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Figure 1 Chemical structure of (a) tris(N-dodecyl-N,N-dimethyl-2-
ammoniumethyl)amine bromide (3C,,trisQ), (b) dimethylene-
1,2-bis(dodecyldimethylammonium bromide) (12-2-12), (c)
dodecyltrimethylammonium bromide (DTAB).
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Figure 2 SAXS profiles for (a) trimeric surfactant 3C,trisQ, (b)

gemini surfactant 12-2-12 and (¢) monomeric surfactant
DTAB in salt (NaSal) solutions with varying the ratio of salt
(¢s) to surfactant (¢,) volume fraction.
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3.2. Rheology:
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Figure 3 Shear rate dependence of viscosity () for (a) trimeric
surfactant 3C ,trisQ, (b) gemini surfactant 12-2-12 and
(c) monomeric surfactant DTAB in salt (NaSal) solutions
with varying the ratio of salt (¢) to surfactant (¢,) volume
fraction.
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SAXS MIEDHER L [FkEIC, T OIEEMHEE TIX, NaSal i
FERIMCAENAER S BV ERY T AL BT B &
RLTW5,

Fig. 3(b) IZ 7" U 7z Z 8B Tld, NaSal IBE DR S KW
B (fs / ¢p = 0.005) ICEBWVTH, HEDOEANEEKT
HENEDOIKED EEWEZ R LT, & 5IC, 0.005
<ds/ ¢ <0.03 Tld, BAKHEEDEKITHES KiE DM
WX NIz, T OREE DN shear thickening & FEIE
N3 [R2], TOHBIIOVWTRRIFIEHRNT S, BT,
¢/ dp=0.15 BXT 025 TlF, MEEZMICHP Lz, C
N, =S EFRRIC, RIBEED NaSal DERINCHEOFER
SRV ERY TIVANDOMEIBENRE S L ZRLT
BD, SAXS DIERE—H LTz, ¢s/ ¢p=0.15ICHBNTIE
shear thickening DM 51 7zh, THIEHERI L ERT S
IWIHIHEL TSz LEZIENS,

Fig. 3(c) \S/R LI HBHAICIE, 8RB KO =R E
A2 7R T K 5 7% NaSal IREICHBWWNT, HERIOR I
IKORERE & [ D% /- UTzo T 0D NaSal #EEEREIK T,
BRSNS R ShnT &b %,

Fig. 4 IC =8, — 3R, B XU HSRO L o ANk
JE (7)) O NaSal (FEDRKLAFEZ/RT . KHPICIZRLT
WRWWAY, NaSal BEEDY 0 DRKE, HEER, “#RB U=
HE OO AKEIX, FNEFN.0x107, 93x10™
BXU94x10* TR THo (11, HEMOLORA
WTEEEE I NaSal JEEEICRF R T —ECH oo —FH, 8
BNCHBWNTIE, ds/ dp =5 x 107 D NaSal B (KEERICEH
BB/ NEED) OUINTENS 7, DI L, Thig,
©F 7% NaSal DENITERIR 2 U 5ERIK S 2V
TE5TEHERLTVS, E5IC NaSal BERINE®5 &,
MIEIRAZICKREL D, ¢/ ¢5=005T, 5, DR
RKEL EoTee —77, =BT, ¢/ 6, <0.05 (ps <2.72
x 10HICBVTIE, 7, IZKEIZIERUTTHED, ¢/ ép >
0.05 (¢S >2.72 x 10HICHBNTIE, gL LHIRL T, 7,
RIS ER Uz, 88 & =810 NaSal FRINCFES 7,
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10 E T T T I T T T TTTTH
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-2 A
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& - o ]
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Figure 4 Salt volume (¢g) fraction dependence of the zero-shear

viscosity (#,) for 3C,trisQ, 12-2-12 and DTAB in salt
(NaSal) solutions.
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DIRBFENZLENT % &, K NaSal IREICBNTIE,
BID ny DTN, ¢s / dp = 0.07 (¢s = 4.0 x 107 i
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EifiE7m o7z, THUIK NaSal JBEEIC BV T ld 857,
A NaSal IREEIC BV TIE=ZSTA K O EWIEIR S V&2
WLTWETEERLTWVS,

Fig. 51T SAXS & LA 1V —llE & 0 3Rk 7z = #H7,
B, B R OHBHR O EROREED NaSal JEEERIFED
Lo R g,

i) HLPTIZ A EIHIE U7z NaSal #2158 CIIMSE IR A
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TEDNHSNTH B, THIEHIRDBUKIRDATED
BUKEBICLER TN EWedIT, Ry F 2 T8T A—%
WNELZBTENLBHLNEKLDIC, FEEEN
L hicVeEZSND,

TR TIE, K NaSal B2 THEIR I IVICEIEL,
NaSal #8909 & Z US> THER I LB KE
T3, £z, MRIIVERFEO LAY —HIEICEB
U T shear thickening DWEHIE NIz &5, FHRI L
JVIFHBIEARIC K O HS MTET %, 12-2-12 BB
9 BHEIR 2 2)V 7 shear thickening Z#2 9™ & I BEH
WKBNTERETN TS [20], & 5IC NaSal JHEN
HWA5E, R VILHERNY 7)ICEERT 5,

=R TIE, NaSal MKWV T, BRI &
FRRICERIR S RV BT %o ¢s/ dp = 0.075 LL |
O NaSal & #iPH CTIEALK I VAT %, LH

Lo, “§HMEREZD, LA oY —jJllE T shear
thlckemng WERIZE T, REIEAERS XK L,
STze —J7, TR L [ERRIC, 1 NaSal JEEE & RIS
DN 7 I)VOBEDEIIE N, 8HR & TR
NaSal JEEHIFACTEHICEILT 2T AN LR
720
SRS RO AL, HIFEE FicBVT, »Ihd

iii)

>

(@ spherical or ellipsoidal micelle

o @

@ rodlike micelle
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(o]

I \\\HH‘
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O oo DDDI> >
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10 DTAB
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Figure 5 A schematic picture for the salt (NaSal) volume fraction
(¢¢) dependence of the aggregation behavior of (3C,trisQ),
gemini (12-2-12) and monomeric (DTAB) surfactant /
salt solutions at the same surfactant volume fraction (¢, =
0.0068).
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MIBIVHFIZADIARIC S W EWV S TZERDRTEND &
BZ TN,
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ARICGEEINGEL B TVEEEZ LN S,
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7o 720 K NaSal JEEIC BN T, T8N K O EWHEIR
SV L, & NaSal B TIE=81D X 0 BOAPR
SNV EER Uz, £z, Z8HRIE K DK NaSal JBE TN
TINWEK LTz, K NaSal IEEIC BV TIEAEIR S ©ILIE
REECHE () &, HOTNE b s LAKAHD
FAEMNLFNTH > 7zo —77, 1@ NaSal IRV TIFAS
GHEHOAEI D L UAREEEA DSy F 2 785 A—
ZORINPZEINC > T, IRy F U TIRTGA—2D
KNFBIKEDAERFIC K DIRE D, B TFHOBHDOEMNZ W
FERELED, F NaSal IREICHEWVTIE, NaSallc k3

Figure 6 A schematic illustration of salt effect on the micelle charge.
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122 G RBEEROT TIREEW T, ZROHHBLREARTH S La b PRZE F—T LIcEFF—TH
CaFe,As, (T, = 45 K) D ARPES (Angle-resolved photoemission spectroscopy) HIEZ1TL>,
- F— 7 Ba(Fe,,Co,),As,

