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1. FU®IC

WA X ARAS SRS AT oM ST X D, KEkhax vy
BEREGHLEO R HREBEL S LFNESHI /- TE
Too WA, 2V BRI —T OB e RS, X
D#NE, KO RREEHOT — 2 BICEE A
RI-LTW5%, FARFCT /) LAFRFENT 70 —F i3 B8U 272
LV©WEDOX NV EOMRBEZELRL T\Wab, XV /N7
BOWREAHM T 5 ET & ox /X0 BOMEITED
E2s TOBDOP LD D ETETHEHINTY
Bo KBTI IVF F ALV 2R BOERRES RN %
BNCE T e P OEWRELE > T VNV BS O %
RAEETV V7 HMOBEE & FH T 5, L DFFLWIHHRIT
FOEH7BHD B 5 W ERFEW R BRIV, &
B, KT 2 v/ 87 B3\ LR 2 & 4 KBRS
SELTVWALOE L, BERICEEZ Y 2EL 3m 5
D 7,

2. NARBELNS A =9 —DEHLEHERS
B DEHE

2.1 NV EBREELOREY

2N BETELO R IIIEF IC M Th 5, 2N
7 BHBERFTAS I LETWIC N TS &, 2
IS B B O REBELIEBELT MR E M 7 5k < LEELA O
HIARG T H—KRICOBEE L 7%, WHEEBHELNZ BVt
S=2sin0/A=1/d TEFZIN, TOKRED 20 \THFELA, 1
{35, di3 Bragg Spacing IZxt e 5, ¢=2nS=4n sin
/A b XSS, X VNV EDOETEENPEREOE

*§ detector b I‘SJ
Sample

X-ray e rﬁq
------ -m M
................. :
yyyyyy )
A=09-1.54 * ;;
L=03-4.0m

Fig. 1 Principle of protein solution scattering.

THEE LD L EN DI

DB OBELDOZED,

L 7% (Fig. 1),
BN S IS 1T

20N B A D OHRGEL &K
{BoN L2/ X7 B b OWHELI(S)

I(S) =Ni(S)F(S)

TRIZENTE, NERHGEDOMELEE, (S 1
2N B8 b OBEL, F(S) IEERT &IN5
FLf A AER 2RI TH S, F(S) BEEORE A
TIS) Z#HEL YHREMETHHICED FO =1 L7k
bo Fiz, i(S) i

Z(S) = Z'shape (S) + Z.shalpe-fluctuation (S) + Z'fluctualtion (S)

2787 BOTGIRIA dshape (S), - PESBAHIE S DI diucruation
(S) &Uﬁﬁ%@ cross JH ishape-fluctuation (S) » B R 5@0 d=
20A 2530 A < SV E TOMEFEIK TIRIVREOE 57
FEAETSHRE L 0b EATBEMESEOEAKE <
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%0 AT ED 27 B HEELO TS, TR
HOMHr & LIC LT, BOBTHROGEEHEL T
A iEDd %,

