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R, MFEIE BSA AL MR IG TR FEREAIG, MEAZ0R8 ; BSA MIERIEDOLIGIR K, DEEHE K H L K, W&
MR TR TR AR, RN S BSA & A T RGRWAHEAER, ENLEFERmXT BSA M2 BB K LR T #i&
PR, T RFENREE R S5 8BS A 00580 1H van't Hoff TR L IR R AH Rl AS {8, 151 =%
ZIRIPE I EEON SV A oy MR AR S RE B R IS T 4R Z IR &5 G HEE r =2. 4 nm.
SR FE DN R 0 352 4% T LA A% A 1007 11 2R A S s ).
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BRI LAY TR, 0 (R AR AR E Y, XIRERR . AER ., SR T K
YRR MK AL B SRR P R s R, AR S IEM S Y 2 A T2
[E1AE AR A 9E — 32 BT OGRS 4 24 50 48 AR A 5 il AR X e 0

BEE AT IR0 H 85 L, @8R, =k B SO AR S PRBE 52 i I AR 24 i FoRe v UK. i g
il 24 ML R ] ( Pymetrozine, f&JFR Py) , HALZEAFRN (E)-4,5- A -6-H FE-4-(3-MLrE I R -1,
2,4-=2-3(2H) -, NHISFER JE T RESS S ], R A AR A MR R, B RA m R IR L XTI
BRI, A5G YA R R DT, DRIAS ST TG g4t Ry P i R T T B 3 K 43 [
WHFER JUHGZ S AR B ERE R KRR R S TSRS L KRR L RRAE R R 2 R ORI
VER) 7% SR 0 3 kMR o AN T 3hE S bt ek A A R R R B 00 Ak, SRR S M R 5 1
HHEAMEAENEAREE S XEEAR ST EY RS GENE, TS Je Y n) 2k e
M, FTLMZWFFEAR T R T i 2R 1 BEE AMIR TS Y ket AR AR ) B R0 P BT P PR RS A B0

ARSI A FH 58 SRS IS RIS IS AT ML R 5 4 000 H A (BSA) BAHEAE T, 58 T ki
M 55 BSA 5GBS G R AL A5G BLSEUMES G RN I #2881, FITTR D 56 RIR — 65 R R 4E
P T LSRR X BSA G B R0 L ML ARR 55 BSA A AR FH 4 L

1 SEISERSY

1.1 {UB5H

F-4500 M543 e 6 ( HAR HIZAF]) 5 U-4100 2 A8-0] U436 i (HAR HIZ AR 5
JASCO J-810 B i ( HA3 AT ) 5 Delta320-S BIFREE T (_ BRI 2R A BRA ).

AT B (BSA, YRS AABRA E) , HARIBOKEIR R 1.0 x 10 o/mL %0, T
0 ~4 CI-AF; MEFER (95% ), JHTE/K ZBERHIAE 1.0 x 10 ~° mol/L A&k ; i /050 9% By NaCl /K
W 0. 05 mol/L(pH =7.4) [ Tris-HCl & 0. Ir A R o0 ali, S5 /K I S =R FR I K.
1.2 RIETFE

1E 25 mL He@E PARKNA 1. 0 mL JFEE%50H 9% A9 NaCl 3% . 1. 0 mL 0. 05 mol/L Tris-HCI 2%
AT, 1.0 mL 1.0 x 10 ™" ¢/mlL BSA Fe— & A I IR B 5 0, FHZE 0K R B 2 10 mL, JR%H%4],
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B 15 min J5IE.

FOCCERIME : 1 em ATELEINM, TEFOEIMERETE Fidsk 295 ~440 nm PAE RN Y7L &
SHEIE, BE LS SEORIEK 22 AL =60 nm P ERE S YR B D66 RE.

B A% I E . 0. 1 em A1 9 P A AREETEE N 1 nm, FHHIEE N 190 ~ 240 nm, HHH LN
50 nm/min, WRZEFE]A 2 s, BIHRECH 3 K.

2 FER5E

2.1 RAFRAEFRFEREER

BSA 73 H A 5 A (0 2 R F S R S5 R TR TR A M R SRR 2O, Al 1 R, 78 BSA IR BEEA
AREE LU, Bl R A R P 3 900
BSA fRHE G S W A QR AN

IR A AR, 32 It e
WFER AN BSA Z [Al A7 AEAH EAEH. 3 M
SO T 7T AR i

RSHAPER ), S TRHAREK , HEE
FE B T i, 4 T A AR T B e 180
T, BEEEIRERS IR, 5% 00K 8 K b - - .

