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Synthesis of Albumin-Myoglobin Fusion Protein for Photodynamlc Therapy (Faculty of Sci.

and Eng., Chuo University) OMizuki Funamoto, Ryoya Takada, Yoshitsugu Morita, Teruyuki
Komatsu

Porphyrin derivatives attract attention as photosensitizers for photodynamic therapy (PDT),
one of the cancer treatments. Human serum albumin (HSA) is the most abundant plasma
protein and is used as a drug carrier because of its long lifetime in bloodstream and high tumor
accumulation. On the other hand, the hemoprotein myoglobin (Mb) forms a stable complex
with different synthetic porphyrin instead of heme. The aim of this research is to synthesize
albumin-myoglobin fusion protein (HSA-Mb) in which Mb is linked to the C terminus of HSA
using genetic recombination technique, and to evaluate PDT activity of its zinc-protoporphyrin
IX (ZnP) substituted form [(HSA-Mb(ZnP), Fig. 1)]. First, the heme was removed from HSA-
Mb (produced by Pichia yeast as a host cell), yielding the apo-form. Complexing a ZnP to the
apo-form provided stable HSA-Mb(ZnP). PDT activity was measured using HeLa cells. HSA-
Mb(ZnP) showed cell killing ability under light irradiation. HSA-Mb(ZnP) could be an
excellent photosensitizing protein for PDT.
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Fig. 1 Synthetic scheme of HSA-Mb(ZnP).
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