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A TR 12-4 % V-7 ¢ NV UEEROREY 72 5 NS BRI B 2 HREICBET 5
WgE] EEL, 12-4 % V-7 4 b U (OPDA) BHEMTIEY v ATV (JA) °0F OREBZIK
SN B DB RBEEZH S 2 & BRI B W B LER S PIRIEMER 2 o 2 &
ZHOLNZLIZHDTH S,

FHHHENLEL DL DOTHDLIARTY ¥ ZAEUVEEAT L (MeJA) X, IHEEISECHORA R &
SRR BRI ST 5 2 MO TN D, —J7, JAX MeJA DAARLHTEEAR TH % OPDA
IR LTl SRR B RE OITIZ e ST W R W=D, fli7Ze & ONCEMIC 31T 5 OPDA @
AHRSEEOMRIAZ B L LIFZE & T 72,

1 iy oA XF XFI2HT %5 OPDA I K % JAIMeIA FEUAFE D s 1 BESE B 1

a4 XF X} ~0PDA, JA, MeJA Z/{LEL L, DNA ~A 7 a7 LA % A= f8EHEE 7%
BURHT > & E N E O TR 252 1T 2 BIn 2 L7 & 2 A, JA S MeJA IZITHBLD
181 23211 9°, OPDA (2D Zxfil{Hl 2321+ 5 OPDA F¢ BASZEE s 1B (ORG BE) MNFEMETHZ &
M LNE TR oo, WIT, EFELBRFICB W TRANELT 285 F#H4 DNA v~ 127 a7 LA
IR VEEL, ORG #EL IHZ LT- & 2 A ORG BEDKI NG ERFIZINE L TH Y, OPDA 25
EISERHAT SO EN 2 R 2 LR S 7z, % ZTOPDA KTVIA, MeJA /i CX /e
V) aos ZZFR, OPDA (XA TE 228 JA & MelA Z AR TE 720 opr3 B HEIRICx L CEE L
Z{TVN ORG DI BLZ G-Iz & 2 A, aos BEAKOGH DI, BpAR L bl U TR BRI ED RO
521, OPDA MEEIGERHZ ORG OB T 5 7T NV RERF & L THREL TS Z N
R E T, JA L MelA OIE UG EIC S EER Al K 72K ¥ & LT coronatine insensitive 1 (COI1) 73
&5, & ZTOPDAIZ L DIHFMIBEIZ COIL 3BE L TWD 0 E TS 7291T coil ZRRIZHT L
C OPDA MLEL 4T\ ORG DIEBLAFH~T=, ZOfER, WA & [FEEOISE D358 541 OPDA O
TEHMIGEEIT COIL FHEFHTH D Z LR STz, LLEDZ &vh, OPDA DMEEISERFZ JA
R MeJA L3R DB O 7T MERIRER 7 & U CTHEIET 2 Z L 0VRIB S LTz,

2. b MARRSHAEIC IS T DR A b L A I E 2635 OPDA DO ki (M

b MR ISERAAE K SH-SYBY Mkt LT, ¥ v AT VEREA IR LT %, EER KR
WAITO, MR EMEZHE Lis, £ OEE, OPDA ZALEL L 7= #llfi C O @i bk Fg Iz X
DARSE I S 7z, & H1Z OPDA I, b AKFEHIMIC L 5 I b2y NI 7PIREMOK TR
TEPERRSE OREAZ NN L, BB EA b L 2Kt U CEREM 22 ER 27~k L=, OPDA DIR#EIER A 5




= AL EMGAT 272012, B bR b L ATxS D S IS W TEHRE &R 2 O IE N T
nuclear factor erythriod? related factor 2 (Nrf2) & DB ¥ Z k&t L 72, SH-SY5Y #ifuizxt L T OPDA
MELEAT 5 & Nrf2 OIEMHALRRO B, FVEF 4 O, Hii{bi#EFE TH 5 heme
oxygenase-1. NADPH quinone oxidoreductase 1 M FEHFEE & o 72 Nrf2 R E& Fii ohilib 2 ~ L
ZISBEDFHFENRO BT, S HIZ SH-SYSY flild~ Nrf2 @ siRNA ZH A L7z & Z A, OPDA (T
& 2 iaER K ERNE k9 D MRS O gh R 35S Lz, LLEDZ & e, OPDA 3 # A
([ZFBWT N2 B 2 15 L5 Z &2 8D MIEA b L AT D 0REIEM 2R Z L VR &
i,

3. ¥ A7l Y THIEIZE T S lipopolysaccharide &% % KAEIZ %325 OPDA DOif#/EH

~UAIZur U7 MGSHIEIZK LT, ¥y AT CEFEA AL L 7214, lipopolysaccharide (LPS)
2 DR EIT O RIEZ B S RIEVEY A N A4 Th D interleukin-1p (IL-1pB) . interleukin-6