ZOYEMNFFO T o)V I HDIR
AR —)U R— 77 Ba, K Fe,As, &HiKT 3

TET, @V L 2R DBRB RS AR RN T E G 2 5 i Lz,

1. IFC&IC

PFRABIRERE, T S R LT BT BCS #
CETRIATERVEWVBREGRRE (1) b,
SARE LYy RS R & 13 5 % R E O T IRREDIEB 5
itz &5, SRBEEIC DOV TH LWEIT
NoOMREEZ 5 BEEYWHEEEZ SN TV, BRE
WL U Tid, Sy sl m8 AP EWE AR THRE
ENTVB AL VRS SRS, SRBEEAICE
WCZOEBEMED RS E N TV 28 H SR ERE Ui
B S FHENOBEEMERINTVS [14], ThbHD
FEOLEORERZ, F—IIVNT7 o )VImEBBTHNT VI
MDXAT > % (Fig. 1@)IcHk T2 L EZ 5N TED,
7 o)VIW M RE Y- L SRS & OBEENER S N
TW3,

EERNEAL D S ERBREAIC B2 7 oV I e 8

REEORENZH SN B e8I, WEDT )V I
DIEAEBIAIAY AT RE 7 M [0 iR FE 100t (ARPES) AT

NETEL OBRBEERITH L TIFONTE R [5-17]
Z DT & REFeAsO (1111 : RE = Rare Earth) BH{ZE A,
50 K 2SI, Z/R g EI W OOMFERINTED (18],
ZOFEW T, ZRE T 2 E SR T B D
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Figure 1

Schematic Fermi surface topology. (a) Sketch of the band calculation
results of Refs. 1 and 2 illustrating the Fermi surface (FS) and the nesting
with nesting vector Q in k,-k, plane for iron-based superconductors.
The red and blue curved lines indicate electron- and hole-like FSs,
respectively. (b) and (c) Sketch of the ARPES results of Refs. 14 and
16, illustrating the hole-like FSs around the zone center in k,-kplane
for Ba, K Fe,As, and Ba(Fe, ,Co,),As,, respectively. (d) Sketch of the
present ARPES result of Ca, g,La, ;sFe,(ASy04P0.06)2-



KEEYT A XOHSER (2.0 x 2.0 mm® F2E) HVERIR#Ex
T 5 ARPES AIERIN AR [8,9], £DT )V b
AaY—iF X< oh>TWViEL, —75 T AEFe,As, (122 !
: AE = Alkaline Earth) #kRAB(E AT R T BRSO/ R
Fithi ATV % 728, APRES IC & B W55 %2 < 17
bNTED [5-7,14-17], &V T, 2D 122 BBREAIC
HFA L TWAERBEORME LT, JUILT Y=V 0D
P TR La—7F— M) KZEhEFNR—IVINT
VI EBTHT I)VIWMMNFET 2T EICA, M
DETFHNT )V ImOBIRIEMAFNTH S T NS NT
W5, LML, Fig 1b) ITRT XD, T mDFR—ILINT
DIV EHOERIEIMEIC L > THRE>TWVWD, F—JLV F—
7122 # Ba, K,Fe,As, Tl& k, 77 Bh3 58 < IFIE 2 Koty
7 )V XA [14,15], Ba(Fe,Co,),As, CI& T fifiEicH
WT 3R EDBOWKEMEED Y 2 )V IEBSMFEL TS
[16,17]e FAT 4 Y TS KWV 2 Kot 7 =)V Il
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B, @MW T, Z2HD 2 DOBRRBIEERICBNTT 2V
SHOXTTENEZ > T WAz, 2 00N E 7 )V I

FROYV—DNE TICEETHED, X< D> THE,

Tk, 122 MSRBIREAOT Tl T, =45 K
HDLa & PERER—TULIEF R—TH CaFe,As, DML
KEOBFENEETHREINZ[19], TOFHRSRBRE
HROFED T, 1d, TNFETARPES IR ENTE LDk
ZBIEEAEI O EENT &5, ARPESICE % 2 ORBIR
BRDOBFREEIZEE, & T 2T 2 3RiBRE kK
IR 7 2V IE RO Y —2ASMNCT B L TEE
THb,

EFRICBOTHELE, LabPEHER—TLIEFR
— 7B CaFe,As, D7 =) 2l 7%, ARPESIC X % H#E#
NS X > THSEMIC L, it )V F—2ZbEE
7z ARPES IE #4177 o)V I D 3 RclEEIR (7
VMWD k7 E) 28T S LT, TOHBIBIRE
KOFHFORTOT o)V I M b, DEDHNT & & R
Lto TORMEZ, S—IVR—=7128E&T. ZHD
Ba, K Fe,As, LA THB T &5, 2 0tET7 o)V
RO Y— R—=7"F % ) 7 XSGV ERBIEA
O T.RBEBEEUCETRETH S LHARBEINS,
F 7, EUCHET R—TMTH% Ba(Fe,Co,)As & HEKT S
TLET, THONERT 2IVIHD 2 Xt tEolme T,
mEMNBEHEL WA R U,

2. B

Cay gLy 15Fe2(AS0.04P0.06): 0D BB 75 B (I.=45K, Bz
EAR DR >70%) 3BV T T Ty 7 AETHE-E N
[19]o ARPES fll%E {3 Photon Factory BL-28A & il 11 k2% 4
BIIFRETIT5 72 BL-28A Tl 40~86 eV DF{RYE%E, [
KTl He To YER 212 eV) ZHWVWTHEIE LTz, &
FHEEZ 60 K, T3 )V F—0f#HE7Z 15-30 meV ICRE LTz,
BIEHAR OEGHEMIE 3 x 10° Pa LU FDOBHEEZE NIc B
BEERIC X o T1E Tz,
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3. REREREER

Fig. 2, X7 VN7 V= HuMBEDNY RigiE e 7
=)V ITRIR%Z ARPES THIE LR TH 5, 7V ILT
V=V ORI 3 ADF— LN RBMEEL, &
ERMNCH 230 FIZZFDTEADT i b Z sUchhir T
T o)V I KD FCIEL WA T e, TV
HZER L TN e oTz, £z, O D2 KD
NYRIE, THIZBWTT o)V I EREYT > THY, %
NZNT IV ImEEFRLTWVD, TNE0OT7 o)V I
TRDD ZRETOVNTND L, RICBOWTEFELTH
D, ZDIIRIFIFE 2 KRR TH S T Lo Tz,
Fig. 31 &7V NT V=D (o, 1) rffiEDNY R
e 7 oV ImBIROWMEMRTH %, TVIVT =V
D (n,n) FICBOT2HROBEBFNY RHT o)V IR R
Y- TEH, TRZENDT 2I)VIEEERL TS, 2
DDEFNT LIV IHOFBREHTHD, MEANS AR
AT T 90 EEEL L TWB T EWh >z, T DEERE,
RN ITREF DT VIVT ) — DR ORf R KB U726
DTH5, BT o)V TIITHBNTERIE Nz BN
k, G, BT o)V IHOIREARODNI ST T VLT Y
—VDFICE B EDTH %,

