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We have confirmed the in vivo anti-tumor effects of Ex3, a small bispecific antibody with specificity
for EGFR and CD3, and also confirmed its stability enough for formulation; however, we have not yet
established an efficient manufacturing process for applying it as a reagent for therapeutic use. In
other words, if we develop an innovative manufacturing technology, it will be expected to accelerate
practical application of Ex3 and other small therapeutic antibodies. In this program, we will develop
a manufacturing technology on small bispecific antibodies in the points of view of appropriate
molecular design, optimization of microbial expression using gene sequence modification, and
efficient purification using Protein L. As an expression host, in addition to Escherichia coli (E. coli)
and yeast which have been generally used, we will use Brevibacillus which leads to low cost
production because of no endotoxin production.

We have recently found that the cytotoxicity and productivity of Ex3 were improved by
rearranging domain orders. On the other hand, Ex3 is non-covalent dimer which has concern about
dissociation to monomer during a manufacturing process and/or preservation. Although construction
of single-chain diabody (scDb) format or tandem scFv (taFv) format can solve this problem, they each
have eight possible domain orders and there are no reports about the comprehensive investigation of
effects of domain order on function and productivity.

Following last year, we constructed expression vectors, and evaluated caner growth inhibition
effects and expression levels using total 48 types of expression vectors and three kinds of the
expression hosts. First, we investigated cancer growth inhibition effects using culture supernatants
of E. coll harboring 16 expression vectors. As we expected, differences in growth inhibition effects
were observed by exchanging domain orders. In the case of using yeast and Brevibacillus expression
system, we used purified samples through metal chelate affinity chromatography for the evaluation,
and obtained similar results with those from . coli expression system. After evaluation of expression
levels from band intensities of electrophoresis, we summarized their values and scores of growth
inhibition effects in table. Based on these results, we selected four promising variants each for scDb
and taFv formats and used them for further investigation. Since the formats of scDb and taFv have
possibility to produce dimers or more higher ordered multimers, fractionated monomers via gel
filtration were used for the evaluation of the growth inhibition effects. Each selected scDb and taFv
showed to have almost comparative growth inhibition effects, thus we proceeded the construction of
expression vectors for Ex3 variants with modified linker to increase their expression yields.

Additionally, we examined large scale production of Protein L. mutants used for efficient
purification of Ex3, and also confirmed their resistances under alkaline conditions by comparing

with commercial Protein L.
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