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Mt il T Wize L LAEDNDS, HEERICHE D 4°C
BRU 20°C THHIAATZHERE T L— S DEER T T2,
A EeRd 5 T E W HRIE D o Tz, 4°C TIHAATZ RS M
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Figure 1

Crystals of VIP36. (a) The crystals of VIP36 CRD (residues 51-278).
(b) The crystals of Ca*-bound VIP36 CRD with stalk domain (residues
51-301). (c) The crystals of Caz*/Manz—bound VIP36 CRD with stalk
domain (residues 51-301). (d) The crystals of Caz*/Man3GlcNAc—b0und
VIP36 CRD with stalk domain (residues 51-301). A black bar indicates
0.1 mm.

L7 L— 1+ 208, & 1920 S8t 72 E HIICBIZS T 2 DIk
IN—RIEFEBETHHT &L, CRD (51278 ) ik
AL ORFNCE S E BN TV, HAATHS 1
r ABOBIRZ 2> TW\Wic, TD%, EHIT—mIcE
TRV CRD DFEFRICBERIMN E L, 4°C THEIAAZHE S
IETL— %3 7 HRDITEZ Uiz, FORE, 51-301
WHEHOOA VAR 7 FOIMCBNT, DH LWEITHE
b LEMRZRAL, TO%MRIEERIFOREEZTT-
el A, HHTELWHRZEZHN TR (Fig. 1b),
RAA D& R ED B2 T, FEFEANE LT
(22X 527 MEEIZ 720 Tl X L7z DET ],
[4°C TOMEMBLUIR SRV D2 s E HREM S H b iz,
BIRFCBUE, @I - BEEEY 2t v 2 —IcId K
BETOMSEEEIEEENEAINTED, X237
B mOBIEEICHRT > TV 5,

VIP36 D Ca™* 5 G DRE L, PF-AR NWI2A E— L5
AV HWT 1.80 A DFRAETRIT T — 2 ZINEE Uiz,
ERATIE, ERGIC-53 O Ca™ 555D CRD Z Y —F €T
e UTHTEIE T o T, ZERIREE C2 T, JEXFRE
PIHIC 2 73 F O VIP36 BFETEL TW iz, Ca™ JERE AL D
i, ca” EFETF TN BoNEh Tz b
M5, Ca™ #EAM O SIC 10 mM EDTA 7 iEi8E L ¢ FHM
U7zo [HHT T — Z1& PE-AR NWI2A 7 T 2.10 A 75 fi#
AETINEE LTz, T E TIT VIP36 IZELZENERD B N
BRSO G~ >/ — ATURERH, FFIC Man-al,2-Man f&&
ZLFFDO DI 7 —L7ZF#ET 5 EMHEMNCENTN S
[15,16] Z T THALIZ, B~/ —ABEHEO D1 7— L
BRUZFDIHEORE MG — T AL REX LEED
HESE 2 FHDCTHEE RO 72175 720 Ca™/Mannose (Man)
AR Ca™ A O #5 5 1C 50 mM Man 23218 U Cil
#l U 7z, Ca”/Man-al,2-Man (Man,) ¥ KX U Ca’*/Man-a
1,2-Man-a.1,3-Man-B1,4-GleNAc (Man;GlcNAc) #& & 8413,
HiEE e (BVEe1:10) ICXDIEBILT: (Fig. 1e,d)o —
73, Man-01,2-Man-a1,2-Man, Man-o.1,2-Man-a1,3-Man 33
&K U Man-al,3-Man-B1,4-GlcNAc i #5 72 F U T O i &
fbE kB Izh, BT — 2 OINEICHE LTk R rE 55
MK Tz > Tz, Ca™/Man, F&5 58 O 7 H EUE Ca™ B
XU Ca*Man FEEHIDL D EIFIERCTH > Tz —77,
Ca”*/Man,GlcNAc f& AR DO ZE MR X U T FEUE ca™ 8
XU Ca¥*Man,, EEHDOE DR Bix>THD, 27
BEE P2,2,2, TIERMFRENLAIC 5 70 F D VIP36 WM 7E L T

ST WA

7z (Table 1, Appendix ZH), Ca™/ ¥ESHAS & B [El47 7
— 2 DUHEIF LT PF BL-5A TfTo 72, Table 1 ICHEMFHY
T—&, [T — 2B I OREE O HEZ RT

3. PEHESEF X1 (CRD) & stalk KX ALY

VIP36 O CRD D & {AKE & 1, Ltype L 7 F > T &<
RoNZMABXCMAB Y — M5 RZ BT RAy
FHED D E N T Wiz (Fig. 2a), ERGIC-53 B XU
Emp46/47p O CRD & LB L TH B &, 7 X/ BERLYID
Al — 1% 18-34% & X Z E @RV, Z DR AREE X
K LTz (root mean square deviation = 0.8-12 A), —
77 stalk R AA %, KDV —THEN 5720, X

b)

Figure 2

Overall structure of the exoplasmic/luminal domain of VIP36. The
secondary structures are highlighted (B-strands belonging to the
concave B-sheets, red; B-strands belonging to convex f-sheets, blue; B
-strands belonging to B-hairpin, cyan; B-strands belonging to the short
B-sheet formed between the stalk domain and one of the loops of the
CRD, magenta; helices, green), and the loops of the CRD and stalk
domain are colored gray and white, respectively. The bound Ca** is
shown as a pink sphere. The bound oligomannoses are superimposed
from the VIP36 complex structures with Man-a-1,2-Man (Man,)
and Man-a-1,2-Man-a-1,3-Man (Man,) and are shown as a yellow
stick model. The reducing-end mannose residue in the Man,-bound
form is omitted because its position is almost the same as that of the
Man,GlcNAc-bound form. The surface models () are shown in the
same orientations as in (a) and colored according to the electrostatic
surface potential (blue, positive; red, negative; scale from -10 to +10
kTle).
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BiEZaNY Y72 (HA) IHEE, 3, Vv 7R (H),
CRD @D B13b LT B ¥ — 2T BB AT R
16) MMEEL Tz, Fiz Ca™ BX U Ca™'/Man,, 5 H7H
IKBNT, stalk B A A IS EENI TR 1 & KRS
BENUTHAEER L, RIS P72 — b (297-299 585)
FIEM L TV, 5 TDstalk KA A &2 LIzis
HTOMANERDN VIP36 #EmIL I OB TH > 72 & b
N,

