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1 #MEFE
1.1 R 5iF
BSA(=98%) , 4t 5t AL i 8 B A PR A
F LR (=99%), b BHn T AE AL BB R A
BRZAN A W R Sl 40 B R — S (or bl ), i
] 24 4 A Ak AR AT BR A A
1.2 UFE5EE
2 Hh -] WA 66T (UV2550) , H AR 5
P66+ (970CRT) , B A 7 2
AR HL R (S-4800) , H 7R H 7. 24 W) 5 Fa i Ui
IR (DK8D) , [ —fE R A RA ],
1.3 KEH*
1.3.1  SAMGIE RN & & LA % 5 BSA 1A &
ER 76 7 38 5 A 2.5 mg/mlL, BSA %
W 0.5 mL, $EEMA 2x10° wmol/L 5 JLZE W 7
(0,0.05,0.10,0.15,0.20,0.25,0.30 mL), & J5 /i
PBS ZZ i (pH 7.4)E %% 5 mL, ffi BSA 25 i ik
B4 0.25 mg/mL, = JLAS Y B 244 B2 5351 0,20,
40,60,80,100 pwmol/L Al 120 pmol/L, R 5 F
298 K T it 10 min, %4063 49 4 75 Fl 200~
600 nm,
1.3.2 FEGIEE N & & LA 5 BSA B AH &
YER B 24 S04, 43 3 4, R4 8 32, #% 1.3.1
T B W, B BSA &R O 0.25
mg/mL, & JLAS By 1Y 284k B2 4300 0,20,40,60,
80,100, 120 wmol/L 1 140 wmol/L, KA 5 3
ZHARE 43 ) B 298,310 K A1 320 K fHIE K 10
min, PEGKT I S A ORI 281 nm, 47145 1 [
280~450 nm , e 4E Vi A 5 nm,
133 ZOUHEK G %t 7 A fF 13271
Fefl b, dE 3 Stern—Volmer J5 B2 (1) XF 2% 36 5 P 1
APTEE, B R R i 3 3 A 20 (2) TH 5
S5 H B K, FIAS G0 U8 n IRYE TR (3) L (4)
T LA 5 BSA B AR RS 2450,

"Lk Q11K 0] (1
F -F

lg[ ‘ ]=1gKa+n1g[Q] (2)
Ko 1,1 1

In =gl i (3)

AG=-RTInK =AH-TAS (4)

K, By M F— i A& LR B AT . J5 BSA
(5 R B 5 K —— Bl A8 B K —— W K
R B KR AEAE WA ) Koy F 1 °F
1754w (10%s) ; K,y Fl K SR T T, BT
255 B R——"3R 8 £ (8.314%107 kJ/mol )™,
1.3.4 [ FOEH e = JLAS B 5 BSA 1940 .
ER 5kl 1.3.1 7%, 5OWGIBHEM A MR
Pk 281 nm, AL F 200~400 nm, A 5351 K
15 nm Al 60 nm, FE4E % N 1 nm,

1.3.5 mILAm X BSA JEAS MM 7 3 ik
B3 A 0.25 mg/ml BSA ¥ 0.5 mL, 5%
A 2x10* wmol/L. 5 JL Z% B ¥ ¥ (0,0.05,0.10
mL), 2B F/KER S mL, fii BSA & & ik &
4 0.025 mg/mL, = JLAS W 1 &M BE 43 5 R 0,2 ,4
wmol/L, JRAEW T 298 K F# ' 10 min, 7E 1537
M SRR R, TR 10 WL B & I 7 4l 7
FER LA 35 CHUE T EEMREM T2 TR, ¥
FESOREETERE S B L i 4 R A R BRI R
1.3.6 43X LRI 5 BSA 9454 BSA
(4 R 45 K (1D 4F5S) N PDB %088 122 3K 45,
FH PyMol K FX6F b A4 45 44 2E 47 i kb ¥R, 4 v L
Z5 W i 2D 454 i1 Chem Draw 4K 422, 3 it
Chem3D 3% HARAL K 8 12t UL Ak J5 1 e 1A R A7
A PDB #% 2 304 9% J5 Rl FH Auto Dock—vina B4
AT X8, B )i H Discovery Studio (] #%
DS) .PyMol #AAE R, A5 B 0 e 25 R