Fig. 4 ICHKA D APRES IEIC K-> TN T IV 2

Figure 2

The photon energy dependent ARPES data of Ca,g,La, sFe,(AsyoiP )2
measured around the zone center. (a)-(c) ARPES intensity plots taken at
hv==64¢eV (k,~T), hv=282¢eV (k,~Z), and hv = 21.2 eV, respectively.
These are divided by Fermi-Dirac function. Filled and open circles show
peak positions determined from analyses of the MDCs (Momentum
distribution curves) and EDCs (Energy distribution curves), respectively.
Filled squares indicate peak positions of the MDCs obtained by taking
second derivatives. (d) The EDCs divided by Fermi-Dirac function at
k= 0 measured with various photon energy. (¢) ARPES intensity plot
at E, measured for the [100] direction as a function of photon energy,
together with ;s (green circles) determined from the MDC analysis. The
positions of k; have been symmetrized with k= 0 (green squares). (f) The
MDC:s of (e).
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Figure 3

The photon energy dependent ARPES data of Ca,g,La, 5Fe,(AsyosPoos):
around the zone corner. (a),(b) ARPES intensity plots at £} as functions
of two-dimensional wave vectors taken at 4v = 69 eV and hv = 86 €V,
respectively, around M and A. (c),(d) ARPES intensity plots along cuts
C and D, respectively. Cuts C and D are shown by blue arrows in (a)
and (b). In these plots, k= 0 corresponds to (w, m) point. Filled and open
circles indicate peak position of the MDCs and EDCs, respectively. (e)
ARPES intensity plot at £ as a function of photon energy, together with
kys (green dots) determined from the MDC analysis. The direction of ; is
the same as (c) and (d) ([100] direction). The intensities are symmetrized
about k= 0. In this plot, &= 0 corresponds to (m, ) point.

MWERZERT, TUIT V=2 OHINS 2 D F—)UH
Jx)VIME, TINT V=20 (n,n) HIC2 OB F
MW7 2I)VIEMEEL, £TO7 )V ImOBIKIZIZIE 2
RITHTH BT W%, £z, BYIE CaFe,As, DK
T RV (nfa, n/a, 2n/c) [20,21] B HR—IVINT ©
JWIEEY T RERZT LT, MIDOF—IVINT )V ITH
@) EAMDOE T )V 2 () DB R AT 4 >
FTLUTW3, AWIZED ARPES JlE THIHIL 72 58—y -
EFNT7 IV IHOAFEL S AL 513 F—TE T
&, BRI UTO013{TH5, TDED nominal 72
FR=TBTH3 0.0 HIiENT &5, TOHIERER
B OV T BIHEER KL TW3B T D05,

T F— 7128 K §T.=45K Z ¥ D
Cayg oLy, 15Fex(Asy0Po )z I BTl ENnz 2 ke Ho
N7 o)V R Re Y=k, "=V R—=T 122 W5
T=38 K ® Ba, K,Fe,As, I BT & ARPES IZ & b Bl &
NTWV3 [14,15], T ORI, 2 o7& 7 o)V I
MREY—dEW T, ZROSRBmERIC BT K=
L+ U 7 OREIC K S RWEIN T EFEETH S C
EIRLTED, FAT 4 VT X ZBILEENEOZ 4%
ZRBL TV,

X7z, ARPESIC K> TN T, =25 K ZHDHE
R — 7" Ba(Fe,,Co)As, & T.=45 K ZFDEF R— 7 H
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Figure 4

Shape of Fermi surfaces of Cagg,La, sFe,(Asgo,Pg ), determined by
ARPES. Shape of Fermi surfaces (FSs) in (a) kx-ky plane and (b) k.—k,
plane. Dotted blue and sky blue lines are two hole-like FSs around the
zone center shifted by the antiferromagnetic vector (black arrows). The
positions of k; have been symmetrized with respect to the symmetry
lines.

Cay gLy 15Fex(AsygiPge), D7 T IV (TR N =Dt i
BT lickb, TUNT =Y OHDCTFHET /N E 7%
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Ba(Fe,,Co)As, ICHBWT, AMlOFR—)IVINT =)V i,
I READIRBNTT 2)VIEAHLCTED, ZTORAKIE 3
R TH % [16,17]o —7 Cay g, Lay 15Fer(Asp04Po06) T3,
FEDD Z K TT 2)VIEHYINTICHK > THDIIE 2
ot TH B, TNEDFERNS, TVUILT V=D
INCTAET B/NE AR —IVI T 2V D 2 otk DS
&, 25 KM 5 45 KAD T, [ | & OBEPEA RS NS,
COT o)V IOV T ORI (BB PuEm -l
REX vy YA ) OIHIE, LaP I K—7 CaFeAs,
BN THEEEW T, NRELZONZH % L TOFLRD
D752 ZARENDH %,

4. &8

FLlELak PR R—7LIEF R— 7 CaFe,As,
{READ 7 )V I Hi% APRES TEIMIL, 122 IR BIx
BRICBOWTEE T.ERTCOYED 7 2 )V hRa
V=R Lz, TVNT VYV —=rOhnE (r, 1) I
BNT, 2KOF—IVINT z)VIH & 2 DE T T )V
SWHAZTNTIVEELTED, TN5IRET 2 oTtiIE
REFEODES -T2, ThUE, F—IV =7 122 BIEE
T, #2739 Ba, K FeAs, EARORHTHHZ LD, 2K
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FraC (Pore Forming Toxin) D [{ATERFAIE D S IR EA R FIEICZIL T 5 B DN

FHHEES !, Koldo Morante', Jose M.M. Caaveiro ', Juan Manuel Gonzélez-Maiias >, JHASi - 7
'EREUREERZERE T 22 5R 55K}, University of the Basque Country, * HUEUKZEERRLERSEAT

The Mechanism of Transformation of FraC, a Pore Forming Toxin

Koji TANAKA', Koldo MORANTE', Jose M.M. CAAVEIRO',

Juan Manuel GONZALEZ-MANAS?, Kouhei TSUMOTO"*

'School of Engineering, The University of Tokyo,

*Faculty of Science and Technology, University of the Basque Country,

Abstract

*Institute of Medical Science, The University of Tokyo

FraC (31 F > F ¥ 7 M3 W9 % Pore-Forming Toxin T& %, Pore-Forming Toxin (X FIAMEEHE & UTHBE L%,
AR U CIEEDEE T EICZ 6T 5 &0 S B EE) 2779, AT, FraC OHEAK & ROSHRAREE DR

IR, MO AEARIROFRA FraC O/MLIEHIC M 9 5528

DfFERT 7238 U C, FraC OFFHIE IR 252 LTz, FraC ©

A9 BHEE R XA NIHEERONE R R 2T 52T —TH BT LAREN, FraC DEZEMKILICIHES THUKR
7w MEABIEOSZHIIS | N T —AEBIDA A w FLIRBH T EARRENT,

1. IFL&IC
BHEIEERNOWS L T AITEET 5, EEEgRED
HNFTH S, EEEREOTHBEBEICK->T, ZNH
ROMEEKREL RS, RICHIlEZ EZiE8E e 3
HZEAMIAAMEEAE EEND, ), AR (BE
TERED ICHAAENICEAERBEEAE LT NS, C
DRRCEHEZ 70T % &, Pore-Forming Toxin (PFT) {Z
B 2EAEOMEDOMEA S AL > TL %o PFT IXAJTA
MEAEE UTERES N, AR OMEEL 2 TRE
WRZER UML) ZBKT 2EAETHS, TNET,
T D IR /INLIE B DRI 72 BEHE >, AR D FH R A
PFT /MU RRBEIC 27 5 2 % A /1 = X NG RIRATH
> 7o RAIVATEER VBRI B CASAT SR I EDE A
IS B AN A LOfRZ, EAEDO T +—IVT 1~
70 H B L OAREIN R BERICEH#NT 5 2 DRI E N
T3, AT PFT O—FE FraC Z VT, PFT DH
CHEM LRSS R O B O 7 5 U 1z,

