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NFOREE, [KHY
Guimier analysis:

Hg) = 10exp(=¢g°R,*/3) mn

for @ rod (beight TH, radsus R)

Kq)= Hl)%:xp(-q:k" 14)

foe a disk (width 2H, radsas R)
] T0 )
- YV -i'H* 13
Na) ﬂO)v,R.exp( iy H 13)

NFOKRES, 7, NEEE

Distance distribution function analysis:
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BEAROEEV S
Porod slope analysis:
log 1{q) = const. + alog(q)
a = D-6 (fractal demension D)

(A)]

EAFHOBIEY
Kratky plot analysis:
q*1(q) vs. g plot
a=191/4" (persistent length a)

NFE

Zero-angle scattering intensity analysis;

2 ’ AT
1) x N l(p“ -p,)V ]‘ =N(pV) m
where N, the nember of the solete panticles; V. the particle volume;
raand v, the average scattering densities of the particle amnd the water
solvent ( py = (<0.562 + 0.0697x) 10'%cm?, x is the volame
percentage of DO s wisern) P the avernpe excesy scalring
demsity , so-called comirast

NFOREE, NEMEETFRE—
Stuhrmann plot analysis:
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Form factor A(q) of a particle composed of n subunits:

A@ = f{§p0) 000 - fexptiq ryar
“

n M

- 3A(@)expliqr)

where Aj(q) represents the structure factor of the i th subunit with th e

scattering density distribution r;(r) and the mass center coordinate r;.

I(q) averaged over the solid angle for a particle composed of identical
subunits:

19 = (A@A" (@)

= (47) [l (@)dR

- (4ay”! fﬂggfx(qw,(q>cxp{iq (51 ) @

= (4m)"! fﬂlw,(q){n +SSexpliqe r,,)}dg
“
where () means the spherical average of the scattering intensity, Z(q)

is the scattering function of the subunit.

In the case of a particle composed of spheres with same radius ry:
2t g sin(gr)]
>y — | (3)

I(q) = nI\M(q)[l +=
R

where Iy,5(q) is well known the scattering function of the solid sphere and

rij denotes the mass center distance between the i th and j th subunits.

Lu(q) is given by

z{smqru —greosgr, }2

L@ = (P - PV} s
2
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BELERETIVERW=ORFAE (2)

In the case of a particle composed of spheres with same radius ry:
[ 2na g sin(gr)]

I(q) < '11\,,/,(q)l1 +=3 3 -
ni-lj=isl - qry J

where Iy,,(g) is well known the scattering function of the solid sphere and

()

rij denotes the mass center distance between the i th and j th subunits.

Lup(q) is given by ) B{TR,S + }n‘,ﬁ,(R,s - RHS)}
- = 2 [ singr, — grcos qr, R} =t 2
L (@) = P = PV 1= ¢ o3 & (pa
@ =Py =P }{ @y } '+ Sp(R' R
Spherically averaged scattering functi on 1(¢) of an ellipsoid of  rotation
composed of p shells with different average scattering densities:
() = (Alg)A'(q)) L VIR + iﬁ({v,(2+v,2)RL5— V(24 DR
, : 2) R = =
= 13 {Aviilar)aR) + $(7 P Vil ar)(aR)} ax o Splum’-vm)|

where () means the spherical average of the scattering intensity I(q) defined
by A(q)A’(q) (the structural factor A(q)), P, is the average excess scatterin g
density (so-called contrast) of i th shell with a shape with an ellipsoid of rotation,
Ji is the spherical Bessel function of the first rank.

R is defined as R =r(1+ (v =1))" (3)

where r;and ; are the semiaxis and its ratio of i th ellipsoidal shell, respectively.
p..riand ; were used as fitting parameters.

