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Abstract: The interaction between picoplatin and bovine serum albumin (BSA) in aqueous solution was
studied by steady-state fluorescence spectroscopy and time-resolved fluorescence techniques. With the
introduction of picoplatin, the fluorescence emission peak of BSA redshifted from 335 nm to 337.5 nm,
accompanied by the quenching of fluorescence intensity, indicating that there was interaction between
picoplatin and BSA. The single exponential fitting of the fluorescence decay confirmed that the quenching
of the BSA by picoplatin is static. The double exponential fitting of the fluorescence decay indicates that
the intrinsic fluorescence of BSA is mainly contributed by the tryptophan (Trp) residues at the 212" and
134" positions. The 212" Trp residue and the phenylalanine (Phe) residue in BSA may be the targets of
picoplatin.

Key words: picoplatin, bovine serum albumin(BSA); steady-state fluorescence; time-resolved fluore-
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hEERENFEARER, PUESSEAFHL
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A = E R RV, T H BSA A% BEAIG, 158 5 3R HL .
JGREARF AT IR 7 F RO EOR
HFOMNT R AEY R 75001 ST
fy o BT, QA SR F U 2445 B A R
1 O Fe bt s 40E™ ),

AL BSA MR R 8k EH, R
PN IE S I 1] A3 e e R U I Fe AE R
PR A B pHAB 26 1F SRR PR 25 M) HEEH 5 BSA 22
EERYERER(AE

1 SEK#E

1.1 AEEARG

PGSR HACH 3L F-2700 B9 656
JEEETE. BFIA #2675 iR F 9€ [ HORIBA
yw] Tempro M HOGF TR A FF A e is 0T,
R IR VRN 256 nm #Y) Nano LED kiU,
FKFE 1 ns, H DAS6 FIe3E I M6 Hrikfh. pH
R Bk 2R A A IR A 7] (W 55 #E PHS-25
A pH 1F. BIESAIYE SR A eI, JefE
N 10 mm.

BSA W H A RAYIRHL A RA = (GiE R
99%), —F&HRLE I F e 2R £ (Tris-HCI), NaOH
LB TARN . SRR AN R E TR, SR
1.2 ¥ RACH]

1) Tris-HCl ZZH & : FREX 3.94 g Tris-HCI &
T 500 mL £ EF 7K, FLR 0.050 mol/L
I, 0.6 mol/L H] NaOH AT pH H =
74, #EEH.

2) BSA £Hfi: FREL 0.040 g BSA ¥y KM T
50 mL Tris-HCl 2+, Bik 0.80 mg/mL
BSA BR, #REEH.

3) HmEfIREG: FREX 0.0075 g HREEIVE R T
20 mL Tris-HCl 2, FCRX 1.0 mmol/L () H
WEFARE, FRESH

4) WA 251 (% 5 a~h): ££ 8 1> 10 mL
WA, 23 AINAS [R5 1) H SRR, A Tris-HCl
ZMIRFRRERZ R, RAAFE 8 MR EE e
FIRREI, X R FEEAK IR A: 0.0001+ 0.0005+ 0.003+
0.005. 0.007. 0.009. 0.020 1 0.080 mmol/L.

5) HIEHIS BSA RAGWARYI(Yw'T: a~h"): 1E
8 A SmL E A, 7KK 1 mL BSA BRE AN
1 mL A1 B FE A FR R, FH Tris-HC1 Z2iiA i
FREZIE, WAHE 2 min, BEAFRKERH
WEFE BSA VRE. AW T BSA FIKIE 0.16
mg/mL, HREFWREK KA 0.00002. 0.0001
0.0006. 0.001. 0.0014. 0.0018. 0.0040 FI 0.016
mmol/L.

1.3 e E

1) AR, BEBKEKHN 256 nm
BF, WE RS EIE N 270~450 nm, E L
KWK 280 nm B, W 5 R B KIS
290~450 nm. HHHEEA 300 nm/min, FKEEH LN
5 nm, JEHLFIEE HE A 400 V(& F BRI A
700 V), XF 1.2 FAH R AT I E o

2) B HER . LLEE Tris-HCl Z2E R
(1308 ok 1T 2R A A 2 S92 it 4%, B 4% %5 B2 12 mm,
B RIEFHCR 3000, 78 =N IE, BUK KN 256
nm, WEHEKAN 335 nm 1 281 nm, T 1.2 FIER
RYVBATIE, FIRECER 2T IA .

