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In collaboration with Daiichi Sankyo (A research group of Dr. Tohru Takahashi), we have achieved our
objectives for a project ‘Development of oral humanized IgA antibody drug for the treatment

of gut dysbiosis’.

1. W27 IgA polymer, but not W27 chimeric IgG, was suitable as oral antibody drug.
We partially purified mouse W27 IgA polymer from hybridoma culture supernatant with
hydroxyapatite chromatography, and purified recombinant human chimeric W27 IgG from CHO
culture supernatant with Protein A chromatography. Their binding activity against Escherichia coli
(E. coli) was measured by ELISA assay. W27 IgA polymer showed both stronger binding ability and
growth inhibition activity against £. coli than human chimeric W27 IgG.

2. We confirmed that W27 mouse IgA could bind to some of human gut microbiota.
Human feces were collected from two healthy controls and ten IBD patients. Diluted feces samples
were stained with W27 IgA or anti-human IgA antibodies and analyzed on flow cytometry. Then W27-
binding human gut bacteria were sorted and analyzed by high-throughput 16S rRNA sequencing. As
expected, W27-binding bacteria as well as total microbial composition were variable among
individuals. Further analysis is necessary to identify what kind of human gut bacteria are targeted
by W27 IgA.

3. We have set up a mouse ‘dysbiosis’ model in which Enterobacteriaceae (including E. col)) increases
in their feces.
According to a previous report (Nat Com 6: 7806, 2015), we have developed dysbiosis mice under
specific pathogen free condition. In feces of these mice, Enterobacteriaceae was increased
significantly in both relative abundance of bacterial composition based on 16S rRNA analysis and

absolute bacterial numbers based on culture experiment.

4. We have designed and manufactured the humanized W27 antibody that shows the comparable
affinity to chimeric W27 IgG antibody against W27-epitope peptide.
We purified humanized W27 IgA polymer from Expi293 cell culture supernatant with affinity-
chromatography. Total obtained amount of humanized W27 IgA polymer, however, was too low to
perform the repeated experiments. An experiment showed that humanized W27 IgA polymer bound
to E. coli about three times weaker than mouse W27 IgA polymer derived from hybridoma
supernatant. Probably because of weak binding activity of it, humanized W27 IgA polymer showed

weaker in vitro growth inhibition activity against . coll.

Discussion

There are two hurdles to overcome for achievement of our project ‘Development of oral humanized IgA
antibody drug for the treatment of gut dysbiosis’. One is that our manufactured humanized IgA polymer did
not show comparable biological activities in binding and growth inhibition against £. coli, although it clearly
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showed almost identical high-affinity to W27-epitope peptide as compared to chimeric W27 IgG. We suspect
that unknown function of polymer IgA molecule may affect its biological activities against bacteria. Indeed,
at present, all commercially available antibody drugs are IgG. The other is low productivity of recombinant
humanized IgA polymer. To solve these problems, further basic research on IgA molecule (not only W27 but

other IgA clones) is absolutely necessary to develop IgA drug corresponding to industrial productivity.



