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The Role of N-glycosylation of Hepatitis B Surface Protein in Autophagy
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ABSTRACT

Hepatitis B virus (HBV) infection is a major cause of acute and chronic hepatitis.
In addition, chronic HBV infection is associated with the development of cirrhosis and hepatocellular
carcinoma. Autophagy has been implicated in innate and adaptive immune responses to viral
infection. HBV has been reported to enhance the autophagic process to benefit its replication.
A recent study has found that the large surface protein of HBV (LHB) is modified by N-glycosylation.
This modification affects not only virus survival but also immune escape. Currently, there are
no reports involving the role of N-glycosylation in HBV proteins and autophagy. Therefore,
we aim to explore the role of N-glycosylation of hepatitis B surface protein in autophagy. In this
study, we constructed the LHB gene wild type and mutants of N-glycosylation at amino acid
positions 4, 112, and 309 by site-directed mutagenesis technique. These constructs were transfected
into Huh7 cells. The results analyzed by Western blot showed that the size of expressed LHB protein
was 39 kDa (Non-glycosylated) and 42 kDa (Glycosylated). The detection of N-glycosylation
by PNGsase F found that the profile of N309Q was not converted, therefore N309Q might be an
important position in N-glycosylation. The expression of autophagy protein was studied
by Immunoblotting using specific antibodies to ATG9A, ATG12, ATG16L1, and LC3 proteins.
The results showed that there were no significant differences in N4Q, N112Q, and N309Q positions
when compared to the wild type. This preliminary study summarized that N-glycosylation of LHB might

not be involved in autophagy.
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fianudrdlunisifinsiuiuvesialafaes
wonNANiluNSAN® Ve Tang H (2009) uaz
ARUE WUIT HBxX protein U84 HBV Fn1NIzUIUNIT
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ama%laﬂqamimsuuﬁ 184310 transfection
72 F3lue s cell lysate LLa¢ supernatant
detnlUiszsinisuanoanveslusiu nuin
UsyanSninnisdeangludauvadugise Huh?
fiuszanes 70 Wl (it 4) avndufivivad
Wiemsavaaulusiu LHB #2833 Western
blotting Tnelduaufvediisiinizsdelusiiu
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U1 39 kDa (Non-glycosylated) wag 42 kDa
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LHB Aaetoulesl peptide-Na-(N-acetyl-U-D-
glucosaminyl) asparagine amidase (PNGase F)
Ta® run polyacrylamide gel electrophoresis
7l sodium dodecyl sulfate (SDS-PAGE) wha g
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wdaa1niuiins blocking #28 5% skim milk
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afiaz 10 uniuasld First antibody selusiui
ABINTSANY AB LC3, ATGIA , ATG12, ATG16L1
(Cell signaling) kay PreS1(AP2) (Santa cruz)
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horseradish peroxidase conjugate (GAM-HRP)
(Santa cruz)) MeAALTB9919 1:5000 tHuan
60 W7t uazd1adae TBST buffer 3 A%t afaz
10 u#t w§ea1nfuriinis develope nadae
SuperSignal West Femto Chemiluminescent
Substrate Taeldindos Image Quant™ LAS
4000 WU Tusimde NAQ, N112Q waz N309Q
nsuantoanveslusiuluiteslnnnd ATGIA,
ATG12, ATG16L1 way LC3 lafiaauuaneng

pg19ldsd1AyN19ana Wetlisudu wild type

(p > 0.05) Fawanslunmil 6
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mAdel BleautuLHB Tnewasuulas
Aunsaesiluus i ued 4,112 wag 309
paewaila site-directed mutagenesis Waz e
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Hau1n 39 kDa (Non-glycosylated) hag 42 kDa
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#9833 Immunoblotting T 19 weufveni
FzRalUsAY ATG9A, ATG12, ATG16L1 wag
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nsuanseanvedlusaufanaaliinnuuanang
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Asunsnezdluus i uei 4,112 uag 309
Aagwaila site-directed mutagenesis Tuisaa

y=1596U Huh7 919laifendesdunssuiunig

2aleN13

Lane 1: Marker

Lane 2: P2 PGEM-T
Lane 3: N4 PGEM-T
Lane 4: N112 PGEM-T
Lane 5: N309 PGEM-T

AT 1 LauNanAwel PCR 9031AL93 pGEM-T 13 wild type %38 mutants 9838u LHB

#lga1nn1s run gel electrophoresis
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Lane 5: N309 pcDNA3.1

AT 3 WoUREASDT PCR vaaiiamed pcDNA3.1 7ifl wild type #io mutants vesdu LHB

AlgiannIs run gel electrophoresis

m‘wﬁ 4 Transfection 984 Huh7 cell line
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