2 ZR5%

2.1 RARIGIGIERE

B 1A e AN S BSATRA ISR 24 T
s i

— PR T (IR FH e RS KA R o
FERIER A, BSA B KR IRIETE 278 nm, —#%
KA 280 nm ENBEUR K. 2R FF IR EK
WK SIG 26 AF BIPR 1], 34 256 nm VBRI K
R AN [F0OR I T B 65 B AT X L
Kl 1(a)/2 K E A 0.16 mg/mL (1] BSA B WAE 256 nm
1280 nm UK T HIZLLIEE, MR 2 MK
WK TR — b H G AR . HE 1)
Al LAE ), BSA 7£ 256 nm #1280 nm Bk T I
ek A3, RGBT 335 nm, KR
1 256 nm R B ATAT I

Bl 1(b)Z&1E 256 nm PR T, BSA %(0.16
mg/mL). FREHMRR RS, FIEH S BSA RE
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spectra excited at 256 and 280 nm); (b). %<4 K (Fluorescence quenching);

(). DR H B KA (Maximum red shift of fluorescence emission)
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Fig.1 The fluorescence spectra

WRFIZEEE . HE 1) TUUEH, 78R e
9 e R 0 283 nm Ab. FBE AR RE F 51 (a~h)
WG] 800, T JEHE N 750~1200, 224k
JEFEZ) 450, 2GR e BV FE AR AL o R 1
K F. IMANFIESG, BSA BIBOEKRERK, %6

SR KL 1700 B E] 400 24, R KA 5 Fg
R FE FIFE AR S R . IREGI RS (a~h)H
FH W TP R P55 2 B A M B R Bl (a~h) R 15,
WO EITEEZI N 100, 2 550 EAAL
TG 1/5. HILHEN, AFERRFERFIEHS BSA
TR AT 2 i P e 20y o FHE 0 ) B B o 97 Ikt
I FIE BT BSA BRI R N K o FRAE ]
1(b), 7£ 256 nm #KFK T, HIEFLE 300~400 nm
AR RS BB AR /N, DRIAE S skl e A, 24l
HIEKHN 335 nm B, AFEHEHE SRR
WRAE Lo 7E FHIEEA AT BSA FIVRAWF, 24 H e
WFZE Y 0.001 mmol/L I, BSA %'t & St & A e
A%, M 335mm 43 337.5mm, ZLF% [ 2.5 nm,
W ()R o DN FBEEI BSA B2 G K N
2.2 WE PR AR M E R A

BSA 7 FH & A BE TR (Trp) BE 2R (Tyr) A&
RN Z R (Phe) F 2 ARV AL, RER ST BRI N TR
JE, FREATIF BSA PR T UK, EL T
WEFIXT BSA RIHE KT ST KL RN TR K, T
BB 5O K R 1A Ak o6 RS i )
0, s i 3 P s

NT BRI BE AR BSA SO KL
B, DL Tris-HCI S8 il i 22 s th 2 E 9 3
Wi 57 {1 25 (Prompt), I & H I~ BSA ¥ (0.16
mg/mL). FIEF(0.005 mmol/L)-BSA(0.16 mg/mL)
TRA TR 8] 23 R0 ORI 256 nm, P&
WK 335 nm, HAXES H 7 DAS6 ¢ 63 i 28
SRR SE R v B s TR RS AR
WA T FES SR, BRMETREOHEEE T 1 %
Tl AR, e E RS R 2 B,

FH ¢ 6Tk i 28 (1K 2(a)) AT L, 76 335 nm I &,
I HBERTE ) BSA IR e ji it 26 5 s —
BSA BRI C T 28 L e 2 EE . S
g4 )G, BSA MIHSTE WA T AR KA
b o T BAEEIN A (B 2(b)) 15 296 F (e, BSA
W5 675N 547 ns, IINFIEHEH BSA
WAL 5.87 ns, 2 P GAEar L EREGL T 1.
TN HBERE 1) BSA 2675 dn N TF
ERORESTER Y, RHER, HiEdt BSA
IR TNFSIE K, KERERGEER—
o YEICHER[21-221804, Trp WA 6 ns, 5
BSA W% 675 i bz . Bt mr LLAIWT, BSA
19 ER Y Trp W&
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Fig.2 Fluorescence attenuation curve (a) and single exponential fitting curve (b) probed at 335 nm

K HIEHTS BSA TRA RN 5658 FE 38k i 2%
TSRS, WETTTEN:
I()=Be""+ B,e™™ @)
X L By A By 43 BIEEE i A F i S DRE S
o Mo SRS | NMUE IR, ¢ AR 5
FREAN G ST AR B A R I HIEHT S BSA
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F 1 BSA(12.12 mmol/L)5HIEHIEAB KM E ST KK
Fedr (U E B 335 nm)
Tab.1 Fitting parameters and fluorescence life of BSA (12.12

mmol/L) mixed with picoplatin (measured at 335 nm)