2.2 BEREEDIERLOERER

NI OB, 2V /R BEREELEIEL < FHIl4 %
HTHbH, TNEBEROBALZEMARTLEDOT — 4056
Far i, EEAE, SREMITRHZESL L -,
HIENED B LW ERD VIR D nv, 21—
Y—FEL WERZES OED LS HFER EOFER &
LTEUTOED gD dAFELH > T LEDLD
%o (EGELEDOY A i L TUNEIROEGELT — 2 BT
GTCH D, )7 VIR B D O OHEL & I B ORLEL
A G TRETE TRV, )F V7 BRESHT
e\, ()X VR BOBEHEC X BB, Tz iz ow
THTERICHIT % & (D13, BREELOIFEIE A HEEL AR A K
E L T 7 51T E ASHEBEOBEL D/ S 7aifi 5 1T 1
EIERPNET Do B b, LR AR Dyax O 2 5O
KEJICHIET HEELAE CHEITE TR 2 vy
BHRRBEIIIETE Ve INTW 57, O, YX¥Hh
DORLEMEIC LAY — LLE « SEOZEE), S EED
B OREM I & T LORES &, X VN7 EERRE
BHEEDMESEINT TR L O\ 7 & OS2 7 R E &
BB 5, rEOHEITIIBEHEELCEN MR T 5D
PRLEL TS, QUL T bEENEL T,
B OBBIC L 0RO X R EER LV L FHER X
VNI BB THTESL XD 72h8, ThThay
S Wy 7 2w X 7 BT T BT R DM LL R
Vo fo T, YAZXASGAZOR T S5T7 4 —THRL -
%, PHEOBBETEENBELLV TS, T, BELOM
BEREMICESEIRI > TWBEE, flzidfEwg Y
WNIZBETHERGT & 2EBE5TREEL T84
FIRTPIETCHEL < 72 B, WAOBMEF « v 7T HHEM
MO TR b KHET, DBEOHICH VTR OFEL < M
T4, REBICACBIL TiE, # V37 BERICHE 7 i
KRBF SN D &2 VST ERENT HEHCKS Y VI
EB 2N BEMOWEIZEILL, HHEMEI ETIES
BN D, BB 2 V7B ERIEEEEIC L - TR
D, 50& I HRIERT, HEE & BIREELIC 3310 5 R
BEHEOHEBIEIH G » T { EBEOEBRTEILET AL ik
Vo BRI YV F— Lk & AR IR IS5\ 2
X7 B TIX400 Gy TH 59, BRI IR S LARE C 1% I8 S IRE )
T35 L CaE A ERBIRIIIC #E N9 5 O TR R F748
HBOBERE 2 RO TR LWEHLD 5,

2.3 IIAEEEL/NSA—5—D8E

NEEEL D S5 O N BRGNS A — 2 —OPWRIE T O
RN TITD AT v T ThH, HHELBIEI(S) 13 S 23 IF
TWINS O, PNAER TRBEGOIRIC L ST
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AR CHLTE S,
I(S)=1(0) exp <—%7Z2Rgz>

Feic In (1(S)), #fhic S2&# 7oy b (Fox /oy
M) L, WHIOEMRFEROMEE &y Uk » 62N 2L
ROERYR Ry & S BELRE 1(0) & B RESH, 2O
AT B 2rSRg <1 O/ NAOHEIFH TR T 5, K&
TS EENRET ARICIEIFE /0y F TONEEOE
MNP ELS b, RgIHDFEMIIH L BEZz0RRZ L
LT

Rg=0.7623 M

DAL T 5O THEGRO S FRE THT H5FHL AT
HHO, LB TREYMDHITITI0) *EHEERE C
(mg/ml) TEl- 728 100)/C%2FERS 5, 1(0)/CixnT
BICHHIT DT, 3FEEMTREDS > TWEX Y
RGO I0)/C Ll 5 2 81 LD BELEO ST/
HETE%, I0)/CHBEEICHLTCTRy Fd 5L, B
OB EEEAE L A ON GEE DTS 5
D, HEEESEEOTVHEREBICD 256 1XREN S < Ik
LICHNTEBITHNT 5, BEHOBEEITH L TIS) &
B LY oEEMEZ T O EL, T XDOEEEOF v
T DRSS, RN B OB B & BT 5
ECTEETHD, CNHUBEOTTHIS) #RENMizN
7o Bl E R & L TR D,

2.4 #E (CHARRER) HmEE

RIT, BELATE 7% O convolution (*) % Z2RFHy
(D) LEP@) =Upn*Ap(r)> TEFINS P(r) B
wF 2B Plr) BEIIBES MR & Th % v H
DIRTEHRERZ LKALL 722D THD, L0 AMEKDY
i, 2V Ry BHNEO 2 SEEOS iR T OT
RS AR & AT D, 2 VX HOSE, P
() BABIE 2 v N VB DIKEE Dipax £ D KE VW 7> Dy
TPr)=0%tixs, Pr) ¥ EHE> & I(S) IT

D :
I(S) = 4715 PG sin (27275)
0 2nrS

sin (2nrS)dr
LETL, ROELLHEITE 5 K512 P(r) BRI, #%
GLERE DM 7 — V) TAEM) GEENH T 55, FEFICHE
EMEICZ L\ £ TR —Ag7R HEILD L L,

K

P = Z cipi(7)

i=1
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Fig. 2 Determination procedure of P (r) and Dy, of

tropomodulin'®, D, is indicted by an arrow.

