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BWE. k8 (SA) WiERTHERER (Maytenus hookeri) BIEEF A4 0N E S8
(9-lipoxygenase, 9-LOX). i#if LC-ESIMSHIE SA R TREEFRRTERERIBRNSE
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Studies on Lipoxygenase and Polyhydroxy Fatty Acid in
SA-elicited Maytenus hookeri Suspension Cells
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Abstract: The production of 9-LOX (9-lipoxygenase) was induced by salicylic acid (SA) in the suspen-
sion cell cultures of Maytenus hookeri. Through LC-ESI-MS studies on content vaniation of polyhydroxy fat-
ty acid induced by SA, we found that suspension cells accumulated maximum trihydroxy octadecenoic acid
after being treated with 800 pumol/L SA for 18 hours. At the same time, by comparing the content vaniation
of different hydroxy octadecenoic acid, we speculated that the octadecanoic acid pathway mediated by 9-
LOX included the production of epoxy intermediate .
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JRE AN (LOX, EC 1.13.11.12) BRI ZHETREEYFHORMER, CELSH
WHELHBEVRNENL, ERAEMENRE LAY (Alexander, 1998). HYIIEE
BN EERYETHMATRE (Siedow, 191), REIX T MBMEAN MBI R,
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BHEYIEE SR IR, LR COMMENEHKRD -IKEAm, EFRFME CI13
(L FIFR A 13-AEE A HE (Brash, 1999), A8%-ABBEFT MR AW RRME ™A A IS B AR &
k¥, €20 71 HBERIERTHRUBARMNEARMEFAERE (oxylipins), B IFEHYIH
AREEABRPURTEEDMAE BN G EEEEMNER (Helena & Mario, 2002),
MAEhiR S St AN R —REAFZIE T A\BBER. FRMETHASE SR
M ABRBRREER, TEHFFRRE: (1) FETHEOHAHBEABONERR
t; (2) ATAFHEEANRBEE (Alexander, 1998),

Kl (SA) fEAEEMNES ST, SRR XL, EHYREFBERT
(SAR) MRV HEEEEMER (Yang %, 1997; Maleck & Dietrich, 199), [F]Ef, SA %
SEWEIE ML (Heiko &, 199), ZEAZMHH, SA AR 13- 10X EEMFEE (Hause
%, 199; Voros %, 1998), FIRTEEMRBTFHHERT 13-85-9, 11, 5-HABRZHRHE
&, #W LoX fERm it — 2 R ECRER R HT (Heiko %, 199),

R, RITAARRE (Adelostemma gracillimum) RGBHAR ST ETHAA=ZRE /5K
B, 2047 MS Al NMROLIESRIE S MEE KR 9, 12, B-=K-10-+ AR 9, 10,
-ZRE-R-FARER. ENRAHRN? FXHMTFE (m/2330), T LC-MSER
R T BT m/z 353 [M+ Na* AAR B AHIEI4 504 7 min 10 min (RRIHEESE, 2003),
MR TN R 9-LOX fE AT T MM E =)

ANECHEEARRMRIESRES, FHABSTEN=2RISHM, LC-MS /T
HMETEFER m/z 353 [M+Nal*, REEIS9, 12, 13- =88 10-+ /BB
—¥, RNBELEER9, 12, B-ZEE10-+/\BRER, ERTEERER=ENEER
BIFBRA LC-ESL-MS fillet, LAt A UIENRERE G . ALBERAMUNZIIF IS E
AEEFN MBEAN S TEM, R, o5 SA 5% T8+ /ABRER KRR A
R THIEL,

1 #EERE
1.1 TBRHH

TR E HEEEMNE 0 LT EEBKR (Maytenus hookeri) MAHATHER, S 30d
ER#HR—K, SEHANEAEFE RS BA 2.0 mg/L+ NAA 0.1 mg/L B MS #5553, MMBRER
R BEFE R0 NAA 2.0 mg/L+ KIN 0.1 mg/L 9 MS 3535 %, $EFREM) pH B N 5.8,

PR KT ROSE R 30 d MR A EM B RITIE RIS, #TRKESR. B 100ml =AH4% 20
ml FEEF, BARMEREAN2.0g (BE) HRE, BKFE 120 r/min, 25+ 2CT FREFHER.
ERFRANEIERARAT ABRLR.
1.2 *XERES

¥ SA (OMT4) BRTIOKZREF, B mol/L B3, AFMASSRRS, ZTLEE0 50, 100,
20, 400 1 800 pmol/L, FIBHRAFAREELE, X 1. MATKZBELHE N 800 pmol/L, XHHE2: SAEN
BOMERERR, BREF4E, 2HRERSARMERE, BTEEERIRSENNE.

