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K7 F (x Populus deltoides cv. 1-72/51) WML, 1989 12 HUGUR S F o7 b 1 7
MRS (M) &) SNZHERADSFE L 27V AHRD b O & Fv 7z, #AEEI
ST AIREEREA G, 500ml BT T AICERFT I 01mg/l, /Y b=
100mg/l, ¥2—271—230¢g/l, 2,4-D05mg/l, 74 +F > 0.4 mg/l % &% Linsmaier &
Skoog®) L ZE K i (pH 6.0) 90 ml % A, [l#=iRE 5 £538 (K5HT, 26.5°C, 120 rpm) %1772,
IR EE A 8.0 mg/ml & 7 % £ 9 12 10 HAE M 2 Jk L 720

FERIIRBE IR E V20 619 mm X 195 mm DSBS |2 R 2 SRR H# (o>
Fa—)v) & LT9mlAN, WHIHMIEEELH 8.0 mg/ml & 7% 2 & 5 ICHifa 2 A L ¢, FEIE
& HRE (BEPT, 26.5°C, 340 rpm) %4777

FAEAEIPTEOREICHE L C, M6 HH HNEFEEDH) 100 mg/ml % 2 725D 12
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Fig. 1. Gas chromatogram of TMS derivatives of ethyl acetate extracts of poplar cell cultures added
pectinase for 3days. Arrow indicates unknown main products X.
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MIfERER R e TR L T — R TAH@E L, AR 72 2 420 TR 1 ml & 7-
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I-3. AZ70% 7757 14— (GC) IC& a0

T ARELE (10 ml7E) (SHIEER R Z SmlLY), BTV 2ml &Nz, 30F0MH
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V& GCIZIEA L THISEZ 1T 720

GCOEMEITITR L7,

PAE - GC-14A (FEfEmn)

2R FID (H, 0.6 kg/em?2, Air 0.5 kg/cm?2)

75 4 ¢ Capillary TC-1 (0.25mm x 30 m) (¥ —T V9 A = 2kkk&td)

Fr)TAHAA N, (1.5kglem?) (A7) v Mt 1:24)

717 AaBE 1 300°C  const.

EALRE © 320°C

I—-4. FEHZORE (AFEDOHRDOLEVIGEEFEMEDOLDTH 5.)

NG FF—¥ (Aspergillus niger HI3% (SIGMA)) &, #I0L 72812 60 units/l & 7 5 X 9 12
FR TR 720 ZOMBIAIEEL LT, Y AF3I ¥ (743Y), U/ L (nacalai tesque),
VXAEYME, AFNVIXYAEVEE, YA MNIA D THINARTF Y, XVINTI )T,
BT Ty, FUOTAUYERG, VAT I X)) YREETE (pH6.5) \CHEHESE, Yy AE

B2 NEWAERAE ORI IR X A5 2 % 78
(7 FF—ERML22AEREE100L LTELZ (P=100). M-3~6, 8bRHRIIRL7)
Fig. 2. Effects of addition of fatty acids on production of secondary metabolites X.
P:pectinase, N:none, LA:linolenic acid, JA:jasmonic acid, MeJA:methyl jasmonate (P=100)
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7 FF—VHHEFFOMEE 100 (P=100) & LTELAZ (LT, M-3~6, KM-8122W\T bRk
FL72)o VY AEYHEE 100 uM, AF VY v ZE LR 1,000 MBI L 72354, ~~7 FF—
TIHE DK 30% FHETIEH 525, )/ L YBRINMOWE & FEIC, LI ZRAHY X 04
LRSI L T2 2 & DB S 7z F ARMEY & F W 7-BF5es 8 & Rk ISR 7 7 5Eliia o
TURARHEW AR Y ¥ AT VEBEE Y 7S VEEROMGAURIE SN0 TE SIZFERIIZ N
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FFVAT I VEEHISHRINL 7256 0 Z IR X EROZLE K 3 1R L, Y AT 3
YERISEDT I VBN ENF) IRTFRTHY, 191 FIC T bOTOaT A F—
YA ey — (P) #FET2WEE LCRESNAYD, BEICLZPIEGETHEIAICY ¥ A€
VHEEE VAT I VDG T A L) TEIMEEINTVE %10, 22 TR T IEEMILIC Y A
FIVERMLUTAZD, BM-31RLAZEIICY AT I VICE B TR X BB~ EI
E BRI N R oT0,

M-3 Y273 (S) ORMAZRAEWXAEIZS 2 %528 (P=100)
Fig. 3. Effects of addition of systemin(S) on production of secondary metabolites X.
P:pectinase, N:none (P=100)
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HAZ X BRATEDGAET 2OTII VWAL EbN S, 22 TR FEEMRBIZLY A b
A= RFMLTH-. TTHAREOREHBIZORMLTWE A AF > (1.8 uM) ZH#HED
¥ 5, 1051288 L CIRINL 72725, BRSO R o7 (F—F KKK A4 AF VO

M4 AA44Fy (K) OBRMBZRARHMXARKIG 2 %5228 (P=100)
Fig. 4. Effects of addition of kinetin(K) on production of secondary metabolites X.
P:pectinase, N:none (P=100)

M-5 ~NYINTIT)r (BA) OBRMPZRABWXALBIZS 2 528 (P=100)
Fig. 5. Effects of addition of 6-benzylaminopurine(BA) on production of secondary metabolites X.
P:pectinase, N:none (P=100)
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HA DT ORE L FEREZ 120, 240 WM D BA 2 X7 FF—B L& & B ITRINT 5 & kA X
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M-6 ¥7F>¥ (Z) OFEMPZRARBWXERIG 2 2528 (P=100)
Fig. 6. Effects of addition of zeatin(Z) on production of secondary metabolites X.
P:pectinase, N:none (P=100)
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Fig. 7. Classification of cytokinins. (A) aminopurine type cytokinins, (B) urea type cytokinin
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Fig. 8. Effects of addition of thidiazuron(TDZ) on production of secondary metabolites X.
P:pectinase, N:none (P=100)
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Summary

We investigated the mechanism of some secondary metabolites production elicited by pectinase
in poplar (X Populus deltoides cv. 1-72/51) suspension cell cultures using jasmonates, systemin,
and cytokinins, known as signal factors of plants. Treatment of jasmonates caused the production
of secondary metabolites, and the amount of metabolites X induced by jasmonates reached 30%
of the level observed with a pectinase treatment. However addition of systemin could not induce
metabolite production. Kinetin added alone had no effect on the production of the metabolites,
whereas added in large quantities (more than 120 puM) with pectinase it repressed the production
of the metabolites. Other cytokinins, 6-benzylaminopurine, zeatin (aminopurine type) thidiazuron
(urea type), also caused the inhibition of metabolites X production. These results suggest that
cytokinins might be negatively related with the pectinase-induced production of secondary
metabolites.
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