Appendix:

ji(2) = (sinz- zcosz)/ 2 (4)
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Aaron R. Dinner et al., TIBS 25 — JULY 2000
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Hirai et al., Biochemistry, 28, 9036 (2004)
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(-) @3e}S aAlEU JO UORIRIY JBJON

(-) @3e}S aAEU JO UORIRIY JBJON

00 02 04 0.6 0.8 1 0| pH2.2 - transition proceeds less cooperatively
N-state traction (-) in such as a multistate fashion.
pHA.5 - transition proceeds cooperatively for all
hierarchical levels like a two-state transition.
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ET7IOMRERERE(ANE, HERERARBELE, S—F2VURKE. .. )

1

EDKSLRBETROIZIBBELRLBEEThBDMN,

75D4Pfﬁ%ﬂ‘-’ég)i§%lﬁf§

7204 KF—3 R (amyloidosis)

AUNRIBENERICHYEENLZT, BEHNIOD
BORHBE(TIONREZMHELT, 250
EEBBOMBNIEETHLITLY, HEEREEE
BIERIT—EDRBHOBIF, AV T+ A—ay
AD—2, H20fFENMShTIVS,

B23/05 AT OTIOLA RO BFEMBEALR

TR D BEMERERB)

AlKozhukh T et al:J Biol Chem(2002)277:1310-1315
BldKatou H,et al:Protein Sci(2002)11:2218-2229
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A ok BBEBRLEOS /O ORTF S, EI=LY
FEOLFEEULERRERRTSE — £2/i08

[ EF7 S04 FELERZRRT ERRZHELTIS?
SPring-8, 2004 l

EFNEVRVAEMVET S04 FEEBROE

pasl [ A\ . BIE, ERNTELTOBREERRT B1-BIH
e BRI =T #Hehs.
20 |
e BF \M 7304 FREBRIZET 5, 5 U0 BOWEER
" , | L AL, REERLRBTED 4 5 = X LD 5.

Nq) (arbunits)

d;‘ a-helix

a3 XS‘\
' rw‘l 10.7A
) i 5 a i l Stepl
Y
cross-B

.;4
L h
_'7 ApHEE
el E TN a;;m;l Stepll
i
‘ A7 A7 A
— l a4 Fﬁm&ﬂ Stepll
CITTITrITITD
T. Onai, M.Hirai et al, J. Appl. Cryst. 40, 184 (2007).
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ERRBERCERDBAEBE &
BREERE OO FRBDOMEA

HRREETIIVOER GSLLUF I RALY
OEYAIETI (1971 by Wallach)
@ REEY AU ETI (1972 by Singer & Nicloson)
7L —hrEFI (1977 by Jain & White)

@57k (]) EFI (1997 by Simons & lkonen)
@GSL ' F IV K AL (1998 by Hakomori)

RBEY A LETN :> BEES7 FEFIL

Singer & Nicolson (1972) Simons & Ikonen(1997)
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HRREREICE TS
A7 4 IEBRARACY (BHES7 ) OEEHEE

Clarified or Assumed Functions
704 FBEAE

O/EMESFEDBERR, BLHEREBADRSSFEDBERR S EAR
O/ FIVEEICEHL I BERENERLE TN D DFEROHIE GSLEALY gy

@ U FIVEEMEDR £ B

O S FIVEEDOREN RS O b—o OB <« TEEmEee

_ EEBEE
adhes.qn

ﬂﬂﬂ%a o

3

HIIBIEBEED TS v Fik—A
& LTDESL R X A1 > DIZEE
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EREE R A A > Ot LR & DBk

O VA VEDRERATHSSUAVEAE (EBE, REBREE) OGSLI Y
O RAA VICEITBo-pEEE LEHE, MESFMERECKADIRE

OGSLZ /O RALADTIVINAT—RICEDB7 04 RpEABED AN
FINOEELHMBAL STV EERE

@EEGFICLD IV RT =AML 3 >DHANFY 21 OMEIER, Y
AbAT4—EARFTY LV 3DREMRELGCSLIT /O RAM  EDEE

OGCSLOPRHBERANDEFRREICLHHERE 1 RT74JUVER—-2 R

etc. etc.
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GlabiAc ceramide Unique Features
o l of Gangliosides

N H_:LMAM/‘\N\I [Egﬁﬁqﬁ]

e « Highly hydrophilic sugar head
£~ |~ “sialic acid ) with sialic acids
\ + Diversity of sugar heads
in chemical composition &
conformation
+ Hydroxy- and amido groups
in sugar head

[ ERAsE]

+ A long chain base linked to
a fatty acid

» Hydroxy- and amido groups
in ceramide moiety

\ 4
IKFEREDZEM -
HEG4E L TOMEN

ANRTT2010 [3]-3)-6

XiR - PHFHEECKL > THEONSERRREEER

for ordered or unordered system

Lamellar & Ordered
Membrane

A
d

Micelle & Vesicle

kleed]

000 |

YA X571, 12,

R ERHEE (low resolution)

REER B FREEEER)

IKFNKEE, BE D EHA O EE,

etc. MER#&1E (high resolution)
[ 41 (hydration force, etc.)
etc.