& 0 <7< Dy OFEAFHN T P(r) BAELE TR ¢: (1) DRI
FTERL, BRECIIERT—XITHRL T

K 2
I (S) — Z ¢i9i(S) Do
L + aS [P’ (r))%dr

N
D=
k§1 a(S) 0

BINCT B TIRET Ho /8T A—F — a3 2 HD
Y P(r) BABOFEIE LB LEPRT 7 4 v FOEREL
NG Y ASHLIRG A= —TH b,

COXD i EEREE T —) TR LW, SR
N TW5BGNOM 2\ 5 ) 7 b Tld Dyax & A ST
% & BT P(r) B O IE B & 72§ o
TitE T 5, 8o TP@) BABAIRE T 5I1C1E Dpax B IR
DBLEFIM R By ZNTIERMD Dy ED LD IC
LCHRDHEDTHHSH? Fig. 213 P(r) BI% & #eELih
BENDT 49 FBAT Dpax IR L ED K DITED S 7R
L72bDTH A, HELHFRANDE LR +5 B L b5/ o
Dryox DN B Doy ODEOfE, I KRIC70%, Fig. 2
DA, Dmax=625A 72513 (F FRKRHEIZR),

3. Ab initio i%

3.1 Ab initio E—ZXEFULH

LRS- ETV V7 CTREFEELY K ERET 5,
S OARENE T(S) = Lipape (S) AAKAL S 5 /)N IR % 1 b7 5
5 ETETSBALT 5, K, B, BHE, Akt oB

Fig. 3 Representation of lysozyme structure by space filling beads
(red sphere) . The beads were created by SITUS? and drawn
by VMD27,

#iae T2 VN BE R L BELAOTE & FE M L T
72, UL, 0RO L3R ILETIVELT
27 E % Fig. 3D X DI E» L TRED/INS Bk
LR AERFTHEET IV (BE—XETF)V) TEHTLENES
FRHINTWBRLID,

—BIC 3R IO =X ET IV E 1LRILET —Z P bH
M T 2 HEIANTETH S, LrL, ETEEHKELT
ETV VAL, ETIVXOav Ny M, FIE
oMt Y, X BRSO ANz
FaBEBOX) #BEATHEH VAV EZRIGETIVD
Bk, —FEHRRIEICH L5, ITF, EFVOEE
& Lneor (S) Rt L, ERBELAE Ly (S) 106 L T FEL
R > T ETNVORMBELBIES TN D LDl -

7= 16)o

f(X)=

1 X M (S) —Tneor (S) ]°
Nﬂ;[p]d$ ’mem
FERCTBRBEARECH S, HMLT7 VT ALELT
EETIVTY ALY, FEXaELES, £EvFhvn
E, ErHEAVWL3 OOV T FRFET S, HL DX
VRTBEOEE, WITNOT VT AAL30-405DET
W7 520-30 A S REE T k5 ATICBUR L, 5 sk
FENT 0 73 fRBE NMR 7 & O FHES & GO D D s
EPBONLERMOLN TN SHI819,

