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In Japan, three kinds of hyperimmune globulins are currently approved: hepatitis B
immune globulin (HBIG), human tetanus immune globulin (HTIG), and human RhO (D)
immune globulin (HDIG) , but they are made from fractionated human plasma predominantly
imported from abroad yet. To produce blood products domestically, we are developing
alternative recombinant antibodies.

1. Cloning immunoglobulin G (IgG) genes from human B cells

Satake and Frusta are isolating anti-hepatitis B surface antigen (HBs) IgG genes by using
three different human B cell resources: in vitro cultured, EBV-infected, or antigen-bound sorted
memory B cells. All B cells were collected from individuals that were positive for the anti-HBs
antibody (HBsAb) and who had been additionally vaccinated in order to obtain a higher titer of
HBsAb under the national vaccine program for domestic production of HBIG. So far, we have
cloned 12 IgG pairs (H and L chain) from in vitro cultured B cells and established four
hybridoma cell lines from EVB-infected B cells. For antigen-specific single memory B cell
sorting, we have optimized conditions allowing for the detection of HBs antigen (HBsAg)-bound
memory B cells. In the coming fiscal year, we will start sorting the target memory B cells and
cloning anti-HBs IgG genes. To produce the recombinant HDIG, Furuta cloned two anti-RhD
IgG gene pairs from hybridoma cell lines that had been established for producing antibodies as
test reagents at Japanese Red Cross. Yasui and Furuta are also purifying the recombinant RhD
protein expressed in several host organisms for in silico modification/optimization of anti-RhD
IgGs through structural analysis.

2. Cloning mouse IgGs for humanized-mouse recombinant antibody production

Yasui immunized mice with tetanus toxin (T'T) subunits (Hn, He, and Lc) and established
TT hybridoma cell lines. From 25 hybridoma clones that produced anti-Hc antibodies, four IgG:
gene pairs were cloned. Currently, Yasui is characterizing these recombinant antibodies to
identify the essential amino acid residues for antigen binding. Once complete, the humanized
amino acid residues will be determined.

3. Functional analysis of recombinant antibodies

To evaluate the recombinant HBsAbs, Ueda and Yasui established hybridoma cell lines that
produced HBsAbs undetected by the conventional ELISA. Binding capacity of these antibodies
will be determined. Fujinaga is developing assay methods for the evaluation of neutralizing
activity by the recombinant TT antibodies.

4. Large scale expression of recombinant antibodies

Of all the approved recombinant antibody drugs in the Occident until the end of 2016, over
60% of the in vitro culture systems utilized Chinese hamster ovary (CHO) cells or its derivatives.
Therefore, Furuta is preparing a CHO cell culture system in which a suspension of CHO subcell

lines is cultivated with 8% COa.
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