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WA G E T (F-4600 B, HAH LW, WESE: R4 E 10.0 nm, JSCHAFIGE 7B EN
400 V)5 $HM-AT WG4 OB EE ) Cary 50 B, SEE L ZHE A PEAGRAFD s K% R EIT pHS-3C,
TR 25 AL B R A R A WD 5 MR AK ) HWS12 8, Eilg—fa B2 A2 BR A 7). BSA . Jb 5t B 4=
WHARGBRTAEA T Bl 1. 0X10° mol/L MWW ; PPA: JLRA R (Rl HBRA R, B 550k
99%, #it4. 1311252, Bl 8. 96 X107 g/L MV s FEA KRR A 40 4, S5 I K Sy 4K
1.2 KBHE

MM A 0.50 mol/L NaCl % ¥ 2.0 mL; 0.10 mol/L., pH=7.40 iy Triss HCl Z¢ h¥% % 1. 0 mL,
1.0X10 ° mol/Li BSA 1. 0 mL A ARAF 8. 96 X10 2 g/L ) PPA VAW . 76 10 mL L&, €4 FE
ZI L. /3 TE 296.5,306.5,316.5 K BT, DL K& FR G K (Ao /Ae) 7 F 280 nm/345 nm
Ib, FREDCHER KT IL S Fo M1 F(F FF, 43 5138 PPA /746 5 A A7 7E BF BSA B 28658 ). LUAH R 1Y

O Wk HM. 2014 -10-27
FETH . FEARPFIESEITE (21261019 ; =M A HEITR#IIREEETH (2015C090Y).
fEZRA . X HE1982 -, &, Wi, HME M, YEIM, EZNF Wb E A T R OCE IS 5 R TSR,
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PPA EWAE NS I, 0 5% PPA-BSA 1K R AW IOG %, #5 IB FiR &, 78 PPA-BSA & &R i A ¥k B2 #5 4
1X107°% mol/L &)@ &+ (Mn*" ,Cu*",Cr' " ,Ni#" ,Fe® ") 0.1 mL, Il H 75061,
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TERSHIA PR A B 25 1R F . PPA 70U 2 Ik Be i A 700
Pt . PPA BESE K BSA B (MR N6, IF1E 600
Aee/Aem=280/345 nm Ab HAE 5w FE W b A7 AL Hh B 500

RCE 1, Bl 1 £ PPA 5 BSA Z W {7 1E & M H AR % 400
FHH SR KRB 7E — BN 5 PPA M BEIRE ® 500
HUIE L. 200
2.2 HERHERR 100

SR L AT A — AN € I 2K o B — A Tl I, 35 3 . , N .
A SR AR A A H R A R B A A 300 315 330 345 360 375 390 405
FY A, IE A B B G 5 KL A B2 K A /om

1—11. cya=1X10"5mol/L; cppp=C0,1.075 2,1. 344 0,1. 612 8,

PLIE RIS KL, sh B KRN S-V 5t
Fo/F =1+ K tocppy =1+ Kocppa
Kb K, AW FRRSBEE R oo NE
YRS TFHRNEHFEm. 7810 ° sBERLEL; K
NSV K EHR oy 9 PPA i W, 45 ST J7 ¥ 7F 296. 5.306.5.316. 5 K, 1 Fy/F-c,,,
s K, =K./t AIRMAFERETMW K H, 8889 TR 1. R1PHARETN K, HAE/DTHRX
BB HE R FE R 2. 0X 10" L/(mol » )M, H#EW PPA Xf BSA W KJE Fah BB K. SV il &2
RIFMEIERR, HEMEREN T &, KGN, B 53 8% KLY 4.
1 AEEBETPPABSANSYVHFEREXRELY

1.8816,2.419 2,3.225 6,3.494 4,3.763 2,4.032 0,4.300 8) X
1072 g/L); 12. cppy=1.075 2X 10 % g/L.

