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L-Phenylalanine Ammonia-Lyase Activities in Cell
Suspension Cultures of Eucalyptus polybractea (IV)

—Effects of Abiotic Elicitors on r-Phenylalanine
Ammonia-Lyase Activities—
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1. HOPOIEEE & e

AR B W2 — 4 Y (Eucalyptus polybractea R. T. Baker) ES& ML, 5 70407 =
=T 7= (PFP) MM E L TRBIKS N7 = 7 — VHODEEERTH 29, RN ORI
RERNCRE L7c@ D T - 729, 12 BEICEENRE, VBB SEER (fw) & LTH
7.5mg/ml £785% X 51, Linsmaier and Skoog® {&IE#ifAksEc M L 72,

2. TYSH—DOFM

RRT VTN SKAEK (pPH5.0-6.0) & L7, MM OBKEEL LT, NFYVEBF YD
4 (SIGMA) i, 1 mM RO 65mM, ¥ ) F VB (Fes¥) i3, 0.l mM R¥05mM, ¥7F
Y V-cAMP(DCAMP) + + ) I a3 (R—=) v H— e 2 n) i3, 0.1 mM KT 02mM &75
% & 5 ITHERRRIE RIS, BB 7 « V¥ — 2BV TESEREBICERM L 72, 27 FF — ¥ (Asper-
gillus niger H3K (SIGMA)) i3, Rk 7213555 6 HHIz 30 units/l & 753 & 5 ikt o ik
muL i,

3. PAL Et0igH

BRI 100 mg KERORY E= oy Fv CREM 2L, 50mM b Y v v—Kig
b3 b ) U LREEB (PHB8) 4 mIthT, #5 WAy & —Hk T F 4 ¥ —%HOTHEE (20
i) Utco ik (12000 rpm, 5 53fH) S €T HBAKAMBERKE L HEERK 1 mlIic 60
mMODL-7==V735=025ml 25MLT, 40°C T 1 BERKIGS &%, 1.2 Mk 0.2
ml ZMATRIEZFEIE L, Z20% 2ml ORER F LTI L, DBEL 7Bl 7 VEAERE
¥, TEF=FYIE 005% b 74 oFERR (TFA) KK DR (35/65(V/V)) I 7R L
T, HPLC HOE¥ L L7z, HPLC ST ORXMIELITOEO TH %,
BRE: LC-10A (BmES8Ifeim)

%5 & COSMOSIL 5C18-AR (4.6 mm X 150 mm)
B T b=k Y/0.05%TFA 7K (35/65(V/V))
##E: 0.8 ml/min
Bids: UV278 nm

4. 7z /—IROAE
#7100 mg OEEEMKAAE 10mI D2 &/ — VTR L, ®241c7R L T, Folin-Denis 3
EERAVCT, 87/ - VEBEFBLEY,

5. YRV BOERE

72—V VT IN—e K BBEHEEAE (FuFA T v &4 %y b (BioRad Labora-
tories)) ZFHWVWTCTER LT, HBHESY vy BTk, FMMBT VT I Y (N—Y vH—e2ung
L) ZFERL K,
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BRI NF Y VB (F Y v s 2 1 mMBEMLU B0, S, PALEY, 7=/ —
VEOTALEK-1 TR Ui, 2N+ Y YIRORIMIC L D, PALEMSE S FHE N, MK,
F O VBN HED SKBEEBY, BRACRTATO s, FEEREFLIHESN,
F U VEEAE S mMEMLES, fEHEEL I, £EEBH /D7 =/ —VEIE, a3V bo—
WEREED NS —  TEEL I,

B2 kR ) FVBRERM L 72 & X OB~ OEBER L. D TH B, ¥ ) F VR
0.1 mM OEMIIIEHEXE O PAL BEHEE L 7 = /7 —VEBOEME &5 Ui, 58, M
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Fig. 1. Effects of addition of vanadate on cell growth, phenylalanine ammonia-lyase (PAL)
activity, and content of phenolics.
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Fig. 2. Effects of addition of salicylic acid on cell growth, PAL activity, and content of phenolics.
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Fig. 3. Effects of addition of dibutyryl-cAMP(DcAMP) on cell growth, and PAL activity.
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-4 ~7FF—EORMHSHIINENE, PALEY, 7=/ -1 Bic5z 288,
Fig. 4. Effects of pectinase on cell growth, PAL activity, and content of phenolics.
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HEHEAE & PALTEMO ERESE -85, 72/ —VBIEEMULH - 72,

