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ABSTRACT To evaluate the biological effects of dykellic acid, a novel apoptosis inhibitor, isolated from
mizrocrganism on the plant cells, the cell growth, protein contents, and superoxide dismutase (SOD) activity were
im estigated in suspension cultures of tobacco photomixotrophic cultured (PM) cells on 12 days after different
concentration of chemical treatment. The cells were cultured in MS medium containing 0.7 mg/L 2,4-D, 0.3 mg/L
kiretin, 30 g/L sucrose and 200 mM NaCl at 25C in the light (100 rpm). Dykellic acid strongly inhibited the cell
grewth by evaluating the cell fresh wt and the ion conductivity in the medium (ICso, about 20 uM). The results as
inhibition of cell growth and cell wall damage were same. The compound significantly increased the protein
contants and the SOD specific activity in proportion with the dosage. The results suggested that dykellic acid may
have biological activity in plant cells and tobacco PM cells may be suitable biomaterials for in vitro evaluation of the

bictcgical activity of natural products.
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A4S invitrod|A A7) 9% £ A5 E F U
Ao 2 7=} (Dalton 1980; Nishida et al. 1980; Sato et
al. 1987; Yoshida et al. 1989; Fuerst and Norman 1991). A
A A AL7|Fe] dE FFY AZAE B d5
kel Ad F, AxY AR MAY o]HEL (ion
conductivity)Z FA}sh= HPHE o] &5l ZHHSEA AR
A A& invitro FA AR E £ 9SS B3 v} 9}
t} (Kwon et al. 1999).

Dykellic acid= &%0] (Westerdykella multispore
F50733) wj el A Eejgh EAREA, TEAX g Ax
At (apoptosis) A Lol glom FHZo| Ed
polyketide 3}gEo|t} (Lee et al. 1999). Dykellic acidell=
AE AME A oE A AR, ARG 9A F
T 24o] HEiA T o, 2 Eol thk Azl o
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B ApMs g FELu|RME (photomixotrophic
cultured cells, PMA| X)o)] dykellic acidE *&]3te] A XA
Aol vAE GES AT 3 dykellic acidE )
PMA Zo| AHastge o HAEE= FAHMNAZ (reactive
oxygen species)ol] &3 AstHQ AEHAS Hrlsly) 98}
o superoxide dismutase (SOD) A WH3ls ZA15Th

iz 3 dy
MSHIUME H BEE X

=l (Nicotiana tabacum cv. BY 4) FZ8u] 94 X (pho-
tomixotrophic cultured cells, PM M ¥)= Cha £ (1993)]
o5 A NaCl WAANEFE ARSSIATE iFAN 2 A%
2 0.7 g€ 0.7 mg/L 2,4-D, 0.3 mg/L kinetin, 30 g/L sucrose
¢} 200 mM NaClE &3 MS (Murashige and Skoog, 19
62) AA¥RA] 20 mL7} E7] 100 mL flaskell FHFEsted 25°C
B2 A% 15 pmol m” - s Yol A ehulokatdh (100 rpm).
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Dykellic acid (Ci1sH1604, MW = 248) (Figure 1)< X%
(Westerdykella multispore F50733) v eljoll A 23 A&
AHLEHET) (Lee et al. 1999). Dykellic acid+=
o HEET71 0, 0.1, 10, 30, 100 pMo] HEE
off wixjel H7}sdct.
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Figure 1. Chemical structure of dykellic acid isolated from the broth
of Westerdykella multispore F50733.
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o] o] HEEZ 3l 50%9] ol AEEFE YeRE
7} 1RHE 9] FEE IC 2 E S3ith

&

XE4% $5 9 SOD PHEH

gl SHNE AEF 05 g2 0.05M 214 ¢ (pH
1005 L3 A el LA A9 F
14,000 rpm 2 1087 YART BE HEAG TFL
o2 A8aH YN AHRE BSAE ZEONAZ A8
Bradford (1976)¢] ¥ wel =335t