2. FraCiatEEA L IEERSHEFDERIEE

FraC "J{ATE B B/ (Soluble monomer: S) i f it I
IMRAE 1.7 A TYUEE NIz (Fig. 1A, B). T ORI,
VEFUF v 7 H3E PFT TdH % actinoporin FHIC HIE T % 4E
EZH L TWE L, 2]o Actinoporin $H0D N KEGHICTFFETS %
MBI a- ~NU w7 2 (Fig. 1: faERs) 13 AEAE LT
a7 FAA Y (Fig 1: FEED) DHENERAENS,
HEEE R XA > Td 5 [3o

PF NEWS Vol. 31 No. 2 AUG, 2013

Figure 1

Crystal structures of soluble monomeric form and membrane bound-
monomeric form of FraC. The core region and the amphipathic
N-terminal helix are depicted in blue and orange, respectively. (A) Front
view and (B) side view of the water-soluble monomer of FraC. (C)
The chemical structure of DHPC. (D) Structure of membrane-bound
monomer of FraC. The residues interacting with DHPC are depicted in
green. The region occupied by the lipid head groups and the acyl chains
are colored pink and grey, respectively.



Fiz, FraCR VI VIRE Y h 7AWV T+ AT 7 F V)
Y Y (DHPC) &Mt d 5T & T, FraC fREMEHH
1A (Membrane binding monomer: M) D 5 i 38 HY 57 fid
fE2.3 A THRESI N (Fig. 1C, D)o FraC (M) & =% 7D
DHPC &fEA L THED, ZFN 5D DHPC I A KEEE D
HZTER L Tz, FraC & IREHE & KEMBZIEK L,
X BICHHMERIEE T > T —D K S I BRI 22 Z H)
LT, RERSEHUKEHEERZ L T, 5% T
actinoporin [IfEE— R T DHZFMKT B LEAOLNTE
[4]e LM LD S FraC (M) ORGSR S, FraC [ZHIC
HAAERDOIFE —n 72V A RELT 11 THREELTWL
DT AL, FRENKE LI RHEEER Z 0T %
CTETHEMER T UL TWA T ERHENE
Tolz,

3. BBE A ZERNE LR

FraC O/NMLIEBGERRE, BERES R T v 7 e Z2nichil
ZREBRAT v THhokZeNMM5ENTHS [5], &
WrzEcid, ERBEOHKDE VD FraC OGS L 28
HWIERIC G 2 508 %, TTNVERKBETHZ ) RV —L
EHWTHEN Uiz, URY —LOERICIZ) VIEBETH
5 VLAANT A AT 7FYIVa) y (DOPC), AT
4 VABETHBAT o dITY Y (SM) ZHWV,
DOPC VRV —L, SM UKV —L, DOPC/SM EHRIES
VRV —L & FraC ZZNFN)LE 4, FraC 7z FmiGt:

Figure 2

Effect of the lipid composition on the membrane-binding and pore-
formation of FraC. (A) SEC analysis for effect of the lipid composition
of the liposomes in reaction route of FraC. Buffer contains 3 mM LDAO.
(B) Model of lipid membranes. Liposomes composed of only DOPC
or only SM have homogeneous membrane surfaces. Lipid domains are
observed in liposomes composed of DOPC/SM. Defects are formed
at the interface of the lipid domains because of the difference of lipid
packing and the mismatch in the thickness of bilayer.

PF NEWS Vol. 31 No. 2 AUG, 2013

19

FNC K> THANAE - B LUE, Y1 AR o~
757 4 —%f7o % (Fig. 2A). ZOFER, HLHEE K
J& LTV FraC & 28 mL IZ7AH L7z, DOPC VRV —
L, H20VESM U RY — L ERIG LTz FraC O¥E 7 E
I 22 mL THH, DOPC/SMIEE Y RV — L& Kt
U7z FraC & 11 mLICiAH U7z AHAIE 28 mL, 22 mL,
11 mL @ FraC D%y Fffi% SEC-MALSIZ K D [AE Lz &
T A, TNZFN FraC (S), FraC (M), FraC iXEG@ASIZ &k
(Trans-membrane pore; P) TH o7z, TDFER KD, FraC
¥ DOPC & SM WWTNDFHEICEHTT 2D, HWEED
HF P COHREBNL RIAZEKT 2 2 EAVRENT,
DOPC H, SM B3 g—7xKT&H %7, DOPC/SM iEH
JRIGIEE FA AV ZEKT % (Fig. 2B)e TORAAL 2D
BRE T, BEOH—&T IS4V AY NHRFTICHE
TN, ROKRIKAEE E—Ei L 3Rz 5 (6,7, D
KO HIBE D TO/NE 75D % Hid defects EMEIEN S, &K
D FE7 AL Z2MIERATIC & D, defects Y FraC O N AR\
)y 7 ZADHEARERADOBATZEE L TWVD T ENHS D
Iilixolze DED, NERERAY w7 AU defect 72 BHI LI
BIZL Y —THBEVZ%, LMLEDS, FraC (M)
TATMHEBICEE L TWVWS N KA v 7 AR, EDX
I U THEREE P —E LTEI DD, ZDOEoh
IR TH 5 720 Z T T FraC KA DR SR
ERITV, HEZ(EORYIHICIE T 2 BIROMIAZE HIE L
7zo

4. FraC ZEF05ERIEE

FraC 7 S M5 DDM K U fle B Uz 1A POC & 4&
bS5 T & T, FraC “BAHE (Dimer: D) A5 fiREE
1.6 A THRE X Nz (Fig. 3A), FraC (M) DIEERE AR
5 FraC (D) & F1AkfIE & DNiERGRZMF % &, FraC (D)
AR FCHBEREDRICA TR % LT e, FraC
(D) & FraC (S) & DfEGE 217>/ &L T A, FraC (D) 5
flo7m b~ —EHEAR R UMEZE LT\, —H4
FraC (D) |07 80 b= —"TI&, NKEANVY w7 AL
1E1E S % Phel6 5RELJE D D T HREIE D FraC (S) & ld k=
B> TWwiz (Fig. 3B)o FraC (S) Tl Trpl49, Phel63,
Hel71 5830 5 7% B BUKIED R v I Phel6 FEREAH A
TNTVBDICHRHLT, ZEIKTIE Phel6 FREIBIKR T
v b SEHRN, FOBUKKT Yy M3z LZE S 1 D0
FraC @ Val60 3ENMHFA T NS LW 5, TBUKRY v Ml
NI OS] HEIEEE N7z (Fig. 3C), %7z, FraC
(D) ® Ramachandran plot Zfi#fT L7z & T A, T Phel6 5%
HEANE IRV F—NCAZLETH > Te, TORREN DS,
FraC (D) X RO 70t X TIXERIREICH =0, &
HERE N TR EELEVHETH S W E Nz, 5
B DX D EARLEGREZIR TEOE, K kO
DIRTREREE®, MM TOEHEORMICLZEDTHS
LEZLND,

ZZTHREZ, —BENRIGHRkTHE L E, i
FADZBARRITIC K > THERR L 72o (A) BUKRT v + 72 H8
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Figure 3

Structural analysis of dimeric form of FraC. (A) Front view of the crystal
structure of FraC in the dimer form. (B) Superposition of monomeric
FraC (yellow, light blue) and a protomer of FraC in the dimer (orange,
blue). The protein chain of the protomer of the dimer corresponds to
the left molecule in panel A. (C) Possible mechanism of dimerization
in lipid membranes. In the dimeric form an exchange of the residues
inserted into the hydrophobic pocket is observed when compared to the
monomeric form.

