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Abstract : Objective To establish a multiplex microRNA (miRNA) detection method based on DNA fluo-
rescent-encoded microsphere technology,and verify its clinical application value in the multiplex detection of
hepatoblastoma (HB)-associated miRNAs. Methods A four-color fluorescent (Pacific Blue, FAM, TAMRA,
Cy5)-encoded microsphere system was constructed based on a computer-aided design (CAD)-enabled quad-
hairpin hybridization chain reaction (qHCR) system. The fluorescent encoding performance and morphological
characteristics of the microspheres were characterized using a laser confocal microscope. Seven HB-associated
miRNAs (miR-21,miR-26a,miR-27a, miR-122,miR-192, miR-801, miR-223) were used as targets to evaluate
the method’s limit of detection (LOD), linear range,and specificity. Furthermore, simultaneous detection of
the seven miRNAs was performed using this method in serum-mimetic samples to verify its multiplex analysis
performance. Results The four-color DNA fluorescent-encoded microsphere system was successfully con-
structed, with uniform microsphere particle size and excellent fluorescent signal stability. For HB-associated
miRNAs, the method exhibited a LOD of 1. 99 pmol/L (R*>>0.97) and could simultaneously detect the seven
miRNAs in HB-related samples. Conclusion The multiplex miRNA detection technology based on DNA fluo-
rescent-encoded microspheres possesses high sensitivity, high specificity, and multiplex analysis capability. It
enables rapid multiplex detection of HB-associated miRNAs and provides new technical support for the early

diagnosis and disease monitoring of HB.
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643/667 nm)ARic B DNA & B E (H1~H4, i
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FA s SIMFS1 (5 —3") AR JE (nD
primer-miR-122 AATAGCACGCCTGAAGAGATCCA(polyT)CA 25
primer-miR-192 ATTAGTGATCCGCGGATACCTTG (polyT) GG 25
primer-miR-21 TAACTGGGCCAATCCTCGATATC (polyT)CA 25
primer-miR-223 TACAGTGGGGATCACATGTTGG (polyT) GG 24
primer-miR-26a ACTCGGTAAGTGTACCATCTACC(polyT)AG 25
primer-miR-27a TCGCATTTCGTAGCTCTTCATCC(polyT)GC 25
primer-miR-801 ATACATGCGCGTGTCAATTCAGC(polyT)CC 25
miR-122 UGGAGUGUGACAAUGGUGUUUG 22
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miR-192 CUGACCUAUGAAUUGACAGCC 21
miR-21 UAGCUUAUCAGACUGAUGUUGA 22
miR-223 UGUCAGUUUGUCAAAUACCCCA 22
miR-26a UUCAAGUAAUCCAGGAUAGGCU 22
miR-27a UUCACAGUGGCUAAGUUCCGC 21
miR-801 UGUAACAGCAACUCCAUGUGGA 22
C-miR-122 Biotin AATGGAGTGTGACAATGGTGTTTG 24
C-miR-192 Biotin- AACTGACCTATGAATTGACAGCC 23
C-miR-21 Biotin- AATAGCTTATCAGACTGATGTTGA 24
C-miR-223 Biotin- AATGTCAGTTTGTCAAATACCCCA 24
C-miR-26a Biotin AATTCAAGTAATCCAGGATAGGCT 24
C-miR-27a Biotin- AATTCACAGTGGCTAAGTTCCGC 23
C-miR-801 Biotinn AATGTAACAGCAACTCCATGTGGA 24
miR-21-H1 FAM-GATATCGAGGATTGGCCCAGTTAAAACACGTAACTGGGCCAATCCT 46
miR-21-H2 TAACTGGGCCAATCCTAGTGGTTAGGATTGGCCCAGTTACGTGTTT 46
miR-21-H3 AACCACTAGGATTGGCCCAGTTATATGGACTAACTGGGCCAATCCT 46
miR-21-H4 TAACTGGGCCAATCCTCGATATCAGGATTGGCCCAGTTAGTCCATA 16
miR-26a-H1 Cy5-GGTAGATGGTACACTTACCGAGTACCGTTAACTCGGTAAGTGTACC 46
miR-26a-H2 ACTCGGTAAGTGTACCTCTACCAGGTACACTTACCGAGTTAACGGT 46
miR-26a-H3 TGGTAGAGGTACACTTACCGAGTTATAGCGACTCGGTAAGTGTACC 46
miR-26a-H4 ACTCGGTAAGTGTACCATCTACCGGTACACTTACCGAGTCGCTATA 46
miR-27a-H1 FAM-TCGCATTTCGTAGCTCAGCTTCTGAGCTACGAAATGCGACAAAACC 46
miR-27a-H2 AGAAGCTGAGCTACGAAATGCGATGTTGCTTCGCATTTCGTAGCTC-Cy5 46
miR-27a-H3 TCGCATTTCGTAGCTCTTCATCCGAGCTACGAAATGCGAAGCAACA 46
miR-27a-H4 TCGCATTTCGTAGCTCTTCATCCTTTGCGGAACTTAGCCACTGTGAA 46
miR-122-H1 TAMRA-TGGATCTCTTCAGGCGTGCTATTATTGGAGAATAGCACGCCTGAAG 46
miR-122-H2 AATAGCACGCCTGAAGATTCTCGCTTCAGGCGTGCTATTCTCCAAT-Pacific Blue 46
miR-122-H3 CGAGAATCTTCAGGCGTGCTATTATAGTCCAATAGCACGCCTGAAG 46
miR-122-H4 AATAGCACGCCTGAAGAGATCCACTTCAGGCGTGCTATTGGACTAT 46
miR-192-H1 FAM-CAAGGTATCCGCGGATCACTAATAATCGTGATTAGTGATCCGCGGA 16
miR-192-H2 ATTAGTGATCCGCGGAAAGTAGGTCCGCGGATCACTAATCACGATT-TAMRA 46
miR-192-H3 Pacific Blue CCTACTTTCCGCGGATCACTAATTAAGTCGATTAGTGATCCGCGGA 46
miR-192-H4 ATTAGTGATCCGCGGATACCTTGTCCGCGGATCACTAATCGACTTA 46
miR-801-H1 Cy5-GCTGAATTGACACGCGCATGTATTACCTTGATACATGCGCGTGTCA 46
miR-801-H2 ATACATGCGCGTGTCATGGACAATGACACGCGCATGTATCAAGGTA-TAMRA 46
miR-801-H3 Pacific Blue TTGTCCATGACACGCGCATGTATACCTCAAATACATGCGCGTGTCA 46
miR-801-H4 ATACATGCGCGTGTCAATTCAGCTGACACGCGCATGTATTTGAGGT 46
miR-223-H1 FAM-ACCAACATGTGATCCCCACTGTAACGTTGATACAGTGGGGATCACA 46
miR-223-H2 TACAGTGGGGATCACATGAGGATTGTGATCCCCACTGTATCAACGT-Cy5 46
miR-223-H3 TAMRA-ATCCTCATGTGATCCCCACTGTATTCTGACTACAGTGGGGATCACA 46
miR-223-H4 TACAGTGGGGATCACATGTTGGTTGTGATCCCCACTGTAGTCAGAA-Pacific Blue 46
1.2 SERJ5k 1.2.1 DNA ZOUSmMHMIRIE R HE BT CAD #
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