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                                     様式３ 

論  文  内  容  の  要  旨  

氏  名  （   S u r y a  A g u n g  P r i y a m b a d a    ）  

論文題名 

Hepatitis B virus replication alters host N-Glycosylation machinery and its depletion affects 

the virus’ life cycle 

（B型肝炎ウイルスの複製は宿主のN-結合型糖鎖合成機能を変化させその機能不全は

ウイルス生活環に影響を及ぼす） 

論文内容の要旨 
In chapter 1, general introduction and research objectives are shown. Blumberg et al. (1984) were the first to 

discovered hepatitis B virus (HBV) and nearly 60 years since its discovery HBV is still a major health problem. 

HBV is a partially double-stranded DNA virus, covered by hepatitis B core protein (HBc), and enveloped by 

hepatitis B surface proteins (HBs). In eukaryotes, numerous proteins are N-glycosylated and either secreted from or 

displayed on the cell surface. HBV, which can only replicate in human liver cell, is secreted from liver cell as a 

mature virion and have N-glycosylated HBs. N-glycan moiety of HBs together with host N-glycosylation machinery 

played part in virus trafficking and secretion. However, N-glycan structure was never considered to be important for 

the regulation of HBV life cycle. Thus, this dissertation attempt to understand how HBV replication affect host N-

glycosylation and the effect of depleting the upregulated N-glycan for HBV life cycle. 

In chapter 2, cell surface N-glycan alteration in HepAD38 cell lines expressing hepatitis B virus was described. 

Alteration of N-glycan expression can disclose anomaly in a cell. This was addressed by taking advantage of the 

HepAD38 cell line to express HBV. In the presence of tetracycline [Tet(+)], this cell line is free from the virus due 

to the repression of pregenomic (pg) RNA synthesis. In culture medium without tetracycline, cells express viral 

pgRNA and start to secrete virions into the supernatant. The expression of glycosyltransferases and the cell surface 

N-glycan composition of Tet(+) and Tet(-)HepAD38 were studied. Among the glycosyltransferases upregulated by 

the expression of HBV were GnT-II, GnT-IVa, and ST6Gal1, whereas GnT-I, GnT-III, β4GalT1, and FUT8 were 

downregulated. About one-third of the total cell surface N-glycans found on Tet(-)HepAD38 were sialylated. As for 

Tet(+)HepAD38, sialylated cell surface N-glycan was 6% lower compared to the Tet(-) cells. Neither treatment 

changed the cell surface N-glycans expression of the total complex type or the total fucosylated type, which were 

about 50% or 60%, respectively. The results indicated that the expression of HBV triggers higher sialylation in 

HepAD38 cells. Altogether, the results show that HBV expression triggered the alteration of the cell surface N-

glycosylation pattern and the expression levels of glycosyltransferases of HepAD38 cells.  

In chapter 3, alteration of HBV life cycle in HepAD38 cell by ST6Gal1 knockdown was described. Complex 

glycans at the cell surface play important roles, and their alteration is known to modulate cellular activity. In the 

previous chapter, HBV replication in HepAD38 altered cell surface sialylated N-glycan through the upregulation of 

ST6Gal1, GnT-II, and GnT-IVa expression. The effects of knocking them down on HBV replication in HepAD38 

were examined. The results showed that ST6Gal1 knockdown (KD) reduced intracellular HBV rcDNA level by 

90%, that GnT-II KD did not change the intracellular HBV rcDNA level, and that GnT-IVa KD increased the 

intracellular HBV rcDNA level by 19 times compared to Tet(-). The changes in intracellular rcDNA level were 

followed by the alteration of Pol and HBc expression. This study suggests that ST6Gal1 KD contributes more to the 

HBV life cycle than GnT-II or GnT-IVa KD through the modification of intracellular L, Pol, and HBc expression.  

In chapter 4, conclusion and perspective are described. Aberrant N-glycan expression can indicate 

abnormalities in a cell. This study demonstrated that HBV replication in HepAD38 cell enhanced the sialylated cell 

surface N-glycan property of the host cell through the upregulation of ST6Gal1, GnT-II, and GnT-IVa expression. 

It is understood that the presence of N-glycan in the HBV envelope protein and the disruption of host N-glycan 

machinery impaired HBV life cycle. However, the N-glycan structure itself apparently was never considered to 

influence the HBV life cycle. Nevertheless, of the two type of Sia linkage present in the terminus Galβ1-4GlcNAc 

residue, the current results suggested that Siaα2-6Galβ1-4GlcNAc moiety contributed more to the HBV life cycle. 

Depletion of α2,6-Sia caused attenuation of intracellular viral proteins expression. Overall, this study indicated that 

the type of glycosidic linkage through which sugar residues are attached to the underlying glycoconjugate can 

profoundly influence the expression of HBV. 
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