3.2 DAMMIN IC&KBE—XETIVDETE
COMITRKRD - HIICHEH SN T\ 5, Svergun t§+-
BIZLk - THR SN, BEXF LEORBLLTIVITY X
L&Az ab initio ¥ — X E5 1) v~ 7 - DAMMIN
%, 2O00MBRE AL VvE )V H—TROZATZ VS
7 BOBNTICFIA L 722 R0 A4 %20, DAMMIN %
FIT I AR L 72 GNOM i X % P(r) 3+ % 17
VW, RAE Dy #RET HENLETH S, Fig. 413
DAMMIN 2 k571075 ADHNERLIZHDTH 5,
T 5 M Doy EEE & SRR A/ NERCHIE
3% (Fig.4R), X2 VIRV BORBRERB L2 L DD -
TVABICEETF VOB Z ML FLAETH 5, 1K
TOWELH R Z W72 3R IEET IV B EHHFHET S D
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T, JBR7 5 AETRHEICHIDICEAZEL T % (Fig.
4B), Rt T, abinitio ¥ — RXET V) V7 TR fREERSE S
MR BT, 10EEEY 7 FEETLELN
TFIVOMRE EfiizERAHY (Fig. 4C XD, ik
L CREMZTTFIVRESE & LT+ 522, Zousid
DAMAVER *\W 5 7075 AT/ FAURIZ LD 1 B
ATy T TEET LB, B, 2 VT EPEEL /R
ROIIELERKEVE AR, E—XEFMEY 7
DETHBICKELS BRGNP DS, £2T, Fxid2
BREAT v Ik B FPHREE O EAIT-> T 520, i
FDOAT v T T L 1S, FHETIVESO KR
WHED10% KEDICED (Fig. 46 TR), 6%
PRABZERM] & L Tl BELIIRR IS L CET Vst AT

Fig. 4 Data flow of ab initio beads modeling by DAMMIN pro-
gram. The results of multiple runs were averaged and taken
as a low-resolution model. The protein has a linker sequence,
HL52,

100

I(S)

10
* HL4exp
standard method
modified method

1 E " 1 M 1 N 1 .\ 1 " K
0.00 0.01 002 003 004  0.05
S

Fig. 5 Effect of averaging procedure of ab initio beads models. The
protein has a HL4 linker.
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% (Fig. 4D), VFHUIDOIEIC L D RETET VBRI
%% Fig.d TRLIz, RAORRETHINIZET IV
13 Volkov 5D HEIC L - 7= 1 B PO FIEIC X 578
&, HEP2ZEEAT Y TIC X5 PHEETH 5,
Fig. 5 72 & ab initio ©F ) /7 CHEL 2 DO S EE
5, 8B, abinitio EFIVIE, Z /X7 BOWIC &
> CRBOBIEDLR VNI W E WD HETH S, Tihb
B, BAICERT— AL T 1 v M BETFIVOFHRE
TED DD Lneor (S) PEBREUELIRIE [ (S) ETL d—F
L7s\v, B0, 1RGO BELIER 2 75 3 R TTHEE D
EWICKES KB INLFETH %, Fig.5TlE, 200F
FVFWTFN LR EEBO F A4 VSO Ao X
SR Z AP, BELHHR TIEEN &S TV 5,

3.3 SITUS*®C K BEDMRERBEEZR—RELTT
DERREREEIC & B AEIR

Ko REREN FiR. S DL IBOND LRDAT v
i, KoMEMEOE®REMAE, bbb, HES MR
WS OE 5 FRAEREE IC X AR BB L 7%, BNCZET
AT 2RV BOSE, BHMO2ODF A4 VEES
UV = md%it L, FAAL VORLE -2 2,
YT —T L L TOALE VI EOBRETZE % Hi L L
Tz, FAAVORED B HE D&\ 72 DR fhis S wbT
IXHREET, NAEEGELIC L AR eSS Ic RO s EE YT
WL EDEVSHITEL, ESFEBEDOMIY &L\
MTCIETFEBEICKT 5 —RTr— 2 & EL Tw
bo —RITF T — X fENT A N EBCELOAR S FREERE SISO 9