WERESAWER, FRKETHTES, MR ohBE (I AMAKBRE 0, 6, 12, 18, 24,
0 M 36h), RBNERTARMESRRE, HMHATERERIRYENNE. SBHUTRREA 31 FAT,
1.3 sREEHRIBUE
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1.3.1 HESORR BENER GAMFTEHE, 405y TE) A 100 m HEER 3K, &HERR,
AT, H3ml FERAR, 20.25 um BAREERAE LC-ESIMS R, $E7RW (40ml) F40ml MBS
B IW, b ER,

1.3.2 LCESEMS KM (FKBEMBMLE, 2001) HSE0 KM HPLC R4 (HPLC Waters 2695, Cyg /X

MAE3.Sum, 3.0x50mm), WA AFE, BRHE 1% PROZDKEERK, #HEEH 100, RER
0.2ml/min, F Thermo Finnigan LCQ Advantage i #4T ESLMS (B TBF) 447, Bk NSHRENFIHR:
Capillary Temp (270°C), Sheath Gas Flow (15 psi), Source Current (80 A), Capillary voltage (20 V). HZhAHRT 20
min FFEE:K (63:37), 25~ 30 min NN, LA ETBAZHT, 19, 12, 3-=ZBE-10-T/\BKHR (MW
:330) HENFRHEGHEIT BRI, AR EARHEIN 7 min, JEIEHINAOME DT B TR m/z 353 [M+Nal®,
1.4 FREABFMNN (Comelia %, 2002)

BS g BFAM (% 800 mol/LKHRIET 6h), WMERM FHEBRMA, mHEDMA 10m 4CHEH
100 mmol/L BMABE I (pH 6.0), 4TI 30 min, 10 000 x g BIHRE.C 10 min, WUE L, AR
&Y (RISHMHMBE, & 20%HE, BeMTIME, 2%MNTKE) ZTHEREEER 120 ml/L, ER
HCE 30 mine REYA 3 ERRHES/FREAY (2:1, vv) BER3IK, REBAIE, 12000x g %
HEO 0mn, BEFIM, AEERASKT, BET | ml GikgFES, FfE LC-ESIMS R,

2 XRER
2.1 AEMKGBRETELEERRSENTL

LC-ESI-MS #1145 5 3 9 /K A% BRIk B 17 800 pamol/LL 16, 5 1535 W S 550400 0 40 R 4R B
PR AR B T F R T m/z 353 MMEAE, MIERMIBS RGNS WIS
o HMBEBYE m/z 353 HEFREN 3.8 E6, HFFBRBIT m/z 353 HEFRERN
3.4E6, (REBEN6.4~7.4min, B HAFHUTER: YR HM4mA 800
umol/L Y SA, HRHEF 4dfE, ARAEH T 9, 12, 13-=FE-10-+/\BAHR, HEB
SRR W R B, EUTEEH, L 800 pmol/L # SA #HTHESF.
2.2 SEEEFRSERNEANETL

AT TR 21 SRR R4 BN A 800 pmol/L A9 SA, (AR 6 h Bk, WS
MRS, o BRBUG 1T LC-ESI-MS B, MBEBRYMENERER: & m/2
319 4B BAOES T, REBETEN 25.3~25.8 min, HFBBEBRYHEMERER .
Tt m/z 335 M1 353 AbtH IR B R Fi, (R BRETIRI 43309 22.3 ~ 23.1 min 71 6.4 ~ 7.4 min,
TREBENE 1,

£1 SA (S0pmolL) FSZHEBARTRAAN, FAFSHAEKLRTL"

Table I  The concentrations of oxylipins in the exiracts of the cells and broth of suspension cell cultures of Mayternus hooker:
elicited with SA (800 pmol/ L)

WY FHH AR/ BESIRl/h m/z 319 (cells) m/z 335 (broth) m/z 353 (broth)
L} 2.8 0 1.4E7 - -