ERGIC-53 35 & UF Emp46/47p @ stalk K X 1 > 1 £
140-200 B EE D 5 72 D, coiled-coil 13 7 7D & #E 1 &
N, LEREZIENRT ST ENHLNICE STV [17,18]
— 77, VIP36 @ stalk B X 1 >4 40 5% & T ERGIC-53
*° Emp46/47p D & D & LHELS % LY 100-160 7R E T <,
coiled-coil HHEZRilzm VW& TRHEINTWVWDS, Fiz, B
AT KL EARER 2 -V TR 5, VIP36 1342
ENICBWTHEARTHEET 2 LHMEN TS [19],
B, BAET7INAEIax ~T 5T 40— XD VIP36 P
HEATHEEL, MSMmARERENTIC XD stalk F A1 D
IS H T2 % 279-301 FE I T coiled-coil #5idE % LK L & W0
TERHSHMIC Uiz, UEDIERNS, FEERWNICBNT
VIP36 & ERGIC-53 *® Emp46/47p & &5 7% » BEEA THAE
5 BRI N,

4. ™ kEFEMICHEHEES

VIP36 O Ca™ f5 &A1&, ZF L 7 F > % ERGIC-53
ERUCHICHATE B > — b EOBICHE LR v MC
FIEL Tz (Fig. 2b)e LA LAENDS, BRLIZF 2P
ERGIC-53 &3 572D VIP36 DRJEFEAEAIIE Ca® D 1 f&
FTDHTH>z. TR 7 F 2% ERGIC-53 Tl, VIP36
TRONTZ C SEEMICINA T, 2 DHOE B G
MMFEHET % (Fig. 3)o ERL 7 F 2 Tid Mn™ (SD
ERGIC-53 Tli& Ca™ (MD) NELICHAL, 1 DHD Ca™
FEEEAL (S2 B L<IEM2) OLERICHES L TWVEN,
FNEOEBEATMIZERL 7 F > & ERGIC-53 [ T#
FEINTWAEY, IRV ZF T, 1 DHD Ca™ (S2)
DWESHY /> R EMHEBEERT 27 2/ BRISHZ [EE S8 T
W3B T EMNERAEGEFATIC K DBHEMT TN TV S [20],
VIP36 (& 1 777D Ca™ & LS LEWHTIAT D L-type L
JFUTHBEZFTA %o

CTHNETIKEMZHNERIC XD, ERGIC-53 B X T
VIP36 i& Ca™ {RAFMEDERE L 7 F T B T L HRBE
NTWVBEH[1621], TNOEDFME AN X LIEAS
MCENTWVIRV, T THAE, Ca BRI A T
Ca™ IERE BRI ORBERNT 21T, Ca WS d R kick
D Ca™ & (EEELIIIKSTENLT BEaLT05
Aspl131, Asnl66, His190 DN E) S T & ZBHEMIC L
7z (Fig. 4)o BB THEL KRB N, Ca™/ PEBKE S B DR
ETRERL 7 F U TIRE T NIREEDRRIC, Ca™ HYHEH
UHAY REMEENT 27 2 /EEEE (Aspl31, Asnl6o6,
His190) Z@EEETHTHO (Fig. 5), VIP36 O Ca™ {1k
DONVESERERE A 11 = R LDFEINCIA S S TR o 7z,

FOE DN 5

Asn164

Asn166 Asp165

e Asp167

Asn169
Arg172

Asn170
D Phe174

Aspi162 £
Figure 3

(a) Overall structure of ConA monomer. The bound Mn** (S1) and
Ca?* (S2) are shown as large black and gray spheres, respectively. (b)
Comparison between VIP36 (green) and ConA (cyan) metal-binding
site structures. Residues of VIP36 and ConA are labeled in black and
cyan, respectively. The Ca?* in VIP36 is shown as a large pink sphere.
Because the position of Ca’* at the S2 site in ConA is almost the same
as in VIP36, it is not shown. Water molecules found in the S1 site of
ConA are shown as small white spheres and are labeled W3 and W4.
(c) Overall structure of ERGIC-53 CRD. The bound Ca?* are shown as
large magenta spheres (M1 and M2). (d) Comparison between VIP36
(green) and ERGIC-53 (purple) Ca**-binding site structures. Because
the position of Ca** at the M2 site in ERGIC-53 is almost the same
as in VIP36, it is not shown. Water molecules found in the M1 site of
ERGIC-53 are shown as small orange spheres and are labeled W5 and
W6. Residues involved in the metal binding are shown as ball-and-stick
models.

His190 His190
O v

Figure 4

Ca’-binding site and its conformational changes upon Ca** binding of
VIP36. The Ca*-bound and metal-free structures are shown in stereo
and colored in green and cyan, respectively. Residues coordinating
Ca?* and those with notable conformational changes are shown in
ball-and-stick models. Water molecules are labeled W/ and W2.
Ca*-coordinating bonds are solid lines, and hydrogen bonds are dotted
lines.

5. B/ —ABEHD D1 7 — LESFEMICERE
INFETOHEENERICE D, VIPADEN Y/ —
ABURESHO D1 77— L& T 5 2 EMHEMCEN T
% [15,16], T THERIGE~ Y/ — AT O D1 77— I
BEUZDOEFEORESEMEIC—F9 % Man, Man, XU
Man;GleNAc #& &8 D 7 RIS RN 21T 5 720 Man,GlcNAc
FEETHTI, VIP36 1 GIeNAc 7R EE R L TV
o, BEYEEZBHI NG, FEY TV R, T
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Figure 5

ST WA

Carbohydrate ligand-binding site of VIP36. (a) Structure of mannose and Ca*-binding site of VIP36. (b) Structure of
Man-a.-1,2-Man (Man,) and Ca**-binding site of VIP36. (c) Structure of Man-a-1,2-Man-a-1,3-Man (Man,) and Ca**-binding site
of VIP36. The bound carbohydrate residues are shown as yellow stick models. Residues of VIP36 binding to the ligands are shown

in ball-and-stick models.

