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Investigation of Interaction Between y-Cyclodextrin-Alizarin
Yellow R Clathrate Compound and DNA

OU Lianglong , WANG Xingming
(Department of Chemistry, School of Materials Science and Engineering, Southwest University

of Science and Technology, Mianyang 621010, China)

Abstract: Under the condition of physiological environment at pH 7.4, the binding ratio n ¢ nyy =
1:1 and binding constant K,(? soss 15k = 1. 69 x 10° L/mol were confirmed by mole ratio method and linear
method. AO was used as molecule probe, and the interaction between y-CD-AYR and herring-sperm
DNA was studied by UV spectra, fluorescence spectra, thermodynamic method and viscosity method,
etc. A series of thermodynamic data such as A H_© =8.78 x10°J/mol, A.G,° = —2.59 x10* J/mol,
A,S,°=116.45 ]/ (mol - K) were obtained, and A,S, ® was the primary driven power of this interac-
tion, the binding ratio was n,y,* 1 cpayg =12, the binding constants were Ky 5 = 3. 10 x 10" L/mol
Ky 15 = 4.02 x10* L/mol. The interaction mode between y-CD-AYR and herring-sperm DNA was an
electrostatic interaction and part embedded intercalation.
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Fig. 1 Influence of y-CD on UV-vis absorption spectra of
Alizarin yellow R (pH7.40) ¢,z = 4.00 x 10 " mol/L;
¢y cp = 1.50 x10 *mol/L
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Fig .2 Influence of DNA to UV-vis absorption spectra
of y-CD-AYR (pH7.40)
Cpepave = 8.00 x10°mol/L; ¢y, = 1.20 x 10 ~*mol/L
(10pL per scan, 0 ~20:0 ~200uL)

2.1.2 y-CD -AYR @445 DNA 45 4 Sh 0Kk,
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(UL, Bl DNA WREEE N, KR MO 247
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TR Hb A BAE . 7E 216 nm b e H OB,
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TipNA* Tycp-AYR = 1:2,

2.1.3  fEl %M & y-CD-AYR 5 DNA #5445
#  Cramer fe ik SRR e 2 AT HLo>+ 19 UV-
vis JGTE, IEHR X OGS AR b= PR 25 I N Y
FHFEERRERS TR RAEBNNEER, R
PEE 2 1 216 nm 2 ECHE DL 1/AA SR AR, 1/
cony HREARFRVERE, AN 3 fian, ARFEXUEIE S L

1/(A-Ay) = 1/A, + 1/(K x Ay x ¢pyy) (1)
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Ky 15 =4. 02 x 10* L/mol
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Fig. 3 Double reciprocal method
(pH=7.40, 15°C. 37 C)
¢yepave = 8.00x10 ““mol/L; ¢pyy =1.2 x 10 *mol/LL
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A.G ° = — RTInK® (3)
AG° =AH®-TAS,® (4)
HESE AH,° =8.78 x10° J/mol, AH, ° H
EAH, VRIS BAE R ARG AR, RS e
FIFHAEAE R IETT; AG, 5 5x = —2.48 x
10* J/mol, A,G, 5,5« = - 2.73 x 10* J/mol ,
AG.° = —2.59 x10* J/mol, #fElll v — CD-AYR {3
A5 DNA WAVE A B R EATI T BE ;s ALS, 5 15k
=116.54 J/ (mol - K), AS, 5 s« = 116.33 J/

(mol -+ K), AS, °=116.45]/ (mol - K), pfyttnf
Hl, y-CD-AYR 5 DNA BYAHEAEHI MR EKS) .

2. 1.4 BB A 4-CD -AYR & 44 4 Sh ROk k8
W TEATIREE T e R R ER , A
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Fig. 4 Influence of phosphate to UV-vis absorption spectra
of y-CD-AYR (pH 7.40) ¢, cpayr = 400 x 10 “mol/L;
Cxampos = 1.00 x 10 mol/L

] — 7 ¥k BE 1) AO-DNA i 45 W i W h & 26
v-CD-AYR GL5H), VW26 BB s /b, 1B
FARS I REBE B REAG, 24 y-CD-AYR FIAGREZ —
SEI, BP0 E T B TR, MES i
No U y-CD-AYR U5H 5 AO LM T 3584, -
CD-AYR ¥4 i 76 DNA Gl FEXT a9 AO B4 T 13
Ko WHITEASLH A5/ F, DNA 5 y- CD-AYR {3
BV ZFTERIEVE ] . X AT RE 2y y-CD-AYR
AT AYR (340, GBS HH A 2 DNA XUR jig
TN 2 m-m HERURE iR E
2.2.2 Scatchard 3% DI AO NHHF5E v-CD-AYR 5
DNA fEH I 2O EHET, BT AO BEZ ik A F

A/mm
K5 - CD-AYR X} AO-DNA &5 G 52
Fig. 5 Flourescence spectra curve of y- CD-AYR to
AO-DNA (pH7.40) C,opns = 2.00 x10 mol/L;
¢y cpayi = 400 x 10 “mol/L

DNA XU e 4% 1) B 5 o =2 ), foff 5 ' i B 34
7E y-CD-AYR-DNA {R Z i hn A0, 522 0w B
A8 4k, AT AO 278 T y-CD-AYR 5 DNA
YEHAY Scatchard EIRT A5G4 545 DNA B94EH 7
Ko WX A FIJE NaCl 15 4 52 56 9817 % 8
5%, AO 5 DNA EH B FE £ AT H Scatchard J5 2
A
r/c = K(n -r1) (5)
K, r ABDMEFRE S A0 T 18 ¢ R
AO VFBHRBE, n oy r S KAH, K N BRASAL [EA
MZEEHE Lhr/e XFr ER], 188 —4HZ, 7
FEESAFEAEY) v-CD-AYR () 55T, Scat-
chard EIG M n (6, WHIZPFE DNA R iddifE
HJ70; # Scatchard G AR/ K B, W% i
55 DNA BFE A HEfRAd 77 20; 4 Scatchard B K
Fln ¥IARTE, WZY RS DNA BVE ARG 7.
PILH X IR S0 K {E AN n {H A fE (L3R 1),
Z55EIRW . A NaCl B n (HEEA LA NaCl B
/N, SEIAFERAE .

#F 1 ~-CD-AYR 50 ks DNA A EAEFAY Scatchard 572

Table 1  Scatchard equation of the interaction between y-CD-AYR and hsDNA
Curve ¢ (y=-CD-AYR/cDNA) w (NaCl) /% Scatchard J7 % K/ (L-+mol™") n
a 0.00 0 2 153.247 —47 235. 895r 47 235. 895 0.045 6
0.5 1 894. 584 —32 505. 160r 32 505. 160 0.058 3
b 0. 40 0 2 081. 696 —37 019. 493 37 019. 493 0.056 2
0.5 2 141.113 -38 311.337r 38 311.337 0.0559
c 0. 80 0 2 195. 088 —34 859. 029r 34 859. 029 0.063 0
0.5 2 227. 683 -36 429. 062r 36 429. 062 0.061 2
d 1.20 0 2 241.724 -31 404.219r 31 404. 219 0.071 4
0.5 2 441. 809 -39 413. 352r 39 413.352 0.062 0
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Fig. 6 Effect of viscosity on y-CD-AYR on DNA
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