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sulfonates, PFAS) Fl14: i iR 25 ( perfluoroocatanoatc ,
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Fig. 1  Structure of PFBSK
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Fig. 2 Molecular docking and detailed view of the
interactions of PFBSK and HSA
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Fig. 3 Molecular dynamics of PFBSK and HSA
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Fig. 5 Synchronous fluorescence spectra of PFBSK-HSA
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Hrpr, Fy F1 F 43502 PFBSK JLAH 5 B9 265
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AR EE R PFBSK ¥ B2 X HSA-PFBSK {4 R %'tk
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TR JE I RO B it LA A [a) e B2 T A A R4
MILRPEC R . BT A FE 45 & % Bt 10° L -
mol R b, SiAERRE. SANEE Y
&F 1, UiB#E PFBSK 5 HSA 1ERIET HAFAE 1 A~
GG . X551 F X4 B ) A AL 25 R AT
TE = B2 ) — 35k
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Table 1  Binding constants (K,), quenching constant(K_ ) and number of binding sites (n) of PFBSK-HSA system
at different temperatures
T/K K,/(10° L - mol ") K./(10° L - mol™") K./(10° L+ mol™' +s7") n R
291 72.7 8.85 7.47 1.175 7 0.996 7
298 8.03 7.10 6.91 0.857 4 0.976 3
310 7.63 6.18 4.16 0.816 8 0.996 0
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JrAR T A R RS R A AR 25 A1 B
E=1-F/F, =R)/(R, +1°); (3)
RS =8.79 x 10°°K°’N™ ], (4)
J= (X FM)e(M)AAN) /(Y F(AM)AL), (5)
£ O PFBSK 5 HSA 3% [H] B RE 5 5 R 2405 5
R, WERERFERIEE ; K = 2/3; N WA RISt &
B CBUKFIAHLY ) IME 1. 336) 5 & PSR T
FRER(0.15) 5 J PO RGHEIE S 2 RO G TS Y
FTEMRIT
&1 8 J& PFBSK [ 58 ZMR SO T Fl HSA 1551
RAHCTE R E S, ARYE Forster Mtk — (EH AR
SReREBIIEE X (3) ~ (5) RGN AR S
ZIRERER A IRCE £, S J Mg G IR
ro HER2MKIEA(3) ~ (5) KRB A KRS Z K Z [
MR r HZET 3. 71 nm(/NF 7 nm), HO.5R<r
<L 5R, WHIfF AR Re B MM, JFH
RERL RS ACR B, Rtk PFBSK 5 HSA 928 i
AL Ry i A I AN A S e o e 7% P AP AL
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Fig. 8 Overlap of fluorescence spectrum of HSA and

absorbance spectrum of PFBSK

*®2 4k PFBSK 5%{k HSA MEREER
Table 2 Inding distance between PFBSK and amino
acid residue of HSA

J/(em® + L - mol™") E R/nm

r/nm

2.11x10™" 0.018 2 2.88 3.71

2.7 PFBSK 5 HSA {ER h B E
NP SRR Sy Z B 45 A A BAEH )
HFRH Gy SR JuTEAR T g KR T AE
IPUR AWk
In K,/K, = AH(1/T, = 1/T,)/R;
AG = - RTIn K;

(6)
(7)

AS = - (AG - AH)/T, (8)
AT OV G A2 (AH ) JR72E (AS) FIe Al A B
REEL(AG) , FfHh HHIW Ny FFAEY R 2
[ FZEAE I 1 2R 8, Hh K B4 5% R =
8.31451 J+mol ™' - K",

HRHE I 252 S 50T LU Wi T 28, Y
AG <0 BF RN RN AT LA A K47, #F AH >0, AS
>0 [, EERI NG KIEMT; & AH<0, AS
<O BF, MRS SEFEEAE TR F 2N, 4 AH
<0, AS>O0 i, NiFEAERLT ESHAL, 1H5E
ARREET (T=291, 298, 310 K) ,PFBSK 5 HSA
FHEAE N AR R 280, W3 3 Fs.

%3 FERET PFBSK 5 HSA #E{ERMM S EE
Table 3 Thermodynamic parameters of PFBSK and

HSA interaction at different temperatures

AH/ AG/ AS/
T/K 4 1 -1 -1
(kJ + mol ™) (kJ + mol ™) (J+mol™ «K™)
291 -36.02
298 -173.77 -32.22 -475.57
310 -26.52

RN KET, AIIACHKEAS AH & —AF
B KR AG<0, AH<0, AS <0, i8] PFBSK
55 HSA WA EAE Y 22 28 A0 A B A fE A4
MJ1, X55F MG A i Re s i s iy 45
WH—E

3 4k

AR SCE AT 53 % A Bl T 2 AU 4y T K
X} PFBSK 5 HSA {AH BAE F#E T 1153 B0 A B
WHEI o 231X 2 465 SR G el S Jk i ok 3k o0 A
W] PFBSK 5 HSA FEZEAAEA S T 4L, HAHE AR
P77 BRIy S5 RS TR AR AR ) A sk
YEM S5 )10 20 73 1 2B & Fh 2 80
5 7R . PFBSK 5 HSA Z [0]JE W & & W HL i
B HSA HAA B4 pyfs e vk, W PFBSK 5 HSA
P25 AT HSA JFEAS () fOR S kA A8 4k, T 5
HSA () ZREEM B EAR AL, TR S 0T
XA G o 454 B B RE ST T SR B K i 2
TEASVE R 1 R K AR T 7o 5256 FSE 4Dl 25 SR 3R W)
HSA Y PFBSK 254 &M si/KEH J1. #rea sl 119t
Plebt A 2 A AL ) R A5 R . POt
A5 PFBSK 32 HSA 5 61 KL kA

%
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BRI R AR RE R 5 78 i 0 12225
T3, k% A2 AR AZ 208 A fE, W] PFBSK 5
HSA Z[A] i) 3= 22 A 0 o S A g8 48 AR L 5
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Interaction between PFBSK and HSA
based on spectral and computational simulation

WEI Yu-chen, YI Zhong-sheng, XU Jie, ZHAO Sai, WANG Hai-yang
(College of Chemistry and Bioengineering, Guilin University of Technology, Guilin 541006, China)

Abstract; The interaction mechanism of Potassium Perfluorobutane Sulfonate (PFBSK) and Human Serum Al-
bumin (HSA) was studied by molecular docking, dynamics simulation and fluorescence spectroscopy. Molecu-
lar docking indicated that the PFBSK is binded to HSA at site II by the hydrogen bond. The results of dynamics
simulation showed that the PFBSK binded to HSA could form a stable complexes, and the conformation of HSA
has a little change. The binding free energy suggested that the ARG348, ARG484, ARGA485 and ALA449 are
the key residues in the interaction between PFBSK and HSA. Fluorescence spectroscopy showed that the binding
of PFBSK to HSA could quench the endogenous fluorescence of HSA, and the quenching mechanism was static
quenching. The thermodynamic parameters, AG <0, AH <0 and AS <0, indicating the interaction between PF-
BSK and HSA was driven mainly by hydrophobic forces and van de Waals forces, and that is consistent with mo-
lecular docking and dynamics simulation.

Key words; potassium perfluorobutane sulfonate ; human serum albumin ; molecular docking; molecular dynam-

ics simulation ; fluorescence spectroscopy