T % Trpl49 5k L, BB U7z FraC OBUKRT v M
AEND Valo0 HHEADEFIC XD, BUkRT v MEARE
F ORI G772 FE U 7o 28 54K Val60Glu/Trp149Ala, 2255
& Val60Glu/Trp149Ala (& /NLIE BRI EF AT O 10 73
DK FL, EHCERLRIAZNT 5T EMHR
Tholze B) VAIVT 4 REFEDEA [511C XKD N Kl
AV 7 A0 R U 722 FAA Val8Cys/Lys69Cys, 22
LK Val8Cys/Lys69Cys D BRREMREAT DFEH, N RGN
U ADEMZRET S L, ZERMEEFRRICHEE N,
TS DEFATD S, BKRT v MMRATREDO T
J5iE FraC DVINMLZTEK T 2O EEZR X7 S THB T
EHRENT, Fiz, BUKKRT » MEAFRIE O ISIC
FWVTNEKRAY v 7 ADERSEZZINE, 28K
&SRR E NV LIRS T,

5. &8

AWFSETld FraC O X KA MRS RN & E L2 FERIC
XD, FraC BA[TAMEAED SIEE@ER L BAICELT
BEROFEM R TR 2B L7z (Fig. 4)o 9 FraC (S)
33 7 O B RS AL CHERIRIC RS B9 %, FraC (M)
WD N KRR v 7 I K O EARBED defects 7
FEL, NUw I AEFERICH AT S, T 0D defects 7 12
B & LT v 7 ZDOEEBERANDOBITA =X
L, KBSy 2 v — - ALPS TF—7 [8, 9]
DIERBF UL T3, 7272 LHEEATO N KN
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Figure 4

Model of activation of FraC in lipid membranes. FraC (S) binds to lipids
possessing a phosphocholine head group (like DOPC or SM). FraC (M)
dimerizes, followed by detachment of the N-terminal helix from the
core region. The N-terminal helix inserts itself into the membrane in the
presence of defects in lipid domains, leading to pore formation (P: pore).
The oligomerization and transformation take places cooperatively.

Uy 7 A&, Phel6 WBI/KART v MHASNEEHEL
BT ET, A7 RALVICEZ LS TWS, [M5h
DES>HIDNRTNEE Y=L LTEH RV, TDES
T £ 722 DHBIKRT v MEARREOZHL G TH % &
HE5NB, FraC DL RIKENT DD EEINL, NEKiG
ANV T ADAY T A A= a VEARRERT ST LT,
NREGANY v 7 ADEHZET T AR E N, Tk
BOKART Y AR O LIS T, Valoo DR L 7z
FraC DBUKRT v MCHAI NS T LT, ZREDRE
RICBERBRL T e, 51T, BRIC RAL UFEELAEND
BE, NEEGANY w7 ZAOREMMEZRICKOEEFEI N
BE1E, Phel6 13 T3 )VF— IS ZE R TTDBIK KR k
MICER D, ZEAREARIEE N7z Actinoporin DHIEZ
{beZB2IKMiZ EB RIS AT v THRONMIES
HEROXRICIR > TE Tz, AWIZRICE D, NARIAY v
7 ADJER & Z RSO LEZ, BUKERT v MCHiA
ENBHIEOZEII)SEN U THREACHEA TN LWV S
Wl mETIVARE TN,

6. HHYIC

AWFZE Tl X ERET 77— Z DUEIC, & T )b F—his
ARFZEHEME « Photon Factory DY — /LT 1 2 AR NWI2A M
U NE3A ZHWie, Wigezi D R ITATDRE, &mIx
JUFE—I# 2T ZE A « Photon Factory D A Xy T D5 AR
DTPHNDOENFTH B, TIEHOEZLRLIZ,

5| >k
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Figure 2 Neutron reflectivity from multi-stacked phospholipid bilayers
on a Si wafer.
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Figure 3 (a) Neutron reflectivity profiles of Si substrate taken with
SOFIA reflectometer before background subtraction. (b)
Neutron reflectivity profiles of a deuterated polystyrene
film on a Si substrate taken with SOFIA reflectometer after
background subtraction.
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Table 1 Typical measurement time for a specular reflectivity
measurement with the accelerator power of 300 kW.

5 minutes (Q, < 1 nm™)
15 minutes (0, <2 nm™")
1 hour (O.<4nm™)

30 minutes (0. < 1 nm™)
2 hours (0, <2 nm™)

15 minutes (Q, < 1 nm™)
1 hour (0, <2nm™)

Deuterated polymer

Protonated polymer

Si/D,0 interface

Table 2 Specifications of sample environments available at SOFIA.
RT < T<300°C

Evacuable

Multi sample stage

Gas flow option

10°C < T'<300°C
Humidity controllable
(under development)

Multi sample stage

High temperature cell

Low temperature cell

Solid/liquid cell A Pour solvent after packing
(easy for packing)
Required solvent: 8 mL

Solid/liquid cell B Pack cell with solvent

(hard for packing)
Required solvent: 3 mL
Temperature controllable
10°C < T<50°C
Required water: 100 mL

Langmuir trough
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Figure 4 (a) Neutron reflectivity profiles of PMPC polymer brush on
Si wafer in contact with NaCl aqueous solution. (b) Volume
fraction of MTAC brush depending on NaCl concentration.
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Figure 5 (a) Neutron reflectivity profiles of a neat PDMS film and
PDMS film with PEG-PDMS copolymer in contact with
water. (b) Scattering length density profiles of the films at the
interface with water.
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(2)

(b)

Figure 6 (a) Time dependence of neutron reflectivity profiles of a hydrogenated/deuterated polystyrene bilayer film after temperature jump. (b) Time
dependence of scattering length density profiles at the interface of the bilayer film.

(a)

(b)

Figure 7 (a) Time dependence of optical microscope images and off-specular neutron reflectivity profiles of a polymer blend film after temperature
jump. (b) Schematic illustration of dewetting development with time.

LTWBZ EeWnh5d, £iz, BITOBROILETERIE
reputation Z E & HMENTEZ > TWVWEH, TOHE
EE D T RLOEAG R EZDICT D HEESZHELT
WABICE DD 5T reputation & E & LR 755 BUWDRKT
FERMESNB Db o7z, T 2 BIEZIER LTz
ERIEDFRLEDEE > TRV EEEL TS EE
ZABTENTE S,

e, @R FRBORT TEREHEEDETFRIES
BT LICE S TRVIBREE 2R 5 T LW A[RET, OJ—
TAVTREODHBICEHWONT VS, LML, Ei%E
EHbALO— T BB, SR FT LY FOEENE
M CHMANTHWTEICIZ> T LE S PENZA S HEDNH
D, Thziifild s LMW TEMNCEEZHEDO—DOTH
%o ZTOEBHIKITED LTI LY ROBENT 2 A=A L
EHfRST S EHNERT, K> TENZa— %z
YT BN A BN LR TE %, HERFEOERT

