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Fig.1 Schematic illustration of enzyme-free signal
amplification platform based on catalytic hairpin self-
assembly for detection of endonuclease IV activity
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Table 1 Sequences of DNA probes

Probes

Sequence (5’ to 3" )

HP Probe GTTAGCAGTGGTCAGTGACCCAGGTTAACTTAGCTCACTGACXACTGCTAAC
Hl GTCAGTGAGCTAAGTTAACCTGGGCCATGAGAAGACCCAGGTTAACTTAGC
H2 AACCTGGGTCTTCTCATGGCCCAGGTTAACTTAGCCCATGAGAAGAC

T XA AP L T FORIEEEM BHQ2 Jubl; T FIRIEEENT Cy3 Ykt
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DYCP-31D ®, dtaiN— YR A A E] SR
WG Z 45, Tocan 240 KY, i A<l AE DR A BR A H;

H2KAL, Milli-Q 4, Millipore 23] .

22 BTFEAARHARESHKH Endo IV EHNE
637 CF, HARIEHER Endo TV, WREEH 0.1

umol/L %) Endo IV R ¥R #1 HP T 1 15 ¥ J& 1) NE
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Fig. 2 Typical fluorescence spectra of
Endo IV activity analysis with the hairpin
assembly signal amplification
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Fig. 4 The variation in fluorescence signal ratio with
different concentration of HP
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Fig. 6 Typical fluorescence spectra with addition of

different concentrations of Endo IV
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Hairpin Probes for Multiplexed Detection of Base

An Enzyme-Free Signal Amplification Platform Based on Catalytic Hairpin
Self-Assembly for Detection of Endonuclease IV Activity

WANG Tao, TANG Jianxin, LI Qing

( College of Life Sciences and Chemistry, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Base excision repair enzymes played an important role in DNA damage repair, and their detection was
related to cancer and disease diagnosis. The traditional detection of base excision repair enzymes was complex and low-
sensitive, which only quantitatively analyzed the concentration of enzymes, rather than enzyme activity detection. A
signal amplification platform based on catalytic hairpin self-assembly was established to detect endonuclease IV activity
in base excision repair enzymes. This method was based on the activation of endonuclease IV acting on the substrate
probe and releasing the initiation sequence, which caused the amplification of self-assembly signal of catalytic hairpin
to realize the detection and analysis of endonuclease IV activity. According to the fluorescence detection experiment, the
detection lower limit of this method was 3.7 x 10~ U/mL, and Endo IV activity could be selectively detected. Therefore,
this method was simple in design and operation and high in sensitivity.

Keywords: catalyzed hairpin assembly; base excision repair enzyme; enzyme activity detection; enzyme-free

signal amplification; Endo IV
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