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Studies on the functional domains involved in hepatitis B virus early infection machinery
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Hepatitis B virus (HBV) is an approx. 42-nm envelope DNA virus that can infect human hepatic cells specifically.
While heparan sulfate proteoglycan (HSPG) and sodium taurocholate co-transporting polypeptide (NTCP) were
recently identified as low—affinity and high—affinity HBV receptor, respectively, the early infection
machinery including cell attachment, cell entry, endosomal escape, and uncoating has not been fully elucidated
on the molecular basis. In this thesis, I identified a novel HSPG-interacting domain in the pre—S1 region,
pre—S1(30-42). The domain preferentially attaches with human hepatic cells, which is indispensable for the
cell attachment of HBV. Furthermore, I analyzed the low pH-dependent fusogenic domain in the pre-S1 region,
pre—S1(9-24), by using mutated peptides and an endosomal membrane model. Unlike conventional fusogenic domains
which require positively charged residues, the fusogenic activity of pre—S1(9-24) is dependent on the
hydrophobicity of whole structure. Taken together, HBV could interact with HSPG on human hepatic cells via
pre—S1(30-42), enter cells by endocytosis, transfer to NTCP, and then initiate endosomal escape (including
subsequent uncoating) through the fusion with endosomal membrane by pre—S1(9-24) under acidic conditions in
late endosomes. On the other hand, the nanoparticles consisting of HBV envelope L protein exclusively (i.e.
bio—nanocapsules (BNCs)) have been developed as an efficient drug delivery system (DDS) nanocarrier equipped
with the HBV early infection machinery. Due to complicated CMC (chemistry, manufacturing, and controls) caused
by the nature of biologics, the application of BNCs has been severely restricted. The results described in
this thesis would shed light on the molecular basis of HBV early infection machinery, and thereby could
contribute to the development of HBV-mimicking DDS nanocarriers with simple CMC by reconstituting the machinery

on the conventional chemical DDS nanocarriers.




BT
WOCER O REOEE RO Y H

K 4 ( XK E )

(i) K %
¥ i Rom -
Al i R
WIEERAE | gy 5 iz SN ¥
E: iz & I 6 i
B & sz B
RCHEORROBE

BRI &R 7 A VA (HBV) (X, b TSI OB FIMEIBVZ IR (~RT Uil a7 427V B2 HSPG) L 4
AT HI L TR o A ERMGT 5, BREE L. BVINELY VR0 BICE N HHSPGHE A IO REICHKRII L, &
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