26 , 9 Vol. 26 ,No. 9 ,pp1668-1671
2006 9 Foectroscopy and Sectral Analyss September , 2006
1,2 1+ 3 3
1 , , 710049
2 710049
3 410082
A(ACR) DNA
, ACR pH , DNA ,ACR DNA
DNA 1 2 2 7%x10°mol - L1,
0 67 ,ACR DNA , ACR
A; DNA;
: 0657. 3 CA : 1000-0593 (2006) 09-1668-04
o) COOCH,
CH,
DNA 90 % OH
DNA OH 0 OH
[+3]
’ y CHJ
N(CH,),
DNA (451 DNA Q
(ACR) ) Q OH
1 1975 Stre galilaeus ( Strepto- HC
myces galilaeus var) , %
ACR 3 ACR DNA 0
01 RNA Fig 1 Srucure of aclacinomycin(ACR)
ACR
, 1
ACR ,
(71 ACR M850 (UitacM) ; UV-1100 -
ACR ( ) DNA
, DNA (ctDNA) ( , ), 10%mol - L*!
,ACR DNA NaCl 1mg- mL*! , 0 4 .
; , ACR DNA UV-Vis A2/ A1 >1 8
, ACR  DNA 2 7x10°° mol - A (ACR) ( )
Lt 0. 67 1x10° %3 mol - L (BB) (
: 2005-09-18

: 2005-06-16 ,

, 1971

(20205005 , 20205004)



9 1669

, ) 1x10* mol - L°* ACR pH . pH

pH 60 -NaOH , pH pH8 9 , ACR
(Britton-Robinson)  0.04 mol - L ! (H3POs + HAC —OH ACR pH<8
+ HsBOs) 0 2mol - L *NaOH , ACR , pH>9 | ACR

32 ACR DNA

2 321 DNA ACR
3 , DNA ACR
(1) , pH6O0 , ACR
10 mL L0mL pH DNA , ,
ACR CctDNA , , , ACR ,
UV-1100 - 469 nm , ACR DNA
(2) , :
10 mL 10m pH nACR +DNA =DNA - (ACR), pH5 9 , DNA
ACR ctDNA ( ), ACR , ACR
, DNA
3
0.12
31 ACR
311 0.09
pH<85 ,ACR 434 §
nm , ACR : £
ACR ; pH > £ 006
95 | , 510 nm pH &85
95 ,ACR , 434, 510 nm 0.03
312 0
(el , ACR T 320 360 400 440 480 520
Wavelength/nm
ACR 5’78 nm, Fig 3 Influence of DNA on the absorption spectra of ACR,;
, 260 434 nm., ACR ’ ACR10°°mod - L"'; DNA at 0, 15, 30, 45U g -
ACR mLt
313 pH
322 DNA ACR
(9] 2 DNA , ACR
2 , pH 60 ACR
434 578 nm ct-DNA
18 , ACR DNA
2 ACR ) ACR
§ 12 323
g ACR , ACR
56 , DNA
@ ACR DNA . ACR , ACR
0 , 4
' . , ACR DNA
0 3 6 9 12
pH

324 DNA-BEB ACR
DNA-EB ACR, lo/ 1
ACR ( 5 1o/l ACR

Fig 2 Influence of pH on the fluorescence intensity
of ACR, ACRat 1x10 °mal - L™ *



26

1670
ACR DNA BB ACR EB ACR , DNA
DNA EB , ACR DNA (8] , ACR
ACR DNA ? , DNA
6 DNA - EB Scatchard ACR DNA ,
0.4 DNA
60
0.3
1
& 45
£
.g 02 ~~
= s |2
- x %
S
0.1
3
15
0 v — v — y
0 6 12 18 24 30
Concentration of DNA/ug-mL™!
Fig 4 Influence of ct-DNA on the fluorescence polarization 0 008 016 024 032
o ACR, ACRat 1x10 °mad - L * r
Fig 6 Satchard plot ct-DNA at 10pg- mL !
1:inthe absence of ACR; 2 and 3: in the presence of ACR with the
10 concentration of 2x 107 mol - L-*and 1 x 10" ¢ mol - L - ! respec-
tively
8
325 ACR ct-DNA
. [11, 12] ACR DNA
= K=27%x10°mol - L *, n=0 67 Mi sumi
= ACR DNA
41 DNA )
DNA 112 DNA
2 , DNA
DNA )
3% T § 3§ b
Concentration of ACR/umol-L! DNA
; DNA
Fig 5 Influence of the quantity of ACRon EBDNA, . . .
EBat 4x10 °mo - L-'; DNAathg- mL"* 10" mol - L . ACR  DNA 10
mol - Lt , ACR ACR
Scatchard n EBEB Scatchard
n , DNA ; ACR DNA ,
EB  Scatchard K DNA
; EB Scatchard K n DNA
, DNA (201 ACR
, BB-DNA Ko=11x10°L - mol" !, n=
0 43 ;' ACR 2x10°"mol- L°* , EB-DNA 4
Ki=80x10°L - mol™*, n=0 43 n
., K Scatchard ., ACR , ACR pH
DNA BB , ACR ctDNA , ACR
DNA ACR 1x10®mol-L"' , BB-DNA ACR-DNA EB
K2=4 6x10°L - mol "', n=0. 35 n, K Scat- EB-DNA ACR , ACR DNA
chard , ACR EB-DNA Scatchard