Fig. 6 Data flow of docking high-resolution and low-resolution
structures. The protein has a HLS linker. The contour map
was generated by SITUS and drawn by VMD?2",
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%% % Willy Wrigger t#i+ 0 7 )L — 775 SITUS20 L\~ 5
TRT 5 LNy =Y TRIBL TV %

Fig. 6 i3 HL5 &\ S5 U v —EFIHFEO AT X VN7
DINEHELES RS O EZ R L2 D TH 5D, WA
v — 2T 5 )VHEE % convolution 1 8 HE T FHAMEE D

FOMBFEE<y JICEWMT 5, RIT, <y T&f50iC
Ui L (Fig. 6A) &1/ L CF A A v D& 5 RRERE &
mMTixH 5 (Fig. 6B), —fkIC{K fRRE v T IEEBR T
S—% %<&, SITUSIE, A7V IV bV T 2 A=V gV
OFEMiHINA L T, K5 RRE, SO MRREILIC 2 V7 BD
Tk % code vectors &\ 5 mFI THIRIL L, SFIHTH
DIEEERE LD F v TV HITO R T, KT — X1
55 —%wfl T 52, REOAT v /T, M
FAAL VS ANY v 7 A0V A—8 %S4 TIED, 51
h¥HE k25, SSZ 7R His—2 7 LR En5
W IR L O EE L 7o i R 7 8 0 FRAE B 7OV B 1
Fig. 6C [C/m =1 520,

3.4 Dummy residues modeling %28

Ab initio ¥ — AETF U VI LT, IHICHVINY
BOREWE & AAATZTTED Svergun HIZ L > TH
& XN 7z dummy residues modeling #:28) TH 5, & /%
7B CaRF 21938 A SomnTHEAEL, 5A D5 M
BETIL CalE Tl & L 7oL (dummy residues)
ROEED EEZLENTE S, ETIVOREIIE—X
ET VT OEE EFETHHH, KEEWITHGEL R
ZEOIKf GA) £T7 49 FIRDIERTEXLE, ¥
BRI AIR & ARAKFUKER A 20 TRt R 53, S HITHRE
WZayv Xy I RT TR Co R T O EHI 5471
EOEFHELITNEALERT HHITH H2, FHEERIT
PR AER & AFIKEROET IV E L THE 2 BN 5, BifE,
TR ERFREDONRTF R A0 2 RIES BRI L A I
BMORATOELERIEL WITINELEFHTE 5L )L T
, TLALVIEABERAYEAL/ICE—XET VY VI
DO—FEEEZIFTPRMPA S, £/, dummy residues
modeling #51C & % K45 iR HE %i“%ﬁéht”ﬁ%?
VTl 7\ /2@ SITUS I & 2 AT I3 8 S 7oV e £
mzTH<,

4. Rigid body modeling i&

4.1 [RFEEN S DBREEDETEE

Ab initio ZRIZNRERIEFE IS @A, WIREGEL 2 H 15
%hf:{&ﬁﬁﬁ“%ﬁ%%ﬁﬁ@ﬁﬁ%ﬁfﬁ@ﬁ?Zo@fﬁ%r"%’ﬁ
375\ W IS & 0 REETR T-REE 2350 > - TV A BRI
BEFI DM R il e WAL BIFE L, E D Tineor (S) & Loy (S) %‘:
BRI AHIC L > TEFIVERGEILT S, WhdhEk
FELERIE A X — A & L 7= rigid body modeling #E728 Lk O A%
BB b, DL, RTREED? S X/ 7 B

>

p (e/A3) 1

particle

PproT=0.42

3P contrast
0;=0.334

‘-""N.‘__
Hydraﬁor/

shell

solvent

Fig. 7 Protein hydration in solution scattering. The lower left figure
represents proteins in vacuum. Lower right figure shows pro-
tein surface (blue) and hydration layer (orange).

