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B SIS TW eV, 5 51T transient receptor potential (TRP)F v /L DER{LEZ M
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F AR RER(EAI TH D O IT& > TEMA LT 2 Z L2 R Lz, BUBRERNC L2,
TRPA1 @ Oz (243 5 2 B SGHIFR T~ LB AR L TR Y | & 0238 KOMK O iz L - T
EHAET %, & 0212855 TRPAL OIEMHEALICIZT AT A VEREOBILNEZETHY . 0K
Oz (T K DIEMHEARIZIZ T v U K bEER O EN LG 5, Trpal B+ XRE~ T 2 &
FEERIZ XKD Kv T A TlEE O HAB IO O AW AT 5 BB 30l £ TR Y |
ZORRE L THE O [FEETh 5 AMEMEEIK O [FEE Th 2 i E=iEN & 5128k LT,
ZDO X HIZ, TRPAL [ZAEMEN OB ¥ —& LTHRE L. IRINICHELY iATe O i &4 FHEI L
TWD ZEDRHELNITR 2T,

W R OBEE (J£3T) : Oxygen (O,) intake is tightly controlled to minimize the risk of oxidative
damage while securing energy production in aerobic organisms. The O, sensors for respiratory
mechanisms to protect against O, toxicity, however, are still elusive. Our systematic evaluation of
redox sensitivity of TRP cation channels reveals that the TRPA1 channel senses O, availability.
Hyperoxia sensing is based upon disparate mechanisms: while prolyl hydroxylases (PHDs) exert
0O,-dependent inhibition on TRPAL activity in normoxia, direct O, action overrides the inhibition via the
prominent sensitivity of TRPAL to cysteine-mediated oxidation in hyperoxia. Interestingly, in hypoxia,
TRPAL is activated through relief from the same PHD-mediated inhibition. In Trpal-deficient mice,
ventilatory responses to hyperoxia and hypoxia are severely impaired. As a consequence of their
defects, pulmonary inflammation and hypertension are abnormally induced in normoxia, and are
aggravated in hyperoxia and hypoxia, respectively. Thus, TRPAL is an O, sensor that regulates O,
supply in vivo.
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