MEOGRL7F UV THRESN TV BSREGEDRRICMA
ERpy—hr Ll iciiE LRy MlckEL T
7z (Fig. 2)o Man &S OMERE G Y 4 b id, Man, B &
U Man,GlcNAc fE &R OFE TH AL TIFELTED,
72 BEEEOMHBERMREZ BNE N (Fig.
5) TOPEREEY A MlE, Ca™ &AL T3 Aspl3l,
Asnl66, His190 O ] #83 & T Gly260, Asp261, Leu262
DEBMNSHERENT Wz, DIE 3HEOREHE & DEEK
EHALE T — R OFERZ I TERT 5 &, VIP36 &
Ca™ RIFMICE < >/ — ABIPESH D D1 7 — LI —5(T
% Man-al,2-Man-0.1,2-Man &9 *fﬁfé%J_}i’Eﬁfkmuu
LTWBZENHLMNICE ST, £z, TOREHRICHE
%Vm%aﬁvy/—xﬂ%%(mmmmmga®@
BERETIVEES LIz T A, VIP36 & DI 7 — LIS
DFEFA & ORNC B - 7o AREEN TN LRSI N
7z (Fig. 6a)s

WHEN Y/ — AEEO D1 7 — LSRN/ NS E
DYAINIICBNT, JVIRY I/ VRE—=FI1IcED
M)IVTENBTENHBNT NS, [>T, VIP36
RSV RINT Ry FT—=TICHEE N B E R
B ZELET B5E, MM 0 EOEY Y ) —
ATEHO DI 7 — L Eefitnd s e TcaNIv /Y
A—VP &2 M) IV T ZERLAEND, HNHICHE
RTEMNEZENS, —HBlE LT, MAmEINIHE
D—DELTHLNICENTWEIERa 7 27— &
VIP36 DEARET V2R T (Fig. 6b)o HikL 7 F >
VIP36 [Z S RALIC LT, TOXIICHED TS
THHHNCHER R 2 VN BRI 2 EEZ 5N5,
K AcOME (14] & IFIF RIS, B KGR HE
AR AR AR OINA—RETRS DT IV—TIc XD,
VIP36 DFi 7z 75 BAEH 77 F BiP MFE & N7z [22], BiP
BARES vy YD—D7TC, TOMEIILS &
VIP36 & BiP (3HEHZ T S IR ST HE « R RTED
MEEHATHAEL, NMIRICBOTRREST 5T L HVRE

NTW53, 5%, VIP36 OREL Iiifaz AW 72 e N BT
DT, TIx BB R 237 ORIER & 07 OFEEE
EOMITC XD, VIP6 ICKBEm~ Y/ —AER 808
DFHEAH = A LOBERNE BICHEE S T NG EN S,

b)

¥ salivary
o-amylase

Iumenlexoplasm

cytoplasm

Figure 6

Model for binding between VIP36 and high mannose type glycan
(Man,GlIcNAc,-Asn). (a) The high mannose type glycan is indicated by
a stick model. In the oligosaccharide, the part determined in this study is
colored in yellow. The modeled D2 and D3 arms and N-linked chitobiose
moiety of the high mannose type glycan are shown in purple. The types
of glycosidic linkages are also indicated. Residues involved in the ligand
binding are shown as ball-and-stick models. (b) Model for binding
between VIP36 and salivary a-amylase carrying ManGlcNAc, in rat
secretory vesicles.
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PF BL-5A, BL-6A 3 & (F PF-AR NW12A TO A7 7 —
ZINEICHT=D, THHTEWIEPEE—LTIA VAR YT
DFFRICOHK DIEHB L E T, BEBEARUFEO—HIZ 2 N
273000 Y = 7 b OBIFEEIEIC X D kD 5Nz,

5| AR

[1] M. J. Kuehn, J. M. Herrmann, and R. Schekman, Nature
391, 187 (1998).

[2]  W.J. Belden, and C. Barlowe, Science 294, 1528 (2001).

[3] P. Ghosh, N. M. Dahms, and S. Korfeld, S, Nat. Rev. Mol.
Cell Biol. 4, 202 (2003).

[4] K. Fiedler, and K. Simons, Cell 77, 625 (1994).

[5] K. Sato, and A. Nakano, Mol. Biol. Cell 13, 2518 (2002).

[6] D. L. Roberts, D. J. Weix, N. M. Dahms, and J. J. Kim,
Cell 93, 639 (1998).

[7] L.J. Olson, J. Zhang, N. M. Dahms, and J. J. Kim, J. Biol.
Chem. 277, 10156 (2002).

[8] L.J. Olson, R. D. Yammani, N. M. Dahms, and J. J. Kim,
EMBO J. 23, 2019 (2004).

[9] L. J. Olson, N. M. Dahms, and J. J. Kim, J. Biol. Chem.
279, 34000 (2004).

[10] L. M. Velloso, K. Svensson, G. Schneider, R. F. Pettersson,
and Y. Lindqvist, J. Biol. Chem. 277, 15979 (2002).

[117 L. M. Velloso, K. Svensson, R. F. Pettersson, and Y.
Lindqvist, J. Mol. Biol. 334, 845 (2003).

[12] T. Satoh, K. Sato, A. Kanoh, K. Yamashita, Y. Yamada, N.
Igarashi, R. Kato, A. Nakano, and S. Wakatsuki, J. Biol.
Chem. 281, 10410 (2006).

[13] W. C. Nichols, U. Seligsohn, A. Zivelin, V. H. Terry, C. E.
Hertel, M. A. Wheatley, M. J. Moussalli, H. P. Hauri, N.
Ciavarella, R. J. Kaufman, and D. Ginsburg, Cell 93, 61
(1998).

[14] T. Satoh, N. P. Cowieson, W. Hakamata, H. Ideo, K.
Fukushima, M. Kurihara, R. Kato, K. Yamashita, and S.
Wakatsuki, J. Biol. Chem. 282, 28246 (2007).

[15] S. Hara-Kuge, T. Ohkura, A. Seko, and K. Yamashita,
Glycobiology 9, 833 (1999).

[16] Y. Kamiya, Y. Yamaguchi, N. Takahashi, Y. Arata, K. I.
Kasai, Y. Thara, I. Matsuo, Y. Ito, K. Yamamoto, and K.
Kato, J. Biol. Chem. 280, 37178 (2005).

[17] K. Sato, and A. Nakano, Mol. Biol. Cell 14, 3055 (2003).