(IL-6) . tumor necrosis factor-a (TNF-a) <CHEEEMER 1 Td 2 nitric oxide (NO) DFEAEE %
HIE Uiz, ZOfEE, OPDA ZALHEE L7ZHIf CO B Z 5 OREA NN Sz, RIELISIZBW
T, IL-1B, IL-6, TNF-o % O3B 2 1 5 HE LB K+ & LT NF-xB 2384 %5, NF«B 13 IkBa
DIFRIZ L D IEEL 245 53 OPDA 13 MG5 M2 351 T LPS I K 5 IkBa D43 i 2 4l L .
NF-kB o 7 F /LR O1EMHA L 24l U7, E72. LPS HIEGEERMED RIEIZ, MAPK & 7))L D
PEERBI ST Z RS Cnb, 27827 U7 MG5 Mlick\TC, LPS #ili%a4T 9 &
MAPK ® 1> T&h 2% p38 DV U ER{b/NAE L7223, OPDA X &l L7-, SOCS 77 X U —Ik
RIEPEY A b A 2 5pib 7 BUTHIES 2 EERHHIKF ToH 5 25, MG M2 %f L OPDA % 4L#
L7=& 24, SOCS-1 OFBFENGED biviz, UbDZ &b OPDAIZI 7 v 7 U Tifildizds
WT, NF-kB iEMA Lol & p38 U b o], 72 & ONT SOCS-1 EHFHEZ | Z L, LPS
I KD RIEVEY A N A oM EE MR OEADIH & \Wolz, SIRIEFEHEZRF>Z &
DRI Lz,

MR I N T, bR B LR & RIEITHE 2 DRBORIECHEIRIZ O D EFZZ LT
%o FRICHRAMRBICB O T, MMiaE 27 a7 U TIZBIT (LA b L2 ERIENZN
ZIER LD D Z & T, MiflRommEL I 7 a7 ) TIZET A RENEEL L, REORES
ERIZEG LT D2 RN TS, o T, HilRILA b L ZAEH 72 b ONIHIRAEIEM 2 OF
HHiO OPDA [THR MR BICA R TH L ATREMENE 2 B D,

LLEORER S OPDA 13H##7e & ONCEMAIIRIZ 35T B OABYEMEIER 2752 2 & 238
Sinkrot,
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Jasmonic acid (JA) and methyl jasmonate (MeJA) are well known plant-derived oxylipins that act as key
signaling compounds in plant immunity, germination, and development. 12-oxo-phytodienoic acid (OPDA) is a
cyclopentenone precursor of jasmonic acid. However, little is known about the physiological function of OPDA
in plants and mammalian cells.

First, | studied about OPDA-dependent gene expression in plant Arabidopsis. | used microarray analysis to
compare responses to JA, MeJA, or OPDA treatment, and identified a set of genes (ORGs) that specifically
responded to OPDA but not to JA/MeJA. One-half of the ORGs were induced by wounding. Analysis using
mutants deficient in the biosynthesis of OPDA or JA revealed that OPDA functions as a signaling molecule in
the wounding response. Unlike signaling via JA/MeJA, OPDA signaling was CORONATINE INSENSITIVE 1
independent. These results indicate that an OPDA signaling pathway functions independently of JA/MelJA
signaling and is required for the wounding response in Arabidopsis.

Next, | investigated whether OPDA could protect human neuroblastoma SH-SY5Y cells against oxidative
stress-induced toxicity. OPDA suppressed H,O,-induced- cytotoxicity, ROS increase, and mitochondrial
membrane potential decrease. In addition, OPDA induced the nuclear translocation of nuclear factor erythroid
2-related factor 2 (Nrf2) and increased intracellular glutathione level and the expression of the Nrf2-regulated
phase Il antioxidant enzymes including heme oxygenase-1, NADPH quinone oxidoreductase 1, and glutathione
reductase. These results demonstrate that OPDA suppresses oxidative stress-induced death of human
neuroblastoma cells via activation of the Nrf2 pathway.

Finally, I investigated whether OPDA could protect mouse microglial MG5 cells against lipopolysaccharide
(LPS)-induced inflammation. OPDA suppressed LPS-induced expression of the typical inflammatory cytokines
such as interleukin-1p, interleukin-6, and tumor necrosis factor a. In addition, OPDA reduced LPS-induced nitric
oxide production through a decrease in the level of inducible nitric oxide synthase. Further mechanistic studies
showed that OPDA suppressed neuroinflammation via multiple pathways, including suppression of nuclear
factor kB, inhibition of p38, and activation of SOCS-1 signaling.

Therefore, OPDA, which has both antioxidative and anti-inflammatory effects in mammalian cells, is a
potential therapeutic compound for treatment of inflammatory- and oxidative stress-related diseases.
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