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A

a()=(f?+f") /13
b)) =2(f"/f)
c()=2(f"/f0)
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THHATE WS Z kel 5, £2T, X/ E
RS LT I B THEAF AV EVATA VPG T
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Fig. 1 Energy dependences of f” values of several atoms.
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Fig. 2 Photographs of diffractometer for protein crystallography
on SAGA-LS/BL1S5, (i): whole view, (ii) and (iii): close-up
view of goniometer and detector. (a): slit and ion chamber,
(b): He path, (c): shutter box, (d): cryo-stream cooler, (e):
X-ray CCD detector, (f): quadrant slit, (g): goniometer,
(h): collimator, (i) video camera for sample, (j): direct
beam stopper, and (k): He chamber.
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BB,
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2.3 HEAMIETOE—AMEE
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R EL, REHIE TOY =AY A R BE L1z, LIFEO
T B TR & 5 3 REP (1.5~294) 12T, %
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BE um BEL 227\ 72, X FREITEREHC I EA T
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Fig. 3 Photon flux at the sample position of goniometer for protein
crystal. All slits in front of sample position are fully opened.
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FANETH - 7,

REMIEIC, 1REORKREFAEL 7233 mm B O A F
VF L VUNEREL, HIINEEINOV T VT Ty
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3.1 EREROER
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7o A VAV VESUEOT I JBRERIETHER SN, 1ED
AT IRFERHEOVATA VEEZ6EEAL TS, &
72, Fig. 41T kDI1C, ThH 6Oy AT/ A /K
B2MFOTIMOY AT 4 FiEEETTHTERL
TWh, BTFENMNEL, VAT 4 FEEICHERL T
FU ORIV AR BRITES L
B, AV AY VL S-SAD HEFHli KR OEHERE & L TR
CHWHBRTWA,

Wifbici3 v rey RSN AV,
20mg/mL DA /AU VEEL 2 VN7 EEK (20 mM
UV B DY AREEKR pH 12.0) &, VY —N—EK
(04M UV U U AfEflTHE pH 10.4, 1 mM EDTA)
L 2uL FO%REREL, 200Ul O Y —N—KRE &
AV T BRERIEA TV — FICE AR, 293K THEL
72o #9400 um FAICHR L b dh e, X V787 B s
<V EFHFA BV IV—T 2T, REOREATE 5
PRI b X ON—=RAF Lz, N—NA FRICTRIE
EXZTLEBFEKEL, FF4Y v /38— (Taylor-Wharton,
CX-100) THEAFE L SAGA-LS ~DEAEIT - 720
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3.2 XREIARBREER

X MREHTERT, 1.5,2.3,2.6, 2.9A OWEE T - 72
BWRICHOWT, REHEE100K, REIfH 1, e
60F) D 4METIEES (1.5 A DA84ARES) Ol G E 4 L
%72, MOSFLMW % i\ CEIT EE ORI & K%
MREEEE A 4T\, SCALAIC LV EHFGREED A —Y v/
T e =V E Tolce HBWRTOWELEME LEHTT— 2D
MEHE % Table 1127”4, B % 1T - 7ok o AR, o
Elsh/opRefiBEIc s\ T J/a(D)) B2 EMD
Roerge 7M0% %8 2. 70 WEIPH TEA 72, WE23A 226A
DOEFTT— 2 TlE, TXARFEWSREAZELI2D, &
HIT U7 OMBICEE S I NPT &S E TABICED, &
DIz, Sy IFEERIPH O R b s COBE S HFEE (Com-
pleteness) BBOWRICHNTEL 7> TLE - TW5,
KR H AT - 1o & TOWRT, RO BEEDOEYTF— 2 %

Fig. 4 Ribbon model of the bovine insulin. The ribbon colored light
blue and green indicates A and B chain, respectively. Yellow
balls-and-sticks indicate cysteine residues, and red lines are
positions of disulfide bond.

BAHTENTEI, BIEREDIFETH 5 Ruerge 0 21
TE 4 FRRERIFH C 4~7% &\ D FTHE, L BEAHE R
DRI BAEREETAC — A5 4 v &R T h R
DITVETH S, COZ i, BHELFDT, T4
A=A XY v v X —FOWERDPIE S 7k E & £
T ERF TS, WERENTO XY — L0EE - HE
(LEDOEE A, 2/ 7 BiEEEO X KR E I8 7 55 it
ZDHBUNNVET/HINWT EERL TV,

SHE S REREICK VT, HMERENARELS LbITL

Rierge PR E B EANRONIZ, THid, FRELD

2K OK), BRURBBMKIC X5 X HORELAE 2
BN 77570 R A X2 5 &R0, BB
D X BB ILER B 2 B 720, EHRBE IS RS
BB Bl ENREREEZEZ NS, E/cF Lo HEE
FURTHEE L 728G, WEBREPKREL RDLHEAZ, &
EEFRIRIE Y RoNn A Eaba- 7 (Fig.5(a)), F
PR 2 ket ez AW T Wbz, KAXVEAD
EIHT O D R IR HEREA R < 2D, ZD/H%E
SIS L BWHROHE LML T L7200 TH5H EEZLN
5o WFE23A L2.6 A ToOMETIE, FB-HHERE (85
mm) I He /XAZFFEAL TWAD, ZO/NAF30 mm O
JEX LB OM2/313 5> Tw5b, 23A %
B2 5 LD RERTO XHEEPFFERTIE, 0BRSS
% TRE 7R D He BT 5 L5/ S A% #&it+ 5
B, F—RREEON LICKWATHH EEZ BN,
Fig. 5(b) I, RESHIHIROEE N EZERT Rapom (NA
RO Rierge) ZMIEHR S LICHEE L /27 57 %
R, EONMREEHEBICK W TLEEREDIT D 2 Ruen 1Z
KEL, A FTUDLORFESEHENEEY KB /o7 — 2 D15
ENTWAESICEDN S, 72720, COMICI3RIER:
OFELEENL720, BIIS N/ RESBEIC X 50
PromEE L EBZEDLTH S Rupom/Rpim LREZEE