[18] E. P. A. Neve, U. Lahtinen, and R. F. Pettersson, J. Mol.
Biol. 354, 556 (2005).

FOE DN 5

[19] K. Fiedler, and K. Simons, J. Cell Sci. 109, 271 (1995).

[20] J. M. Rini, K. D. Hardman, H. Einspahr, F. L. Suddath,
and J. P. Carver, J. Biol. Chem. 268, 10126 (1993).

[21] C. Appenzeller-Herzog, A. C. Roche, O. Nufer, and H. P.
Hauri, J. Biol. Chem. 279, 12943 (2004).

[22] D. Nawa, O. Shimada, N. Kawasaki, N. Matsumoto, and
K. Yamamoto, Glycobiology 17, 913 (2007).

(Ffa=ZAH 12007 /£ 11 A 15 H)

EEEN

{HEE (Tadashi SATOH)

T - VIR - MIE AR X — - SR
8 (EAEE), L (EWEERS) (B KE National
Institutes of Health ¢ National Cancer Institute-Frederick *
Postdoctoral Visiting Fellow

e-mail: tadashi.satoh@kek.jp, satoht @mail.nih.gov

WEIE © SFRC 10 4F HAK 2 RERE A AR, P 12 FE H
ARRFARAGEEHARHE L@RE T, P15 FEAAKR
FREG YRR AR RHE LR IREE T, PR 15
Fa A& D@ - VI - REEEY A v R —
BEptE (EAEE), P19 4 9 H & D KIE National
Institutes of Health * National Cancer Institute-Frederick *
Macromolecular Crystallography Laboratory * Postdoctoral
Visiting Fellow

FOLOWZE - RESHERT & MIRAN &2 >R 7 BEmE ORSE LY
BT B %%

g -y — (b7 ATy TN—7)

hnfgdE— (Ryuichi KATO)

AL - VIR - BEEYIEI e v 2 — - B, B
EALEN

T 305-0801 JIKIED < IXTHARE 1-1

TEL: 029-879-6177

FAX: 029-879-6179

e-mail: ryuichi.kato@kek.jp

FitHH  (Soichi WAKATSUKI)

T - YIREE - RS R R v 2 — - B,
Ph.D.

T 305-0801  ZIIRD < IETIAHE 1-1

TEL: 029-879-5631

FAX: 029-879-6179

e-mail: soichi.wakatsuki @kek.jp



PF NEWS Vol. 25 No. 4 FEB, 2008

(Appendix)

Crystallographic data

Data set

Space group

Unit cell

a/b/c(A)
a/B/y ()

Data processing statistics

Beam line

Wavelength (A)

Resolution (A)

Total reflections

Unique reflections

Completeness (%)

Rmerge (%)

I/o(D

Refinement statistics

Resolution (A)

Ryon

Rie

R.m.s.d. from ideal values
Bond length (A)
Angle distance A)

Ramachandran plot (%)
Most favored
Additionally allowed
Generously allowed

Number of molecules and atoms

Protein atoms
Water molecules
Ca® jons
CI ions
Glycerol atoms
Sugar atoms
Average B, (AZ)
Protein atoms
(A/B/C/D/E chain)
Water molecules
Ca™ ions
CI ions
Glycerol atoms
Sugar atoms

Table 1. Data collection and refinement statistics of VIP36

VIP36
c2

171.0/45.2/117.1
90.0/132.6/90.0

PF-AR NW12A
1.0000

50-2.10 (2.18-2.10)
128 308

38945

93.7 (78.9)

83 (31.4)

134 (3.7)

20-2.10
22.5
27.8

0.012
1.34

87.5
11.8
0.7

3913

194
0.5
4
18

32.3/46.6

36.5
334
44.0
479

VIP36/Ca**
2

170.1/45.4/116.1
90.0/131.5/90.0

PF-AR NWI12A
1.0000

50-1.80 (1.86-1.80)
228 854

62 420

97.8 (97.1)
5.9(38.5)

14.6 (3.1)

20-1.80
20.5
24.1

0.012
1.33

88.1
11.4
0.5

3957
421
2
11

21.2/28.1

29.9
235
29.4

VIP36/Ca**/Man
2

171.2/45.0/117.0
90.0/131.9/90.0

PF BL-5A

1.0000

50-1.80 (1.86-1.80)
191 856

62 207

96.1 (84.5)

9.9 (28.2)

9.1(2.9)

20-1.80
20.6
24.5

0.011
1.33

89.0
10.5
0.5

3974
429

2

13
24
24.4/29.5
329
21.8
32.0

23.0

VIP36/Ca**/Man,
2

171.2/45.5/117.4
90.0/132.7/90.0

PF BL-5A

1.0000

50-1.65 (1.71-1.65)
283 509

30 482

98.4 (91.1)

5.1 (28.6)

14.4 (3.4)

20 - 1.65
19.9
22.8

0.011
1.32

88.5
10.8
0.7

4071
418
2
8
12
46

22.9/32.0

33.4
20.0
335
33.1
27.6

FOL DS 5

VIP36/Ca**/Man,GIcNAc
P2,2.2,

57.2/151.2/177.1
90.0/90.0/90.0

PF BL-5A

1.0000

50-2.50 (2.59-2.50)
350729

54228

99.9 (100.0)

13.3 (37.6)
8.8(5.8)

20-2.50
22.1
27.9

0.013
1.41

86.6
13.3
0.1

9617
66
5

80
24.0/28.9/23.8/
26.5/36.7

20.6
254

39.5
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Distribution behaviors of arsenic and antimony in soil-water systems
using X-ray absorption fine structure spectroscopy

Yoshio Takahashi', Takaaki Itai', Satoshi Mitsunobu' and Masaharu Tanimizu®

'Department of Earth and Planetary Systems Science, Graduate School of Science, Hiroshima University,
*Kochi Institute for Core Sample Research, Japan Agency for Marine-Earth Science and Technology

