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Fig.1  Fluorescence quenching of HSA by LUT(a), B—CA(a) and LYC(c)
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Table 1 Interaction constants of LUT, B-CA, LYC with HSA
o T/K KJ/L-mol"  K/L-mol™-s™ R? K/L-mol™ R? n
HSA-LUT 298 1.143x10* 1.143x10" 0.9983 1.227x10° 0.9364 1.240
310 1.562x10* 1.562x10" 0.9986 3.863%x10° 0.9561 1.312
HSA-B-CA 298 5.267x10* 5.267x10" 0.9866 4.115x10° 0.9882 1.425
310 6.693x10* 6.693x10" 0.9920 1.534x10° 0.9974 1.304
HSA-LYC 298 3.569x10* 3.569x10" 0.9960 3.442x10° 0.9865 1.222
310 4.146x10* 4.146x10" 0.9977 8.514x10° 0.9944 1.291
CA \LYC )5 HSA 34 5025500 AG=AH-TAS=-RInK (4)

2.3 MAFMRMIER LB
)2 SRR Van't Hoff 77 F2 (3) MR )
R,

A K——T, BT E A5/ T84 w5,
KK T, B 3 5 /N F 1 25 & 80, L/mol ;
AH J& 7% kJ/mol ;s AG——75 A 9t A i BEZE , kJ/

k| AH[ mol ; AS—4i 28,1/ (mol -K) ; R—— 4 B /% %
In| o2 |=— 2~ (3)  %,8.314 J/(mol-K).
X, R
*2 LUT. B-CA.LYC EHSAHREERMHRNEEH
Table 2 Thermodynamic constants for the interaction between LUT, B—CA, LYC with HSA
P TIK AG/k] - mol™ AH/kJ - mol™ AS/J-mol™- K
HSA-LUT 298 -29.03 73.37 343.63
310 -33.16
HSA-B-CA 298 -37.73 63.12 330.24
310 -39.25
HSA-LYC 298 -31.58 57.96 300.49
310 -35.19

BRI EF, 24 AH<0 H AS>0, E5A/EH K
h R EAE T 24 AH>0,AS<0 I, FEAEH
Shy 5 e AF VR A KA AR 5 24 AH<0,AS<0
B, EEAEH o S5 S AR T ;AH>0,AS>0
i, AR S s KA TR, 3 2, LUT,
B-CA LYC 43515 HSA 4541 ,AH>0,AS>0,AG
M (AG<0) , K A8 Ak 1 I AE 22 B 7K 4 F LA T 1Y
75 S HEFIAE HSA [, LUT B—CA \LYC A1 A
FS B HLILHES2N, AH W IEAETESS T HSA-2K
B N RE AW AR R AR, AG F{E
M 2E R E, HAE A R Y] LUT B-CA |
LYC 5 HSA A EAE & B & 2, AS Fit AH ¥
RIEAE, R W] LUT B-CA \LYC = %538 i B /K AH 1.
EM 5 HSA 254 i — 218 T LUT B-CA \LYC
AILAYS HSA KA MWIEE A .

24 LUTB-CA.LYC 5EHSAHBEERAWMES
R HIE
K HIIR] 2D 560G 1 B AR RS 52516 141 2 B TR ke Ak
Trp Fl Tyr IR EE AL IEAT M, Tyr BITHOAEE
FATE AA=15 nm &b R4S 1T Trp MR EE (5 B 7E
AA=60 nm ZbFRAFH), HSA s BEPRIRHE Y A, 5
IEE LK A 5, 45 Amax #5755, 0] HSA 285 T
B K FREE  HARVE AR, S 2 ARARPA . DRk, AT DL i
IS A B S H B HSA H R 1284
K 2 Fros i [R5 90063 , fFBE LUT %
W TR, 2R SEIE T id SRR Tyr A1 Trp #99¢
OG5 L IR AR, Trp B9 G382 AR 3% . Tyr
BRIE A TP (20 1 nm) J7 [ B2 3y, 3% S Bk
th Trp Gk EEAE T A9 PR RPE S5, B S 1R IR
L REE; M, Trp 50k A, ERBUER (41
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Fig.2  Synchronous fluorescence spectra of HSA without and with LUT(a), B—CA(b) and LYC(c)
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W by 5 8 ARG RS, W HSA Hh 9 ol 3 A J]
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1§ b ) Amax #5F% 4 nm, X KB B-CA ) hn A kA2
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HSA U a Al b 197600 /M FEAR T 13.42%
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Fig.3 Three—dimensional fluorescence spectra of HSA(a), and the interaction

of LUT, B-CA, LYC with HSA
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Fig.4 Fluorescence quenching of HSA by LUT, B-CA and LYC at the present of PHE or IBU
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Exploring the Interaction between Three Carotenes and HSA by Molecular Docking
and Fluorescence Spectroscopy

Zhou Suzhen', Xing Li', Fan Jinbo", Wang Changxia®>, Lii Changxin'

(‘College of Food Science and Technology, Bohai University, Food Safety Key Lab of Liaoning Province, National &
Local Joint Engineering Research Center of Storage, Processing and Safety Control Technology for Fresh Agricultural and
Aquatic Products, Jinzhou 121013, Liaoning
2finzhou Yiduole Dairy Co. Ltd., Jinzhou 121018, Liaoning)

Abstract To elucidate the interaction between carotenoids and human serum albumin (HSA) will provide theoretical ba-
sis for the development and utilization of active ingredients and the design and delivery of new drugs. In order to explore
the interaction between carotenoids and HSA, fluorescence quenching effects of lutein (LUT), B-carotene (B-CA), ly-
copene (LYC) on HSA were analyzed by fluorescence spectroscopy, synchronous fluorescence spectroscopy and three—di-
mensional fluorescence spectroscopy. Finally, the binding site was determined by site Marker experiment and molecular
docking. The results showed that LUT, B-CA, LYC could quench the endogenous fluorescence of HSA, and B-CA had
the highest fluorescence quenching rate for HSA. The binding constant of LUT, B—CA, LYC to HSA was in the order of
10*-10° L/mol, and the binding ability of B—CA to HSA was the strongest. Thermodynamic parameters showed that LUT,
B-CA, LYC and HSA bind mainly through hydrophobic interaction. Synchronization and three—dimensional fluorescence
showed that the interaction between LUT, B-CA, LYC and HSA could change the spatial conformation of HSA. Marker
assay and molecular docking technique showed that LUT, B-CA, LYC was bound near Sudlow’s site I of HSA. The ex-
perimental results showed that all three carotenoids could bind to HSA, which would be of great significance for the de-
velopment, utilization and targeted delivery of carotenoid activity.

Keywords human serum albumin; carotenoids; fluorescence quenching; molecular docking



