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ABSTRACT

Aberration of epidermal growth factor receptor (EGFR) mostly found in various solid cancers such
as breast, cervical, head and neck, and including lung cancer. 85% of lung cancer often have been found
into non-small cell lung cancer (NSCLC) which mostly cause patient death. Therefore, the first strategy is
chemotherapy for attenuating EGFR activity. Monoclonal antibodies (mAb) and small molecule tyrosine
kinase inhibitors (TKI) have been used as anti-cancer agents. Unfortunately, they remain many
disadvantage such non-specific effective, side effect, lack of penetrable property. However, decades of
biology research on cancer therapy have been revealed many strategies for improving efficiency of
anticancer drug. We used the computational studies to understand the protein-protein interaction that
activate kinase activity and MIG6 peptide that inhibit activity of EGFR. The computational studies revealed
the key residue in the interaction and inhibiting mechanism. Furthermore we aim to find nanobodies as
inhibitors which were selected from humanized VH/A/ H phage display library. The nanobody clone
containing EGFR-high affinity and EGFR-inhibitory were introduced cell-penetrable peptide (Arg-9) for
making cell-penetrable nanobodies. Cell-based experiment revealed that VH18, VH36 modulate cell
viability of NSCLC cell lines (A549) with nanomolar range (181nM and 9.61nM, respectively) compare to
approved drug. Confocal microscope suggested that all cell-penetrable nanobodies able to penetrate
cell. Moreover, combination of molecular docking and epitope searching reveal that VH36 can bind to C-
lope of EGFR which essential for EGFR-dimerized activation. This antibody fragment can be developed as

a therapeutic agent for cancer therapy.
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