IFLslc

& (As) &, HEREEOS G, HERY), THZ S
ppm FREDBRETEENTWVS (1,2, THEEBILETH
% As(Il) KU As(V) 1&, HIBREETWIhEAF Vs
B0, IKRTEICEAA YV EERT %, TDIH, R
pH D O FEIE T I VLRI B SRV 2R 1 75 & N\ DOW A5 72
ZFIc < <, L RFHBNKISET B WITETH S (1,2
—HTLHRINKCHBRTLRTHD, ZOHEHEIND
EREHEAICZ S DN EE N T E Tz FFIC 1990 FFX
BALIRE, A2 REXRYHIVINDNY T TT2 2580
PER VI IC 31 % b R EREICESH FKOEE
IS 2 MEDHRE, T TBERTIRPOvEICHET
B Em XIMBAE 100 Ll FIREENBICKA TV S,

I RKFRIC E EDEIREICFEET 2 R K ORIHD 72 8
I, IKEFEPIOTRE TR X 205 - S S, B>
A& OBEIEH, KCEENGEMETR EDNFEHIIC R ENT
Wa, TOXIEMFRDOHFT, FBEHEEFIA LT XY
TMAIREE (XAFS) &, ENRAMICFEET B ME ROk
IR ARD T EMNTEDREME—DFEE LTIALIS
HAENTE 3], ZOHEBAE LT, () dEEFIALE
BEDOBVIEKE, (i) HETENMEEL THLEEEZITIC
CWVEWITEREERME, i) KHEfFE FThEHA TE R Lz
HEREYD> LR ORTUEENARE T, RN =72 D% %
DIREETHNITEB T &, BENBEFENS,

CDEH7EPT, WADTIN—TTELvEL LER T
HEREYD & O EERICBI L C, XAFS iEZFIH Liza=—
gD S L, CEEEROT VFEICHET
BIWREHEDTETED, ZNEDN L DN 2R THN
SHTHEHEZV [4-11], Fho0ENMZELT, A
TRATLEERMENTWRWLEE LT, TT T35 X
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Figure 1 Arsenic K-edge XANES spectra of soil recovered under
flooded and non-flooded conditions with those of
NaAs(III)O, and NaH,As(V)O, as reference materials.
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Figure 2 Vertical profiles of As(III) ratio to total As species (a) and As

concentration (b) in the sediments recovered from a drilling
core of Alluvial Sediments in Bengal Basin.
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Figure 3 XANES spectra of natural soil samples near Ichinokawa Mine for (a) Fe K-edge, (b) Mn K-edge, (c) Sb K-edge, and (d) As K-edge.
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Figure 4 (a) Fourier-transformed EXAFS spectra of Sb in the
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Date 10/15 10/16 10/17 | 10/18 10/19 10/20 10/21 10/22 10/23 10/24 10/25 | 10/26 10/27 10/28
MON TUE WE [ THU FRI MON TUE WED THU | FRI
Time 9 [ [ 1 [9 [ 9 [ 9 9 9 [ [ [ l9 [ 9 9
Operation M B USER RUN [ B=* B USER RUN
13A 06G251 ‘ 06G270
AR blid
06G120
138 N.LSaini
07G054
13C IO B
14A 070503 nE n
&
07PF-10 07G116
14B s ™
14C 0552-001 0752-002 07G631 0752-002
HE P f<F P
15A 06G296 07G161 07G100 07G524 06G293 06G398 063G396 07G588 06G064
a1l =i e =5 Kith EFXHA AT AT
158 0652-003 ‘ 07G150
AR
07G666 06G274
1s¢ ‘ 1 s
16A
17A [ 06G393 06G157 ‘ 07G611 | 06G370 | 07G010 07G148 07G158 | 07G106 | 07U002 | 07G024 | 07G540 | 07Gs07 | 07G189 | 07G163
=47 * RIR | 5E | BiF 1Rk i | B4 | BT | ME | B | M | AW Bre
18A 07G528 07G578
EH E
188 *EFRE \ AR
18C 06G045 ‘ 07G661 07G104 ‘ 07G121
3 [N:] HE wa
19A
F 07G599 07G018
198 B BE s
06G233
20A E-)
20B
06G358 07G058 06G089 F 06G414 06G202
27A P w Iy = oot o
06G090 07G614 06G318 07G058 06G089 07G675 07G522 Jp— ‘ 07G058
278 2 ; o i % it | RE | e i
28A 06G008 0652-001
[l R
28B
Dat 10/15 10/16 10/17__| _10/18 | 10/19 10/20 10/21 10/22 10/23 10/24 | 10/25 | 10/26 10/27 10/28
ate MON TUE WED | THU | FRI MON TUE WED | THU | FRI
Time 10 | 10 | 10 | [To T [lo T 10 10 10 ] 10 | 10 | [flo T [lo T 10 10
Operation B * B USER RUN M B USER RUN
07G206
NET1A1 BREE
NE1A2
07G542 07G537
NETB ‘ R BR
07R-08 06G278 06G266
NE3A #HE [ %
- 07G691 07G643 07G643
NESA EE ‘ e ®m ®m
06G036 07GO11 06G037 06G038
NEsC it JIcs sk ‘ sk
07G568 = 06G284 07G639
Nw2A Bt sz A R
07G620 r— 07G577 07G626 07G063 06G109
NW10A Bk HEBE RE A =@
07G166 | fE&FIA| 07G637 07G185 s eppee | 076133 [ 06GI71 [ o7G 07G527 | 07G174 | 06Ga74 ‘ 076033 07G167 ‘ o $ES&FIF | 07G208 | 06G178 | 07G201 | 06G389 | 07G505 | 07G025
NwW12A & on] oo | %m0% |5n |5 | T | | e | A | A [*Tp] mm ezel s | e | e | @
NW14A 04S1-001 04S51-001
BEIR BR
Operation
SPF
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i

Date

10/29

10/30

10/31

11

[ 11/2

MON

TUE

WED

THU

| FRI

Time

Wt

9 ]

11/3

11/4 11/6

11/9

TUE

FRI

9 9

11/10 11/11

Operation

MA/M

9
USER RUN

9
USER RUN

1A

1B

07G612
e

St

07P004

07R-17
hE

1C

06G026
IRAE

2A

07PF-08
)]

2c

0552-002
=1

3A

06G277
HE

3B

06G225
KH

06G220
PITES

3c

06G278
%3

06G279
L

4A

HEBR

‘ 06G357

=AR

‘ 07G091
[

07G672
3

07G670
=iE

4B

07G579

BwA

07G593
PN

4c

07G618

07G182
HEH

06G277
HE

5A

06G387
P

06G388

07G180 [ 071

S 77]

G212 | 07G133 | 07G530
AR | @ | FEl

HEERFIA
RO, HFIFE

07G689
S

07G625
Jie—Oh Lee

07G208 | 07G611
#E | &R

B6A

07G193
EAR

o
07G136
XA

07G10
EH

1 07P101
#

07G052
1%

07G642
ESE

07G193
EAR

06G057
=+

SH

6C

07G514
AV

1f]
07G573

##)11

7A

06G364
e

07G202
&N

07G649

£

7B

7C

=

07G184
[

06G101
—

06G108
.

