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BRACO-19 and TMPyP4 inhibit HBV transcription and replication in an HBV1, 3-mer plasmid-infected
model

MA Haiyang'?, HE Lina'*, LV Shujuan'?, YU Li""* (1. Department of Microbiology s School of Basic
Medical Sciences ,Anhui Medical University , Hefei 230032 ,China ;2. Anhui Province Key Laboratory of Zoonoses) ™™

Objective To investigate the effects of G-quadruplex small molecule ligands BRACO-19 and TMPyP4 on
the transcription and replication of hepatitis B virus. ~ Methods HepG2 cells were transfected with HBV 1. 3-mer
plasmid,and BRACO-19 and TMPyP4 were treated for 48 hours. The expression levels of HBsAg and HBeAg in the
supernatant were detected by enzyme-linked immunosorbent assay. The expression levels of HBV Total RNA, 3.5 kb
RNA and DNA in the cells were detected by real-time fluorescent quantitative PCR. After HBV DNA was treated with
plasmid Safe™ ATP-Dependent DNase at 37 “C for 3 hours,the expression of viral cccDNA was detected by qPCR. The
putative quadruplex-forming sequences (PQS) of HBV were analyzed by QGRS Mapper software,and the upstream and
downstream primers of PQS region and Non PQS region controls were designed on HBV 1. 3-mer plasmid DNA. The two
small molecule ligands were treated on HBV 1. 3-mer plasmid DNA, and the qPCR stop test was used to quantify the
DNA amplification levels of PQS and Non-PQS regions,and the results were verified by 1% agarose gel electrophoresis.

Results The expression levels of HBsAg and HBeAg were significantly inhibited by BRACO-19 and TMPyP4 in
HepG2 transfection model,and the levels of HBV Total RNA,3.5 kb RNA,DNA and cccDNA were significantly down-
regulated compared with the control group. Sequence analysis of HBV by QGRS Mapper software identified three
sequence regions rich in guanine-specific structures, which were named HBV PQS 1, HBV PQS 2,and HBV PQS 3,
respectively By treating HBV plasmid DNA with different concentrations of BRACO-19 and TMPyP4,the qPCR stop test
showed that the amplification of DNA polymerase in three HBV PQS regions was significantly inhibited with the
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increasing drug concentration of BRACO-19 and TMPyP4.

transcription and replication.

HBV genome has guanine-rich G-quadruplex sequences.

Conclusion Both BRACO-19 and TMPyP4 can inhibit HBV
BRACO-19 and TMPyP4

specifically block the replication and extension of DNA polymerase in the PQS region of HBV.
[Keywords]) Hepatitis B virus; BRACO-19; TMPyP4; PCR stop assay
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HBV PQS2 F CGACCGACCTTGAGGCATAC
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HBV PQS2 R TGCCTACAGCCTCCTAGTACA
HBV PQS3 F CACCAGCACCATGCAACTTTT
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HBV PQS3 R TAAGGGTCGATGTCCATGCC
Non-PQSF  AAATTCGCAGTCCCCAACCT

Non-PQS 81
Non-PQS R CGCAGACACATCCAGCGATA
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A The supernatant was collected for ELISA analysis to determine
the relative levels of HBsAg expression. B Similarly, the
supernatant was collected to assess the relative levels of HBeAg
expression. Data are presented as mean® SEM (n=3) for each group
(three independent experiments) ,and statistical analysis was performed
using t-test, " P<C0.05," " P<C0.01," """ P<C0.0001.

Fig. 1 Effect of BRACO-19 and TMPyP4 on the expression
of HBsAg and HBeAg
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A HBV Total RNA was quantified by gPCR. B  HBV 3.5 kb
RNA was quantified by qPCR. Data are presented as mean+ SEM (n=>
3) for each group (three independent experiments), and statistical
analysis was performed using t-test, * * * P<C0. 001, """ P<C0. 0001.

Fig. 2 Effect of BRACO-19 and TMPyP4 on the expression
of Total and 3. 5kb RNA
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Fig.3 Effect of BRACO-19 and TMPyP4 on the expression
of DNA and cccDNA
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Fig. 4 Sequence and location of PQS in HBV genome
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A Gel electrophoresis was conducted to detect the fluorescence
quantitative PCR products 1 Positive control 2 25 mmol/L KCI
3—8 Reactions with different concentrations of BRACO-19 (1,1.5,2,
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with different concentrations of TMPyP4 (0.5,0.75,1,1.25,1.5,1.75
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Fig. 5 Investigate the impact of BRACO-19 and TMPyP4
on HBV DNA replication through qPCR stop assay
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