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B HTR RN B AR E LI

ZRI% L2+ R F
(FERK$AER, R 100871) (FEMEBEWHEIF, LR 100101) (BAFXALLER)

MR ZRIEENERFARERTEEOEREFRRE KSCN AR aRat®. KSCN
BMABREREREKXEHPNAZE. KSCN BEXT 0.5mol. L1 at, RZEMBWAYT. B
E, BRERERUBAAGTFERBUAFERINE. RESEREGY 120 ARERITAR, F
WS 2R Ry 25N 49 nm, EREFHPIHS. 20 6 BN FUELEH.

XA RN, RERES  RAYE

REBEE (BH TCS) A—HAFFHENLENRRF L FRANBUELEE
g ERY-HADURAAERZAFH 25y U KU RHELEFR, TREHE
WEXRFFILHN O, WELA C2 BABRY P22 SHBNSKEH, 2 TF4H4E
HYREHHR B Bt REa X (P) 4 9.4 ERREL Y 2.7x10% mol ™!, & 247
MERARELR; 2FR+H 49%x3.8x 3.7am’.

h MBS EE, TCSR— kﬁk’?ﬁ)@&%ﬁké&é( ) b — R, AT
EAMAAAHALENB R SR A BANWHER, BESERLE B SXHAL
RER, TUALBNERATRAGN. vASK; X TEEARRRNKE AR
MEBRGERDE T RARANHALLERRENE (FREEM, FRAXES
RETHNAR BUREMFUEESNLEF TLEENBANE. SHHEHHR
REEARPAREFRASEURLES—HBYE. B, 2R EHFK TCS 8%
WEHRLERXA. .

BAXBMEA (LLS) M ZHATHREFL THAMY, HBANBSTE, T
MEERANTPHERRR M  HF 4B R URFE - BAEK 4. B+HNERRER
WH BT % MRABRNARAENR TARRYYTHT HERD 5 PHRGEY £
$8 B SRR AMRUAREFRAGTERS, RARSRE LR GRS, 4
PREARALHALFAE, EHH R L0 *i%}ﬁ LLS RRFRRERZT &
TERRE P R

1 LE|H
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FRREHR Y LA LALT £75K4 R, KSCN ¥ AR &5, KB _kXE.

BEREH 005, 010, 020, 0.50, 1.0molL~! KSCN A& # 4% 25mL. 455
10mL ERERK, A 0.004g XEH, AREAT 0.22um HHATHBEHNER N (B
EMEBTHERLDL). EE 10min, THEEHTHSARSNE
1.2 HRRENHEE

B 0.0203g RIEMAMZE 25 mL 1.0 mol- L-F KSCN #H ¥, A 0.22um Kk A
RERZAEY, FREFAFR.

RERAAET, BRLERFCTRATEFREN 8.12x107%g -mL~1. # 4 # HF

T RARAREBRES A 277x1075 | 7.202x1075 | 1.108x10~*gmL-1 & 1.0 mol- L~

KSCN w#, ATREKHIE.

1.3 HMHRE . - S ‘
EBRFARNEEEZ R AV DLS/SLS -5000. (Langen in Hessen, Germany). X&EE®R

BFELE (AEMTLAE, INNOVA 90). XRFHA R K 488nm |, 3HE 400mW. A4t

A EEREL, THESENAEEE 15-155°. IXETRARNUEBSLERLEN

AHEH%, RH 240 HHH ALV-5000 A% . L®EF 15.0+0.1°C.

2 #R5iH8 :

2.1 RIEREASERNBEE
mw;&ﬁmmimmam«mxma&nwm u&k#rﬁﬁ&ﬂ

P AR A ;HMMMM;&M G(nAr, 9) 5- M%ﬁ;&w g(“(nAr 9)
CXAmRATRES O

- .-G(")(nAr,e) [1+ﬁ|9(1)(nA'r 9)12] (1)

SR A NRERR, ﬁisuamw;&w& n HEER, Arﬁs&#wn 2 F
Fa%HRE, gV (nAT,6) sﬁxa}m& G(T) AR

gWinar,0)= [~ o)Aty f (2)
) | B

R T ¥RF, £A Laplace inversion & Contm[n] 73'7%. 'SﬁﬁlyG(I‘) , ZHERT
*’Zﬁs‘?#ﬂfﬁfﬁD - ' E

AR 0. D= 1‘/9 S e S O
R(4) FER ¢= 5{331115, H R A Stokes- Einstein /z,.\it & e
| = _ kT
i érnD (5)

TRBPHREAELE Ry R (5) ¥ ka 7§7 Boltzmann *¥% T 7%1;’93&1&& n A
FRE. RXRAAKE15°C ot XMoo
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RIEMEABAT HPHRES #42 Rh M 5 5] 4 X b F A Contin f%ﬂ%@l’ﬁﬂ
WA RN TFEREES Rh ., Rt AJAr FIFR 1.

