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Synopsis
The measuring system for synchrotron small—angle X—ray solution scattering cou-
pled with a temperature—jump device was developed and applied to the study of the
sellf-assembling process of tobacco mosaic virus protein (TMVP).
The analytical formalism for rod formation of TMVP was proposed and the kinetic
constants for disk stacking were estimated.
Proposed analytical procedure is applicable not only to the temperature—jump

method but also to the other kinetic small-angle solution scattering experiments.
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Schematic diagram of the system for the
time—resolved temperature—jump synch-
rotron small—angle X—ray scattering me-
asurements. Sample solution S of the te-
mperature Tl is injected by the pressure
of N, gas into the heat exchanger kept at
the temperature T 2. A trigger pulse opens
the electromagnetic valve and initiates the

Fig. 1.

data—acquisition system simultaneously.
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Fig. 2. An example of the result of time—ressolved
small—-angle X-ray scattering experiments
of TMV protein temperature—jumped from
5 °C to 25°C.Figl(a} shows Guinier plot(InJ(s)
vs.S 2 )of the net scattering curves and Fig
I(b) shows the time course of”integrated in
tensity “defined by f J(s)ds.

DA TERNBENS, T2+ v 7T LREILE
BICR - 7ot DA, #EEEcpES B
SR O ZA LA EIET 5, COBREY v~
TEED, dead time 12#90. 38T, 10 LIND
RS DIEZLOBEEEIT 2 E0NTEEY,
ERO—FIZR 2 1R Lo, EROEED T3,
o0 DEEEEFE T LB T E 100 » 7o DT i,
COEBETIE 1ML EEOCBREOFIEN T EE &
ot Lk ZOBO, —flES (7L—2L)

OFEEGHHIERIENT. SHTH B, ZOHEE
ERIOMET, MOIEREIBWT—5%2B5
CEDHRIZDIZ, IR IF —YEER RO
BL-10C OABREDHR I EFT bDOTH Y,

BRI B R SAEYSEROEKIC O RVICERN LT
W5,

3. TMVEEEOREHE
Hxly, COEEERBICTMVEHEORE
BREEDOBIFITIGH LT A7,

1989883 3

EMNIENTNRBOR EREIZH->TW 5,
LanL, BB 2GR DI biE
MThrI, RO EREINOMNILTE
AL E N B MM DV TE—RIIRIAD LT LW,
UL, 74 NRIRZ OEENERIEE TH 5,
T DICEEED A F) = X LA 5 2 & I3RS
THANDHLNEOV, ALK O bR
BRIk, BEAE & BRI LY T WER O E
Ho-oTWa,

ZRAEH A 7 TN Z(TMV)IZEY A 7K
DY RAMSHEEX N A VA TRINCERE S
1, 19354E(ZStanley iIZ & » THID TREGRIRIZHE
BIXNIAEIAINATH B,

TMV (3EZE18nm, £ X 300nm D FE B IR
TANZATH-T, EfEEOEREY 7=y b
D5 HAKIZE, 200EFEAERT Y A IV R4 %
fED, ZTOMENCRNASFN 1A, EHAFL
e LIRETARERBELELCE y FTORA
RICEWT WS, TOITA IR IL—TITiF
TMVOAZ, F 2 VEREY A 771X,
ARV Moy L) v RRy bUAINRIEE
NET 3, INSHEBINETANATIN—TITF
EHHNTHD, &7 ADKRES, MEFH
WE B L O/MEE A E O LEIEE ) 5@ R,
e NRIE, VUSRI Fa v UEEY A S
AV ZIEEI0RFELL FICHEESNTWS, &
JAPFEINTVWATMV I3 EREICET 5,

TMVE T 5L EETHEREE L -
RNA LA EAEN O RBRENTEMRDODH 5 ¥
ANAKIFEBERTHIENTES, ZDILE
BATFESEDOHCLALVWIHEZEA LI E
WO BBTEER LD TH S, T1bb, EEE
BT LB ISAERNE DREREY DREEDHFICE &
NTWBENWIETH B,

NAEHEZTNEBETH, BRODBHEHTHE,
7AW AKIT & KL PR EERETET 5
ZEMHSNTWS, —RICIIEHERE, pH,
A4 VBE, BEREICE S THA DREEREE



4 1989 8 A

METE HB2BHEIS

lonic Strength

e s
e e
e
o
-
-
—
-

Fig. 3. Phase diagram of TMV protein. Adapted from Durham et al.®
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Fig. 4. Some results of temperature—jump experiments. (a)and (b)TMV protein con-
centration of 5 mg/ml in 50mM phosphate buffer(pH7.2) jumped from 5 %C to
20°C and(c) and (d)TMV protein concentration of 12 mg/ml in 100mM phosphate
buffer(pH 7.2) jumped from 5 Cto 25°C.J{0)/c and Rg indicate reduced
scattering intensity extrapolated to the zero scattering angle and radius of

gyration, respectively.
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Fig. 5. Scheme for self—assembly of TMV protein,
represented by a random association—dis-
sociation mechanism. The following ass-
umptions are made for the self-assembling
process:(l) formation of the 20S disk from
A—protein is very fast and there is an
equilibrium between them;and(2) further
association to form the several sizes of
stacked disks (short rods) proceeds by
stacking of the disk or rods with a single
velocity constant k,,, and velocity of
disociation of a rod to shorter rods the disk
isk_,.
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