ETIVER
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ETIIVHELBEBICK DS IV, ROVIWROENE

Bk SEIETIV RO WVETIN

.-@

F-kiSi b . . . .
g | 'g‘ N GM1/cholesterol Vesicle
s g|
g g
- - - - 0 005 01 oIk 02s
0 00s oqv (IIAI; 15 02 q (1VA)

1(q) « NI(¢)S(q) 1(q) =fR : I,(q, R D(R)AR

L@=], [3{?>lvlf1(q&) /(aR)+ (- ﬁ,»-,)v,jl(qx)/(qﬂ)} A—ZE ) AR
BIIEEIRE | S0 - 1/0-240atg00 oo - J;_Mexp{_(’;j)}._ PR
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‘
gaIgioniche
A S ODY, i &

/ Experimental Data\
Tomperature dopandencs of
.

collar structuee

()

/ﬁou-uodcnng Rosuna\
Ternperature dependence of

ganglicaide micedfiar struclive
£ s 001 p &N

o

o .08 9‘.| 0.1 @ ) ml.: A "°)l" il
. (L) y » Scattering density of - E

i head & tail regions f A ooy
¢ ' Y ® Axial ratios £ v
e > 1(0) intensity | i
< ° vl ) N~ ) - % sl: 00 150

o s0 100 150 t N

k L 4’/ . k 2 J

Ellpsoidal Shell (0= L }{A%ilaR) o)+ 3 (3, ~P.)V(aR) (aR) | a

Scattering Function :

1/2

R = r,-(l + xz(v,Z —1))
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ARICEIERES LIVOFVEROZE(LEFET S

Separation of Interparticle Structure Factor Simulated S(g)
S(g) =1/[1 -24na(qo)]

Experimental /(g) Simulated /,(q)
Kg) % NL(@S(@) 1@ - f [3{Avitar) ar) + 3G -5 (o) (am)}] Il &
f.ol 2 | Bal X 7
5 K — Lol XY ¥
e \_; :..~ re‘o \ - N Experimental aq) e u:': o’::. a8 6
o aa ‘ ) N ool
’? | I b - g /\\_‘ Rp—
2 ). S
LA = s \ N il
: ] ¥ : Y 1
voe - = ! ' P ap——  Estimation of
ol 7 A s we W :> P I ; dissociation
£91" e Lo 2 | et degree
/ 5 | )
. e ‘. i ; \ s ;'\,.‘:J"“ 1 GM1 1016 =>0.22=>0.13
A% St O ! 601,:025=>03 =>02
PRTSY e T T GT1,:04 =>05 =>03
ANJVRT 72010 [3]-3)-11
WEEEEH 7V A2 RBERT 5 I IVOBEERE
Conformations, hydration-dehydration, charges R
of GSL sugar chains depending on temperature -
® Gangliosides take prolate ellipsoidal micellar structures ¥ GMi
in solution, which are very stable for several months. g 190 a T
100 i .
® By elevating temperature from 6 to 60 °C, the hydrophilic 2 oy
region composed of sugar heads shrinks. g g
S 3 ;
® The reversibility of the thermal transition depends on _ 20— atind T
the sugarhead.  Gyg > Gy > Gpy, > Gpyp E 20al st ame
W R
© This transition accompanies hydration and dehydration of the ot i Draae ¥ 1
ggg:l% region and changes of the degree of dissociation of sialic f L “'W"!-u; ]
ids. : -

5 i'im_':fb_lfajiﬁf_ls"dﬁ'i: K
HITVFL RIE, ZORSEBECKNOENLEZELT, BE, T

A=)y, AFVBEDONBRIRDOER S U TESFRREDOFKIER

FHEFZHIE LB 5.

