE—A
SAVHIEY 7 o7 OBFICHE, Yurii Gaponov X,
BEBAEFROICHIL TWiciini,

May 2004 Vol.17 No.3 @ 149



KEK Fire Wall

Central server

SBG Building

PCCToolg
GuI -l

Motaor
Ciient || oliant

Outside of KEK

PCCT
on Web

PF BL-6A

Figure 8.

PF-AR NW12 Crystallization Robot Room

Schematic drawing of the future network system of the protein crystallography beam lines at the PF-SBRC.

The yellow lines show the high-speed network for data (mainly diffraction images) transfer. The blue (and dotted blue)
lines are the network connections for remote access which allows users to perform experiments from their individual
laboratories. The green lines are the network for beam line control. PCCServer is a server to control experiments at the

beam lines.
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High-throughput Structural Biology at the Beam Line PF-FAR NW12
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Abstract

The beam line PF-AR (Photon Factory Advanced Ring) NW12 is designed for high-throughput diffraction meas-
urement, especially for MAD (Multiple Anomalous Dispersion) experiments for protein crystallography. With the
high-flux beam from the undulator and the high-speed data aquisition system using a CCD detector, rapid data col-
lection is realized. The fixed-exit beam in a wide energy range allows efficient MAD experiments without realign-
ment of the sample stage. Experiments with crystals of micron-size and oscillation measurement with fine phi slic-
ing are possible with the high-precision diffractometer. All the procedures except sample exchange can be con-
trolled using several GUIs remotely, which allows both manual and (future) automatic data collection. The current
status of the beam line and on going R & D projects are described, as well as the future direction of PF protein crys-
tallography beam lines and the SBRC.
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