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Hepatitis B virus replication alters host N-Glycosylation machinery and its depletion affects
the virus’ life cycle

(BRIAT K 7 A v 2 DRI A T ON-#E A TBEH G b 2 2810 S ¥ T OB REAR 21T
AV A EIRBRIC B T )

ity SCRE 4

N OEE

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 HBYV 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-1l, GnT-1Va, and ST6Gall, whereas GnT-I, GnT-Ill, B4GalT1, 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 ST6Gall 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
ST6Gall, GnT-Il, and GnT-1Va expression. The effects of knocking them down on HBV replication in HepAD38
were examined. The results showed that ST6Gall knockdown (KD) reduced intracellular HBV rcDNA level by
90%, that GnT-Il KD did not change the intracellular HBV rcDNA level, and that GnT-1Va 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 ST6Gall KD contributes more to the
HBYV life cycle than GnT-Il or GnT-1Va 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 ST6Gall, GnT-Il, and GnT-1Va 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 Galp1-4GIcNAc
residue, the current results suggested that Siaa2-6GalB1-4GIcNAc moiety contributed more to the HBV life cycle.
Depletion of a2,6-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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B MF#TA IR (HBY) IHERSNTHELROBBERHLHFEE TV ATH DM, B #A, fillEnsy
A NVAKEROEAT v TILRD BT AN ALBFRATH 2728, BFEEE2LBENSTORESEALTHRL,
—H T, IRECHER SIS NI HRHOEWFNBEL EESEMNRIND LRI, TANARRBAI O NIESD
W EBREOREEND A )L AR B EHES D o TWA Z Eho TE, NV Fily > /N7 W (Bs) bz
REFTHZ Mo ThWaN, TOREICDWTOWRIZIZEAERW, AT, HBY AFRICE#EESA S
HBs 35 OME B e sl oo FE R B EL 3 S HBERGE I DWW TR L. TORRMSHLWHREB TS,

BT UIRHRE L TEAMEEZERT I E o R I CEMICDWTRR LTS, IV EREOSMP
HRY OHEEZEMEN L, 7N TEMRBENTH S FHESEEEOEDFNEIEE L TOGRBRERLTVS, ¥
AV ARR S NS TIRESHOBRRIE DWW T ORITIFEIC AN, HBY QA BEIZED 2 HEOEENTHTH DI RIZD
WTEHEELTHS,

R T, HBV 47 4 DNA B{RE6T B ITIMAS 3T (HepAD3S) #FIMA LT, JFFHMARAS HBY 24MT D252,
BLEMBE SO FESRHEEMEN SO I CELTHINEDVWTHRALTWS, T hI91 00 VEFET

(Tet (=) T HBV Z4HBAERETE S HepADIS OMBEMMEMAERTOREREWELEZA, A7 EFILIN
393 R (GoD) 11 GnT-1V. a2 6-27)VERiEREEsE (STRGall) BIETOREBMML =0z L, 6al-1.
GnT-II11. BLA-HS I b—AEBEHE. ol 6~7 - AGEREHEEFTIIMA LTS, 512, HepAD3d &HMD
PEEREE 2T 5 &, Tet O TR ANV AZREEL TWIRWHIRIZ AL 7 IVEER & RSN 63l Tha, 7
- AREEMESHET EOFBAEEERLW I Eh S, BV OAENEEO L T U MED S E®IZED RTINS,

WEIETIE, MO RZZVIT ST BEIH T THRV £FEBZTHEHFCOVWTHEL TS, FHESE#EO
LT IVERESTHRRICTIX STOGall THMENS a2 6 58 & ST36ald THMENS o, IHEVEET 220, ThTh
OB FYA38RTREZMML 2L 2 A, BV O4mRIE ST6Gal ] OFEBRMA T IZ2H0W T eV LUV THE
KHEBENTBY., Livd BV #8575 L. Pol, HBe # NP EDEERBDTLIEE2HRA LTINS,

BEETE, FoEBIUEZSETHONAERIIDVWTRIEL THYD, MERRESNRTERBZIIBTBHL W
HEWZDWTTHlaEENR I THW5,

AR CTIE, HBY O AfEBRICHEM AL A T L2 RIBLTHB Y, BETREE el - TVEHEEVWIBED
WSHHGED HBY OB MRS S OMMEEIIHETHILEVIFLNHARERBL TWA, Zhid. 9%D HBY
BIEIC AT AR EOBRANERBOIRBTHHHEEAD, Lo THEHXIEHEHYXE L THESES DO LED
B
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