FE R L/

(mmol/L) B, B, 7;/n8 7,/ns Va

0 0.0149 0.0447 2444 6300 1.0055
0.0001 0.0160 0.0448 2715 6392 0.9989
0.0005 0.0162 0.0458 2.395  6.265 1.0049
0.003 0.0186 0.0425 2983  6.530 1.0011
0.005 0.0164 0.0441 2.807 6375 1.0042
0.007 0.0157 0.0453 2594 6364 1.0002
0.009 0.0157 0.0462 2446  6.296 1.0035
0.020 0.0163 0.0455 2499 6372 1.0009
0.080 0.0149 0.0465 2.396  6.350 1.0029

FHER 1 a1, BSA WA 2 N8 675 i (r Fl 1)),
VAR RS 2 FORSOCRIPIIR . 2N F g
J5 1 BEIRFE AL AE 2.5 ns B/ NMEEEVRSN, T o
7E 6.3 ns I /INIE VR 5 . BSA 0 FH&H 24 Trp
R, 4RI TS 212 I 134 i, Hh—AN(134
AR ELIRTE BSA 70 F N, H—AN212 A0l # &
£ BSA 73 F3KI. IMAFIEHE BSA 4MBH Trp

WL S BNFENE , T i (1) 2 KOKFEAR: T ERHY
Trp BRIEHE BSA 70 FIRY7, FEAMN S8 KA,
RNFF () LA RAEZN . X —4510 5 3CHR[23]
FTid BSA FEZ 5 5 212 f7 Trp 5Lk H R RIS
W X — 4 LR g 5 BSA &AM B
A ATRENHE 212 7 Trp hREE.

HE 1) A, MAFIEFEH BSA WAL
281 nm e A3 A0 —4H/IN R ORI, AT R T I TR
Iy HEG. HIBEAALE 283 nm AL e KRG R G I,
AT S B 225 R R e A S O R . 7E
281 nm PN E 1 H EF1EH(0.005 mmol/L).BSA
#(0.16 mg/mL) HHEE1(0.005 mmol/L)-BSA(0.16
mg/mL)VRA RIS (8] 73 #50t, AT R EA S,
WELERSTE 2, PEEWAE 3 Fixs.

# 2 BSA(12.12 mmol/L)5HIERA BN ESH LK
H A (B2 1 281 nm)
Tab.2 Fitting parameters and fluorescence life of BSA (12.12

mmol/L) mixed with picoplatin (measured at 281 nm)

FE B B/

(mmol/L) B, B, 71/n8 7,/ns Fa

0 0.1101 0.0149 0.591 4375 1.0045
0.0001 0.2688 0.0062 0.236 4227 1.0001
0.0005 0.2824 0.0067 0.219  4.182 0.9976
0.003 0.2215 0.0084 0.283  4.184 1.0025
0.005 0.2356 0.0081 0.268  4.207 1.0009
0.007 0.2256 0.0082 0.278  4.162 1.0022
0.009 0.2332 0.0078 0.267 4.204 1.0038
0.020 0.2227 0.0078 0.281  4.248 1.0031
0.080 0.2277 0.0075 0.272  4.280 1.0035
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Fig.3 Fluorescence attenuation curve (a) and double exponential fitting curve (b) probed at 281 nm

FHER 2 a0, N FEBEEAR) BSA WA 2 MK
FF ., AN 12026 ns, ©~4.2 ns. 1 /NTANES
BORCIR AR KR (1 ns), %A 2R & AT i+f
W AFE M BSA K5 7 i (1,~4.4 ns),
PLAIMN HUBEEA ) BSA [ 6754 (1=4.2 ns). 1R
P SCHR[241508% , Phe 18 K 5% 6 K I TE 281 nm,
RHNFFN 4.67 ns, 55— BSA ] 1, (=4.4 ns) 5
B, IO HEHI BSA O ,=4.2 ns, /)
F Phe ] 4.67 ns, H/NFHBEHIF Ay rpo N H
WE1S BSA 1) Phe FREETTRE R A TAHEAEH

3 4

1) RARESRAEENE, SmAFEdE,
BSA 96K B M 335 nm i KZLF5F) 337.5 nm.
PR DGR PR, SO KR 8 5
WE A E B 158 6B B O, HE FEBE EIX0T BSA HISF

2) SKAE ] 3 HEe e il e , FH e 5l &
JIEAR BN B )7 6 5 i, NN HRE B 1 BSA
TR AT A B N AF B K E RS TR

3) IAANHBEHE, 7E 335 nm W&, RHAXIE
BAUE LS B BSA 1) 2 Nt 7l v 2.5 6.3
ns, 3% N BSA TE55 212 A7 A155 134 A7) Trp 4%
B T Oe AR ar R AR R, T LRI H g s S 212
PR Trp BRI R AAVER o £F 281 nm P & 11545 2 1)
W FFa BRI, MAFIEH)S, BSA F Phe Y
P FF /N . FE B BSA F155 212 7 Trp 7R FEZH
WEFARHE ) H AR, BSA 1) Phe FRF:AN 7] A5 H g
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