Tl 2.8 6 2.2E7 - -

v} 2.9 12 1.5E7 2.9E5 8.7E5

T3 2.7 18 1.3E7 8.1E5 1.8E6

T4 2.8 24 2.5E7 1.2E5 1.4E6

TS 2.8 30 2.1E7 1.5E5 1.0E6

Té 2.6 36 1.2E7 1.1E5 6.2E5

TS FRFRABEXNTABRNTE, AREEYEES T B FREEZERA T .
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[95]
(=]

ARERHET 3 MBI FET
W AR LN 1 BTR, m/z 335 #1353
W B ER—3, HEEHA R ERK,
BAEES 8h 5AEBKAME, HE m/z
SHALT 353 2T miz 319 BEFHE
BREE, EFEF 8hEATREA, BE

N n
[= TS ]

—
(=]
T

Comparative strength (E5)
o o

0 e AR
-5
Time after induction (h) 2.3 ﬂﬁﬁﬁ'ﬁﬁﬁﬂqﬂﬂi
] - B2 800 pmol/L K HHRR R 6 h B F
e T vy, EEFEBEENEE, TRERNE
v 195 2. RYHAESTETFYY miz 90,
@ n/:353; A m/z335; B miz319 9, 12, 13-=FH-10-T/\BFER MR T
(WFFRE WAL/ 1/10) BTN m/z 353,
ME2ALES : X8RN A R ®2 BMEENEMR
79, 12, 13-ZRIE10-HABRKBRT Y, Table 2 Data of ensyme reaction

BRI T RN 1% MK 2B, SEA_ne30 medd mied® w3y
ETRRLR, KWE T SBEHABRE®RY i _ -
T, FRTE m/z 319 R m/z 335 S BLAR EE;T - - - -
RETFE, A RESECRPEEYNE b g iss S
ﬂ;, ﬁaﬁﬂﬁ%ﬁ:ﬁﬁfﬁif‘ 9_]_0)(, %EE E+Sl1 1.3E6 1.7E5 8.4F4 2.5E5
FHERPFEEAESHNEEQ, 21K E-BPHUEM; B-Bril; ET-XKZE; SISTEK

FHRRK, BE—-BHIRERE. LR

3 Jtig

AXHFEN TESAERT, XEABEERERS LOX KWL REFYH#H—ER
B, NUALELBERALIEY, SA THEFEFANR&E 9-10X, HEERB=YHA 9,
12, B-ZEE10-TARERMRE, ERUMBHNNTAY. RNERE=Y PR8N
m/z 319 [M+Na]* #l m/z 335 [M +Na]* A ERES FEFIE, RECTINSFE.
{REEE L RFEF AW LOX BRMA =Y MR, FEXRMESYINESHR2 3R 9-
FE-10, 12-FABRTIBERA 92512, 13-HE-10-FABRER (F2), REE1 E7RK
SERNSETL, BEXEMLEYR 9, 12, 3-ZHE10-+/\BRBRIFTE, EHhY
m/z 319 B REAKEY, m/z 335 F1353 AR, WA miz 319 B m/z 335 F1 353 fo¥fk, W
i, m/z 335 #1353 BB EHEA -, H m/z 335 @ REKMET m/z 353, £ m/z 3357
BB m/z 353 MEIK. Ao, m/z39 (LAYMEERTHRERMLEY, ZRENER
(AlE LOX YRR 4, trl@E A B L ™=4 (Comelia %, 2001), FTLAXBAIMIF
FE—TE&M m/z 3197, RELELRER, RITIMSHEE AERT, £EAE
BRI 9-L0X /- F M T B BLE R INE 2 iR
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l 9-LOX induced by SA

OoH l OH [M+Na]*319
WCCOH e WCOOH
2
OOH o) OH o
l [M+Na]*335
CONTN"Ncoon . <W COOH
/ N N o Ny
OOH nd |\
OH OH OH OH
[M+Na]*353

B2 mEEEARFERAR T 9-LOX 4 FHOTHMRAMRE
Fig. 2 'The proposed pathway for LOX-dependent metabolism of linoleic acid in the suspension cell cultures of Maytenus hookeri

SLARAT KB AE 7 Oy IR AR R, BAFLIE AR P EEANERT
KEFRRAGUSY, RASERRIRE, HRIENEE. FREQS THETK
MR, SFREFAERIARLR 9, 12, B-ZRE-10-TABRBRETYN, BE
A —PHLRAEN,
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