07G196
RE

8A

8B

8cC

9A

07G686

07G215
STAL

07G081
LiiFis

‘ 07G61

3

07G558
H ¥

oC

[ H

07G518
Ll

07G555 ‘

=l

07G605
S.Singh

06G106
HE

06G343
il

06G338

BRiE

10A

10C

07G506
HH

06G295
Sk

‘ 06G211 ‘
iR E)

06G394
f2d=c]

‘ 06G210
ST

06G209 ‘
FriE

06G201 ‘
ik

07G009
K

06G299
S

11A

07G214
Y]

k&

06G312

07R-16
ez

11B

07G086
™

=

06G409
Pk

11C

07G023
i 5o

11D

06G221
EoFid

12A

06S2-002

12C

07G503
B3R 8

06G107
KH

07G192 ‘
i

07G658
A

‘ 07G663

06G124

Date

10/29

10/30

10/31

11/1

[ 1172

MON

TUE

WED

THU

| FRI

Time

N
1/3

HifE
i T1/4
[ 9

11/9

FRI

11/10 11/11

Operation

MA/M

B

9
USER RUN

[ B *

9
USER RUN

13A

06G275
iz 52

13B

07G071
Z.Changjin

13C

06G121
RHN

0652-002
Fil 8

07G660 ‘
Wtk

06S2-002

14A

A%

07R-10
ok

i

R
9

R

14B

06G266

07G521

£

14C

0782-002

06G250
42

07G017
Py

15A

07G520
#H

07G038
2

=

07G565

‘ 06G297
W

‘ 07G090
"

07G002
i}

158

AAf
0652-003
[/

15C

06G289
L Fid

1|/

‘ E%éﬁ%ﬁgﬁﬁﬂﬁﬁﬁ ‘

16A

06G286
HAEH

17A

076078
VStreftsor

066380

FHHR

07G006
V.Streltsov

06G388
Z Rao

‘ 06G166
2l

18A

07G578
FR

07G179 | 076075 | 07G515 | 07GeS0
&% | A

R | B

i
£

076637

A

07G048
30

076125

wA

076034

BA

07064

=8

066374

R

076637

#AH

06G144

R

06181

mE il

06G004

HE

18B

HEHRE

18C

06G045
E20

‘ 06G271
wa

‘ 06G045
F

‘ 06G275
hE

07G103
#asF

19A

198

B

06G017
/N

06G414
IR

06G202 ‘

06G309
Kig

06G346
[ITES

06G312
K EF

06G412
IR

=
06G412
IR

06G213
BiLE

06G413
INER

066207

=i

076702 | 07G702

=¥ #

28B

07G681

Date

10/29

10/30

MON

Time

11/3

11/4 11/5 11/6

11/7

11/8 11/9

MON

THU

10

11/10 11/11

Operation

B *

USER RUN

MA/M

NE1A1

NE1A2

NE1B

06G235
AN

NE3A

07G633
44

06G266
5k

NESA

07G643
HE

07G643
HE

NESC

07G109
0T

06G032
2

07G083
Licd

NW2A

07G639
BB

07R-12

BHE

07R-11

HAE

07G639
B

E

NW10A

06G109

06G326

06G336

06G324
B3

FiIFA

07G662

NW12A

wE

SRR

076585

Tk
o6a1es | 76195
S

XK

06G151

HZ&

076533

Fik

076022

A

066140

B

076111

EH

076087

A

076210 | 076191

RE | AH

076158

E3)

076534

ik

NW14A

Operation

SPF
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AR

11/12

11/13 11/14

11/15 11/16

Date

MON

TUE

Time 9

I
WED }

W

11/17

11/18

11/19 11/20 11/21 11/22

[ 11/23

11/24 11/25

THU

[ FRI

I
MON TUE WED |
[

[ 9 9 9 |

Operation

B *

9
USER

RUN

1A

06S2-004

1B

07R-17
PE

06G258
HE

07G612

‘ 07G581
]

1C

=
06S2-002

Rl

2A

2c

0552-002
=1l ]

07G622
AT

‘ 07G597
BEE

3A

07G604

it

0552-003
a5

3B

06G220

‘ 06G353
SEE

3C

an

06G395 ‘
®

07G638 ‘
hHF

06G307
"

Y.

07G504

Zhang

06G216
C.Chen

4B

ac

06G277
At

07G085
Bl ;3

5A

6A

06G147

06G617 | 06G185 | 07Ge54,

MEERFIF

Sl FANE

07G193 | 07G201

FA | AR

07G544
EH#

07G540

B | HT
07G610
A

07G505

piel::|

076041

076019

B+l

06G157

07Gs31

Al

066389

e

07G004

07G564
EH

07G004
S.Suh

*h
07G045 ‘ 07G132
X NE

6C

07G097
fERAR

07G082

e

7A

07G685
E8)I

06G235
INEH

7B

7C

07G687
—E

07G660
AR

07G216
FH

07G077
W

06G300
RE

8A

8B

8C

9A

9ocC

07G558
B

07G
J.Blan

162
chard

07G036
=k

HEHR
#*

TERRFIA

ki i

07G701
L SE

‘ 07G682 ‘ 07G095
=1 )

