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Heme biosynthetic pathway plays a critical role in maintaining the homeostasis of cellular function in
the human body, and its breakdown causes various diseases. Tumor hypoxia is formed by the excess
proliferation of cancer cells and irregular angiogenesis, which is known to be the cause of treatment
resistance and tumor malignancy. Recently, there are many researches on clinical application of
photodynamic diagnosis and photodynamic therapy using 5—aminolevulinic acid (ALA), a precursor of heme
biosynthetic pathway. However, the molecular mechanism of heme biosynthetic pathway in hypoxic
tumor—microenvironment is unclear. In this study, I aimed to elucidate the alteration of heme biosynthetic
pathway in hypoxic tumor-microenvironment.

Previous studies showed that PpIX accumulation with ALA decreased under hypoxic condition, which is
derived from the blockage of porphyrin biosynthesis at Coproporphyrinogen ITI (CPgenIII), the intermediate
metabolite of PpIX. In order to elucidate the mechanism of blockage of porphyrin biosynthesis, PplX
production of the mitochondrial porphyrin enzymes, which metabolize intermediate porphyrin metabolites
using molecular oxygen, was examined. As a result, production of PpIX from CPgenlIl was restricted in
mitochondria. Furthermore, inhibitor of mitochondrial respiration complexes recovered the production of
PpIX, implicating that molecular oxygen plays an essential role for producing PpIX under hypoxic condition.

In order to evaluate the in vivo hypoxic tumor—microenvironment, PpIX and CPgenIII production was examined
by using 3D cell culture model spheroid, which mimics tumor hypoxic region. As a result, CPgenlII production
increased as the spheroid size increases, accompanying the increased amount of hypoxic region. On the
other hand, PpIX production did not decrease depending on the spheroid size, suggesting that other factor
is important for PpIX production in spheroids.

In conclusion, I unveiled the critical role of CPgenlIl production in hypoxia. These findings provide
new insights on heme biosynthetic pathway in hypoxic tumor—microenvironment.
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