SR I(S) NIEFEICFHAE SN2 THZR LR,
TOXSERNTERTE HY,

I(S) 3Lk

I(S) =<IA(S) |2g=<IA(S) — pprorE(S) +3p,B(S) [*g

A(S), E(S), B(S) xxhrzhnHmzEh, BEERERA, K
g7 6 OBELE T T ppror 28/ 7 KOEFHEE, opy
WEKFE &V 7 KOBTFEELE T bLIV FFALT
b5 (Fig. 1o ¥, $AHD 2T X /87 BOMKEE, K
FERELBEDL> TOWBOTFHATEM TRV, 5F8)
TIFBNT LD 7Ry BOKFRES & 518 L E L & &1
HT2HFLEZONAHP0, K& FRB 2> TLE
W, BT IVOREALOBICHT T 5 D% % D HFER T
v, BERLFEAINTEY, %< OERT— 2 OFN
ICERAINTWAY 7 kA Svergun E-HIC L VBRI M
72 CRYSOL T 529, i, KFJEOMMIES % M L
THRTHEE—F &L THEMLL TW%, CRYSOLIC L5
PSR L ER T — 2 25 ADSMEETHSIC 7 4 v
FFLEPRINTVSEH, IRAFIKIC BV TOHRKEL
i OEF G IXIRARMBBEI N T\, CRYSOL (1556
TF= A DHFEOFMICEDLLFHHATE L0, FHhr—x
DHBTKFKBOREZIRL IV FSA L EMHATELDT
&V IERE TR S & RIS O H S vl Re & 75 %,

4.2 MASHA [CX BRAELBEZR—R & L T-a5fEkE
BIEIC Kk B

Rigid Body Modeling £ Cid, 4P 71 =y FLE

TOR VN7 EEEROBELIE % KEBICHE T 2FH AR

ARTH 5, iHZHEICT S0, 22500722y

FABOORAZR VNV BBEEREEZ D, ARRBIEL

B # &) L7=IRpIC, BHAEROBGELRE 1(S) 1%

g Nov. 2006 Vol.19 No.6 @ 433



I(S) =1,(S) +15(S) +2<A(S) C*(S) >q

EFHT D, 119, (S FEhENT 72129y FABOD
Bl E, A(S) BRAMEIC KT 52T T 12y b A Dk
GLRT, CS) BE»LctkoYvy 712y I B O#ELRT
TH5H¥, 1OOF A VvEREEL, 5 12OF A(
BN 3R OmEE (A A5 —F, o B, y) & 3K
DUAEDFH 6 KITL/NT A =2 — " B E T 5, BE, /]
fEEL T4T S rigid body modeling ¥ T3, Ead F A A
VNE—2R2FT, ZNL EOEEITHBE T RE T SO0
EEWTH S, ERICE DX I(S) #FHH T A ICITHEED
BHELKNTTH 5, Svergun f#i+ 513 CRYSOL % i\
KRS /&Y 7212y FOBELR T 5 H L, EKRifFaMm
BBAR VAR IS FHEEE ~ & ELL Tw
%3, RETIEALX VN7 BLeBEEBOM15% % Rk
THIVH—Em L 27y EEAL, 2 OO F A4 VAL
& % rigid body modeling # T %, Fig.6C T/x L 7z ab
initio - K B RS REEE TV & O W " AT - 7220,
MASHA ¥ /i3 % 5 55H91C rigid body modeling %47 5
V77 PR TR L /RS E S Fig. 8 Th 5,

Ab initio £ & %\, MASHA |Z X % Rigid body model-

. o dete
- demamin filtered

N |— 2 domain model

3 . . -
Qoo om 002 ao3 004 0.05
sA™

Fig. 8 Example of rigid body modeling method by MASHA. The
model obtained by rigid body modeling method (blue) and
high resolution model based on low resolution bead structure
(red, same as Fig. 6C). The corresponding scattering curves
were plotted in B. Some part of structure was ignored for
analysis.
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ing IR S ONETETIVAEERT 5D T, local
minimum ([ZfEREE I3 < Br sty 5005
T, FxIFTELLRTFAREEZINFRET B7201Z, ab
nitio TN T2 WORLE O B 24 % D T HAIIIGLE %
52720, KESBEBTNZ & DI —EITHELRR 2k
74y P TAEDTIREL, MTTPOLLERTT 1 v
9 A A A 72D L7z, Rigid body modeling 0 F
AAVOMBEIEDREETT VO F A A VONE L IEFIC
L > T\ 5D 45505 (Fig. 6C),