Physica B, 213&214, 748-750 (1995); Biophys. J., 70, 1761-1768 (1996); J. Phys. Chem., 100, 11675-11680 (1996); J. Chem. Soc., Faraday Trans., 92,
4533-4540 (1996); Thermochim. Acta, 308, 93-99 (1998); Biophys. J., 74, 3010-3014 (1998; J. Phys. Chem. Solids, 60, 1297-1299 (1999); J. Phys.
Chem. B, 103, 10136-10142 (1999); J. Phys. Soc. Jpn., 70, 420-423 (2001); Euro. Biophys. J., 31, 62-72 (2002).
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REHE/JVATO-IIVEERPBEBEZHSNICTS

Micelle to Vesicle & Vesicle to Multi-lamellar Transitions of
Ganglioside/Cholesterol System
Depending on Cholesterol and Ca?+ Concentration

/ Cholesterol Content Dependence l \ (caz’« Goncentration Dependence (GM1/chol = m?[\

[GM1] / [choll '

Ui =0-20mM

?\/ L N e -

3 " = o — MM s |
i \\"ﬂ (MUl o198 n ]

» A A freser
i N\ —a °| s e

L - " ¥
2 L"\ ~._1 e OO <\ O & ﬂ k3 123 mie
Y e || 2

£ ’ RS S 8 rts

) “ryd oot | M o eid

4 ' i 0 008 N WIS 02 O 03 0 ‘
O 005 01 015 02 o (WA}
a (vA)




AVAFA—NDHL I VAL RICHTHHEENE, SLT, s,

CHEENS N — 5 A SHBICL AMMERBEAMERR 5
Gholesterol dependence of j{
radius of gyration . .
|:| e — . sialic acid Lamellar peaks Ca?+ o
) - H? : Gyy+ cholesterol depen:ti:-‘ gt_on e '
I wr+ cholesterol concentration —
=% i :
-4 (a) o 1
--L-: - : : B Elscirom Density of : i |
e at B ™ o . cholesterol /GNIZ/chol Bil - -
i I e Do e |
Pl s . % i- i
:%’ ik |::> % % % i\ J/ \
e ) i1
5 :"E— - . [0 By ;
:_'7 | . - ] o, ¥ Gryy + cholesterol ﬂ-:_
:.;." () |::> 'if -:f ‘;Ab‘_zlz_i -
= T i i 1 %% &% % l
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Interdigitated structure

AILRT 72010 [3]-3)-14

Possible Attractive Interactions Between Ganglioside Sugar Chains
against steric, electrostatic, and hydration repulsions

ros

Lo ¥
= fs

Hydrophobic Interaction
through a-planes of apposing -
galactoses

L ]

B-Gal

JId
(eq)a 3. (ax)

Salt bridge by
Ca2+-Sugar binding

OH
HO .0
OH
OH e
Non speclfic hydrogen

bond beiween sugar chalns
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BRES 7 FEERS
HYTVAL R/ VAT O-ILOEBEESEORE

* Micelle to vesicle transition depending on cholesterol content (Gyy; > Gpy, > Gpy, = Gryp,)
* Maximum miscibility of cholesterol in ganglioside aggregates (Gy;; < Gp; < Gp;)
* Ca?*-dependent vesicle adhesion (vesicle to lamellar transition; 85, 98, 100 A for Gy, Gpy, and Gpyp)

« Interdigitated structure formation between sugar heads of apposing bilayer
« Reversibile vesicle adhesion (vesicle-to-lamellar) by CaZ* addition and Ca2* chelation.

