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Abstract: 3-[2-(5-Bromo-thienyl)]-1-phenyl-2-propenone (BTPPO) was synthesized from acetophe-
none and 5-bromothiophene-2-carbaldehyde. The spectrometric and molecular docking were em-
ployed to investigate the binding mechanism of BTPPO to bovine serum albumin (BSA) , and the ef-
fects of metal ions (Cu™, Co™, Pb*', Ag", Hg", Cd*") on the BTPPO-BSA binding system were also dis-
cussed. The spectrometric experiment results showed that the binding reaction of BTPPO to BSA was
based on the static fluorescence-quenching process with hydrophobic and electrostatic forces, and the

binding constant (K,) was about 10*. Based on the Forster theory, the binding distance (r) between
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BTPPO and BSA was less than 7 nm. Comparing the quenching of protein fluorescence excited at 280

nm and 295 nm, it was shown that the primary BTPPO binding site was located in the sub-domain ITA
(sitel) of BSA. The presence of metal ions (except Pb*") may influence the BTPPO efficacy. The mole-
cule docking results illustrated that BTPPO can bind with the sub-domain IIA of BSA in which hydro-

phobic and polar interactions are the key acting force.

Key words: 3- [2- (5-Bromo-thienyl)] ~1-phenyl-2-propenone (BTPPO) ; bovine serum albumin

(BSA); binding mechanism; fluorescence; molecule docking

L3 F AR AR A i 3 ol g R AR
M, SAaiRn A2 ose, Lt
Rk, 29 S5 A A A EAEH SR TR
HIR RS P ARG N A B TR 58
5 WIRIT ORGSR AE X8 245 B F & R et
HAMRGMIEFE L. M4 MEAEA (BSA)
MM A (HSA) 7EZ54 FHA AR, H
I BSA C 8 i Tt ss sE F i 5 25 W AH B AE
BUEE S A SR R AT A Ay 24 T R S 8 R ) G A
ITEAET A EAMAY T, ACSIEHES 2/
YFRTEPE 7 3—[2—(5-TR —2-MEM 3L) |- 1 IR k-2
VI (BTPPO, & 1) J&— Pt A e My 5L A 148
R BLEAAG AR, Ho 5 BSA (R T AR FHALEE i A
REERANFFE .

ARSCH, AT A AL T, e
SFHIEFSE T BTPPO 5 BSA [ AH B AE I LA K L
EIRE TR, T EKHLE, 2546 )1 280
DL S BTPPO % BSA MG 52 . 158 T 256 4K .
GG MZE G IR SRR . A, BT
XHERLIUAE ST T BTPPO 1 BSA 22 [a] A4 AH L AFE A .
Ph FBFSE AT B T ) B BTPPO 5 BSA #H B 1E AL
il IRk — 25T 25 A AL 25 SEA

1 SEhent e

1.1 E#

AAMEHEHER (4 V, ¢=99%, Sigma /s
H]) ¥ T Tris=HCl (pH = 7.40) 2% i i v il ik
1. 5410 mol - L' (Y B ; BTPPO L5 % A i,
75T Tris—HCL 22 this W b il i 4. 53%107 mol - L™ 1Y
B ; Cu®, Co™, Pb™, Ag', He”, CA*&IBE T

O)‘\ " OHC\@/Br

T Tris—HC 22 vh 45 W il v B2 4 4. 53%10 mol - L™
HIVETR . T2 K A IR .
1.2 %5

BN E (F-4600, Hir, HA); %
HNET 66T (CARY 100, ZE8f(e, 5 ;
B pHiT (pHS-25, L, i),
1.3 XWHE
1.3.1 BTPPO#& A ¥%5 mmol KA T 10 mL
S, AIA 5 mL w=10% R EALMIAIR, 25
JIA 5 mmol 5—7R-WEWF—2-HI#E , I FHEFES he
RS, A 200 mL 28Tk, 25 ik
P9 pHAE M 6. 8~7. 2. 1 UERTINE, ZJ5H B
AL A=), 773 80%. A BUKZ N
1R