300 330 360 390 420

YL R T v TG A5 i X TR AR Vnm
T i 2 AT WU & ) R A Fig.1 Effect of pymetrozine on fluorescence spectra of
Pk, SRR E N, AR BSA at 16 °C
T X BSA 2 SRR KM SASTEKR , AT A, =280 nm, ¢(BSA) =1.0 x 10 - g/mL; 10 ¢(Py)/(mol - L°1)
Stern-Volmer 77 f&-' . @ 03 b 1.05¢ 2.05d. 3.0;e. 4.0;/ 5.0; g. 6.0.
F,/F=1 +quOC(Py)= 1+ K c(Py) (1)

X, FOAAR ML AT BSA (2GR EE , F s AT BV IS 7R 2R 929860 BE | kWU
RIS FEHRFE, K NWEBERFEE, 7o WARIMATEIGR BSA B854, o(Py) A K5I i
VR

B MR 5 BSA M2 Eom B AR b= (1) 4B, SRASAE 289, 294 F1299 K A 1A R (1R K H %k
Ko 700709 1.98 x 10*, 1. 95 x 10* 1 1. 94 x 10* L/mol (A1 R 5043724 0. 995, 0. 996 F10.995). ##EH)
KO FHTHH 60 107 s TR HRUFHRH Ak, 5350 1.98 x 107, 1.95 x 10"l 1. 94 x
10" L/ (mol + ), 1138 P IR A W K 43— e R 8042 il 7y i 43 2 K 400h 2 x 10 L/ (mol -
s) M AT AR SRS A AR IR AR AR b TR T A IR TR, K (B, el ik i
FXT BSA B2 R IHAE 4> F R shASRER AT EL, e T IR BRI 5 | A SR K .

2.2 HEEHMEEMSE
ST RRASTEK, 6o 5 KM B 2 A AG L F e &2
lg[ (Fy = F)/F]=1gK + nlg[ Q] (2)
Kof, B AR INZGYI BSA IUSENCHRIE , F R 25U N[ QI BSA MBI, K N HEL, n
REESALER, BI— BSA 2 TRl 45 G257 %0 .

PR A R R B2, BSA AR B R AR AR Ak, #22(2) b3, ¥ 1g[ (Fy — F)/F ] %} 1ge(Py) 1E
LRk, SRASAE 289, 294 F11299 K B}, Py 5 BSA 5G4 A K 7054 5.4 x10*, 3.7 x 10*F12. 7 x 10"
L/mol, Z5G M EE n 20 1.1, 1.0, 1.0, MZERE 514 0. 999, 0.999, 0.998. B Wi F-&r, 45
BB, IS BSA Z B R Ra e m 1 124
2.3 MEFERS BSA {EA B E

M AR A KB, A van't Hoff 772 [ 20 (3) Az (4) ], RI3RASMLIFER 5 BSA AHE 1R H A
A5 AH ., [ HIREAS AG FIRAE AS(FE1).
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In(K,/K,)=AH/R(1/T, - 1/T,) (3)
AG=AH - TAS= - RTInK (4)
Table 1 Thermodynamic parameters for the binding of Py to BSA
T/K AG/(kJ + mol 1) AS/(J+mol™t K1) AH /( kJ - mol 1)
289 -26.18
294 -25.78 -81.7 -49.8
299 -25.37

9/ N1 5 AR FIRNVE ] A 4G 00 | JufEAe ) | miok A s Fni i 5| ) SRS VR
F3. AR B AT 72w O] KB E MR T AR >0, AS >0, EERINBKIER T
AH <0, AS <0 I, FERH N AEATEMEE S, AH=0, AS>0, FEEIN Frm g S, i1 alH,
AH <0, AS <0, FrLAA] DIHEReEA i 5 BSA [ A9V 00 2 22 S fu e 7. i T ik il o3+ 45
Fyrh B R PRIGHEI H 5 8 (s b i 2B A T N—H--- 0 RS
2.4 BSA 5EMEFERZ B SES

WK Forster BB AEGR ST BE R B EEYY , M/ TFE5ME AEASSERNE S, H
REFE AR (E) Sk | ZARRIAIEES ry IOCRAT .

E=RS/(RS +15)=1 - F/F, (5)
Kb, Ry K E =50% I T X8 i i 25 4 55 32 A4 ] 4 11 B 5
RS=8.8 x 10 *K>N* (6)

K, KON R T, NPT AR, © MARMZOEE T =%, ] FoRBIRNZEk
SIS 2 AR WSO ERE R G R A, J AE T T OB,
J= Y F(A)e(A)A AN/ D F(A)AX (7)

b, FON) ALK A TR IE , e(A) AZIRTEPA A BB R SE R %L, AN RN
SIS

P PO T 110 5 W A0 1% R BSA B 96 % & B S B & i (I 2) SR 1% ] =4.39 x 107" em® -
L/mol, ZEILSZER T, K2, N Fl @ 23 IHUE R 2/3, 1.336 F10. 1181 | Wi se B A (6) ATk
R, =2. 1 nm, 4EMRAFALEFERN S BSA 0 F O BRI S AR r=2.4 om(/NTF 7 nm) |, 556
WIS, Ui BSA SRR (8] &L T RERE AL, U BSA PEHK.
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Fig.2 Overlap spectra of Py absorption spectrum(a) Fig.3 Effect of Py on Synchronous fluorescence
and BSA fluorescence spectrum(b) spectra of BSA( AA =60 nm)
¢(BSA) =1.0 x 10 ~° mol/L; ¢(BSA) =1.0 x10 7% g/mL; 10° ¢(Py)/(mol - L)
c(Py):],Ox]O’5 mol/L. a. 0; 5. 1.05¢. 2.0;d. 3.0; e 4.0.

