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e R DOMEE (F3) : Research effort has been made to investigate the functional role of
ROS-generating Nox family enzymes in cancer development. We have found that Nox1
and Nox4 mediate cellular senescence, both Wnt-B-catenin signaling in colon cancer and
recovery of inflammantion in the colon epithelium, and that Nox5 is required for adult
T-cell leukemia virus-induced transformation. These results further support that
Nox-derived ROS play an essential role in carcinogenesis and inflammation and
underscore importance of Nox enzymes as therapeutic targets in cancer prevention.
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(1) Nox1, Nox4 ® senescence ~® 5 Dfi
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Model for Ras-induced senescence controlled by Nox1 and
Nox4. Oncogenic Ras up-regulates the expression of Nox1 in
primary rodent fibroblasts or the expression of Nox4 in
primary human embryonic lung cells through MEKERK.
Increased Nox1- or Nox4-mediated ROS generation induces
DNA damage or p38MAPK activation, which in turn activates
both the pl9Arf-p53-p21 pathway and the pl6 pathway,
thereby leading to senescence.
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Schematic model for Nox1 regulation of thecanonical Wnt
pathway. Wnt ligand binding to its receptor complexes
Frizzled and LRP5/6 recruits Dvl and transmits activation
signals to the destruction complexes Axin, APC, and GSK3_.
The ligand-receptor complexes concurrently trigger sequential
activation of Src kinase, the Racl-GEF Vav2 through
Src-dependent tyrosine phosphorylation, and Racl. Activated
Racl induces the generation of Nox1- derived ROS, which, in
turn, oxidizes NRX and dissociates NRX from Dvl. Liberated
Dvl stabilizes _-catenin by suppressing the destruction
complexes, and _-catenin activates transcription of TCF-target
growth controlling genes, such as cyclin D1 and c-Myc,
contributing to cell proliferation. Under basal conditions, NRX
binds to Dvl, thereby suppressing Wnt signaling.
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Schematic model for Nox4 regulation of TGF-B-induced
EMT signaling. TGF-B induces elevated production of
Nox4-derived ROS through de nuvo transcription of Nox4.
Direct activation of Nox4 by TGF-f signaling may also lead
to an increase in ROS generation. Nox4-derived ROS
oxidize PTP1B, thereby antagonizing its negative regulatory
effect on  TGF-B-induced  E-cadherin  expression.
Alternatively, Nox4 mediates TGF-p-induced p38MAPK
activation, which upregulates Snail and represses E-cadherin
expression. Nox4 may contribute to TGF-B-promoted EMT
signaling, at least in part, through these two pathways.
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