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The aim of this study is to investigate the signaling mechanism of NADPH
oxidases (Noxs)-derived reactive oxygen species (ROS) that mediates cancer development. Our study
revealed that Nox5alpha-generated H202 transmits signals to protein tyrosine phosphatase-1B through
oxidation.Nox5alpha also promotes reprogramming of aerobic glycolysis and glutaminolysis in human
T-cell leukemia virus type l-transformed T-cells, thereby contributing to their growth. Similar
results were obtained with Nox4, in which Nox4, coupled to oncogenic K-Ras, induced elevated aerobic

glycolysis in pancreatic cancer cells, giving a growth advantage to the cells. Thus, these results
support the notion that Nox-derived ROS play an important role In carcinogenesis and further
strengthen the possibility of Nox5alpha and Nox4 as molecular targets in cancer treatment.
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Fig.1 The functional role of Nox5 in HTLV-1-transformed T-cells.
Expression of Nox5 is induced by constitutive activation of Jak3-Stat5 axis in
HTLV-1-transformed T-cells (HTLV-1/T), which leads to activation of Nox5-derived ROS
signaling. Nox5-derived H:0: transmits signals through oxidative inactivation of
PTP-1B. Alternatively, Nox5 induces LDHA, a key enzyme to convert pyruvate into
lactate and contributes to elevated aerobic glycolysis in HTLV-1/T cells, that supports

their augmented growth and survival.
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Fig.2 . Oncogenic K-Ras-induced Nox4 promotes glycolysis, contributing growth
and survival of pancreatic ductal adenocarcinoma (PDAC). Oncogenic K-Ras
up-regulates the expression of Nox4 in PDAC cells, which in turn increases
Nox4-generated H20: as a signaling molecule. Then, Nox4-derived H202 promotes
aerobical glycolysis by inducing LDHA expression possibly through FOXML.
Overall, Nox4 causes a high rate of glycolysis in PDAC cells under normoxic

condition, which confers robust growth and survival.
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Fig.3. Nox4-mediated ROS signaling and Nrf2-mediated anti-oxidant program co-oerate in
maintaining cell growth and survival of oncogenic K-Ras-induced pancreatic ductal
adenocarcinoma (PDAC).

Oncogenic K-Ras maintains cellular redox state by generating NDPH through
reprogramming glycolysis and glutaminolysis in PDAC cells. Oncogenic K-Ras-induced
Nox4 in part supports promotion of glcolysis through activation of LDHA. Oncogenic K-Ras
also up-regulates Nrf2 expression, and Nrf2 increase GSH production with anti-oxidant
program utilizing NADPH. Thus, Nox4 signaling and Nrf2 -detoxifying program in concert
contribute to realization of low ROS intracellular environment, that supports cancer cell
growth and survival. Nox4-mediated ROS signaling could also contribute to cancer

progression via other signaling molecules including PTP1B.
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