2 #ERERH
21 BILZEE S BSA BE/ERA R ZEIMR YL S i
S

M 2a AT DA H R LS B 1 5 R IR A I8
(Awe)TE 279 nm Ab | B3 55 JL 2% M ok FE B9 3 &
F I SEAE i 0.032 38 = 0.357, 1M H Wi K% A
KAEMUAE . N 2b AT LLE Y AN i L2k 1
i ,BSA 7£ 277 nm 44 — 1~ i BSA ) & & 2
(Trp) 5 WM& & 12 (Tyr) 5% 3 19 05 24 38 m—mr” BRI 5]
A MR S AR LA B e, 2 R B DR 20~
80 pwmol/L B ,BSA I AR H 0.125 14 & 0.333,
HIE KM 277 nm 208 = 279 nm, Ui & LA B 5
BSA JEBL T 2 &, £ X A~ i B v BSA 4549 N &6
() Trp 5 Tyr 5% Jk 2 88 76 25 17 T 45 0 3R, fiff
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Fig.2 Ultraviolet absorption spectra of different concentrations of homocatechol(a) and the interaction

between homocatechol and BSA (b)
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Fig.3 Fluorescence spectra of the interaction between BSA and homocatechol of different concentrations

at 298(a), 310 K(b) and 320 K(c)
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222 EIJLAE X BSA I RKEAI A 2 3
PR B AR B(K,) B R EE Y B T ok
BRI 2250 3 AR T ,[Q15 FYF A H
KL LM R RAF (B 4), R 1 T A
BT E K, B 4.80x10° L/mol 3 %= 1.663x10*
L/mol , #E i 755 JLAS B Xt BSA (975 60 K i 7 2 5
PR A H: K, fE /1 0.480%x10" L/(mol-s) 3 &
1.663x102 L/(mol-s), KT 5B AKX A= 4 K
43 14 B R FRE R R AR B (E (2.0x10" 1/
(mol-s))PY, X R —FHAELE A 1Y i B W AEE
223 WILKRB S BSAERME 08544
W 222 T HrTh R, A A SR AE
TER SR, RAEAZ(2), L g (F=F)/F Ak
i, 1g[ QA A Ak A 22 ) XU B & (] 5) , R AT
S54 RAT M, B2 AT, RS R E T
&, LA 5 BSA Z IR K, fE AN W oK, LI
JE YR A 320 K B K, 353 1.535%10° L/mol , %

35r
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0 40 o0 80 10 120 140
[Q1
4 298, 310 K #1320 K K& JLZE 1 BSA
HEE AR Stern—Volmer #&E

Fig.4 Sterne—Volmer plot of the interaction between

homocatechol and BSA at 298, 310K and 320 K
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Fig.5 Double logarithmic plot of the interaction
between homocatechol and BSA at 298, 310 K and 320 K

KF 5.908x10% L/mol,, i B & LAS I BE 5 BSA &
WEARY, BREFEGRERS TESYHiRE
PE |, i —250E B & JLAS Y X BSA I8 K LA s 54
KA FEPS 78 298,310 K F1 320 K i}, 4547 4
B4y 0.763,1.197 F1 1.518 #EiL T 1, $ild —
BB LS A0 WEUE & 45
BB B R e B ok 2, 4 DU it R
T, —H AR e it — A4, 2R 1
Jrids , @ LA B X BSA B4 K ml B S LA s A8 48 K
224 EILZEY S BSA B2 S 5OMAE
KA REIAALNRETE A A HRE
(AG) ¥ R T 8, R W& LAS T 5 BSA Z 45 &
FCE 2 F R AT Y 5 072 (AS) FkE A2 {8 (AH ) 43 5]
4 1 .002.567 J/(mol -K) i1 282.779 kJ/mol , ¥ K F
0, Ut L Gt FE P i B IR T IR A R
N, HREE T A BTN 2 G W AR E M oK
VEF R 1) 229K Bl F1853 3 54750 o 2

F1 FREBEZFGHTSILEBS BSA
BEERNBERES
Table 1 = Sterne—Volmer quenching constants of

the interaction between homocatechol and BSA

at different temperatures

‘ Kx107  Kx10%
PR = /K R?
L-mol? L-mol":s™
208 0.480 0480 09812
& )L % By 310 1.091 1.091 0.9709
320 1.663 1.663 0.9921

