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{H &9(Purpose))
The current hepatitis B vaccines consisis of recombinant § protein are highly elfective, suggesting that
antibodies against 3 protein are able to block HBV inflection. Besides, hepalitis B immunogiobulin (HBIG)
coniaining anlibodies againsl S prolein are clinically used [or HBV protection. However, the use of HBIG is
undermined by iis high cosl and limited availability, and immune pressure mediated by HBY vaccine or HBIG
has led Lo Lthe emergence of immune escape mutants of HBV. We aim Lo develop a neuiralizing antibody thal is
not only mass-producible, but also prevents HBV infecilions including escape mutants.

(FEe & T i (Methods/Results))
Monoclonal aniibodies (mAbs) against S prolein were generated by immunizalion of mice with recombinant S
protein. The antigen specilicities of mAbs againsi each HBV genotypes (genotypes A, B, C and D) were confirmed
by immuno[luorescenl siaining. However, none of ihe mAbs recognized 8 prolein by Weslern blolting, indicating
that all these antibodies recognized conformational epitopes bul not linear epitopes. To delermine the
neulralizing aclivity ol the mAbs, HBV of genotype D and the anlibodies at 20 pg/ml were simultaneously
inoculated into HepG2-NTCP-C4 cells, Inlracellular HBV RNA was quantilied by qRT-PCR alter 10 days and 5
antibodies (mAbs 351, 1531, 1170, 1292, and 1215) were [ound to suppress HBV inleclion efficiently. We also
examined Lhe neutralizing activily of these mAbs on various HBY genolypes by using HDV, a satellite virus
of HBY uses HBY-encoded envelope proieins for eniry into hepatocytes. HDVs possessing HBV envelope protein
of genolypes A, B, C, and D were used to infect HepG2-hNTCP-18C cells in the presence of the mAbs, and
intracellular HDV RNA was delermined at 10 days—post infeclion. All of the 5 mAbs inhibited HDV inlection
derived from all genolypes of HBV examined. Neutralization activily ol each mAbs was determined, and mAbs
351, 1531 and 1170 showed potent neutralizing activities with IC5HQ around 4-20 ng/ml. Binding aclivity belween
mAbs and S prolein was measured by BLI and the KD value ol these antibodies are in Lthe low nanomolar lo picomolar
range. Efficacy of mAbs 351 and 1170 againsi HBV in vivo was conlirmed by hydrodynamic injection model. Next,
to idenlify the amino acid residues critical for neutralizing antibodies, we generailed several iruncation
mulanls and performed alanine scanning of 8 protein and revealed thal detection of S protlein was disrupted
by the mutation of Ilelb2 to Ala, even though Lhis residue is localized outside Lhe “a” delerminanl, which
is thought 1o be the primary neutralizing antibody binding site. Based on HBV sequences from patients,
approximately 99. 9% of HBY were shown to possess Ilel52 residue in S protein, indicating that Ilel52 in §
prolein is highly conserved, and we found that a mutation in this residue may reduce large hepatitis B surface
prolein expression. In addition, mAbs 351 and 1531 were found {0 be able to neutralize the infeclionof hepatitis
D virus possessing Glyl45 mutation to Arg in S protein, which is a well-known escape mutation against HBIG
treaiment. Finally, based on the mouse aniibody, we established humanized mAb 351 and demonstrated that it
possessing similar alfinities and neutralizing activities as the original mouse anlibody.

(# #H(Conclusion))
In this study, we generated and characterized several mouse mAbs thal target 5 protein. IIel52 ol S protlein,
which is a highly conserved amino acid, plays crucial role on Lhe interaction with mAbs. Since mAb 351 could
stuccessfully neutralize the mosti well-known G145R escape mutant, we established a humanized antibody mAb 351
which maintains high neutralizing ability and alfinity. Consequently, studies to reduce of immunogenicily
and enhance neutralization activity of the humanized 351 antibody are worth to iry for luture clinical

applications.
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AIICTEY, BEHS D 4 AR (HBY) O LA FUE T BHRsAgiTx T B€ /& a—F AR RGP L, Wehingg
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