1 PPA Xt BSA BO%E kit

WE T/K Stern-Volmer J5 & MR ZE - K.,/(Le+g™ Kq/(L+(ges)™ "
296.5 F,/F=16.088¢c+1.032 9 0.998 2 16. 088 1. 608 8X10°
306. 5 F,/F=17.543¢+0.922 1 0.999 2 17. 543 1. 754 3X10°
316.5 F,/F=18.875¢+0.980 6 0.998 5 18. 875 1. 887 5X10°

H T ERKPLE, WE T PPALBSA FIA R PPA 5 BSA /E TR M OGS BT (& 2) 5 XK 2
M1k 1(PPA) . #hZk 2(BSA) Fh £k 3—12(PPA-BSA)Y n[ LIFE H, K% PPA RNWiIA S| BSA FH T, 68
SN L AT AR L, HOE WS B RE#E PPA Jo & e BE (34 i 3 m . X R W PPA 5 BSA &4
BN RPBRE VA s 22 ARk ), AR PPA 5 BSA B840 T 22 6] % A VE T A= 08 90 B 1 e 28 05 K
7 B AR R B 3 1 25 58, BT DL i &0 5 PPA-BSA HIA/E FHBLEL N sh 85K
2.3 ZE0MEEn MREAEHK,

BSA K475 PPA N FAEG M EMLE S W K, SEEMSE » t 1g[(F, —F)/F]=1gK, +
nlge o AFCRIET. 350 296.5,306.5,316. 5 K LA 1g(F,—F)/F X} lge, fEE, 15 K, Al n {EH, 31
TR 2. R 2, HIREART 306. 5 KBF, K\, Fl o Bl EE B35 0w m s iR & T 306.5 K B, K,
Fl 0 B B 3G NI 98/ 5 7E 306. 5 K B Ky, Flln KB RMH. n 05T 1, AR — 25608, R K,
Fln oI b A R, B 1 IR 24 W 38 A2 TR B R R I A K

R 2 PPA-BSARJK, i n

IR /K XX %5 7 K,/(L+g™) n r
296.5 lg[(F,—F)/F1=0.904 lg ¢ +1. 092 4 12. 371 0. 904 0.997 0
306. 5 lg[(F,—F)/F]1=1.21311g ¢+1.493 3 31.139 1.213 1 0.998 8

316.5 lg[(Fy—F)/F]=0.975 3 lg ¢ +1.228 3 16.91 6 0.975 3 0.999 2
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2.4 1ERAHER
MR A A KA, AT DA A AH B — A E B RASFEIREE N0 Ky, aTARIE I oy R A
RN AH . EA A B ARAE AG FIRAE AS, THRE SR I 3. 3k 3 WA, PPA 5 BSA WA TS5
AG<<0, AH>>0, AS™>0 £ H#] PPA 5 BSA Jy [ &K WA R R, AR 45 Ross &5 M Gk W 0 I 0 A, 4
Writh PPA 5 BSA B4R 1 L K AEHI 1 8 3.
%3 AEBETHRAFSHEM, &
e T/ H i fig AG/ k& AH/ i AS/

K Al gD (Kl + g™ JegeK)! i X AR
296.5 —6.200 6 10.912 7 57.717 9 0.992 7 0. 996 5
306. 5 —8.762 0 10.912 7 64.191 8 0.987 3 0.997 8
316.5 —7.442 2 10.912 7 57.993 6 0.998 0 0.999 2

2.5 TFTHEMIZEAERAL

HAMEAEAAMAR . BSA &4 34 o M2HEE -1, B4 o« SEHEMaE 2 WG A 1 B. 4
W2 250/ or F5 BSA HLARZE G 018, 25 5878 P 1/ FH A 7 o €0 00 R i SRR % S 11 52 B 2 S 1 10
I Sulkowska XA SE NS A Tk, B HLAS K AE 280 nm AT 295 nm # & I PPA-BSA & R
B¢ CRE BE AR AR Ak, IR 3 AT, 7EBK A 280 nm 1 295 nm K& T, PPA % BSA 5 K2 £ &0 JF
M7 A I (0 R R B R R R LA S S, X ELIX 2 Bl T BT KRR BE W] L, £E 280 nm & Y
DGR TP RS, X — IR ULIHAE PPA 5 BSA M4 &3 #e b, 45400 5 2 E A T W IR g RITA.
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3.494 4,3.763 2,4.032 0,4.300 8) X102 g/L. 3 Aexjg 280 nm #0 295 nm HTJ', PPA-BSA H(]ﬁj\'l':ﬁ'ﬁljé:
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MR A NS 2 Eh R M RS 259 5 B 2 H 45 GO BSA 2545 0 A2 rp 45 45 A 0 v 22 ) AT
REAE7EMI L2 R VE D, T HLL B S b A7 40 #r

lgD/(1— D) =I1gK + nulgcpp,
X D BEEMMSE, K BEEHE ny o Hill 28 ESOES 5,
D/(1—D)=B/(B, —B)
Hofr,
B=(F,—F)/F,

