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Study of bispecific antibody drugs constructed by protein ligation
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[Background]

A bispecific antibody (bsAb) has two different antigen recognition sites in one molecule and can bridge two antigens
simultaneously. Such property makes the bsAb as a promising next-generation antibody drug. Though its high potency,
difficulty in production of bsAb limits its applicability.

To overcome the limits, here we propose the use of intein technologies to create bispecific antibodies. In this proposal we
will plan to create two types of bsAbs. One is an [gG-type bsAb [project A] and another is a small bsAb with a circular
backbone structure [project B].

[Results]

[Project A] Construction of IgG-type bsAb using intein technology.

To construct the IgG-type bsAb, we used specifically ligation. Two Fab parts and a Fc part were separately constructed with
ligating units. The separately prepared pieces were expressed and purified, then these portions were ligated in one tube. The
target bsAb was purified by protein A and L columns. The product was evaluated by biophysical techniques to confirm

whether the affinity toward the two different antigens were conserved.

[Project B] Construction of circular bispecific scFvs using intein mediated reaction.

Small bsAb such as tandem scFvs, also known as BiTE, is small in size and can penetrate the cancer tissue. By using the

ligation technology, completely new type of small bsAb with the circular backbone can be created. If the bsAb connected
circularly, the antigen binding loops positions to opposite directions and thus it could be the desirable orientation for two

different antigens.

We constructed a circular tandem scFv via terminal ligation. The resulting circular tandem scFv, termed Cyclobody Ex3,
was evaluated by flowcytometry to evaluate the target binding activity. We found Cycrobody Ex3 had target binding activity
to two different antigens. Then we evaluated the in vitro cytotoxic activity. We found Cycrobody Ex3 showed higher

cytokilling activity comparing with the tandem one.

Our results obtained in this project will expand the molecular construction technology for bsAb construction.



