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ABSTRACT

The effects of polyamines on growth, anthocyanin contents and A-glucan synthetase(GSII)
activity in carrot hairy root were studied.

Growth of hairy root was stimulated somewhat when each polyamine concentration was tre-
ated, especially addition of ImM spermidine resulted in about 20% increase, On the whole, the
axial diameter of hairy root was increased in response to increase in concentration of polyamine,
On the other hand, GSII activity was stimulated in response to increase in concentration of
polyamine, especially addition of ImM spermine resulted in about 100% increase of activity.

Therefore increased activity of GSII stimulated growth and thickness of hairy root., Anthoc-
vanin contents was not affected by the polyammine,

A = (12), RNase & S-glucan synthetase [ (13) 9] EAjol of 3k
2 WEY, A% AENe AEg9e zAsw
Polyamine® A%, 5, w4 Wl REHH  Qhs A ATSH Az Assued ool
Aol b el AN BEE ZARE AR Al 0O 06 d A0 @ B oo b
e & QU 2 ol A= A dha) ukal @ f5)o)) Qlo] At Q1 A& & &, o2 7 Al EH L cellulose, hemicellulose,
FAEALA 283t (1) o &3 polyamine & T} o) AelA, e g 783 cllose? TAE ] 9t
,99] E, Jo =z Ghun i) alabe] 3HA(2 3) '@ {FAHEY (14, 15 M AR ZE 5119 calloses 93 A et
& gAgslo(4), Adxe & “3 F2(5)9 FHA ZA5k= GSIol 98] A oIx]=d] UDP- glucose &
(6) Tar e Js(7) Sellx wofdu w3 71 A 23S cellulose®} callose®] 7]EF%Q 1.3-linked
polyamine & Mg Ca™ G 3} b 27P Fol ol A&7 glucans §Aste] Al wtebapg o] Aol HEu
& YR (8) dwl A Qlakstel wtAlst WA kinase zA 9| 3¥s)d sz Sh(16).
o el F7H9, 10) 2 isoleucyl-tRNA synthetase(1 3H, Agrobacterium rhizogenes7} 7}A I SlE

1), 6-phosohogluconate, glucose-6-phosphate dehydrogenase

Plasmid 2} ¥ {FH2H{T-DNA)7F 2842 Azl



196

ASIO] fEE RAT WS Baiol o8, HPAE
A, 4FA, A 59 ThEs 2 AR S o nAbale
e QPsh A om el dplA ol%
R 9 AR wo vl £ e FFEoR
2N ALE S g4 2 2AsE o W oAt
(17, 18, 19). ©]2)3}F hairy root’s A B3 22| H7tH A

a2 iAol A dwrroz HAQ A& Holn(20),
oz o] Wbl = hairy root®] 270l K]-O] Hojal
T oA 23 AMEE S wo] FHdte AR
Bugo]l HoH2l, 22). ¥E A EAlste 4%
obg ul 2 AR S AW e gA 1 A&
Zxo] Wejof vE F F7)%R oA o] Hof
ATH23).

O)J
e

V

wabd B Ao ARAGZHEZ polyamine
% putrescine, spermidine, spermines FEHZ A 2] 3l
hairy rooe®] A7 9 A7 9 H]n of u]x= et ol
w2 GSI SR ] IAS Auna Bere] 23 thA}

229 3149l anthocyanin 5"‘%} 35 ZAEA hairy
root WS 3 23THAL 8F5HE AfAbel] QlofA 71
Anz Bgetad sl

HE ooy

2

1 (Daucus carota L) & o A. rhizogenes A, strain
S AF3Y F5H hairy rootE cefotaxime(300mg / 1)
o] Hzkel MsulA(24)elA FE& AAFHL MS(
sucrose3 0& / [, pH 5.8) #iA & o] &3l 33 (HA O
2 Al ket £ 30mie] wixle] 058 (F.W)S HEs
F2 woksle] gerd] Aehs hairy rootd: A HY
Asg AHg-skgch

Y
4FE Y 4 hairy root HZ HE
Putrescine, spermidine, spermine Z}Z (.01, 0.1, 1,
10mM &8 M=ol hairy root 0.58 & HEd o 27
T, GalA 37 i dg F qHRAZ wAE A9
A AT SR 7 A7 2] i
oot FUAQl v|FE Jr g FAeA)

GSlle| BT BAE 5
Ray 5(25) 3 Cerenius®} Soderhael(26)9] Wi & AR
sydle] 4 323 BUES 2RHQG. AT 2
Z A2t 28(F.W)E IM sucrose, 4mM N2,EDTA,
ImM DTT, 254M GTP 50| %38 (1mM Tris-HCl

Korean J. Biotechnol. Bioeng.

