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LTRPC2 Ca*-Permeable Channel Activated by Changes in Redox
Status Confers Susceptibility to Cell Death
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Redox status changes exert critical impacts on necrotic/apoptotic and normal cellular processes.
Key contributors to altered cellular redox status are reactive oxygen species (ROS) and reactive
pitrogen species (RNS) which are generated by exogenous genotoxic agents such as inflammatory
cytokines or chemical carcinogens. .

Regulation of intracellular Ca®* concentration ([Ca**];) also plays critical roles in both normal
cellular functions and pathological cell degenerations. In acute insults such as hypoxia-ischemia,
it has been proposed that the resultant cell fate (necrosis, apoptosis, survival) is dependent on an
intracellular ‘Ca** setpoint’. However, the molecular mechanisms of excessive Ca®* influx in
response to redox dyshomeostasis is still controversial.

He has identified a Ca**-permeable cation channel LTRPC2 activated by changes in cellular
redox status. LTRPC2, originally discovered as a homologue of Drosophila transient receptor
potential, belongs to ‘Long’ TRP family. LTRPC2 showed abundant RNA expression in the lung,
spleen, eye, and brain. LTRPC2 elicited Ca®**-entry in response to extracellular H,0, at
concentrations of micromolar range, in contrast to other types of Ca®* channels which require
much higher H,0, concentrations, and under various conditions that generate ROS. Patch-clamp
recordings and biochemical experiments demonstrated that the sensitivity of LTRPC2 to redox
state modifiers was attributable to an agonistic binding of nicotinamide adenine dinucleotide (B-
NAD*) to the MutT motif. Arachidonic acid and Ca®* were important positive regulators for
LTRPC2. Heterologous LTRPC2 expression conferred susceptibility to death on HEK cells.
Moreover, antisense oligonucleotide experiments revealed physiological involvement of ‘native’
LTRPC2 in H,0,- and TNF « -induced Ca®* influx and cell death in rat insulinoma RIN-5F and
human monocyte U937. Thus, LTRPC2 represents an important intrinsic mechanism that mediates

Ca®* and Na* overload in response to disturbance of redox state in cell death.
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FRMNIZBTABLE S RBIIEICEEICHE SN TS, LBLAEI»LORIE R IZEIVE
BICEMBRENSEELEG S, HEBE I HEELBACOEBEZLZ T, HIREICES, AN
VR 7 ZHIEIRE S22 X0, HIRRBICEARBO—2ELTHERN Ca>BERENRETOLNDN,
ZTOERBFIIREBRONTRY, RFAE TRV 7RG HBRE - MIEN CaBEREYE2LE
LIREEMEATIEMNTC.BEBCHFEETDIF YRV F. FIZ Drosophila ®» TRP
(Transient Receptor potential) EHE R T DM ILERE/ I CE B LI, TORKE. KBEE
OEMBIZRBICKIGLT Ca AL ERITF ¥y 2NV LTRPC2E#H R LELOTHSD,

J=FrTayF 47tk A LTRPC2IEAK, i, M. B ICRENERINE, LTRPC2
DFEEMNEB MR AR RESE MEN Ca BEHESRCERABZNAIERITRoTE
AR D Ca¥*Fr R TRIEHALESNE2» o EBEOBRBRIL KT ICLY., 287 Ca?t ik
ANRBRINL, FLEZBRILDHEEER Lo TH, LTRPC2F v RAEHIITLEbE N,
I LTRPC2 77U, Mg Ca?ticio ThiEHibEInaZ b CRHELTWS,
LTRPC2 MR AN LV Ry 7 ZAHI TR I EVIEHALSNBAI=ALEL T, B-=aF L TIRTTF=
YFRIVAFR(B-NADT) B ETHILERELDI, Uy B -NADYHFE T, AA—
ARy FIZ7EICEY, LTRPC2 XBRMRE CIRAMESBERSRAONE, ZOERIT@EERILAK
REARE, A FUELEEAVTHAILEBRESED THEELTWe, B-NAD EE X, 1B
BibAKFBERAICEIYV—BHICER 752808 HPLC REICEVRENZZEND, B-NAD TN @B
{fbkEIZLD LTRPC2 {EHALIZHEL TWBHEB X bk, LTRPC2 O 7/ RKmiZII7TI7x R
LS LoDE P (Arachidonic acid responsive sequence: ARS)2S, HI/LARF T IIVEKREITIE,
MutT EF =T ERENDEXIVAFRERETF —IRNFEETIN, RREEFREZAVERS O
R ENENBF XY RAEHRCLETHHIE, SHICALFH, EXEBEFHMHNTICTEB -
NAD* A MutTEF—7ICEEER THZLEHOLNILE, EHIZLTRPC2O A BRI RELL T,
EMBRERICRISLTHEEZLELTZEEHA LML, LTRPC2 MM HEME, NIE/M
{Z LTRPC2 AR B L TWAEA LAY/ —<RICIEEBRELEA LB, Ram Ca®RE L&
BOMRENS I ERIENZ, BE{L/AKFEE AT TR BEEERR T (TNFo) & B IcL 54
AN Ca»BE FH EUTHMBREN, LTRPC2 7V F v A4 VI XI LA F R ALV AE B IZ#
STz, EHIZ U9BT V74—~ W TH FRICIBEE{L /KSR, TNFoil A 1255 H i 5E A3
s, '

UEDEIZ, A RIZINETEOHEN R Thol LTRPC2 A3, U v 7 REEFRIZRVIE M
ftahd Ca¥*BRENF AL FX RN THHILEED THLMZILELD THY, ELITITZOF
R AVR Yy 7 AHIEBEENOHRIBCEIRBEOF LD FO—D2THHIEEZRLIELD
THY. D FEDFE - MREREZSFHICBVWTKREREMZLELO THALOLH EIN,

HEEEERUIBIOMARRIT. BEERT —F2ERLFLENALHBITITbNI, £/, 5] &
BN TITEh R EIZBNTh, TR TIIHRRIZE R FBAL TR TOERIIAFE BONEN
LIebDTHY, LbEOHMGBENTEY ., BAONLFBEHEITT X TRPOR~EERIZHR
ALTWSEWIR N MESRERD, BENTOFHRICLE S BN RENEF>TOHHO
EHIESHIZ, A RARITZERFBICRXLREERLELTHRSN TRY, APA R ICHE P72
RIXTEPNTNDIENLIFENIHIH R TIHLDLHESNT,
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