ALRTO—I)LEDOREERICHES B FES
RO

Membrane Adhesion Model l
Induced by Ca?* Ca2+|C &k B ¥EEH{R D B 7k
Ca?* [T KB 7 IVBEBDIEE DR

.
REEOKFH, BRERREAOED

-
BEoBmRNES
FEHEZEN LIk RRES, BKES, 77 77 7—)IVRAH

T. Hayakawa & M. Hirai, J. Appl. Cryst., 36 (2003),489-493.
M. Hirai et al, J. Phys.: Condens. Matter, 17 (2005), s2965-s2977.
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BEAFRLEZRVWER—FEDS 7 FETFIVERYKRY —AD
PHEF - XERERELBEZL
(A—#%5BYDRBZIV SR TRS)

[GM1])/[DPPC] = 0.1/1 mixed SUV Four different molar ratio
1%w/v DPPC, in D,0, 50 mM Hepes bufferatpH7 | between d-DPPC and h-DPPG

Scattering Function

at 25°C :::;tstf(r:ng Function
o1 3
gy b R o
g 10 f%ﬁ"[ ! g"’ Lomi‘ ,
g Ty 8a0 008 U'J'i" S ] L.“ :L-\o’,-
2y 27 [y
10° L 1o L
[d-DPP! “E‘d-DPPC']I[h-DPPC']= )
10f L 1ot} ° ‘0“
0.01 o A% o1
ANJVRT 72010 [3]-3)-17
ZHEURY —A (B—EXI)I) O
E7)VElELBaEL
Model Scattering Function I(q) = f : I5(q.R)D(R)dR
L(aR)= 3{ﬁlv|j|(qR|)/(qu) + i(ﬁ; =P )V,j,(qR,)/(qR[)} dx
I(q,R) : vesicle Scattering Function . 2
D(R) : SizeDisiribution Function Ro=rfie (1), D(R)= 21 {_ (Rz-lf) }

Under an appropriate physical ganglioside
constrain in modeling analysis.

hydrophobic tail
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PEFREEL, XIREREL, ABELOITRTDT—9%
BE—DEBEETITIHATES

__ Scattering Function

at 25°C B e

10

g
' § o
g

L 1 1
0 005 01015
q (A"?

T e
. e B

glﬂ'
-

1¢ [d-DPPCY/[h-DPPC]=
a 10
o 070
10° L o 030
o on
10 1 " PP
0.1

0.01
q (A7)

Reliability factor: R = 3 [uuperimen (D) = Toaet @]/ D) Losperimen

R=0.02-0.09 at 25 °C, 0.05-0.11 at 55°C.

HAE & T - XREEL TAS N
BT EAHER )

8 s
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STRMETIVRICBWTH T UF D RIIRSH)V 2 EBRD
SMUICERAICHTT S (FEXTAEE)

Width of each region |

461 A

Gontrast of each region

M. Hirai et al., Biophys. J., 85 (2003) 1600-1610.
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STMETIVIEEDBIE DS TR KBS B h 7 - XEREELAE
[Gysl/[cholesterol]/[PC]=0.1/0.1/1

/ﬁ’,‘:ﬁ"ﬁgﬂ'ﬁﬁ’; o0 at 5, ¢ ORIY SANS curve with K+ changes. [ - SAXS curves 7\
— e

SANS curves SAXS curve with Na* ar —
K* does not change.

E w /— SANS p(1)
= function

1 b E1
\ | i
w i o & +5mMl KC )=
=, iz . N
] b i Gt |
i b £ = Em.
E"" b \'.\“\1 E 100

k - ay \ - A< —
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How to explain the change of Rg observed

The flux of the permeability of water
molecules across the vesicle membrane

Jy flux of H,0; J, flux of D,0

P, Py, : permeability of H,0 and D,0
& Eqg. 1 Fep Fop Fopp quf molar_fractions of H,0 and D,0 in the water
F P.S{F., - F]“.' - Vo—= pool of the vesicle and in the solvent,

ot

C, molar concentration of water; V,, volume of the water pool;
S, surface area of the vesicle

dF
J =PS(F -F J=VC—=
= s(r -, )e = o™

Due to the initial conditions (F,.=1, F,.=0 at #=0),

F_o=il-Fyexp-pseiv)s F =0Bexpl-P5/ v )+ 02

Eq. 2
E = -F expl-P81/ V) + F_=-08expl-P5t/ V) +038 q

Change of contrast of SUV is given as

P o= {I:,:-_" - p""}ﬁ‘_l.f u;{—ﬂ.’a v 'I + {;J_ -P, }‘V} /v +v.] U ryare the volume and average scattering density
of the bilayer; r;, the average scattering density of
= Acxp(=FSc(V )+ B Eq.3 the solvent