1 XERERKPRREWR

Table 1 The aggregation process of trichosanthin in deionized water

Time t/min 23 55 100 110 130 155 163
Average radins R, /am 3.4 5.2 12.9 14.8 17.2 26.7 28.2

Individual B:/nm 2.5 2.5 2.6 2.5 2.7 2.6 2.6

molecules AlAr 0.74 0.47 0.18 0.14 0.13 0.09 0.07

Aggregates Ry/nm 69.7 9.8 80.3 84.3 86.4 96.6 101.3
AJAr 0.26 053 082 086 087 091 0.93

A/Ar the peak area ratio
Ar the total area under the two peaks

C EEHERF, LK h XER BT #J-‘FWMUJ #4435 By B 3. 4 nm ¥ A3
28.2 nm. f Contin ¥ BB AKY $LB Ry H4H (1) BF, HEE RREHRE
BEAFPLEEFRTERTH BT, A “BF 'Ry 44 250m, FEEH 074 1),
EANTEARERDEENST A “BF R b 69.7om, 5K 026, HEFRE
BEEHRAK MFNAHNK, BEEEFHKA, 4 3h Ry b 10lnm, 5EEN
0.93, BB/ BT WRTERFE, ERFAEH 0.07. KE—FERD BF" AH
FREBEADT, Tk RF B ARERFFHRNREE LREXZWRLY
AFEARBTERTAZE, HHHE R BEEANL UXTRETE.
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2,80 - — 400+ ° 2. 5
. ‘ __,___,__:——-‘—-——3"""
200 ) S , 1 a.no+
21.& 's‘ 4
ELN e » ) L = R.wr /" ’——’ .
o
o s . oo, R L00} / / /
LLLLLL SR - “"'“"""‘" =
e 0* 1t w0 R 1% W S Y. R Y ')
Ru/cm 10721/ min
B 1 XEREfRRR Ry 99%H B 2 XEp#E KSCN RuabH Ry ~tH
Fig.1 Hydrodynamie radlus distribu- Fig.2 Plot of Bs ~ t (TCS in KSCN
: tion G(Ry) ~ Ra (TCS in water) solution)
o t=23min, A t-163rmn 1) water,  2) 0.05molL7%,

3) 0.10mol-L=%, 4) 0.20mol-L-1, ~
5) 0. 05mol L-t, 6) L Omol Lt
2.2 KSCN f¥m o
A 37005, 010, 0.20, 0.50 , 1.0mol.L=! ;& # KSCN A#H #, ﬁn)\ﬂz

B EXRBEBIFRTEHBER WX Rhﬁﬁiﬂd‘lﬂl‘ﬁik, ERLE2 HETL &
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0.05 ,

0.10mol-L~! KSCN B R+, RES “BF" 1 By MM B AA L E L, REHF

#E; % 0.20molL™! KSCN BH ¥, Ry BEEATRK, REATRE #F 0.50mol L2

KSCN W#uufﬁ.g 16 X,
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' Fig.4 Plot of peak area redio 4/Ay ~ ¢
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1) water; 2) . 6) 0.20mol-L~?%; 3) |
. 7) 0.50mol-L~1; 4) | 8) 1.0mol- L~}

1),.2) . 3) . 4) individual molecules;

5) . ‘ 6) « 7). 8) aggregates

M KSCN KK S, KK K

F7 P HREY F S BRI, £ 005,
0.10, 0.20, 0.50, 1.0mol-.L7* KSCN %
HF, AFARANREBEN B He
#A 46, 120, 195, 36.8; 45.1 nm;
A Contin ¥ BB X LEAMEKY 4
BRAHMAEELEATHLFHMN (B
3). ¥HREAT 0.20mol L2 o, AHE
ARRTHRA; BMIBREMN M KK
B & o ¥ . & KSCN 3R & % 0.50 ,
1.0mol- L~ B, A/PMJR & B ammt,

- RTRME(H 4).

