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Table 1  Sequences of molecular beacons (MB)

Iy TAEhR SRR
Molecular beacon (MB) Sequences of MBs
MBI 5'-FAM-( CH, ) -CCCGCGGGTTGGTGTGGTTGGCGCGGG-( CH, ) -BHQ-1-3'
MB2 5'-FAM-( CH, ) -CCGGCGGGTTGGTGTGGTTGGCGCCGG-( CH, ) -BHQ-1-3'
MB3 5'-FAM-( CH, ) (-CTGGCGGGTTGGTGTGGTTGGCGCCAG-( CH, ) ¢-BHQ-1-3'
MB4 5'-FAM-(CH, ) (-TTGGCGGGTTGGTGTGGTTGGCGCCAA-( CH, ) -BHQ-1-3'
MB5 5'-FAM-( CH, ) c-CCCGCGGGTTGGTGTGGTTGGCGCGGG-3'
MB6 5'-FAM-( CH, ) ¢-TTGGCGGGTTGGTGTGGTTGG CGCCAA-3’

TE T IR IR R 2 15 bR AN BB

Note: The underlined bases represent the complementary bases in molecular beacon.
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Fig. 1 Principle for detection of thrombin (TB) by dual-quenching
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Fig.2  Effect of the number of G base in the stem of MB
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different concentrations of thrombin by double quenching

Fluorescent response curves for detection of
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Table 2 Comparison of different methods for detection of thrombin
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Detection of Thrombin Using Double Quenching Molecular Beacon
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Hubei University for Nationalities, Enshi 445000, China)
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*( Medical School, Hubei University for Nationalities, Enshi 445000, China)

Abstract A double quenching molecular beacon (MB) with simple structure was designed based on organic
quencher and G bases, and a simple detection method for thrombin was developed using this MB. In this MB,
FAM and BHQ-1 were selected as fluorophore and organic quencher, three continuous nucleotides with G base
were connected with BHQ-1, and the loop of MB was designed as a nucleic acid aptamer of thrombin. In the
absence of thrombin, the MB was in the stem-loop structure, the fluorophore FAM was close to BHQ-1 and G
bases, the fluorescence of FAM was dual quenched by BHQ-1 and G bases, and the fluorescence signal of
FAM was very weak. In the presence of thrombin, MB specifically bound thrombin and formed a G-quadruplex
structure. The stem-loop structure of the MB was destroyed, and FAM was separated with BHQ-1 and G
bases, leading to recovery of fluorescence of FAM. Under the optimal conditions, the fluorescence intensity of
FAM exhibited a good linear relationship with concentration of thrombin in the range of 0.4-40.0 nmol/L,
and regression equation was Al =24. 63C (nmol/L) + 13.06 (R*=0.9972) with the detection limit of
0.18 nmol/L (30, n=9). The average recoveries of this method in serum samples were 96.3% -98. 7% ,
which indicated that the method had high accuracy.
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