A (pH 8.0)
o} whsE 8o
00x & 9} A1 1 7

°1

|& Abgste] whaApE R up kg
YaEHen Ay oS 63
AL st G4NS oAl 40,000
x 89 45% AEe) sl A& HAAESE Tris 25 Aol
Hebsbe] 2E AT ARSI 4RSS 20040 A
ZZzlil 800/11«] Tris &ZN (002 p/Ci9 uridine
diphospho-D-[U—"C] glucose, specific activity 223mCi-
/mmol, pH 8.0)% 27°ColA 2A17F Wh-S-A| ), Gt
2 ZAF Y& 1ml9 10% trichloroacetic acidZ 2 7}3k
&z} o] 7 g Whatman GF/C glass filter
2 478 F uhdata g 7149 HA3E 98 10%
trichloroacetic acid 8@ 02 3ml4 AWH 96% ethanolE
3md Al A Hsgt o gla\b files F2olA wel
% 10ml Y scintillation cockeaildl] ¥t 1A} 7F o] 4 vk 3k
3. scintillaton coumcr(P/\(KARD Model 1500) 2 "HAbs
2 ZA s

Zm
_g__
s

CiE e
329 WAL Lowy 5209 WS ol §stel
WA g e,

Anthocyanin StEXN
7} ZA 9] hairy root 18 (F.W)2l ZF o] extraction
buffer(1% HCI/ MeOH) 5mlE H7}ate] shaker(47TC,

40rpm) o A 24413 Ft M AE FE8 3 4000rpmel] A
1587 A4t ’}:}% 1-S spectrophotometer{Gilf-

ord-Model-Response) & AFE-3l 530nm ]
FRE(OD)E = AYTHS),

Polyamineo| hairy roote} 4%, =2 ¥ branching
o olxle A%

Putrescine, spermidine, spermine®] Z}z} 0.1mM, 1mM
2] Foll A hairy rootd] AL thEol Wshe] i
SH4E 08 1%, spermidine ImM A& ol M= thZ
ol Hlsted o 20%9 F7le BHcHFig 1). o3
A7} spermidine ImM 9] A2 2 714 F o ALz
219l crown gall tumord] FA(F 2 73)S Hu FAAH

< Joan%(29)9] AR FYUslH ) Putrescine, spe-
rmidine, spermine 10mM X &Pl M= EF hairy root
of A&l Asl aE BA &8 o2 F polyamine
o ¥ A FAA G2 hairy rooty R
H]3}o] branching J %, 274 B necrosisH & A X7 #H3}
=6, 74 polyamine A7 BEo} Holdew 47



Vol. 6. No. 2.

A
©

o.M, branching A%
% 7hatd e (Table 1).

of %49 tHaw gl on

necrosis 1o

7-
6
£ 4
S %
f 31 2
E /
1
J : 77, véizs v |
CON  0.0ImM 1mM 10mM

Concentration

ER Concrol Putrescine
Spermidine (] Spermine

Fig. 1. The effect of polyamine on growth of
hairy root. Hairy root were cultured
at 27C in MS medium.

*Initial inoculum Ca. 0.28 (F.W)
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Table 2. The effect of polyamine on £-glucan syn-

root * thetase [ activity of hairy root cells* (C)
—UDP Glucose was used as a substrate
Treatment Characteristics and (“C) glucan formed was measured
Dia., Branching, Necrosis
Control + ++ - I'reatment GSIT Activity
(cpm / mg protein)
Putrescine (,01mM + ++ — control 1,730
Putrescine (.10mM + ++ -
Putrescine 0.00mM ++ + + putrescine ().ImM 1,910
putrescine 1.0mM 2,280
Spermidine 0.01mM + +++ -
Spermidine 0.10mM ++ + - spermidine (.ImM 2,440
Spermidine 1.00mM ++ + -+ spermidine 1.0mM 1,980
Spermine (,01mM ++ ++ - spermine (,1mM 2460
Spermine 0.10mM ++ ++ + spermine 1.0mM 3,420
Spermine 1.00mM ++ + ++ *Hairy root cells were cultured for 3 weeks at 27°C in MS

— 5 None, +: Fair, +4: Good, +++: Very good
*Hairy root were cultured for 3 weeks at 27°C in MS med-
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UDP Glucose was used as a substrate and ("C)
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Fig. 2. The effect of polyamine on anthocyanin
contents of hairy root. Hairy roots were
cultured at 27°C in MS medium.
*Initial inoculum Ca. 0.28 (F.W),
RS: Ordinary root C: Control
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