K-8 icid, ¥ 7F Y w-cAMP (DcAMP) % 0.1 mM FM L 7-Bs0 4 ER E PAL iEH 0K HE
{LZ/R U7 DcAMP OFSMMIE, MFaREGI LT d PAL EHIc LT b8 BB ARIZ S
ot BMBEEMESE TS, BBIIL, -7,

RIFF—CERMUBROEBER I, K-4~K-6 TR L1, R FF — €5 BRI =/
5 &, BEYMIC PALEHOHEMSBES iz, $ BRI, £FBH-0VD 7/ — 0
Bbavto— o 2R -7 (K4), RIC6 HBIKRY F+—¥52FEMT 2 & (K-
5), MfAEREEE T 5 &<, ESICAM PALTEMORENSE -7/20 7 = / — L DR
bR OoNAY, PAL EOBEEMBSERIIRVERLD >, & OICENICTINS f2d1c PAL 7E
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Fig. 5. Effects of addition of pectinase on cell growth, PAL activity, and content of phenolics.
Pectinase was added at 6th day.

PEERRHICAIET B2 it L, SR 6 HE (137 HfEIB) w7 F+—€E2RML & T 5,
4 BRALINIC PAL EHEDSEEic ER LT, D &b 4Rz o e — 7 MR shiz, 20
BIRL IS DAY, 40 BATEAK IR, <27 FF — CIRMBIIOREICR - 720 ¥ 72 PAL E#E
D —7Bic, Mlahoy v 7 BHEML TV EBEEs R (X-6),

IV. & - 3

H hoEEICED, PAL, hrvavy vy —BREOBEERMSENTEEbIZz o0l
VERPRY T 2/ —VEPSHEREI NI EBHONT VR, ZFLUTEE, 774 b7 LF Y v
BICBEE I ET, =V vy —$E PALTEHOBBRMBRLEONB I EMNEL -7, ThkT
Y vy —HE LT, AYHR EMmEk, NEE) 04559, EEYEO L O % TLRE
Kbl TRVWIEEhTERY, L L, BES—EODLEE Y 7 F VnEREN L THRBIET
AFHUT 200EMBHMBRBIATHEYL, 20, T vy —ERSFOIERRAD OI5E
BT COERBREBIC DL TRBEHO» IS TOWEVWDONERTH 2,

BEL L) VY —OZERIBELRELELTVWEEASETHLT, T+ ViR (5 b
U o L) OFEEREN, NF Y VRRIE, 1 A VEGEM ATP 7 —EA2HET EE Vb TV S
DT, L v FE— v (Vignaangularis)'V ¥ —F v v (Arachis hypogaea L)'? I B\ T, PAL
EHEA PRI EVS T EBREIN TV B, E polybractea SEEMIAIZ B W T HFHEMIC PAL
MEHERES BRI N, EEHEZME - TED, NF Y VBROBEEFERACLEZ DN E S D
YErZTEL, - I,

BT, Y FNVREY » 2T VIRY, WEWMOBHBERIGY 7> VEE LTHBIEL TWE LA
h, ELBRAICED SNTWS, /33 (Nicotiana tabacum) TlE, A b L ZDE W (EEL
RIEAREYY) Kk > Ty /P VB DIERBBRL L E, $hEZNETND Y 7 F VIEEHH
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Fig. 6. Changes in PAL activity and protein contents when pectinase was added at 6th day
(137 h after inoculation).

FLTWB I EBNRBRINTWAR Y, E polybractea BEEMTS, ¥ ) FUVBROEMCL D,
PALIEHDOAKR LS 7 =/ —VERG(EEEI Nz, BEY » 2 vBEHVEERICSVTIR
WG AR OBRPE Y, E. polybractea FEBEMIICY + RE VREF 1@ Y v+ REVRA T
NETY /) —VICBRESETRMYT % &, PALERIREIRHES OB B>t (F—- 9 KFEH),
L) FARBEY v REVEREAWVWS T LT D, E polybractea FEBEARNIC B B BiEIRIG
2T F VEERRAAERRNE L e FVERJREBUT I LB TELZOTRRVALEL LN
%,