PF NEWS Vol. 31 No. 2 AUG 2013

-28-

W—TEE0 17 LY FOMENBERN S 2 M2 FR=E
TOAJHIERER « B iR SPring-8 T D X #RIZER - B
TIEERAERL J-PARC TOHMYTHEZHAGDER T L
&> T, ZOANZALERBIIEEITo T [11],
ATEDEE pm A7 — )V OREZ BT 5DICE L TH
D, TNCKOPURENDEZ 2R TZBIRT LN TE
%o =7, XERHPHFIE nm A —IVOBEE BT S
DIHELTHD, JEZEA nm OFEBERENED K S ITEL
NTHL D EENTZ T N TES, FRCHETFIFEKRE
£V T 2HWE T TREDOES T E#AITS T &
MWTEBZD, M F 7Ly RONILTENTNDOITH
EDEIIAH L TVRINZRIERT BN TED XL,
Rk IEIEBE I M &0 S ATEERVS T LTSRN
EE D2 AT —)VTH D pm R — )V O HikE % B5
TBHIENTES, TNLDOBEEREZHAGDE AR
DI B, FHPHENICBETRT 5 & D% Fig. 7(a) IS,

YIKEDRC B B3 <)VF T a— THHNED T



FUAMERBIS CRISSE N B Plid i & 2 REfETI 20-30 77
DMTH > Tehy, W EIh - FIESRm K A THZE NS
pm A — )L O RS Tld 10-20 77 ORI TR 7x ¥ —
IWBNTVS, ThREBFENDEE ZHICET 7LV
RONECTEB DD IBEL, ZhUC K > THEENDEEL
EINB T eEBIRELTVS (Fig. 1(b))e DFE D, FHff
D IEELIC S WE S HED T 7 LY R TEUINR
N DI %D, EFETHENTE, EHRED
ORTEREZVERT % L TOERERIRENC RS LIRS
N3,

4. BbYIc

J-PARC/MLEF IZ % & & 17z SOFIA & R EE L X)L
MREZ G T 2 R HRE T, EAREELTXY VTR
G S, RATIRFREEIC K 2 Re HIE & 7OV Ak
FORAY Y FEEMLIEMEDEREIN TS, &,
J-PARC [ C OEICINEZRDHsEZ1T 25 TH D, Th
IC& > THBTFRENE SIC3EBICARE TETH S, 2,
SOFIA & LTI EMEDHEEI S —Z2FHAL T 1 om A2
g OWyNRRHIEZHEE L T, BRDERlEE X 51
HEET B 72 I ) B— MEIEIC K DBRRRICHIZL, & LIk
VA S B 2 728 OFRIBREE 2 Ui I 23l TH %,
7z, PFICEEHEHE—LT A V@B N TVEVLD
X2 O T 3 & JERNIC i1 745 2RTH - SRmlE oy
—VTH 5, MEBKTHMEZ 020 AF v > THBD
KBREO XA TERGICEBRNMTZ B, THUT TR
MREE =R AN TH 2 L, TS ZRREFIH
TEHCLICE>TIIVF AV S AMIENATRETH B,
Zhicky, FAOTa—J71RTiRESTENTER
WV, KONGRS, RO MOEREES LN TES
[12]o &7z, FRCHEDEXROGEIX@SOEEEREN LT
MAREIC X 2 EELZ BT 2 2 LA ATRET, 50
B0/ #EEICEEA U e/ MO EELZNE T 2 2 &N TE
%, TOXKIEHNMEEDORIEZSDE AT
Wiah#EL L, XBOKEET RNV T—IUThHbLEVR
E9. 722U, pm R —)VOmHNAEEIC RS EHFPETFT
EIEFI I K DHEDAIRETH D, o ZillAHED
BB LK TEBAT—IVEET 2 ENTES,
CTOESITRERAEICENTE XFRE P EFoMEM
BL, RV Fa—THIEICIFRISEL TS EWVWE %,
AREDNFHE OH LW O—Bh e RN TH %,

PF NEWS Vol. 31 No. 2 AUG 2013

-29-

51 Ak
[1] L.G. Parratt, Phys. Rev. 95, 359 (1954).
[2] http://en.wikipedia.org/wiki/Neutron

reflectometry#Partial list of neutron_reflectometry

software
[3] N. L. Yamada, and N. Torikai, Thin Solid Film 515, 5683
(2007).
[4] K. Mitamura et al., J. Phys.: Conf. Ser. 272, 012017 (2011).
[5] N.L.Yamada et al., Euro. Phys. J. Plus 126, 108 (2011).
[6] K. Mitamura et al., Polymer J. 45, 100 (2013).
[7] M. Kobayashi et al., J. Phys.: Conf. Ser. 272, 012019

(2011).

[ Y. Terayama et al., J. Phys.: Conf. Ser. 272, 012010 (2011).
[9] M. Inutsuka et al., Macro Lett. 2,265 (2013).

[10] D.Kawaguchi et al., Macromolecules 44, 9424 (2011).
[11] T. Xia et al., Macromolecules, accepted.

[12] H.-J. Liu et al., Softmatter 7, 9276 (2011).

EEBN

&S Norifumi L. YAMADA

YIEMSERI AT BhE

T 319-1106  ZYKIRASETAB AT 175 203-1

TEL: 029-284-4274

e-mail: norifumi.yamada@kek.jp

W& @ 2005 4F [RE R ZAEYE R 2R 3R B IS 4R,
2005 F & T3 )V F — MIE AR IR Y RS G R 22 e
LB 2% T 2009 LERIIZEATHIZIC ST (B . 181G
o

FOLDOWIZE -V URE T/ T« A7 OER - @, T
RHFRGHS X UZ DFEBERR OB FE,

YIRS BUF B <V F T a— TR DT



BRERRSE 0 BL21: s Rl EE NOVA Z R LT

v R P AT IGELAE LS K B K R IEYI DRSS

MH—E ", KT, BRERAR?, KTHEC, SrEp', THRE’

LT OV — IR TR PV ERSE RIS AR, * AR ISR SRS J-PARC 2 > X —,
P AR W PR FERRS - € — LSRR

Structural Study of Hydrides by High-Intensity Neutron Total Diffractometer

Kazutaka IKEDA', Toshiya OTOMO', Kentaro SUZUYA?,
Hidetoshi OHSHITA', Naokatsu KANEKO', Akihiko MACHIDA

'Institute of Materials Structure Science, High Energy Accelerator Research Organization (KEK),
*J-PARC Center, Japan Atomic Energy Agency,
*Quantum Beam Science Directorate, Japan Atomic Energy Agency,

Abstract

AR T IIHSS 3% J-PARC DY - iRl Ea i ac SRl & Nz sk M 72 EELLEE NOVA 2 VW TkEE
MIORSERFZE 2 B Uz, 7V = LIKEEIC B W T, AlH, K FREICIEES 5, KERHERISZ HIE S 5 i1t
VIR SIS Uiz, T2 Z VKENC DWW TIX, 11 GPa L EOEFESI R T 1 /KEY) LaH O EHERENERT % T
Ehbh oz,

1. IZL&HIC

KB XM 7 V) — > T3V F—DF 17 & U TH AlH, = Al + 3/2H, &
DI ENTWVS, IKELXINF—DREIDEEE

Jr « B KB R O SR LD ETH D, ¥ IKERHKIG T, ZO05E FHEMERRERnB X
B O/KEME ZIRE U KRBT S & OB Z 1A UEHTHRERD S, 7V =D LBk (JEE 3 ~5nm)
SN T BWIRSMRIERGTOEM L 55, Pk THIZE % K@ b NIz AH, ki 7 (CKEE 100 ~ 1000 nm) DHNERT
WKEDHELEND 28, BAICE > THELE NS XiRE It ESE7 VI LOWH ERKENHEE TN TS [4, 51,
B LU TKRDONEERZERTVEWV S RN H D, R F 7z, AlH, bR OBEYIAKER G2 I LT
BEMRPOREONETERZ1E 5 Tz DI P EFHRD B, FEBOBEEROENCX O XKEmITHMMA 7 Sy
VARV, —/, MmMEICRET 3RS D ENEAICIEH 7@%@Lfm%mm&m@%%ﬁaga@%@%xﬁ%
—DT =TT OffTIENETH O, PIETFEELDN 55 DHANH ERBENTER (4, 6], TOREELY
5N 2IKRICEET 2488 & XRELIC & 27kRDN DR mu%%e< ﬂt@mm%ﬁﬁmk 50V C, AlH, T—
WMERT 2RGSO RZHEHINCHIAT 2 2 EWNERE LK TV (AIH,-nEL0) 5 IT—FI)VAiEES % & 2B
%0 iz, FHTRWSw 775V R (@ SIN) DB KENS,