07G031
=

07G151

‘ 07G696
tErK %

07G697
B

10A

06G281

10C

07G059 ‘ 06G:
R B

06G204

203 ‘
::] Frep

‘ 06G206 ‘ 06G:
F 3 B2

410 ‘

07G510

07G513

‘ 07G003 ‘
Hig

06G397 ‘
FR

e FR

=

£

06G211
#RE

th
07G173 ‘
HRFE

11A

06G227
mE

06G228
mE

11B

11¢C

06G360 ‘
ik

07G069

HEERFIA
y=—

06G216 ‘
C.Chen

11D

12A

HEIRAR

12¢C

07G112
) ¥id

07G211
S.Wei

06G216

07G541
B C.Chen

‘ 06G112

11/12

11/13 11/14

Date

MON

TUE WED

Time 9

i
1/15 [ 11/16 11/17 11/18
THU | FRI

9 | [ [ 9 9

11/19 11/20 11/21 11/22

MON TUE WED THU

[ 11/23
RI

[ 9 9 9 |

9
USER

RE
11/24 11/25
9

Operation

9
USER RUN

B *

RUN

13A

06G249
i 4

B
07G523
INEF

13B

06G127
SWei

07G149
b

13C

T

07G157
T.lay

07G157
TTLay

‘ 06G121
S

14A

07G098
FFE

i

07G027

aiE

14B

06G393
=57

0

6G260
%

14C

0752-002
PN

0752-002
PN

15A

07G647
Fik

07G656
&k

07G508

RE

06G084
|

06G065
W

07G204

07G126
)30 Tl

158

07G677

06G239
EE

15C

07G666

%

a
06G041
1R

16A

17A

06G184

SER i

08G157 ‘

076178

e

06G178

- E3:]