Change of Rg of SUV is given as a=exp(-PS/V,), R, and R,,are the radii of

i 1 e | i s tion at initial and final times,
R" - "l +;J-I ﬁ* [I'J'}F-df - [ﬂﬂp. +{| —ﬂ']ﬁ'._-] gyiation at initial and Tinal times
(]

Eq. 4
ALRTF72010 [3]-3)-21
high permeability
n 50mM KCI
120 SOmM NaCl Rys R,sand P for the SUV with
= the addition of 50 mM KCI are
€ 110 obtained to be 98.0:0.5 A, CF > 1010
124.9x1.1 A, and (5.420.5)x103 K|
100 | | cm/s, respectively. Na 1072
1 low permeability
90 . - - - i
o 2 4 B a8 10 12 14 Permeability coefficient through
time i hra ' synthetic lipid bilayers

HIT VI RGpbAVRATA-IIESETSHURY —LKRTIE, K
17 BRNITKDEBRPIEKRT S,

G- ALATO-NIZoORASLY (BEES 7 b)) OKA F BRI
BESED, MEA NI AILEBKAFHRBICEDRZD I D
BV VBACBEROEMELICBRT SRR EZTRT 5,




ANIVRT 72010 [3]-3)-22

KA 7 > 2IRE(C
57 S ESUROKERELI LRI S

Change of contrast profile p—

i

... .
ir r._,,.c.

time evolution

S
High permeability
0,
ul
0
£ £

Low permeability

M. Hirai el al., J. Appl. Crystal., 2007, 40, s159-164.
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HRRAIED TRMLUCRIRECH S

Various physiological events in a cell, such as signaling through
membrane traffics are known to take place under a highly crowded
molecular environment where the total macromolecular concentration is
approximately 350 mg/ml in a cytoplasm .

A TIE L DA FHBEL 5 RiE O o

ribosome
A presentation of the interior of @ proten
a bacterial cell T~ ow
Goodsell, D.S. Trends Biochem. Sci. 16 (1991) 203 9 ANA

ooooooooooooooooonn
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FEE 2 BRRAICEITHREEDOHR

Osmolytes such as Polyvin rrolldon
H
+gt—+-
H, T n
Hydrophobic =
core PVP
chemical potential of
the bulk water
...... T I Hyg : before
tential lof polymer addition
yer surface
H, after
polymer addition

Due to steric hindrance, the osmolytes are hardly distributed into lipid bilayer.
When the osmolytes do not coexist : g, = g -
When osmolytes coexist, by the decrease of the chemical potential of the bulk water (u,,— p,),

osmotic pressure (I1,,) is generated;

Osmo-elastic oF
I, = (o= )V, = (=) 1V, B g e |~

v,
w /T
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XRCAME THRALLEE ) RV —LOEBERENM

[Gyy)/ [chol.)/ [DOPC] = 0.1/ 0.1/ 1

PP 5%

PP 2 5T

fiq) [arb. unit]

T | W T— -
< q [1/A] >

wide g-range (d = ~2200-2.6 A)

e shape and the size )
or or
Ao V.
/" lipid bilayer width (~ 60 A) N
. )
f correlation between alkyl chain \

\_ including dynamic fluctuation of chains. /

BEEEODERIZESD

[LAERELER (WAXS) DZE1E

LUV of [Gyy,]/ [chol.]/ [DOPC] = 0.1/ 0.1/1
—_EEEENEIL

reflects the bilayer structure (thickness).

peaks depending on the
\concentration.

(The WAXS curve in the q range of ~0.04-0.2 A

The single broad peak at q = ~0.1 A split in double
increase of PVP

DR —LIRDEIE

(The WAXS curve below q =~0.02 A1 reflects the
shape of the LUV.

The shoulder q = ~0.01 A disappears once at
\PVP=5%, and it appears again above PVP=15%.

