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Short Introduction to Dr Lai’ s Research

In accordance with his motivation to study abroad, Dr Lai has been passionately working on
photodynamic therapy (PDT) using 5—aminolevulinic acid (ALA) in cancer since 2016. The concept of PDT
was first established in year 1900, when Oscar Raab, a medical student in Germany, accidentally found
that paramecia incubated with certain dye died following exposure to light but survived in the dark. This
therapy was then quickly adapted in cancer research and several other fields, such as dentistry and
dermatology. In recent decades, PDT has become an important alternative approach in various cancer
clinical trials in Japan and the rest of the world. The Center for Photodynamic Medicine (CPDM) have
been working round the clock since 2019, hoping to one day establish ALA-PDT as a new alternative
cancer treatment for patients in Japan and the world.

Credits to its high efficiency and low side effects nature, ALA-PDT is attracting increasing attention as
a new promising candidate in cancer treatment, particularly the conventional chemotherapy. It is also
known to be highly cancer specific, with its accumulation of protoporphyrin IX (PpIX) in mitochondria
following administration of exogenous ALA, which triggers phototoxicity in cancer cells but less in normal
cells. This process is known as PDT. In response to light irradiation, PpIX accumulated in cancer cells
would emit red fluorescence, allowing scientists and medical doctor to identify and differentiate cancerous
tissue from normal cells with ease. This phenomenon is being known as photodynamic diagnosis (PDD).
Despite the obvious benefits, recent studies have found that a significant level of PpIX accumulate a
significant level in normal cells, suggesting possible undesirable cytotoxicity to surrounding healthy cells.
This has raised concerns over the safety of ALA-PDT in cancer.

Dr Lai acknowledged the need to dissolve these concerns and found that several uptake transporters are
responsible in the influx of ALA. He later identified two key transporters, namely PAT1 and PEPT1, that
are found in normal cells which causes the undesirable uptake of ALA. Through the co—administration of
ALA with transporters’ inhibitors, Dr Lai manage to significantly prevent ALA uptake in normal cells
without affecting those in cancer cells. It is important to note that the inhibitors chosen are ibuprofen and
tryptophan, both which are common drugs with minimal side effects for humans. This finding hugely
impacts cancers that cannot be treated with ALA-PDT due to accumulation of PpIX in normal tissues and
can possibly bring ALA-PDT to greater heights.

Related publications (short titles):
1. Lai et al. (2020). Key transporters involved in ALA uptake in cancer cells.
2. Lai et al. (2019). Novel strategy to increase specificity of PpIX accumulation.
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