WEIERRITICIE J-PARC D &8 IV AW T DN g ) 72 FE 4

L, SPring-8 ° PF D&M XL L HICHHT S LT 3LiAIH, + AICL, + nEt,0 — 4AIH;-nEt,0 + 3LiCl

IKEA YN B Ed 2 SeE N R ISR D R RE L 72 %, AR — 4AlH, + 3LiCl + nEt,0 (R 2)

TlE, 7V KB MMB RO T > &V kE)7ZF

E LT, BT & XEROFIHIC X D ST REL 75> bizLizbid, T—7I)VEHEEED AIH, IDWT, EifE

TR RN %o J& X KR35 K Ui g k7 BT IS K O 4 RS 72 T
LT, BUMNHER & & BITRERH RO 2 387z,

2. 7IVE o LkF{hokFERERE & E{LniE AIH,-nELO 13, K2Rl &L S I, TBERMILE 7o

TV LKEY) (AH,) O/KERE, HREE — 7Ry 7 At (FE-80°C LU, BEZIERT 1 ppm LLF)
Y 10.1mass%, AR DS 149 kgHy/m® & HD TEW, Fiz, IZ BV T LIAIH, & AICL %Y TF )V T — T LISt ¢
LiH *®> MgH,, AlH, 7% & DEVIKEEEZH T 2 wEkHE HLT, ML LICl ZA8T 5 iIckbER LT
e o RS KR (LiH : 650°C 2L E, MgH, : 250°C L4 AlH; E = —7 )V 52 TR L T — 7Lz i B
I, AIH, 80 ~ 150°C 12/&) TROKFEMH G KX 1D TRTLICKVBEBEND, AIH, I a, o, B, v 8, &
WEITT 2D T, KEHBMEE U TOBRRENREN([1- CDTDODHEBHISN TS, H“EI*—T}I/(D S E I
3]s KOS % AlH; DHMRIET %, Fig. 1 ICHKIE AlH,
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Figure 1 X-ray diffraction profiles of a-, B-(+ y-), y-AlH,.

TG (mass%)

DTA (a.u.)

100 150
Temperature (°C)

50 200

Figure 2 TG/DTA profiles of a-, B-(+ y-), y-AlHs.

DR XFREHT /82— 2R K 51T, 50 ~ 90°C D—E
REPTHZESETZTLICED a-, B- (+v-), y-AlH,
DERRITKIN LTz, Fig 1 iARKITRT XS a, B, yHH
EIANT[AH6] =y FTHEKRENTWSED, 2=V k
HAE OKFELE) O RLZ, 20728, Kb
FIICEM Uz o, B, yHHD () HEIEZNZTN 1.49,
1.09, 1.31g/em’ & K& Hx5,

AR U 7Rl OBV R A BA T T RS SR 2 Fig. 2 IR TS
B- (+v-) BX U y-AlH, G ERHNCFEER S 2 #% T a-AlH,
ICAHBERS L, a-AlH; i& 130°C {33E THEAD K E R H K IS
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MEITUTTIVIZ T LDERKT %, WITNOMHE 9.6+
0.2mass% (FEAE{H 10.1mass% D 93% L F) O/KEMHE
MBI NIz AIH N TICEE NS a-AlH;, DE% 4mol%
9B L, X#BXUHREFEITAIEICHT 2 RsE e
— 7 ORESELIE, ZNFN, Int(a-ALO;)YInt(a-AlH;) =
4.6%, Int(a-ALO,)/Int(a-AlD;) =2.8% &7%%, TH5EOME
W ETH/INE L, BN ARLE R AIH3 (AID,) D]
TENE LRI ERE R 1T 5 BN B 5 T2 D E i X KRBT
ENRETH Tz, e, RMMITIKBILYIDNEENS
EEEZONTOT, R ETRE A7 B3 E 2 St
L7z,

LiAIH, DX D I LIAID, Z i3 % Z &ic &K D AID,
ZAR L, J-PARC Y)H - Hanhl 2R ERMEE BL21 & ol e
EEELEEE (NOVA) IZB W CHEFEFTHIE 2T 72
[7e F7z, AH, EH T EIHT & SPring-8 BLO2B2 1< 51
% R X AR AT E 2 R L Tee 2NN DTSR
— > & Rietveld fiRifr OFEH A Fig. 3 (a) ~ (c) IZ3F s AlD,
OHPPEF RIS X —2 & AH, D XFREHFSZ =1k %
Rietveld f##TI& T IR L THD, TNEFTHESINT
WARERRE ST A—RZ e X E LTV, AH, D
TR 2 — NIRKEO R Z I IETFHEEGL & e
AELIIR D72 DI Rietveld T DS R F DA+ 754G
RTHBD, FAROKEHE ST A -2 R 5N, &
EAROHEKR% Fig. 3 (d) ~ () IZRT. TIVI =LK
FEMLMTNE ZRIITE—= DB ENTE D, Th
513 x-ALO, DI T-RIEEEEIEW T EWNbh o o CGREE
D 101 ~107%), LI=W>7T, T—F/)VBEEHIC XD AlH,
R 7RIS x-ALO, WMEK LIz T &R EI Nz, TV
=L OK) BEYITE, BUIERMICLER -ALO, LISt
I, ®LER Yy, -, 0o, A, 8-, k-, x-ALO;, AIOOH,

V il

(a) AID; (neutron)
Rup4.03 %
R 242 %
Ry 2.84%

I

(b) AlH; (neutron)
R, 0.60 %

-

Re B.10%
R-16.10 %

(c) AH; (xx-ray)
Rupd51%
Re 3.03%
Re 120%

ETI— ”

015

Intensity {a.u.)
Intensity {a.u.)

—t
030 035

020 025
Lattice spacing, d/nm

015 020 025

Lattice spacing, d / nm

030 035

Figure 3 High-intensity neutron diffraction profile of (a) a-AlD;,
(b) a-AlH; and (c) x-ray diffraction profile of a-AlH; in
linear scale. Rietveld refinement results: observed (cross),
calculated (line), and residual (line below vertical bars)
diffraction profiles. Bragg-reflection positions are shown for
a-AlD; or a-AlH;. Vertical enlargements by 60 times of the
diffraction profiles are shown in (d) for (a) a-AlD;, in (e) for
(b) a-AlH; and in (f) for (c¢) a-AlH,, respectively. Positions
except for a-AlD; and o-AlH; are shown by dashed lines.
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Al(OH);, ALO;-H,0, FERE ALO, B EMNMEEINTEY,
FIRICBWTOLLEITFIET %, BZHL x-ALO; ITEZE
FTHRIRLEC EICEKDERLTEEEZDBNS, TOXREA
EE (bW DA BORRR IE T — 7 VB IS B % 7 D5 X
et T EITHIEIC K DS S TES LWL THD,
NOVA D% DEEARIBRER i 2 T U TRzl L T
%o

