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[Abstract] Objective Nucleotide (nt) 1758-1777 deletion in core promoter (CP) region of hepatitis B virus (HBV) has
been suggested to be associated with disease progression. However, the complicated and less sensitive assay for it limited its use in
clinic. The present study was aimed at setting a novel assay for its detection using single-tube nested PCR amplification and real-time
PCR melting curve analysis. Methods The PCR primers were designed through analysis of HBV genomic sequences in GenBank,
and detection conditions were optimized. HBV CP region from 340 serum samples of chronic hepatitis B patients were amplified
and directly sequenced, and fifty samples were randomly selected for cloning and sequencing for analysis of nt 1758-1777 deletion.
The wild-type and deletion-type plasmids were extracted from mono-cloning samples. Positive standard of melting curve analysis
was set up in light of the results of PCR amplification of two standard plasmids and cloning samples. The new method of assay was
used in 340 samples, and the data were verified by the results of pyrosequencing. Results Sixteen (4.7%) samples were positive
for the deletion by direct sequencing, and no less than 15% samples in standard plasmids and cloning sequencing showed sequence

deletion. The melting temperature (Tm) of deletion-type plasmid and cloning samples containing >15% proportion of the deletion
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sequence was >88.3°C, which was determined as positive standard of the novel assay. Forty-seven (13.8%) samples were detected

positive for nt 1758-1777 deletion by the novel assay. Among them, deletion ratio was >1.0% in 38 samples and <1.0% in 9 samples

by pyrosequencing, respectively. The deletion ratio was all <1.0% in 15 negative control samples. The deletion ratio of 1.0% was

taken as positive cutoff by pyrosequencing, the novel assay had 80.9% positive consistency and 100% negative consistency, with a

Kappa value of 0.671. Conclusions

Comparing with direct sequencing, the novel assay significantly increased detection rate of

nt 1758-1777 deletion. In combination with pyrosequencing for confirmation, the accuracy and cost-effectiveness of the detection

could be significantly improved. The novel assay offers an example for detecting HBV genetic deletions.
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Information of primers

Primer Sequence(S'—3") Site(nt) Use

CupX GTGTGCACTTCGCTTCACCT 1577-1596 Upstream primer for nested and real-time PCR
Xdown2 CGAATAGAAGGAAAGAAGTCAG 1962-1983 Downstream primer for first round nested PCR
Xdown4 CTTTATACGGGTCAATGTCCATG 1900-1922 Downstream primer for second round nested PCR
CdownX GAGATGATTAGGCAGAGGTG 1826-1845 Downstream primer for real-time PCR

F1 CGACCTTGAGGCATACTTCAAA 1691-1712 Upstream primer for pyrosequencing

R1 AACAGACCAATTTATGCCTACAGC 1780-1803 Downstream primer for pyrosequencing
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Fig.1 The result of single-tube nested PCR amplification and direct sequencing

R OB FEH L] = 15%RIREAS

Tab.2 The deletion sequence ratio of 6 samples no less than 15%

Sample Number of wild sequence Number of deletion sequence Deletion sequence ratio (%) Direct sequencing
20 44 8 15.38 Negative
213 34 6 15.00 Negative
2474 37 8 17.78 Negative
7090 35 9 20.45 Negative
12193 20 21 51.22 Positive
13390 14 18 62.50 Positive
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A. Standardized plasmid; B. Clonal sample
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Tab.3 The result of melting curve method validated by pyrosequencing

Positive cutoff by True False True False Sensitivity  Specificity Positive Negative Kappa
pyrosequencing  positive  positive negative negative (%) (%) consistency(%) consistency(%)  value
=0.1% 42 S 10 S 89.4 66.7 89.4 66.7 0.644
=0.5% 40 7 13 2 95.2 65.0 85.1 86.7 0.645
=1.0% 38 9 15 0 100.0 62.5 80.9 100.0 0.671
=5.0% 32 15 15 0 100.0 50.0 68.1 100.0 0.533
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