%éﬁﬁfﬂ KSCN ﬂtﬁiﬁié@ PHUEEY 72 £4, REBFEERMRTFE 4,

HTHEMIHA,

SCN™ Rlcaff, REXLVLTFHRREE; Ao,

SCN™ # %

CEFR KBERFEIMBTRENY, XFREANSR, FEEAHTE, T
RREG D FEBREAT 05mol L~ KSCN ABH + H A — EK/J\K%@F#JEE

2.3 EREHMEE
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FBAAENFENE —RENRRAE20-150° EEHARTEHMLE RAFX
fErRR, FMABRTHERER TR Rayleigh I [R,.(9)], Wi xt AT 8B, XERRK
PFHM, JFEB < RESVP g A%k A, 2 % 4 12

% x %(1 +-;- < R} > ¢*)+24:C )
RF H =4x2n?(§5)?/NANS, ¢ = $2sind. Sk Ny % Avogadzo ¥ ¥, A R
HE do AIANMAERNZFHEK. AXRA & =018 #47iHK.

% KSCN BHHMEART 05 molL™! o, REMRTEURRAGHAFE, & 9%
ME. Hik, RINABASLEAMET KSCNREH 1.0mol Lt REXREMKEHES,
HS BRAAG Zimm B. BANRESARABRESE, THM, R, f A, HRFT
R NAEASTREDREEGERFREY 3.23x10%, CoXERNEADTERKES
K 2.Tx104, R Atk R AR oy 120 AREVFER.

COABTHALEN Y Zimm B, FTRHXER L

D =Do(l+kC)(1+f < R:> ) (7

AT ka AT HE_RAAK [AHRRAHEK BH S ERBIAH SR ETH
B BUNBEFRARNBERE, T4 Do Mo (Ru)o, HRLK 2 Bk Th, EKSCN Y
LOmol L™ B, XEFHH 120 M FERNREDREGE, LFHREN ELBY 49
nm, Rg 5 Bp B9t 143, RURLEHREKRE —# R B AEH, EUTE ﬁiﬂl*
ﬂﬁiﬂﬁﬁ 4],

' _ #2 BESHEAMHEER .
Table 2 Static and dynamic LLS results (TCS in 1.0mol-L~* KSCN solution, 15°C)

107 M 10* 4, Ry 10°Dy (Ra)o 107k f R¢/Ry
g-mol™! mol'mL-g~% nm em?s™! nm mL.g~!
3.23 6.7 70 3.8 49 -25  ~0 143
3 it

REBEEEKBEAFFRE, HFRETAR. KSCN é‘]iiﬂkﬁﬁ&?ﬁi%%i&#ﬁ%
HFHREH. % KSCN R EATF 0.5mol L~ o, REVEAEH, #E. AAFX
EBRUEND FERREFARYRAFE, RAGCETERHY 20 AMRERLFER, Ry
A 49 om, ERRFHIIHL, AUEIRNTHIHLE.
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Laser Light Scattering Investigation of the Aggregation Process of Trichosanthin in
Aqueous Solution

Wau Peigiang® Ma Xinggi® Wu Chi¢

(a Department of Chemistry, Peking Umverszty, Bejjing 100871; b Institute of Biophysics,
Academia Sinica, Beijing 100101; c Department of Cbermsh ¥ The Chinese Umversxty of Hong
Kong) : v

Abstract Trichosanthin (TCS) is a single-chain protein containing 247 amino acid
residues, it belongs to the plant ribosome-inactivating protein (RIP). The isoelectric point
is about 9.4 and the mole mass is about 2.7x10% g:mol~1. It is an effective plant pro-
tein of a popular chinese herb tnedicine and a kind of cytotoxin. Recently, it has been .
reported that it can be used to inhibit trophoblastic tumors and may also be useful in t,he
treatment of AIDS disease, and therefore has attracted more attention to the RIP and
its applications. However, the problem encoutered is its low stability in blood and tissue
fluids. It has become essential to understand the behaviour of TCS in solution.

Laser light-scattering has been used to investigate the aggregatlon process of TCS in
both deionized water and KSCN aqueous solution. TCS is more stable in KSCN aqueous
solution than in water. When the KSCN concentration is higher than 0.5 mol-L™1, it is
found that the size distribution is always a bimodal one. One peak corresponds to single
TCS molecule; the other, the aggregate which is composed of about 120 TCS molecules
and has an average hydrogdynamic radius of about 49 nm. The aggregates are made of
loosely packed TCS molecules and behave as flexible polymer chain in § solvent.
Keywords: Laser light scattering, Trichosanthin, Aggregation process’ it
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