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Abstract
Antibody drugs have higher affinity and specificity to targeted molecules compared with

small molecular medicines. However, antibodies with large and complex structure cannot target
intracellular molecules due to their low-membrane permeability. It was reported previously that
cell-penetrating peptide was applied to antibody in order to increase its membrane permeability,
but there were some issues such as the low endosomal escape efficiency and the non-specific
penetration to cells. In this study, we focused on fusogenic peptides (FPs) B18 and B55 derived
from a sea urchin gamate recognition protein 'Bindin', and performed functional analysis of these
peptides in human cells for construction of antibody-drug delivery systems (DDS).

Chapter 1 states Introduction that describes current issues of antibody therapeutics and
solutions, and showed the purpose and meaning of this study.

In Chapter 2, we prepared the eGFP fusion proteins of B18 and B55, and demonstrated that
B18 and B55 facilitate the intracellular uptake of itself in cis, and dextrans in trans, respectively.
In addition, we revealed that these peptides have no toxicity to the HeLa cells, and B55 also
facilitates the intracellular uptake of antibodies and RNase retaining their activity in the cytosol.

In Chapter 3, we prepared the anti-EGFR scFv fusion proteins of B18 and B55. As a result of
quantitative analysis utilizing nuclear localization signal and cell-fractionation, it was suggested
that B18 promotes the endosomal escape of anti-EGFR scFv, and facilitates the intracellular
uptake of scFv in cis. Moreover, it was also suggested that anti-EGFR scFv fused with B55
facilitated the intracellular uptake of dextrans specifically to the cells expressed EGFR at a high
level in trans.

Finally, Chapter 4 sums up this study and states left issues and applications in future.

According to above results, the antibody-DDS constructed by utilizing B18 and BS55 in this
study are expected to contribute enhancing permeability of antibodies and delivery of drugs

intracellulary via the two types of mechanisms, in cis and trans.




