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Photophysical Behavior and the Binding to Human Serum Albumin of
a Novel Triazole Compound
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Abstract 1-(Naphthalen-1-yl)-5-phenyl-1H-1,2,3-triazole (NPTA), a novel synthesized triazole compound has been char-
acterized for its photophysical properties and bioactivity. The structure of NPTA was optimized by semi-empirical PM3
method using the Polak-Ribiere algorithm. Molecular modeling was furtherly performed to reveal the binding mode and site
to human serum albumin (HSA). The spectroscopic properties and the binding to HSA of NPTA were investigated by absorp-
tion spectra, synchronous fluorescence, 3D fluorescence spectra and fluorescence polarization. The results indicated that the
characteristic absorption and fluorescence spectrum could be attributed to the conjugated polyene & bond of NPTA. Molecu-
lar docking showed NPTA moiety bound to the hydrophobic cavity of HSA and there are four hydrogen bonds interactions
between NPTA and the residues Arg222. Fluorescent displacement measurements confirmed that NPTA bound HSA on site
II. The 2D and 3D fluorescence spectroscopes of NPTA-HSA system indicated that NPTA quenched strongly the intrinsic
fluorescence of HSA and induced a conformational change of the protein. The absorption and synchronous fluorescence
spectra showed that NPTA could quench the fluorescence of tryptophan mainly and have effect on the microenvironment
around HSA in aqueous solution. The low anisotropy values suggested that NPTA molecules were bound in a motionally
unrestricted environment introduced by HSA. The binding constants (10* magnitude) and the number of binding sites (n=1)
between NPTA and HSA at different temperatures (299, 309 and 319 K) were calculated from relevant fluorescence titration
data, which indicated the strong binding between NPTA and HSA. Meanwhile, from the thermodynamic parameter calcula-
tion, it could be shown that the acting force was mainly the hydrophobic interactions, which was in good agreement with
molecular modeling studies. Under the conditions studied, the values of the negative charge density (J), the dissociation con-
stants (Ky) and quantum yield (@) of NPTA-HSA system were calculated.
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B2 JH Polak-Ribiere JLHUERREVAILAL T 2R NPTA 43> 14514
Figure 2 The structure of NPTA optimized using the Polak-Ribiere
algorithm
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Figure 3 The absorbance spectra (A) and fluorescence spectra (B) in
methanol (a: emission spectra, b: excitation spectra). cnpra=1.3X10 3
moleL™"
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Figure 4 The binding mode between NPTA and HSA, only residues
around 8 A of NPTA is displayed. The residues of HSA are represented
using line and the NPTA structure is represented using ball and stick
model
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El5 NPTA 5 HSA MBUir R B R

Figure 5 The zonal binding mode between NPTA and HSA only resi-
dues around 8 A of NPTA is displayed. The residues of HSA are repre-
sented using zonal and the NPTA structure is represented using ball and
stick model. The hydrogen bond between NPTA and HSA is represented
using dashed line
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Figure 6 (A) The fluorescence spectra of NPTA-HSA system. The
concentration of HSA was 3.0X 10 ¢ mol/L while the NPTA concentra-
tion corresponding to 0, 3.33, 6.67, 10, 16.67, 23.33, 30, 36.67, 43.33
(X10 %) molsL ™" from 1 to 9. /=285 nm, T=298 K; (B) UV absorp-
tion spectra of NPTA-HSA, 1: [NPTA]=4.33X 10 ‘mol:L !, 2~8
(INPTA]X 10 ¢ mol-L™"): 0, 3.33, 10, 16.67, 23.33, 30, 36.67, 43.33 X
10 °mols L™', 7=298 K
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Figure 7 The 3D fluorescence spectra of HSA (a) (cysa=3.0X 10°°
molsL ") and the 3D fluorescence spectra of NPTA-HSA system (b)
(expra=3.9X10"° mol-L ")
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Figure 8 Synchronous fluorescence spectra of NPTA-HSA system. (A:
AA=60 nm, B: AA=15 nm). 1: [HSA]=3.0X10 ¢ molsL '; 2~9
(INPTA]X 10 ®mol-L"): 3.33, 6.67, 10, 16.67, 23.33, 30, 36.67, 43.33
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em A10ER). B LAREARFIM S L, 76 R KTE W,
103 NPTA HIE MR IROETE.
45 THETWHAIE

IELE RF-5301PC (Shimadzu)%¢ Y6 G4 _EdEAT
VEWLC B v ) 2R ARG B I . 3 5 G IOR
WK Ay 285 nm, 1 om A7 U, SR AR SRk 4% v B4 K
5nm, JE R KVERIZE 290~500 nm 6.
4.6 ZHEUIRNIE

JETE F-7000 (Hitachi)Zé Y6E A FREAT: #HC
Tl g 9k ] R AN B (3 . e AR IR RN A
Pegg e 4R S nm (1 em A7 0E3th), 23 00 2 ok
JuEAE 230~325 nm, KUK 230~480 nm 5[ 1)
HSA & HSA-NPTA ¥RAA R I =4E5 66 1.
4.7 WHRIRIR

el S e s X R

r=Uyy—Glyy)/(Iyw1t2Glvy) (1)

o, Iy R Iy 20 38 B AW PR 6 T 5 1) B A 41 R0 7K T
T RS R . G A IEN T, G=Iyv/lun, Tuv
N Ty KPR YE0R R 1 T B m P AT I 3R 6 1
RS, Bk S RS B4 344 5 nm.
4.8 [ElEKKRTRILMNE

LL 230 ik K, 290 1% 245 nm b &S K (AL
=60 nm, 5 AA=15 nm), JEIMAANEKE NPTA &
HSA-NPTA ¥4 2 1 [7) 25 58 66 1 (o R R S Bk 4%
B FEYI N 5 nm).
49 HEBEHWINE

BCAEIAS Rl BE L Y HSA-NPTA YAWR &R, 1EHRI
IR KRR S KA 285 F11 348 nm, W5 = AN
(26, 36, 46 C) FHIZEGamIE, FRAR AN ) 2 2
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NG E R
410 LSRR

[ 52 2 M, 7] NPTA-HSA K20 Bl —
EEMTE4RA PB. FA Fl Dig, 20 WIAE M4 1o A7 55
I, o7 A I A7 A RRAC 2. ki e I K o S i K
4359k 285 F11 348 nm, I5E HSA-NPTA &% 17E 26 CI#
PWHEHRLE .
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