PVP conc. (w/v) P (N/m?) P (atm)
0 - -
5 1.27E+04 0.125
10 4.30E+04 0.424
15 1.09E+05 1.08
20 2.28E+05 225
25 4.16E+05 4n
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N e I
\ PYP=15%
't —Lpvrasw |
\ \//\'-./". CI\I‘
B 0} " ' 1%
é R % &mu/\t
s \ \
= 0[N \ /ﬂ—"\ = ]
'\% \ N~
1 NAA
N
107 Ladewean PR T | 1 o
0.0 0.1 1 §
q A" =
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The peak around q~1.4 [1 /A] reflects the packing of

the alkyl chain . The variance, o2, of the fitting

function reflects the fluctuation of the alkyl chains. molss rase (G ctolesinedDOPCY <
g ® - B8
_h"":""-"‘ ¢l IS P LR
- = o
- oias e
— i f
-
! t z 3 :
% 1 § 0130 L i
| 3
— -
{ P R N T
A o 5 10 15 20 25
¥ PVP cona, {% wiv)
: it = sl 4
Farteor lot/s..) B e E -
£ ¥ "
vl .F:llf;': — g 1an) . oo
? L ! a ] L1} Ll ] 0 Fa ]
g ] i PP conc. (% wiv)
5 |
et i The osmotic pressure induces the ordering of the
et ‘ alkyl chain packing and suppresses the chain
] fluctuation. This tendency is evidently seen for the
i i case of lipid mixtures containing Gy,
LTI T i ir Ké iR B 1§ ar .

Kg) (arb. units)
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YA XNHEBEBELIZZEY T LETIVHELBERRIC & ST
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[Gyy,1/ [chol.)/ [DOPC] = 0.1/0.1/1
atPUP=0%

L | v

inner
solvent

T T T T i

Exp. at PVP = 0%

outer
solvent

relative
contrast

Gy oligosaccharide head groups protrude
from the lipid bilayer surface
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YA XDTWEEELE-Z2EL T ILETILEELBESIC & BT
- GREEZEERD

rrr—— [G,,,]/ [chol.]/ [DOPC] = 0.1/ 0.1/ 1

s Exp alPVP =25% at PVP = 25 %
E ¥
g The model used is a
& 1’ double-layered vesicle
e (a liposome including
E a smaller one inside).
i

[] m“;u;mm

relative A Hydrophobic inter-bilayer ey
contrast OIS solvent m‘o&@
outer
solvent
0 ] | ] ]
inner .
solvent > radius [A]
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%%b;U%Tw%ﬁ%ﬁwﬁﬁ\ﬁ%ﬁmat
B/BoNT-EBE/NTA—A

\

modal {F'\"F":D"\‘h:l 2
model (PYP=25%) o M
exp. FVP:mL; z
exp (PVYP=25%) = e
e 0 !
£ tail ——=
g ! m . T PVYP =25 % haad
o e g - innar
= : o sokent mmf-tllu'.-nr ouder-biayar
= § E 2 . - -
o R o187 ! .
& 1 | i ] E
o=y o 50 100 150 200 £ 0
-1 r (&) . 1 -
ot R =T Inter-beayer soiven
0 250 500 750 1000 1250 1500 200 250 300 350
\ r (A) distance from LUV center :AV

Onai & Hirai, J. Phys. 247 (2010) 012018.
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(1) LUV (large uni-lamellar vesicle) DS REIERMIZH T DRI THEIRE(G,,,) DIE
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K UEZER - BRISER OB EA DI
SPring-8, PF etc. & J-PARC, JER), etc.(D#E#1FI A
WEIH - FEFER OV EEYZERZOELIFRE ! !

@ —EDRE TLEAMEEAMET —4 (0.002 <q< 600 nm") IR,
LABi#REL at SPring-8, &IA B %A at J-PARC
@ HARRHICBIIZBESTFOAEE (KA EEE - BICZRBE RTRHERLTE) 5
RFEEEOREFDORRBEDZELE TRBFICHE.
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#5F: 10~1000nm
At SPring-8 EBH: 1~10nm (P9ER#EIE : 0.2 nm ~ 3 nm)
J-PARC SR-WAXS :0.02 <g< 30 nm-! EAWLKE, @ EHZLOBEAH: 1~300m
SR-USAXS : 0.002 <q nm-’ z)ﬁgﬁifﬁﬁ' 0.2~10 nm
IR, R
i B 4.2~380K
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TAIKAN can cover all hierarchal structure levels of proteins.
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TAIKAN will be far beyond the limit of low-resolution analysis in SANS!!
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