STcAMP i3, BHIIRTR, AV F Ay 2y Y+ — L LTERT A EDBRSATVS
», EWICBIT B Y 7P VEERANDOBEER, REPLMITEhTORWVY, Keen 6%, 54 X
(Glycine max Merrill) FH&EIC cAMP i< & 2 BHURMMIEE 7 > 1 b T L ¥ v vEREERHL
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7219, SR, =v Vv (Daucus carota) #FWTT7 >4 b7 L d v VAREELEZEL
1219, E. polybractea YEEHRAIC B W T H, MASEE Y v = VA2 ELS S 2 EELAETH
2EFTTIERISNTVSY, Lo LAE PAL fEHOEENCIZE(LE &1 5 X1 h - f2, MK
fER s v = vHERICIE PAL 2335 L Wi WS E VW EBbh 5,

YA X7y A4 VERKRICBEES T 5700 v ) vy —5hS, Phytophthora megasperma f.sp.
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M, —EOR ML REHICELA D EBDLNS, 5%, RIFF—E¥EHOVIL, VIFNR
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ExNBEESICPALEMDMEES Nz, £19 ) FARERMT 5 &, HEBAREPELSZ
F5h o 7o, PAL EMMEES i, R FF—€¥DRMb g/, PALIFEHO R b5 L
foo BIC6 HEWRRZ FF—EE2RMT BT Eickb, 4BELIRNICY v 30 SEREES EEX
SN BAEE PAL FHEOFENHE SN, WThOEAS PAL &7 =/ — VAR E DI
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Summary

The effects of abiotic elicitors and pectinase on cell growth, phenylalanine ammonia-
lyase (PAL) activity, and the deposition of phenolic compounds of suspension cell cultures
of Eucalyptus polybractea were investigated. Sodium vanadate significantly suppressed cell
growth and activated PAL. The addition of salicylic acid showed small effects on cell
growth, but promoted PAL activity. Pectinase treatment caused activation of PAL.
Especially, when pectinase was added on day 6 after inoculation, rapid induction of PAL
activity was observed together with the synthesis of proteins within 4 hours after the
dosage of pectinase. In all cases. there was no clear correlation between the activation of
PAL and deposition of phenolic compounds was observed. It was suggested that the
addition of salicylic acid or pectinase affects directly PAL activity, without any damage to
cell growth.

Key words: Eucalyptus polybractea cell cultures, PAL activity, Abiotic elicitor, Pectinase



People’s Expectation for Forests
—A Case Study in Morotsuka Village and Bunkyo Ward—

Naoki YASuMURA, Shigemitsu SHiBASAKI, Sanae TAMURA, Kazuhiro HARADA,
Sang-Yoon Kim and Shin NacaTa

We conducted a questionnaire survey by mail to study the urban-rural difference in
people’s perception of forests.

There are significantly different answers between the regions to nine out of the 15
questions we asked. Residents in Morotsuka, a mountain village, are more interested in
forests, and they go to forests much more often than their counterparts in Bunkyo ward,
inside Tokyo. They have more definite purposes for visiting forests such as fishing and
picking edible wild plants. The same definite purpose is found in the mode of participation
in raising forest. We found that rural people generally appreciate the functions of forests,
including water resource preservation and recreational functions, not mentioning the
timber producing function. On the other hand, both rural and urban residents have rather
similar taste as to the type of forests. They prefer older forests, either natural or artificial,
and share expectations for the future functions of forests.

L-Phenylalanine Ammonia-Lyase Activities in Cell
Suspension Cultures of Eucalyptus polybractea (1V)
—Effects of Abiotic Elicitors on L-Phenylalanine
Ammonia-Lyase Activities—

Tamami TeraDA, Shigehiro Kamopa and Yoshimasa SABURI

The effects of abiotic elicitors and pectinase on cell growth, PAL activity, and the
deposition of phenolic components of suspension cell cultures of Eucalyptus polybractea
were investigated. Vanadate caused suppression of cell growth and activation of PAL.
Addition of salicylic acid and pectinase showed small effects on cell growth, but promoted
PAL activity. Especially, when pectinase was added on the 6th day after inoculation, rapid
induction of PAL activity which seemed to be accompanied by the synthesis of protein was
observed within 4 hours after the dosage of pectinase. I'm all cares no clear correlation
between activation of PAL and deposition of phenolic compounds was observed.