9 1671
, ACR DNA , , 27x10°mol- L',
,  ACR ACR 0 67 ACR
DNA DNA
[1] LIULiu, ZHANG Ha-tao, WANG Yun-pu( , , ). Chinese Journa of Organic Chemistry ( ), 2003, 23
(6) : 570.
[2] JINLan, YANGPRn( , ). Chemical Journal of Chinese Universties( ), 1996, 17: 1140.
[3] YAN Xurrling, DONG Rui-xin, WANG Qiuguo, et a ( , , , ). Sectroscopy and Pectral Analysis(
) , 2005, 25(1) : 58.
[4] YU Ying, WU Lin, TAN Li-xian( , , ). Chinese Journal of Analytucal Chemistry ( ) , 2004, 32(5) : 628.
[5] SHENJing-shan, SUN Dan-dan, FU Lian-chun, et al ( , \ , ). Spectroscopy and Pectra Analysis(
), 2005, 25(2) : 232.
[6] LI Wenyou, WU Hui-ling, HE Xi-wen, et al ( , y , ). Chemical Journal of Chinese Universties(
) , 2003, 24(10) : 1787.
[7] CHENG Gui-fang, DING Min, ZHAO Jie, et al ( , , , ). Acta Chimica Snica( ) , 2004, 62(14) : 1299.
[8] HU Min, YANG Xin, JIN Wei-jun, et al ( , , , ). Acta Pharmaceutica Snica( ), 1999, 34(8) : 608.
[9] CHEN Guozhen, HUANG Xianzhi , ZHENG Zhuz , et a ( , , , ). Huorescene Analyica Method (
). Beijing: Science Press( : ), 1990.

[10] CAO Ying, LI Yi-jun, GAO zhi, et a ( , , , ). Acta Pharmaceutica Snica( ), 1999, 34(4) 276.
[11] Kumar CV, Asuncion E H. J. Am. Chem. Soc. , 1993, 115: 8547.
[12] McGheeJ D, Ron Hippe P H. J. Mol. Biol. , 1974, 86: 469.
[13] LI Yong, LI Yuanzong, CHAN G Wen-bao ( , , ). Journal of Anaytica Science( ), 1994, 10: 67.

Sudies on Aclacinomycin Spectral Character sand the Interaction bet ween
Aclacinomycin and D NA by Spectroscopic Method

HU Min'?, ZHANG Zhenxi*" , SHEN Guo-li®,LIU Yali®

1. The Key Laboratory of Biomedical Information Engineering of Ministry of Education, Institute of Biomedical Engineering,
Xi’ an Jiaotong Universty, Xi’ an 710049, China

2. Department of Applied Chemistry, School of Science, Xi' an Jiaotong University , Xi'an 710049, China

3. State Key Laboratory for Chemo/ Biosensing Technology and Chemometrics, College of Chemistry and Chemical Engineering,
Hunan University , Changsha 410082, China

Abstract

The interaction of aclacinomycin(ACR) and DNA was investigated by fluorescence spectrum, and the characteristics

of the fluorescence and absorption of aclacinomycin (ACR) were studied. The results indicate that there are two stuations: in
the case that the concentration ratio of ACR to DNA issmall , the ACRisintercaated into the stacked base pairsof DNA ; in the
other case that the concentration ratio of ACR to DNA is great , theinteraction between ACR and DNA iscomplex. The binding
constant of the interaction between ACR and DNA , calculated by the fluorescence titration method,is2 7 x10° mol - L "', and

the binding site number is about 0. 67 base pairs.

Keywords Aclacinomycin; DNA ; Fluorescence

(Received Jun. 16, 2005 ; accepted Sep. 18, 2005)

* Corresponding author



