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Study on the binding interaction of 8-alkyl coptisine derivatives
with lysozyme by fluorescence quenching method
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(1. School of Pharmaceutical Science, Southwest University, Chongqing 400716, China; 2. College of Chemical and
Environmental Engineering, Chongqing Three Gorges University, Chongqing 404000, China)

Abstract: Interaction between 8—alkyl coptisine derivatives and lysozyme were investigated by measuring the quenching
constants under different temperatures and analyzing the thermodynamic parameter. The result revealed that there was a
strong fluorescence quenching effect of coptisine analogues on lysozyme. The data indicated both dynamic and static
quenchings were involved in the quenching process. The thermodynamic parameters indicated that the interactions of
coptisine analogues with lysozyme were driven mainly by hydrophobic force. UV absorption of lysozyme was more
negatively affected by a longer alkyl chain. Compared to Cop—C8—6 and Cop—C8—4, Cop—C8—8 had the highest binding
constant which is 2.063x10”.
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Cop Cop—C8-n 1107 4.635x107° 5.15x10° mol/L Cop—C8—4 1.753x 107"
mol/L ( 2.1915x107  2.596x107° 3.068x10° 3.954x 107
) 0.05 mol/L NaCl ( ) 110" 4.383x10”° mol/L Cop—C8-6 1.632x107° 2.04x10~
mol/L -  (Tris-HCl)  2.416x107° 2.855x10” 3.264x10° mol/L Cop—C8 -8
(pH 7.4) 1.526x107° 1.9074x107° 2.2593x107° 2.6704x10°°
F24500 ( 34333x10°mol/L  0.165mLCop  Cop—C8-n
) UV-1800 ( Hitachi ) 2.0 mL Tris—HCI 1 mL 0.1
pHS-3C ( ) mol/L NaCl 1.51 mL x10"*mol/L (Lys)
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Fig.1 UV-absorption spectra of Lys-Cop complexes at room temperature
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Fig.2  Fluorescence spectra of Lys in the presence of coptisine analogues under various temperature

23 BEERSHERANE Sten-Volmer ,
12 24 36°C

Stern-Volmer
(8] 1 K,q 24 °C

2x10'"°L/(mol-s)"”!
36 °C
[10]

Stern-Volmer
[11]



37 3 8— 349
Fz1 SternVolmer BREH A ENSFRERIEBREEH A,
Table1 Stern-Volmer quench constant K, and apparent quench constant Kg
8- tC Stern—Volmer R Ko/(L-mol™)  Kg/(x10"L - moL™"-s™)
Cop 12 y=10.007 9x + 1 0.904 7 790 7.9
24 y=10.002 7x + 1 0.983 6 270 2.7
36 y=0.003 1x+ 1 09751 310 3.1
Cop—C8-4 12 y=0.002 4x + 1 0.9815 240 2.4
24 y=10.000 7x + 1 0.990 9 70 0.7
36 y=10.000 8x + 1 0.9739 80 0.8
Cop—C8-6 12 y=0.0022x + 1 0.972 6 220 2.2
24 y=10.001 0x + 1 0.961 8 100 1.0
36 y=0.005 1x+ 1 0.978 8 510 5.1
Cop—C8-8 12 y=0.002 6x + 1 0.947 6 260 2.6
24 y=0.000 8x + 1 0.905 3 80 0.8
36 y=0.001 1x+1 0.9815 110 1.1
2.4 S-REFEEWITEMSARFMMEAHER AC AH A 3
REENRE AG 0
8— K 2 n=1
n[12] 2 1
1
Cop-C8-8 24 °C
20
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Table 2 Calculated binding constant (K), binding sites(n)
8- v°C R? K/x10° n
Cop 12 y=0.835 6x+ 4.080 8 0.8335 0.120 0.8356
24 y=1.158 3x+5.101 1 0.966 6 1.262 1.1583
36 y=0.927 8x+ 4.148 9 0.9582 0.140 0.927 8
Cop—C8-4 12 y=1.026 9x+4.541 6 0.944 3 0.348 1.026 9
24 y=1.223 s6x+ 4.887 7 0.949 0 0.772 12236
36 y=1.490 2x+ 6.195 1 0.946 0 15.671 1.4902
Cop—C8-6 12 y=10.884 0x+3.914 6 0.943 7 0.082 0.884 0
24 y=1.428 6x+ 6.011 2 0.968 0 10.261 1.428 6
36 y=1.237 4x+5.332 5 0.905 8 2.150 1.2374
Cop—C8-8 12 y=1.290 2x+ 5.834 5 0.9729 6.831 1.2902
24 y=1.733 8x+ 7.318 4 0.966 9 206.300 1.733 8
36 y=0.906 8x+ 3.739 5 0.926 0 0.054 0.906 8
3 12°C 24°C AH 0 AH>0 AS>0

AS>0
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