4.3 SNREREBENBONICLIDINSRWNG /N
BO#EBEEN—R L U Tf@if

IE T B RS R MO 5 OF 5 I3MEE L 728 %
NOETTIVICIY AT EDTNE L VDREAL S 9 ?
Svergun 5027 )V —7 T BUNCH WS s 5
LAEREL TWBEN, 2775 AF, EITKREBELT
W 5 845 % dummy residues modeling THEEEE > 3
ab—vavl, BEVOWGPEEL LK SIS LA
SEER O S ORLE 7 PR T 5 FH 2 FIRFITIT D,

COTBT 5 NeETSH 572012130 PDB # &
dummy residues TV I 2 L — a V58507 I/

100 }
~
W
=
- E(p .
10 A: without Secondary Structure
B: with Secondary Structure
—— HR model \
000 0.01 S 002 003

Fig. 9 Eexample of rigid body modeling method on the protein that
incorporates the missing part of high-resolution structure.
Experimental data was the same as Fig. 8. The blue model
(A) ignored the secondary structure of missing part, while
the green model (B) took into account of it. The red model is
the high-resolution model same as Fig.6(C). The cor-
responding scattering curves were plotted in lower part.
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E5 A A4 %, Fig.91%, His %7, U h—FaHEA
L < rigid body modeling %17 - 7R TH 5, KRIEL
TWABY V=5 D2 REELIREL Tz WBE
(Fig. 9A) &~V v 7 A& iRE L /%4 (Fig. 9B) O
WFNOBE D, SELMRICH 57 ¢+ v F AKIEICEEE
INTWBERGPD, T, 2EEEOREICLLFTE
TIVDE A4V DOFMEITEEL TEBY, ab initio FITHD
&5 e TV (Fig. 6C) OALE & b RKE LS ED BT\,
L2L, 2RIBEEOFECL D FHSINE F AL VDR E
BELHIIHE>TLED, TDXDIT, Z VN7 BERHE
FOMBHTIZ B\ THIOFHEIC L A IEHIIIER ICE B I
R,

5. ER

INE TR LIBHENIEBTOY 7 b OFEEZ R T
DICENAFDOFZRTIRZVA L LR, BTk >k
ERE2 5D, FI, ZUNATEBERBEILEIENT
HO—FICBb 59, 2V R7ED4LKRES EFENS X
VNRZBEROY Ty FREICE L TIRE L 7 R%
Bohb, TOLRFE V7 BEREELE ROEHE R
L, fbOEBTFE L L CEEREE > TW5, F
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Solution Scattering from proteins—a bridge between
low- and high-resolution structures—

Tetsuro FUJISAWA SPring-8 Center, RIKEN Harima Institute,
1-1-1 Kouto, Sayo, Hyogo, 679-5148, Japan

Abstract As anumber of fragmental protein structures are being solved, more interest is growing on the na-
tive structure of proteins in relation to their functions. There were two main obstacles to advance structural
analyses from solution scattering data of proteins. The first was the calculation method of theoretical solution
scattering for hydrated proteins from atomic coordinates. The second was the optimization of three-dimen-
sional models from one-dimensional experimental data. Since the mid 1990’s, the technology of scattering
analyses has been greatly developed, owing to both modern efficient algorithm for non-linear optimization
problem and speeding up the computational power. Exampled our recent studies on designed proteins consist-
ing of two domains with fluorescent probes, the usage of two program packages, ATSAS (Dr. Svergun,
EMBL, Hamburg) and SITUS (Dr. Wriggers, Texas Univ. Houston), was outlined.
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