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Establishment of master cell bank for the production of recombinant human antibodies against HBV

and tetanus toxin

We established two B-cell clones for anti-HBs and four clones for anti-tetanus toxin (TeNT) from the
peripheral blood mononuclear cells of vaccinated volunteers.
[Anti-HBs monoclonal antibodies]

The two B cell clones were established either through antigen-specific single cell sorting or EBV-
hybridoma technique. Sandwich ELISA method revealed that these monoclonal antibodies (mAbs)
strongly bound to solid-phase HBs antigen. Reductive SDS-PAGE-Western Blot analysis showed that
both mAbs recognize XX structure of HBs antigen. They were found to have a neutralizing ability for
HBYV of genotypes YY and ZZ through the infection-inhibiting experiment using NCTP-HepG2 cells.
Their inhibiting ability was comparable to that of the commercial polyclonal anti-HBV
immunoglobulin. We confirmed their specific binding to liver cell section from HBV-infected patient
but no binding to the array of normal human tissue section.

Surface Plasmon Resonance analysis using HBsAg as analyte and mAb as fixed ligand verified that
the two mAbs had dissociation constant of RR and SS, respectively. This suggests that the two mAbs
each recognize major and minor populations of HBs antigen with distinctive structure. Differential
scanning fluorimetry revealed the moderate thermal stability for both mAbs, although one of them
showed lower stability in the acidic condition. Both mAbs contained some amount of aggregation of
varying size which was revealed by size exclusion chromatography and nanoparticle tracking analysis.

In total, although both mAbs may need further optimization, they represent good candidates for the
seeds for the production of recombinant human anti-HBs and are in the process of establishing the
master cell bank.

[Anti-tetanus toxin (TeNT) monoclonal antibodies]

We first succeeded in constructing the assay system for the inhibition of GT1b-Hc binding and
established two mAb clones positive with the assay. Another clone was identified using newly
developed assay for the inhibitory effect on the TeNT protease activity against Vesicle-Associated
Membrane Protein-2 (VAMP-2). We also identified one clone which seemed to recognize all three TeNT
subunits (Hn, He and Lc).

All four mAbs were found to have TeNT neutralizing ability using mouse inoculation experiments
where mice were challenged with the mixture of TeNT and varying concentration of mAb. Although
the TeNT neutralizing ability is incomplete when the mAbs were used individually, they showed a
complete neutralization of TeNT toxicity when used as a mixture of mAbs. Peptide mapping technique
revealed that the Hn-reactive antibody recognizes amino-acid epitope of 835-849.

By grafting antibody framework, we found an enhanced antibody production, which suggests the
possibility of efficient production of mAb by selecting appropriate Ab framework. We have already
established the master cell bank employing CHO cells and are almost ready for GMP-based production
of those mAbs.



