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Abstract

Abstract

The hepatitis B virus (HBV) is a serious, worldwide public health problem because
HBYV infection can cause hepatitis, liver cirrhosis (LC) and hepatocellular carcinoma
(HCC), resulting in more than one million deaths annually. In the clinical diagnostic of
HBYV infection, different HBV related biomarkers reflect the production of virus, virus
polymorphism, and the host immune response, in order to fully understand the disease
status of HBV infection, predict natural progression and treatment response, monitor
the disease progression and effection of therapy, therefore play an critical role in
guiding management and threatment of HBV infection. Currently, the detection
methods for biomarkers reflecting the production of virus, as HBsAg, HBV DNA and
HBeAg are relatively mature, and the commercial assays are enough excellent to be
widely applied. However, the detection of HBV genotype that reflect the virus
polymorphism can not be applied widly because of the limitation of the detection
methodology. In addition, currently, there is no effect biomarker for host immune
response, and our previously study revealed that Anti-HBc quantification level is a
potential new biomarker for host immune response. Therefore, in this thesis, we focused
on the two important topics in the field of clinical diagnosis and monitoring of hepatitis
B infection. The thesis was consist of two parts of study.

The first study was aimed to develop a novel fast HBV genotyping assay. HBV has

been classified into 8 different genotypes (A—H) as determined by whole-genome
sequence heterogeneity exceeding 8%. The different genotypes exhibit distinct
geographic distribution characteristics, and the HBV genotypes A/D and B/C represent
the predominant epidemic strains in Europe/North America and Asia. Evidence from
clinical studies indicates that the HBV genotype significantly influences the natural
history, liver disease progression and antiviral treatment response, and it is of great
clinical significance in guiding management and clinical therapy of HBV carriers.

However, the current techniques for HBV genotyping are mainly based on nucleic acid

v



Abstract

tests (NATs) for genotype-specific sequences, including direct whole genome
sequencing followed by phylogenetic analysis, reverse hybridization methods,
restriction fragment polymorphisms, oligonucleotide microarray chips and real-time
PCR. However, NAT-based techniques are expensive, time-consuming and
inconvenient, given the requirement for a DNA extraction procedure.

In this study, with HBV core particle displayed epitopes for immunization, we
developed four HBV genotype specific monoclonal antibodies (mAbs) 2B2, 16D12,
6H3 and 3E6. The reaction patteren of the four mAbs can effectively differentiate HBV
genotype A/B/C/D. With the four mAbs, we further developed a fast fluorescent lateral-
flow immunoassay (GT-LFIA) with six detection band. HBV genotype A/B/C/D can be
differentiated according to the different reaction patteren. We also developed a matched
scanning luminoscope for detection the position and intensity of fluorescent signal peak,
and the genotyping results could be automatically presented according to a judgment
flowchart constructed with software. The assay can present the genotyping result with
a one-step operation and with 20 minuts. Then, the new assay was fully evaluated. The
GT-LFIA assay can differentiate four genotypes including HBV A, B, C and D, and the
analytical sensitivity were 2.5-10 IU/mL. Compared with direct sequencing, the
genotype-differentiable rate, correct rate and concordance rate of the GT-LFIA assay
were 96.27% (94.10-97.81), 99.54% (98.36-99.94) and 95.83% (93.57-97.47) in
detecting 456 clinical samples. In the 21 patients receiving nucleos(t)ide analogue
therapy, for end-of-treatment specimens that were HBV DNA undetectable and were
not applicable for DNA-dependent genotyping, the GT-LFIA presented genotyping
results that were consistent with those obtained in pretreatment specimens by viral
genome sequencing and the GT-LFIA. In addition, in 324 samples from HBsAg positive
carriers screened from general population, the GT-LFIA got 271 (83.6%; 95% CI, 79.2—
87.5%) results and significantly more than 213 (65.7%; 95% CI, 60.3 - 70.9%) that
was observed with s gene sequencing (p<0.001). The concordance rate of the two
methods was 98.0% (95% CI, 94.9 - 99.2%), and the genotyping rate was siginicantly
higher (53.5% vs 2.3%, p<0.001; 85.3% vs 70.6%, p<0.001) than sequencing in

samples with HBV DNA < 10 [U/mL or in 10-1000 IU/mL.
v
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