F 2 298, 310 K#1 320 K & JLZ &1 BSA
HEERNESEREEAMAY
Table 2 Binding constants and number of binding
sites of interaction between homocatechol and BSA

at 298, 310K and 320K

. K/
R = EIK n R?
L:mol™!
298 5.908x10>  0.763 0.9432
& L By 310 5.424x10* 1.197 0.9794
320 1.535x10° 1.518 0.9973
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Table 3 Thermodynamic parameters of the interaction

between homocatechol and BSA

AG/ AS/ AH/
% B = E/K
kJ-mol? Jemol™-K"' kJ-mol™
298 -15.810
& )L 5 B 310 -28.096 1002.567 282.779
320 -37.896

WHIE i R 5 BSA 5 G EH 1268 ar ik
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Fig.6  Synchronous fluorescence spectra of the interaction between homocatechol and BSA: AA=15nm(a)

and AA=60 nm(b)
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VEAUIE T4 A A 5]  AETE R MR SR R L4
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BSA M REIMG WD T , U LA B A 2
HET BSA FE W iR, IR 7h R R
TR A w24 v L2 I ok B Ak S 1 st 2
Jo Uk 4 AR, A0 Te (4 pmol/L) Bz o XA~
SEIHEM = LA W vk B AE — s Y L, T pe A
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25 ®ILFES BSA BEERNS FXESH

Or T RHESS R B G REE MAR, RorT
INGFF Z B A B R, AR SR 4 T A 3 Rh
P45 5 58 -5.0 keal/mol, B 4 HL/KEEA 2
A, RS LA 5 BSA fE B4 5. T
be 85 SEINE Y T ER MR MU PR R 5 BSA A EAEH], H
LE G S AE S5 TTA (site 1), 396, /Ny F 5
BSA (145 G 07 i 38 B A7 AE T 5 A4 38 IT A A IIEA
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Table 4 Main docking results of interaction

between homocatechol and BSA

g oA/

FokEE A4t

SR (BILES)
(BLEE) e lcalomol %A %A

-5.1

OH :@\
OH CH,

1
2
3
4
5 -4.8
6
7
8
9

A B~ LW A UV LW R W R

0
0
2
1
1
1
1
2
1

BSA Z56 )5 8 MR AL o B 32 B R K B X — 2
WHRI IS5 — B, LA i g KA

4k 1% 1
(194-384)

(b)
T A-C R LA R E 3514 0,2,4 umol/L; Cpsi=0.025 mg/mL,
7 ®ILEB5 BSA HEERMEAREBEERE(x20.0K)

Fig.7 Scanning electronic microscopy images of interaction between homocatechol and BSA(x20.0 K)
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Studies on the Interaction between Homocatechol and Bovine Serum Albumin
Using Spectroscopic and Molecular Docking

Lii Yanfang', Zhang Ziqing', Liang Qianqian', Li Ying', Liu Xinxin?, Li Xuepeng"
("College of Food Science and Technology, Bohai University, Jinzhou 121013, Liaoning
*School of Agriculture and Biology, Shanghai Jiao Tong University, Shanghai 200240)

Abstract The interaction between homocatechol and bovine serum albumin (BSA) was studied. The results showed that
homocatechol could quench the fluorescence of BSA. A macromolecular complex with weak fluorescence was spontaneously
formed with BSA mainly through hydrophobic bond, and at least one binding site of homocatechol on BSA at 298, 310
K and 320 K. The binding constants of homocatechol to BSA were 5.908x10?, 5.424x10*, 1.535x10° L/mol. It is specu-
lated that the quenching of BSA by homocatechol was mainly dynamic quenching, and there is also a static quenching
process. The cold field emission scanning electron microscopy showed that 2 pwmol/L. homocatechol could promote the dis-
solution of protein and made its distribution more uniform. When the concentration of homocatechol was 2 pmol/L, the
protein would aggregate. Molecular docking analysis showed that homocatechol was stably bound to the hydrophobic pocket
of BSA Subdomain ITA (site 1) mainly through hydrophobic bond, hydrogen bond and van der Waals force.

Keywords homocatechol; bovine serum albumin; fluorescence spectrum; scanning electronic microscope; molecular

docking