Table 1

Wavelength 1.5A 23A 2.6A 29A
Distance (Path type) 100 mm (Air) 85 mm (He) 85 mm (He) 50 mm (Air)
Oscillation range/frames 84° /84 90°/90 90°/90 90°/90
Exposure time 60 sec. 60 sec. 60 sec. 60 sec.
Space group & cell lengths 12,3, a=b=c=77.87A 123, a=b=c=78.06A 12,3, a=b=c=78.50A 12,3, a=b=c=78.53A
Resolution: overall 30.00-1.80 A 40.00-2.40 A 55.50-2.70 A 20.00-2.90 A
(outer shell) (1.90-1.80 A) (2.52-2.40 A) (2.84-2.70 A) (3.06-2.90 A)
Rinerge? 0.057 (0.315) 0.066 (0.244) 0.048 (0.376) 0.073 (0.378)
Ryim® 0.029 (0.271) 0.032 (0.236) 0.023 (0.366) 0.034 (0.174)
Rnom® 0.030 (0.262) 0.036 (0.197) 0.038 (0.112) 0.044 (0.073)
{d/a (1)) 24.3 (2.1) 25.7 (2.8) 31.2 (2.4) 25.8 (7.1)
Number of diffraction 60037/7351 23561/2938 16763/2106 18066/1867
measured/unique?® (3036/984) (311/205) (219/139) (2472/258)
Completeness? 0.990 (0.931) 0.909 (0.460) 0.912 (0.443) 0.998 (1.000)
Multiplicity? 8.2 (3.1 8.0 (1.5) 8.0 (1.6) 9.7 (9.6)

Statistics of collected data in each wavelength. @ Values in the parentheses are for the highest resolution shell in each wavelength.
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& REFMACYIZ L %4 FiE#e « S Ls a5 A v

0.20

015

0.10

0.05

0.00 [H———t
0.08 - (b) Ranom i

e 4 e

(©) Ranom/ 'Rpim

-v 29A
-0 2.6A
&~ 23A
—— 15A

0.00

Lyl |
98 7 6

5 4
Resolution [A]

Fig. 5 Resolution range dependences of statistics of collected data
in each wavelength. (a): Ruerges () Ranom, and (¢): Ranom/

o F—R e NUTIBHIN TSI VHFEA VAT VD
5 FE5)L (PDBID: 2BN3) (2% L Tf7 - 7= €T VAL
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WARPIZ X 550 FETFIVO HEIEE AR AT, TR HD
#5R 4 Table 2 ([C7~ 9,

A FIRFOMBIREBICE T, EELSA 0BT —
2T 4B (OB 2M\FATEY 207 1 FEEE O FRIGE
B) LARETESRh-0ICx L, HKE23A, 264,
29A Tid, SOV AT ¢+ FfEERRERL TV 5 6 f@
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Results of S-SAD analysis and automatic model building.
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Fig. 6 The SAD-phased maps (green, o> 1) around specific residues, (a) tyrosine 16, and (b) glutamate 21 on B chain.
Superposed models were obtained by molecular replacement method using model structure.
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Preliminary studies of long wavelength X-ray
diffraction experiment for protein crystallography in
SAGA-LS

Masahide KAWAMOTO?', Nobutaka SHIMIZUZ23, Seiki BABAZ,

Kunio HIRATAS, Kotaro ISHIJIT, Kazushi SUMITANI?,
Hiroyuki MOTOSHIMA#%, Toshihiro OKAJIMA1, Takashi KUMASAKAZ23,
Keiichi WATANABE?, Masaki YAMAMOTO?3

1Saga Prefectural Regional Industry Support Center Kyushu Synchrotron Light Research Center,
8-7 Yayoigaoka, Tosu, Saga 841-0005, Japan
2Japan Synchrotron Radiation Research Institute,
1-1-1 Kouto, Sayo-cho, Sayo-gun, Hyogo 679-5198, Japan
3RIKEN Harima Institute, 1-1-1 Kouto, Sayo-cho, Sayo-gun, Hyogo 679-5148, Japan
4Department of Applied Biochemistry and Food Science, Faculty of Agriculture, Saga University,
1 Honjo-machi, Saga-city, Saga 840-8502, Japan

Abstract Recently, ““S—-SAD’’ phasing in protein crystallography that uses anomalous signal from sulfur a-
toms included in cysteine and methionine residues in native proteins has been widely noticed. It is effective in
phasing to collect diffraction data in a long wavelength near the X-ray absorption edge of sulfur. We did a preli-
minary X-ray diffraction experiment with protein crystals in several wavelength conditions (>2.3 A) at the
BL15 in the SAGA Light Source, and analyzed the data using S-SAD method. The increase of the anomalous
dispersion effect in a longer wavelength was superior to the rise of the measurement errors originating from
augmentation of the scatter and attenuation of the diffraction by air and water. The advantage for S—-SAD
phasing in a longer wavelength was ascertained.
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