Light Source

5 AWM onbnyEMRt 52—

FREZ S 0 1305049R BL&E5 : 07

(BERHE 5 &)
EHEOEEA A B EEOHFEE O =D D

X it AT I & D ST
X-ray crystallographic analysis for the control
of the metal ion selectivity of protein

FrHeocdd, 2R, ERARM, BARK FE-HEE R4
Shigeki Arai, Motoyasu Adachi, Taro Tamada, Ryota Kuroki

H AR IO FERRFE Mg « &1 & — LIS RAFSEER M
Quantum Beam Science Directorate, Japan Atomic Energy Agency

1 emAlAERAR (B¥ZA 7. BN A4 7 va—2 BEMEFEE2—X) EIL, EEifEL ORRBICHZ
4 (1), (), (I ZBEFLLTIESW,

¥ 2 FABROTRSLERREIL, ARHBREE & (IBNFIHEER 7% ZEUNICHIERCR AR a3 (R
1) OFFUINE L o 7 — OB DN|MTOR) PDBETT, (FT7ATVa—X, ROEFEEL— X%
<)

1. B=

GPEMEMEECRERE (LT, FREEERE) 13, BT I BEEDE VIR 2R
A A EAHEAERT 2 £ B A b5, IEEERE ST LI Cst& OB - #REZ AT 5 &R/
FUREETA a2 AT Z LA TE R, R AREITERIC L0 BREE ISR U7k Cs « Sr
WEMELE LTEAEZAM T 2R H 5, ABHE TIE, BRa 2RED Cst a2 & Db s LRk
(ZIRIE U 72 P BEAFHE TR Chromohalobacter sp.560 H13K B-lactamase (HaBLA) Dt it A FA VT Xttt i [El
PEZITV. BRESLAEEZRET 2 L L bIZ, Cs DRFEHHMEMMAT 2 2 L TGP O
Cs*D[RIE Z A To, MEEMNT ORGSR, Cs*LBAT D NaMRIE L2 R (25mM Cs* / 75mM Na*)7)»
5 CstaBIRBYITHE G TE DEMLA HaBLA 731 BIZHER LTz,

Halophilic proteins are known to have many acidic residues on their surface that may provide
suitable binding sites for specific metal ions such as Cs* which are released upon accidents of
nuclear plants. To identify the location of Cs*, the tertiary structures of 3-lactamase (HaBLA) from
a moderate halophile Chromohalobacter sp.560 were determined using X-ray crystallography. Based
on the anomalous diffraction, we succeeded in discovering Cs* binding sites which can binds Cs*

selectively from a solution containing 25mM Cs* / 75mM Na*.
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ARz G L7-HaBLAIZ, 0.2 M Fifig 11> ™7 1, 18% PEG 8000 % PRk 5] & L Thb ik S ¥7-
%, Cs*/Na*iie B & 2 ([ U 7o s ISR ISR f 2 1208 L XGRS BT @ 21T o 72 (R1), %
PXAFSHIE ATV, CsD R 4y Bl #1058 L 72 B (A=2.166A) 2 e L7, #V0 T, &fbdh & bR
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#1 HaBLARS &L T D Cs+ /Na+ i B & B ERS R

. 50mM Cs+ 25mM Cs+ 10mM Cs+
Metal ions 0.1M Cs+
50mM Na+ 75mM Na+ 90mM Na-+
Wavelength (A) 2.166 2.166 2.166 1.0 2.166 1.0
Space group P31 P31 P31 P31 P31 P31
a=b=116.4A a=b=115.3A a=b=115.0A a=b=115.1A a=b=115.1A a=b=115.3A
. c=68.6A c=67.4A c=67.2A c=67.3A c=67.4A c=67.5A
Unit cell
a=B=90° a=B=90° a=B=90° a=p=90° a=p=90° a=p=90°
y=120° y=120° y=120° y=120° y=120° y=120°
Resolution (&) 32 29 23 1.8 25 21
Rumerge (%) 9.0 9.8 44 41 8.4 7.9
Completeness (%) 97.8 99.2 96.8 99.2 95.5 93.7
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