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The Circuit Consisting of Sulfiredoxin-peroxiredoxin Axis and Hydrogen
Peroxide in Cancer Initiation and Progression
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( Department of Obstetrics and Gynecology The First Affiliated Hospital of Chongqing Medical University Chongging 400016 China)

Abstract Oxygen free radicals ( ROS) are produced through many ways in tissues while more ROS
accumulated in tumor cells which induced oxidative stress and other factors. Hydrogen peroxide( H,0,)

is a kind of vital ROS and plays dual role in our cells: cell injury and toxicity messenger. As a
messenger H,0, involved in normal cell signal transduction and promoted the tumor oncogenesis and
tumor progression. The nuclear transcription factors of AP ( activator protein 1) and Nrf — 2( NF2-
related factor 2) could be activated by ROS and then combined with the upstream regulation sequence of
sulfiredoxin( SRX) gene promoter. This process resulted in a up-regulation of SRX in protein level.

Subsequently the activity of specific subtype peroxiredoxin ( PRX) was affected by SRX directly. The
activated PRX could regulate H,O, concentration. SRX combined with PRX to form an axis which
involved in the generation and elimination of H,0,. It may be inferred that there is an important loop
compose of SRX-PRX axis and intracellular H,0,. This circuit participated in regulating cells signaling
from multi-dimension. The function of H,0, PRX and SRX are reviewed. We are also interested in
exploring the correlation between the circuit and tumor and indicating the possible regulatory mechanisms
to further understand its effect on tumor initiation and progression.
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Fig.1 The mechanism of sulfiredoxin-peroxiredoxin axis and hydrogen peroxide in cancer initiation and progression

The nuclear transcription factors of AP and Nrf — 2 were activated by ROS and then combined with sulfiredoxin( SRX) gene

promoter. This process result in the ROS-induced SRX expression mediated by AP and Nrf2. Prx removed the accumulated

hydrogen peroxide and kept hydrogen peroxide in an appropriate level. Meanwhile prx deactivated caused by hydrogen peroxide—

mediated hyperoxidation and srx play a key role in prx recovery. Furthermore prx could regulate AP and Nrf — 2 expression

through MAPK signal pathway. Hydrogen peroxide prx and srx were also involved in the initiation and progression of tumor through

other signaling molecules
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