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Investigations on the Enhanced Fluorescence of Sybr Green | by
Coralyne-induced Double-stranded Structure of Adenine
Oligonucleotides and a Sensitive and Selective
Spectroflurometry of Coralyne
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Abstract Coralyne is one of the protoberberine alkaloids analogues. It was found that coralyne could in-
duce adenine oligonucleotides (poly Aj) to form a double strand DNA under quasi-physiological condi-
tions, greatly enhancing the fluorescence of Sybr Green I (SG I), a DNA intercalative dye. With the en-
hanced fluorescence signals of SG I, a new method for the determination of coralyne has been developed in
linear range of 60~600 nmol/L, with the detection limit (30) of 30 nmol/L. This proposed method is highly
selective and other analogues have no interfering effects on the determination, which has been successfully
applied for analysis of synthetic samples with the recovery from 92.5% to 105%, and the RSD lower than
3.1%.
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Figure 1 The schematic of fluorescence enhanced assay of

coralyne
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Figure 2 Fluorescence spectra of SG I in the absence and pres-
ence of different concentrations of coralyne
a, SG I; b~g, SG I+poly A s+-coralyne; c(coralyne): 0, 0.06, 0.1, 0.2, 0.4,
0.6 umol/L; c(poly Aje): 0.1 umol/L; SG I, diluting 10000 folds; pH=7.6
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Figure 3 The relationship between AF and DNA sequences
[Inset: the fit curve of AF and N]

pH, 7.6; c(coralyne): 0.4 umol/L; ¢(umol/L): poly Cg, poly T, poly As, 0.27;
poly Ay, 0.18; poly Ay, 0.13; poly Aje, 0.10; poly Ajs, 0.090; poly Ass, 0.067
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Figure 4 CD spectra of poly A¢ before and after the interaction

with coralyne and analogues
pH=7.6; poly Ajs, 1 umol/L; c(coralyne): 0.4 umol/L; concentrations of
Jatrorrhizine, Palmatine, Methylene Blue, Rhodamine B, Daunomycin, Ber-

berine are 0.4 pmol/L
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Figure 5 The selectivity assay of coralyne
pH=7.6; Concentration of Coralyne and analogues are 0.4 pmol/L; c(poly
Aje): 0.1 pmol/L
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Table 1 Effect of coexistent substances

Coexistent substance Tolerance/(umolsL™")  Relative error/%

Coexistent substance ~ Tolerance/(umoleL™")  Relative error/%

AR A hE 40 7.1
A 2F 40 —6.9
HEH 20 5.4
LB 20 —18
S 20 3.0
Ca’", CI” 20 —2.6
Na', CI” 20 1.5
K', Clr 20 3.7

Na', S0 20 0.1
Ba*", CI” 4 7.8
RNE R 20 5.1

i 2 —89
R TR 2 9.3
WHRR 2 —0.8
BHIE 2 8.1

c(coralyne)= 0.4 umol/L; ¢(A;6)=0.1 umol/L.

®2 RS HTE R L AR

Table 2 Results of the determination for coralyne and recovery

Sample Coralyne added/(umolsL™") Coralyne found/(umoleL™") Recovery/% RSD/% (n=3)
. 0.20 0.21 105 3.1
0.40 0.37 92.5 22
5 0.20 0.20 100 2.7
0.40 0.38 95 22
Sample 1: Na,S,03, BaCl,, phenylalanine, glucose; Sample 2: BaCl,, lactose, alanine, glutamic acid. The concentrations of coexistent substances are the same as
coralyne.
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