076016

AT

076118

8

06G393
=57

oM

Bﬁ?&wﬁ‘

06182

HiR

07G004
S.Suh

066379 | 07G153

EHIR | A

=

%

18A

06G002
BERR

06G007
T

18B

18C

06G249
3

‘ 07G103
fn=F

0752-002
w

19A

19B

07G599
&St

07G018

£

20A

06G017
/N

‘ 0

6G233
&

06G325

07G511
KR 1T

07G072
HASH

06G310

06G414

o

=

06G202

07G549
INFE

06G

S

i
06G085
A

325

07G522
xE

07G675
1RE

07G599
ERR

=
06G090
(R

06G006
A8

11/12

11/14

11/15

Date

MON

[ 11/16
|

THU FRI

Time 10

WED
1

10 ] [fo T 10

11/17

10

11/18

11/19 11/20 11/21 11/22

11/24 11/25

THU

[ 11/23
|

I
WED |
10 | 1o T

10

Operation

B *

USER RUN

USER

RUN

NE1A1

06G015

=%

NE1A2

NE1B

NE3A

07G116
#

NESA

07G643
HE

NESC

06G257
25

NW2A

HEBR

NW10A

07G170
B.Noller

06G340
M.Ridgway

NW12A

076025

M

076607

Heh

070002 | 07G122

BE

o |semE
v

06G158

RiE

FIR
il

orG122

BUY

=
S

o07G164

NW14A

04S1-001
FEIR

FBZ& #E|

066368

06G015
RE

07P106
[E%F

‘ 06G278
%

06G017
S#

07G568

07G102

Tt
07G162
J.Blanchard

06G313
=#t

A
076007

il

066343

Il

07G613
piull o}

06162

FEE
2T [T

076176

BR

07G535 | 06G147

ke

06G156
AH.—JWang

Operation

USER RUN

STOP

USER RUN

STOP

SPF

06S1-001
R

06S1-001
R
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i

Date 11/26 11/27 11/28 | 11/29 | 11/30 12/1 12/2 12/3 12/4 12/5 | 12/6 | 12/7 12/8 12/9
MON TUE WED | THU | FRI MON TUE WED | THU | FRI
Time 9 [ 9 [ 9 [ [9 [ [9 [ 9 9 9 [ 9 [ 9 [ [9 [ [9 [ 9 9
Operation MA/M B USER RUN M B USER RUN
1A 0652-005 0652-004
HEH E
1B 07G581 07R-17 07G005
wm hE T. Aree
1c 0652-002 0652-002
il ik
2A
2c 07G550 07G550 07G655
T T k&
3A 0552-003 0552-003
HE HE
06G353 06G353
3B =M EE
3c 06G287 06G046
#® 1R
2A 06G110 ‘ 06G215 ‘ 06G408 07G638 06G216 07G087 07G638
HF H.Zechun Fil LiFi C.Chen 183t LiFi
48 ‘ 07G583 06G264
XE NE
07G560 07G582
4c 5 HE
5A Eﬁ]’k ﬁﬁ?&*ﬂm ‘ 07G525 07G048 06G152 | 07G088 07G641 | 07G013 07G689 06G154 07G653 | 07G152
= 3t [mo%. =#ks#|  JDing A skE | Bl KIS | FEZE X FH =8| AR
oA [ 07G193 07G143 07G668 07G536 07G610 06G136
AR i FHR Fik A BJil
- 06G263 06G264
s¢ i VY N
A 05G114 06G364 06G228
E=-J]l 1 mE
7B
07G200 07G519
e ES ‘ {2
8A
8B
8c HETR | HETR HERE
06G361 06G402 e 07G638 J—— ‘ 07G549 07G511 071003
oA Tt K. wE e ARFE | W e
s 06G304 ‘ 07G012 06G122 06G308 07G554 07G061 07G037
pi jpd:] 28 KA H 5 =k
10A 06G281 06G058
Pk INEs
10C 06G086 ‘ 06G087 ‘ 07G546 07G053 06G078 ‘ 07G548 ‘
"E BE i i I3 58 AR
1A 07G685 6G 07G549
E=2-Jll| =i N
AR ‘ = 06G217
118 U= B TEE
11¢C
07G023
11D oy
07G646 07G646
12a REH HEH
120 HEHR O’ HEBE | HABR e’
Date 11/26 11/27 11/28 | 11/29 | 11/30 12/1 12/2 12/3 12/4 12/5 12/6 | 12/7 12/8 12/9
MON TUE WED | THU | FRI MON TUE WED THU | FRI
Time [ [ lo [ 9 [ 9 9 [ [ [ lo [ 9
Operation MA/M USER RUN M USER RUN
13A 06G270 06G047
by JAVN
07G149 07G071
1s8 A5 2 Ghangin
130 06G121 07G157 07G660
SH TT.Llay /NS
07G099 = 07G159
14A A e M
06G244 07G205
148 A 2l
146G 07G219 07G691 0752-002
Rk Frht P
15A 06G317 06G306 07G047 06G068 ‘ 07G547 07G566 06G066
WA e B 3] 5 hnggE I3
188 06G239 ‘ 06G232 07G066 07G066 06G239
HiE Fi5 1k 1k HiE
150 06G057 FEERFIF ‘ 06G286
Fto EEERMRE PR L]
16A A BoEd
17A 07G611 | 06G190 | 06G173 | 07U002 | 07GS16 06G148 06G184
RN | EH | Rk | BT | B S.S. Cha Eil )
18A 06G007 07G648
wA jpd:]
18B HEHAR HERE
18C 06G275 07G103 07G042 07G664
hE < pi3e ] il
06G224
19A s
06G009 07G671
198 T ]|
06G017 06G017
204 INEY) NEY)
208
27A 07G693 06G202 07G107 06G325 06G309 06G310
FEX =0 A H KR Kig 5i5
278 06G412 oG202 [ ovcz07 | 06G213 07G702 ‘ 07G693 ‘ 06G213 06G412 06G202 06G207
A% =EH | &8 HIE aiE FlEE BiE Y =8 =a
28A 0652-001 06G221
EoFis
288 AE
Date 11/26 11/27 11/28 | 11/29 11/30 12/1 12/2 12/3 12/4 12/5 | 12/6 | 12/7 12/8 12/9
MON TUE WED | THU FRI MON TUE WED | THU | FRI
Time 10 | 10 | 10 | 10 T 10 | 10 10 10 | 10 | 10 | 1o T 1o T 10 10
Operation B * B USER RUN M B USER RUN
NETA1
NE1A2
NE1B
06G278 P 06G024 06G024
NESA A s ‘ S .Cramer S Cramer
07R-18 07PF-12 06G400
NESA i L #45
06GO17 07G569 07P106 06G035
NESC sl it 33 ‘ S
07G043 07G568 07G568 07G184
Nw2A BF ‘ Bt Bt paz
NW10A 06G343 06G332 ‘ 06G331 06G341 06G285 06G252 07G209
il E3:: ARH P.Lay AN g1
- 07P101 06G177 07G539 | 06G392 | 07G585 | 06G158 07G525 #EeFA| 076183 | 066153 | 06G163 e 07G540 | 06G138 | 07G210 | 07G134
NwizA "”W‘ B | tpEE G w9 | Es | ko | ke ‘ JDing wenun| Beb | k@ | =k (555087 5 oo BE | B8
0451-001 04S51-001
NW14A EE EE
Operation USER RUN I STOP USER RUN I STOP
SPF 0651-001 ‘ 0651-001 ‘
PR BER
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Date 12/10 | 12/11 | 12/12 | 12/13 | 12/14 12/15 12/16
MON | TUE | WED | THU | FRI
Time 9 [ 9 [ o T l9 [ 19 [ 9 9
Operation M B@GeV) | USER RUN (3GeV)
1A 0652-005 0652-004
HEH b
06G042
B8 B
1c 0652-002
fid
2A
07G054
2¢ o
0552-003
3A aE
3B
3c
06G408 06G330 JP—
an Gac | % AR
06G253 07G093
4B == 3E
07G582
4c Y
5A ‘ 06G140 | oscara FIF | o7u02 | o6ci4s | 07Geas | 07Gozs
g3l B [S§TF SRR By | BRR | SEOK | B
oA 07G016 ‘ 07G178 07G136 07G530 06G373
AT wa Pl EHH
6C
06G228
A wE
07PF-13
78 £
7C B
8A
8B
8C HEHE
06G335
oA CW.Jae
ac 07G562 ‘ 06G316 ‘ 07G651
WA Bk =]
10A
10C
07G511 07G619
1A ity ‘ ‘ ‘ 53
11B
11c
07G023
11D o
12A
06G052 07U005
12¢ J.Jiang %M
Date 12/10 12/11 | 12/12 [ 12/13 [ 12/14 12/15 12/16
| MON | TUE | WED | THU FRI
Time 9 I 9 [ lo T l9 [ 9 [ 9 9
Operation M 3Gev | USER RUN (3Gev)
06G052
13A J.Jiang
06G119
1s8 x4
13c
07G113
14A =N
07G521
148 Fey
07G631 06G276
14¢ e K
15A 07G595 07G596 07G608 06G407 06G406 07G538
£17 N KRR AR R piifs]
07G574
158 (5
06G243
15C Hk
16A B
17A 06G158 | 06G177 06G384 | 07G033 m“g‘ 07G084 | 07G080 | 07G068
RIE | Bk =W | & HIR | i | g
07G648
18A s
188 HEHE
06G275 06G052
18c i ‘ judiang
19A
198
20A
208
27A
06G063 07G675 06G085 Jp—
278 ooss | oS | 9008 AP
07G110
28A e
28B
Date 12/10 12/11 | 12/12 | 12/13 | 12/14 12/15 12/16
| MON | TUE | wep | THU | FRI
Time 0 | 10 | [0 [ [lo T [lo T 10 10
Operation M B I USER RUN
NE1AT 06G237
NE1A2
NE1B
06G024
NE3A S.Cramer
06G400
NESA R
06G257
NESC =g
06G117 o 07G087
Nw2A =22 ‘ mz ‘ s
07G094 06G052
[ —
NW10A HREBIE B Jodiang
07U004 o | #EsFIm| 076117 | osaist | 07Ge07 07G166
NW12A J.Chai *W’”‘ = e | ® | me mA
0451-001
NW14A R
Operation USER RUN [ STOP
0651-001
SPP R ‘

AR
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REEEa

PF Z 1 —RAZEFHFEEZDAN

PF = 2 — A CIEEN I UIAHSETIEZEALTHD
£9, ENNZCHFEDHEIBFEHTTH, PF =2 —AK—
IRX—3 (http://pfwww.kek.jp/publications/pfnews/) D %% i
T4+ —L KD BHLUARFEV, BEROANARIG HEE
JERK GHAR) ETLIETVEEZEXEITOT, REEL
ENZRLEENDJTIIND TERDRETT, F—LR—
Y LEOEHT +— LS TERLUAR T E W, JEMIEICEE
MR UL, BHANT L ERFESOANLT THEHTEEXT,
Ko, THT7 A —LIEEHET V5 —sDRHOETDT
TNz BEOELE T,

S ETHEMICEN TN TWaEEOBEETE W TIC
SIS, BEAMRREICSIL TV JTIEE RSN
TIH, TreDTLIETHERN =72 7E < TH HEIMICE
ffENET,
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