3. BENTTERTIEEBES 2> 1KER (LD

SRR L OBFEID TR, BRIk
LT NT 278, KEFBMEOMBOTEE LTIAL
FHEN TV, FHHESEICRS NTKEFE T30
WICPUmEAT A b2 HE LT 2/kEME R, 5K\
KA b EE LT3 RE MM E RS, JNEART A 2
NEEEN, ERFEKEFRETD 101 &5 1KkFEE
PNEINF DT LIx EDOBBEERY FULKEDT VY
EIBOKAITIE K BN TV S0 TS E Tl
5L, FHELEVWEEZSNTE ],

SR 2 IKEY) (LaH,) 1 10 GPa B X 2 &EEST K
TRBHTOREENEEZ 28T 5 (8], &N
TTERENTNEOEBEEFOMIE 2 KE XD &1
MR 17% & /NS W T DKEBEEMEVIRET H %
CHEIIE NT=DS, N7 RF% Loed 2 IKE YO H—H
ICHETTT % T2 DICFHEBRORGE X ARRIATE 5 T2 BB TH
DIKFRFDEEY A b & EERZPUET 2 bR
PrilE 290 Uiz,

HPEF [T SR COKEDNENS 215 5 Te DICHFIRE
IKFEEZEHT 5728, FailcHfifk (H& D) #hR7%z
f##8 LTz, SPring-8 BL22XU DX A YT R7 V¥ )Lt
FAEHTERZ A U 7z @il X AR OISR IC K D LaD, IC 11
GPa DEFENZINZ 3 & LaH, DA & FEREORIEZ LIS
KO 2MHICHEELT-728, T OMHDBEECDW TR FAAD)
RNEEHTES, ZTT T, NOVAICHEREXEETH S
Paris-Edinburgh 7' L X723 A L C LaD, IC 11 GPa D& JEH

Figure 4 (top) synchrotron radiation x-ray diffraction, (middle) neutron
diffraction profiles for the decomposed products of LaD, at
13 GPa, and (bottom) calculated neutron diffraction profiles
for LaDx. The calculated neutron diffraction profiles for
the NaCl-type structure of LaDx with the D atoms partially
(x=0.6, thin line) and fully (x=1, bold line) occupying the
O-sites of the fcc metal lattice.
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Py EHTIEZTT> 28T A, 10GPaZBAZEENF
T2 M R EThR N BN 7z (Fig. 4 [9], {KE/KZ
BEM OB N2 —CEHT 2 &, XHREHTTlERERE
TN TRSED RS2 — U NS N B D, kT
BT CLE LN TREE DTS2 — VDN, FETEREI N
HIEBORITEENE S Nixh >z, 22T, IRV
EHKKZOPETFHELE (b, =8.24 fm, by,=6.671 fm) %
ERTdL, TOMEKEZREMENEE (NaC) K& %2
JERLTWEZ ENbhote, iz, ErKEBEEHDEHT
ISZ=ZDNWTh, JED LaD, 5 & D LaD; ISV
BEWMERENTNWS T bz, Tt EKEY
Tl 2 7KEEY), 3KENFET BT i X <HIBN
TWIED, R K > T 1 AEIBERT S T &
S5hicizo T,

4. BbhYIc

Al SR & SRR Xz R U 7okE e
DOREETISEE LTIV oo LIRS & T v 2 VkE L
MR EN Utz IKEDIE IR AT ZRHEZFI Uzk
FIEM KR IV F—HEZOFRBRIHNETH S, —
77, LaMnAsO, H, 7% &, KZDEEET 1 hADKZIniE
BEVARA ZFIH L cmEmEE T F—7 (0" > H +¢)
M OHEEREE L THEHENTE D, ZORsEmTIc
& EFEHFDTEH TN TV [10], J-PARC DBAKZAIC
BEIL, ZomBEREF2IERT S LI DIERDHE
Bitia CLI R T & - 7ol A O fRMT NS RE & 7%
STz, EHIT, R XRZFANCHERH Uz 2 m7Rst
iy 5 RS IRHT ONE EDTRIEINC LR 5, BhEE R fRAT
Bl & TN B HEEH I IC BTV F Tu—7
FIRDEHTE S T L 2T %,

EF

BT R R IERIC S W e RV e AT R
+ COEMRIZEERS), IRERE L, (I EE 1,
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FBEE GRIERYS) WWE#E#hN e UE T, AR L
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Molecular geochemistry of arsenic and
selenium in calcite
(AT A FRDOERRUE L O3 FHERILSF)
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ZHRETZ L LTHLBIFRELSNTHED 3], TOKI%
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[1]1 Y. Yokoyama et al., J. Phys. Conf. Ser. 430, 012099 (2013).

[2] Y. Yokoyama et al., Geochim. Cosmochim. Acta 91,
202-219 (2012).

[3] A. Horneman et al., Geochim. Cosmochim. Acta 68, 3459—
3473 (2004).

Figure 1 (a) Backscatter electron (BSE) image and correspondent XRF map showing the distributions of
As, Ca, and Fe as tricolor map. (b) Normalized As K-edge u-XAFS spectra for individual spot

within FF-calcite and matrix phases.
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Structural factors of bio?enic Mn oxide
affecting sorption of Co*"

Qiangian Yu
Advanced Science Research Center,
Japan Atomic Energy Agency

(IBLSEISKF]
Kyushu University

[(RBRET>RE-LFT1V]
BL-12C, BL-9A

(FAXiEE]

Biogenic Mn oxide differs from the abiotic Mn oxide mineral
and is one of the so-called "geomimetics". The existence of
biogenic Mn oxide plays an important role in the biogeochemical
cycling of other heavy metals in natural water systems [1, 2]. In
the present work, the structure of biogenic Mn oxide produced
by fungus Paraconiothyrium sp. WL-2, which was isolated from
a constructed wetland in Kaminokuni, Hokkaido, Japan [3], was
characterized by XAFS spectra (Fig. 1). The structural factor of

biogenic Mn oxide affecting Co” sorption was investigated.

The primary product of the Mn bio-oxidation is hexagonal
birnessite with a turbostratic structure. XAFS analysis
demonstrated that the biogenic Mn oxide consists of octahedral
sheets with Mn(IV) as the central metal and some vacant sites.
Mn(III) atoms are coordinated to some of the vacant sites in
the interlayer. The sorption of Co®” by the biogenic Mn oxide
is higher than Zn®*. The excess sorption of Co>" than Zn®" is
nearly the same as the excess release of Mn from the biogenic
Mn oxide. These results strongly suggested that the interlayer
Mn(IIT) can oxidize the sorbed Co’* to Co™, resulting in excess

removal of Co’* compared to Zn>* by biogenic birnessite.

[1] Yu, Q., Sasaki, K., Tanaka, K., Ohnuki, T. and
Hirajima, T., (2013) Geomicrobiology Journal, DOI:
10.1080/01490451.2013.774075.

[2] Yu, Q., Sasaki, K., Tanaka, K., Ohnuki, T. and Hirajima, T.,
(2012). Chemical Geology, 310-311(5): 106-113.

[3] Takano, K., Itoh, Y., Ogino, T., Kurosawa, K., Sasaki, K.,
(2006) Limnol. 47, 2457-2461.

Figure 1 Co K-edge XANES spectra of Co sorbed biogenic and abiotic Mn oxides (solid curve),
overlapped with fitting result (dashed curve). Co K-edge XANES spectra of 100 mM Co(NO;),
solution and CoOOH were also plotted as references.
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