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Detection and Sequence Analysis of DNA Flanking Integrated Hepatitis
B Virus in Peripheral Blood Mononuclear Cells by Three-Step PCR
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Hepatitis B virus (HBV)-DNA insertion into the human genome was highly related
with acute-or chronic- human disease. To diagnose the HBV-DNA, several methods have
been introduced to investigate the viral integration site. However, these methods were
so complex and expensive. Thereby we modified the rapid amplification of cDNA ends
(RACE) into three-step PCR technique that can simply figure out the flanking region
of viral integration sites. By using three-step PCR, we detected HBV-cellular DNA
junctions in all 3 among 13 patients. The HBV flanking region was cytosine-rich or
guanine-rich. The pyrimidine or cytosine-rich region was known as a suitable environment
for acting of topoisomerase I that is related with HBV integration. The fact HBV in-
tegration into peripheral blood mononuclear cells (PBMC) showed one possibility that
immune system will be damaged directly by HBV infection in PBMC. From these results,
we suggest that three-step PCR is a useful method to figure out and characterize the
viral integration sites including HBV integration sites.
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Table 1. Primers used for detection of HBV DNA integration in peripheral blood mononuclear cells

Designation Sequences (5° to 3°) Location
P1 GGGTCACCATATTCTTGGGA 2814~2833
P2 AAGGCCTTGTAAGTTGGCGA 1099~1118
HBV1 GTTGCATGGCAGACCACCGTGAAC 1603 ~ 1625
HBV2 ACTCTTGGACTCTCCAGCAATGTCA 1662~ 1684
HBV3 GACCTTGAGGCACTACTTCAAAGAC 1692 ~1715
AAP GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIGG

AUAP GGCCACGCGTCGACTAGTAC

The viral sequence is numbered from the NCBI accession No. D00329. In AAP sequence, six I mean inosine.
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55 e | D€ first PCR : polymerization with
virus-specific HBV1 primer
33' ¢ <4 5' P P
HBV1 primer
3 ce_CC — 5 By TdT, dCTP-tailing at 3'-end of the first
PCR product
AAP
5 3- ggg — — 5 The second PCR : amplification of
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Nested HBV3 primer

Fig. 1. Three-step PCR: Strategy for amplifying unknown DNA flanking integrated HBV In first PCR
step, HBV-cellular DNA flanking region is elongated with only one HBV-specific primer HBV1.
Detected single strand products by the first PCR should be attatched the poly-dCTP by TdT. Poly-C
tailed region furnishes the binding site of AAP (Abridged Anchor Primer). Poly-C tailed products
are amplified by AAP and nested HBV-specific primer HBV2. And, by using the nested HBV-specific
primer and AUAP (Abridged Universal Amplification Primer) in third PCR step, the HBV-cellular
DNA junction fragment can be isolated from the non-specific amplification products.

M 1 2 3 4 5 6
- 1520-bp

Fig. 2. Detection of HBV in chronic hepatitis B patient’s PBMCs. Lane M means a marker (1635
base pair) and lane 1 is SNU-368 sample (positive control). Lane 2 to lane 6 are chronic hepatitis
B patient’s samples. HBV genome was detected at 1520 base pair.
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Fig. 3. Amplification of HBV-human DNA junctions from
PBMCs of chronic hepatitis B patients. The HBV-human
DNA junction bands in lane 1, 2 and lane 3 are shown
at the size of 1.7-kb, 1.3-kb, and 0.9-kb respectively. Lane
M means a marker (1.6 and 1.0 kb).

7} #Q1=]A] ¢kgktl(data not shown).
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Table 2. Nucleotide sequences of HBV-human DNA junctions found in peripheral blood mononuclear cells

TAAAGACTGGGAGGAGTTGGGGGAGGAGACTAGATTAATGATCTTTGTACTA

GGAGGCTGTAGGCATAAATTGGTCTGCGCAC

AF043593
(1712~ 1794)

TAAAGACCGGGAGGAGTTGGGGGAGGAGATTAGGTTAAAGATTTATGTACTA
GTCGACGCGTGGCCAATCGAATTCCCGCGGCCGCCATGGCGGCCGGGAGCAT

Patient-1

TAAGGACT==GAGGAGTTGGGGGAGGAGATCAGGTTAAAGATTTATGTACTAG
TCGACGCGTGGCCACTACTCTTGGACTCTCCAGCAATGTCACCTGTTTGGAGCT

Patient-1

TAAAGACTGGGAGGAGTTGGGGGAGGAGATTAGGTTAATGATTTTTGTACTA
GGAGGCTGAAGGCNTAAATTGGTCTGTTCACGGTGGCCCGCCATGCAACCCC

Patient-2

TAAAGACTGGGAGGAGTTGGGGGAGGAGATTAGGTTAAAGATTTATGTACTA
GGAGGCTGTAGGCATAAATNGGTCTGTTCACGGTGTCTGCCATGCAACCCCC

Patient-3

The HBV wild type strain (GenBank accession no. AF043593 (1712~ 1794)) is shown at the top. Compared with the
wild type HBV sequences, the different sequences were underlined. Solid words are HBV DNA sequences, and thin
words are human sequences. Patient 1, patient 2 and patient 3 are chronic hepatitis B patients having HBV genome

in their PBMCs.
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