2.5 BSA HIHIS T

2.5.1 REFHXEE FBEAHRKFELTOEEREIE AL = 60 nm BB O FRIEEE DG, AT
JEF, B AT R TR IR LMD E R AN BB P B A R R DR e e (R AR S 1 TR A
WA AN P18y e AR T DT B B A R (R AR A DK I 2T A% 3 P A R % 22 T A SR S5 (o A PR BRI 5 i A% 0 8
BiAKMERGIN, F SRS EER . K3 A, AR S R SRR R S R A T K R, R
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W A TR G FE T A AR Bk MRS N, 2R 45 A A8 15 5%, BSA MR kA T 7484k, R R AT fig 2 ik
SSF IR 3 —F AR AR e Bk Afi 2] BSA 20 F IR, SALT 212 78y (4 s R BN BAE 5 R,

2.5.2 SANRUOBE P BITELL 5 A0 DX A I i 3 R IS —CONH—IT 3301, BSA £ 200 nm
3T 14 MR A 0 725 A Sz il LR SR 2 A A i 2R Y R TS BSA ARG I 4 BT, ml LA itk e
FiilJ5 , BSA 7 192 nm AL ARSI K214 2 195 nm, WWOGRERIN. WG 2185 B W 56 BE Ui/ N e B i,
SEF R P I A BSA - 4R 40 8 A SO B Al M 2B T o788, -3 BSA MR I, o BEE 7 T
wm, RAET KPS

0.70

a 12 +
56
0.56 6L
E 0.42 " 0
g 8
T 028 E 6
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Fig.4 Absorption spectra of BSA(a) and Fig.5 Circular dichroism spectra of Py-BSA

2.5.3

A
200222 F1208 nm Ak H B XL A7 I A 06 2

Py-BSA (b, vs. Py)
¢(BSA) =1.0 x10 7% g¢/mL; ¢(Py) =3.0 x10 = mol/L.
PEEEAME A5 48 (CD) B2 AF 58 v W 2 1 B 5 7 Ak 1 — el bR e 7 SR
(1) a-SRHELEFY B CD BEAFAE. R CD 3% AT DUE

PEFNE A3 B R AR L.
S AT Y, CFRR A BSA 7E 222 H1208 nm bR SR % Tk, #id CD i #Y
TRE AT AR T, BSA o F o - BREE R 31, 6% SR 33. 4% , [FRE, g-PrE Ay

37. 9% K& 0 32. 9% , 5 5AMRBOETERS H 45 E—EL.

LAY

SN

¢(BSA) =2.0 x 1073 g/mL;
¢(Py)/(mol * L™"): a. 0;b. 3.0 x 1077,

LR Lk, WSS ERX A MLTE H3 RO R Tf S, M e o = nlu AR R 5

HAFME S, ENREE RAALEAESBR, BNEA —EREER 1: TAESY); MEwrr A
ff BSA B R8540 JA FE MOR BE A R A 7781k, S8 BSA RIS, o RIS =T, B4 T R
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Interaction Between Pymetrozine and Bovine Serum Albumin

XU Wei', WU Xia'*, ZHOU Hai-Ping', LIU Xiao-Yu', YANG Jing-He',
FAN Jin-Yong®, ZHANG Mei-Feng’
(1. School of Chemistry and Chemical Engineering, Shandong University, Jinan 250100, China;
2. Shandong Pesticide Research Institute, Jinan 250100, China)

Abstract The interaction between pymetrozine ( Py) and bovine serum albumin ( BSA) was investigated by
spectroscopy methods, including fluorescence, uliraviolet absorption ( UV) and far-UV circular dichroism
(CD) spectroscopies. The quenching mechanism of fluorescence was suggested as static quenching according
to the Stern-Volmer equation. The thermodynamic parameters enthalpy change (AH) and entropy change( AS)
were calculated, which suggested that the binding power between pymetrozine and bovine serum albumin was
hydrogen-bond and van der Waals force. According to the Forster non-radiation energy transfer theory, the
binding average distance(r =2.4 nm) between donor( BSA) and acceptor( Py) was obtained. Furthermore,
the investigations of the synchromous fluorescence and CD spectra of the system reveal that the conformation of
BSA is changed in the presence of Py.

Keywords Pymetrozine; Bovine serum albumin; Fluorescence quenching; Interaction
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