1/B, & 1/B X%t 1/c o NEEIHBEBE. PPA-BSA 1 n, (H TS5 R ISR 2. 2 h 3 MRIE R W n,, B
K R BIZG ) O ) % TR AR AR SR AR BUREs n, EBBE/N T 1, UEWIAE PPA 5 BSA &5 G i fEt, PPA 43
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Z A B AU EAE A, BT — 254 5r 745 & 3] BSA (i i BJa, WE— 12590 75 BSA 4 &
BHL 51 .
2.7 ERBETFHEMD

SEEFNAESHESEMAY SEARMES S, AWMARIEm . —EX 2558 ARG
BIGREN; XY S EARSAA B/MERT 2 Fk, BF5E T NitTLCu®t L Fe' L, Cr't il Mn®™ " Xt
PPA 5 BSA 25 AERMRZN , TR RILE 4. mER 408, BB AR, K, Mo AR, HEHE ]
REEH TRBITREAGWIEFEMANE, ASEEEA IMEE G AN ESR; AN ,Cu*.Cr 5, K,
Fln #RHEIN T BY 4R B 254 5 8 AR AE A TR, Hoh Cu AR R W5 A KL TR R AT
AEZ7E PPA 5 BSA #5 &0, &8 8 2 A BAE SO B 8 28407 r LS 55, AABT
PPA Xf BSA 568 K. {H Mn™" ,Fe’ " [ A 5 H Al 3 Fhveg - B 7= A iR A R, Bl TIRA R K, Fln
fH, Uil Mn"™" ,Fe’" X PPA 5 BSA Z5G 74 T4 EM, MiHl T BSA 52945 61EM, 4% T PPA
T I8 45 B B JE) DA R T 2580, DA 30 SO [ 44 g b 136 BH O [ A9 I Vb &2 R B 1 A R ),
A 25 R AN [

4 SEEFHESEROZM

ERET K'v/(Leg™ Ky/K, SEhisin LIPAEN
* 12.371 0 1..000 0 0.904 0 0.997 0
Mn?** 8.723 7 0.705 2 0.741 5 0.995 2
Cu®” 22.646 4 1.830 6 1.147 6 0.998 4
Cr" 12.456 6 1.006 9 0.964 2 0.999 1
Fe'* 10. 841 8 0.876 4 1.089 7 0.996 7
Ni' 18.302 1 1.479 4 1.075 9 0.997 2

e R Ky, ALK, 50 513R 5 BSA 764 8 B F REAEREAERT I8 & 3 80, « R IR A I AT 48 8 7

3 & i

FHZE TN ZE ARG L HEWT ) PPA X BSA 967 A4 T 2h 8% K, PPA FI BSA Z [a] (i 1E Fl Jy 26 70 = %2
R KAER T W EORAR T K Bl e (H K/, R PPA A LLBE BSA iz fii; W 45 G 0 & A T BSA
IR 1T A s 78 PPA 5 BSA Z5 Gk B, 25¥) 77 + Z (8147 55 0 S b W]k s TEABIE9E 1% WL 5 Fh 4
JB B T4 PPA 5 BSA A HAE 500,
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A Spectrometric Study on the Interaction of Polyinosinic-Polycytidylic
Acid with Bovine Serum Albumin and the Effect of
Coexistent Metal Ions on the Reaction

LIU Li, CHENG Fei-xiang

College of Chemistry and Chemical Engineering, Qujing Normal University , Qujing Yunnan 655011, China

Abstract: The interaction between polyinosinic-polycytidylic acid (PPA) and bovine serum albumin (BSA)
and the effects of coexistent metal ions on their binding were studied with ultraviolet-visible absorption
spectrometry (UV-VIS) and fluorescent spectrometry. The results showed that the fluorescence of BSA
was quenched by PPA, which was a dynamic quenching process. The binding constant Kb and the corre-
sponding number of binding sites n were obtained by calculation. The thermodynamic parameters obtained
from the measured data showed that the interaction of PPA and BSA was mainly driven by the hydrophoic
force. The primary binding site for PPA was located at the sub-domain [l A of BSA. The values of Hill’s
coefficients were less than 1, which indicated that there was a negative cooperative effect. In addition, the
effects of coexistent metal ions on the binding constant of PPA with BSA were also studied.

Key words: polyinosinic-polycytidylic acid; interaction; metal ion
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