'"H NMR (300 MHz, CDC1,) 8 : 7.0 (d, J =3. 9 Hz,
H),7.1(d,J=3.6Hz, 1H), 7.2 (d, J=15.3 Hz,
1H),7.5(t,J=7.3 Hz, 2H) , 7.6 (d, J=7.2 Hz, 1H ) ,
7.8(d,J=15.3Hz, 1H),8.0(d,J=7.5Hz, 1H),
1.3.2 SRR F % FEEIN-n]WOGRE (UV-vis)
A, 38 S I 57 [ A 200~400 nm. 7E
PG, W MUK K R 280 nm, K HF
ST FL K 300~450 nmo SR K SRR 4 1Y
Yo BE IR E RS nme HART LR BEHLL. 54107
mol - L' ) BSA B} 3 mL FA S b, P H
K, SR A R E AR AR B O A 4. 53x
107 mol - L' ) BTPPO R A T LI . FirfT 5245
YITE 3 ANEAGHEE (293, 310, 318 K) Fikfr.
SR G B U R RN R i Tl R (AA) I E R 15 nm
60 nm, AT RGN &

i DA A ZCHEAT T 2 58 BE A 1A% 1E LAY

NaOH/CH,0H \ /

Fl1  BTPPO {5 AUk
Fig. 1 Synthesis of BTPPO



o

EoH, A5 3-[2-(5-TR-WEMY L) |- 1-JREE -2~ AR5 A i 1 8 A AH ELAE 123

B 9 R IR BB A R
Fcor = Fol)= : exp[(Aex + Aem)/z] ’ ( 1 )

H F, F0F, 53025 6 B IEE A Al s A,
FA,, 439 J& BTPPO-BSA A 2 78 38 & Al & 51 % K
IR

1.3.3 - F x4 {5l ] Schrodinger 2009
A Y 2D Sketcher 14 8 T BTPPO 1Y 3 - 45 #4 £5
R, SR JG7E OPLS-2005 /137 fifi ] LigPrep % 2 i
Xf BTPPO #EA7 HlA B, FFiH8 4k & P IR AE =ik
BT 3D ML, i H Epik £ R " 78
7.0+2. 0 (4 pHAE F 47T T 8 FACRES /i . IR
FI R % (PDB ID 1A 40R0) " K52 5 BSA 1
3D SRS R T4 XA, 2R A A
] 5 R BR 4, K 4> TR I F A T SR T IR .
fifi F1 OPLS-2005 J1 3% #4735 43 L faf 1) 43 B -, [+
I HEAT R AR S e . M3 07 i w22 (RMSD)
KB RAE 0. 30 BF, 2k /b i Glide
FERRERGE (SP) FHEAT 4> F XAl . fEXT 45
TR0 G B B 2R B T 500 N E %S, kR T
100 M AEAL %S, 3 1 000 A5 B B e /M
PORIATRARBE =AML . T (15 F X AL
8 FH Schrodinger 2009 FA4-3E17

2 R

2.1 ZEAMEiE

LM T WL 2, b4 1 2 BTPPO-
BSA R R 8PS TE , 4k 2 02 BSA 1Y 255k
WP . X HE 2R | FhZk 2 T LA . BTPPO 5
BSA 455 REWOCRE 1) B3 TR, SRl K
M 198 nm Z1.7%5 £ 208 nm, X FH BSA il BTPPO 2
IR T2 A5
2.2 BTRHIE

BTPPO X BSA 2 A& 5 ik iy s e LI 3, AT
DIE 1 48R P 280 nm I, BSA (75 %5
J{H Bl A5 BTPPO V& B 1) 38 0 I 28 i B A1, 3k g2 1A
A BTPPO 1] ) 5 BSA 4% & i BTPPO-BSA & &
Y, I SBEOEHK . 5k, K BTPPO ¥
BER BN, 2 BRI E, KRRk M
A1 JE) PR PR B AR PR R 5 /S 1)

K AR 25 56 6 6 3% 15 78 AA=15 nm F1 AA =60
nm 45 FAF5E T BTPPO X BSA H % (5400, 45
W 4. HE 4RI, BEE BTPPO MR B Y38 i,
BSA th & (2 (Tyr) FE 2R (Trp) 5% FE 19 R i
BUREAR . [FIB, e KR SR A B Y

7=293 K

Cpop=1.54x10" mol-L™
c =2.27x10"° mol-L™"

BTPPO

T T T T
200 250 300 350 400
A/nm

K2 BTPPO FlBSA 1EH i 444 %]
1: BTPPO-BSA 224N i 5138 5
2: BSA YN I
Fig. 2 UV of BTPPO-BSA and BSA
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Fig. 3 Fluorescence spectra of BSA-BTPPO system
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Fig. 4 Synchronous fluorescence spectra of BSA-BTPPO (7=293 K)
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Fig. 5 Fluorescence quenching curves of BTPPO-BSA
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