SOD &4 McCord®} Fridovich (1969)¢] HhHe| wlzh
xanthine, xanthine oxidase (XOD)$} cytochrome ¢& ©]-&
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Dykellic acid= @4 PMA| 2] A4S #AAstA A sl s}
g’iﬁ} (Figure 2). Dykellic acid 1 uMol A& Al EA A A2
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Figure 2. Effects of dykellic acid on the cell growth and ion
corductivity in suspension cultures of tobacco photomixotrophic
cul-ured cells. The chemical was added to the medium at the
sut sulture and the effects were investigated on 12 days after
tre_tment. - & - : cell growth (g fr wt/flask); - ® - : ion
cor Juctivity. Data are means + S.E. of three replications.
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Dykellic acid ;HE] 7} 274l w)# 3l EA ) A E
o) vl ke #A 3| S/ et (Figure 3). SIHE F

A oA 3 (mg/g cell fresh wt)& F3E|7F 2.17 mg
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Figure 3. Effects of dykellic acid on the protein contents (- ® -,
mg/g cell fresh wt) and the superoxide dismutase activity (- @ -,
units/mg protein) in suspension cultures of tobacco
photomixotrophic cultured cells. The chemical was added to the
medium at the subculture and the enzyme activity was investigated
on 12 days after treatment.



136

Dykellic acidxg]o] wZ 2] Zu] A ZollA] ThY F
ghasta s g3 AL gastEdd vAE G digt
of ZAF P27} Sivkal Azkei

¥ 2

n Aol Eeld dykellic acid7} 2 EA Tl v|XE A
98 9% Grhshs] Astel, g FEEIPPAE
(photomixotrophic cultured cells, PMA] Z)oll dykellic acid
2 vkt =r 2 Xty MEze Ay whA ke 9
superoxide diamutase (SOD) @A) v]x&= Jes ZAKS}
Ak 2l PMAEE 0.7 mg/L 2,4-D, 0.3 mg/L kinetin, 30
g/L sucrose, 200 mM NaClE &-f3 MSalxelA} 25T, &
ZZ100A @_E}HHOJ (100 rpm) 3}ch. AviulorA] 33HEe
q213 & 12uR]9] MEAR AR wjx|e] o] AEEE
3 AEoEge) Ao dXsRen, e MY
FaiAl AAA1HE (Cso, 9 20 uM). Dykellic acid #
Z71gtel g dHE TAY 9d e
A

S

%
1o
=

e
[s]

o oo J\N’

70
=7
SOD H|&4 =g AA3] F7HIZ ool Z3=Z dykellic
acids ABAEZ QAL A3k @84S XY Yo, &
W) PMAIZE 42 JoRE Baze) Aede o1 &
de FE LAY FAHAN
AAE: B @ #ep7ley ATrlssiedal (HS2703)9)

A

EEDE

0 =
AB=E

Bradford MM (1976) A rapid sensitive method for the quantitation of
microgram quantities of protein utilizing the principle of protein-
dye binding. Anal Biochem 72:248-254

Cha HC, Sohn JH, Kim KS, Choi KT, Lee KW (1993) Effect of NaCl
on salt-tolerant callus in tabacco, Kor J Bot 36:113-120

Dalton CC (1980) The biotechnology of green-cell cultures.

Biochem Soc Trans 8:475-477

Fuerst EP, Norman MA (1991) Interactions of herbicides with
photosynthetic electron transport. Weed Sci 39:458-464

Kwon HK, Kwon SY, Lee HS, Yoon ES, Kim JS, Cho KW, Kwak
S8 (1999) Responses of tobacco photomixotrophic cultured cells
to various herbicides. Kor J Plant Tiss Cult 26: 183-187

Lee HJ, Lee CH, Chung MC, Chun HK, Rhee JS, Kho YH (1999)
Dykellic acid, a novel apoptosis inhibitor from Westerdykella
multispore F50733. Tetrahedron Lett 40: 6949-6950

McCord JM, Fridovich | (1969) Superoxide dismutase. An
enzymatic function for erythrocuprein (Hemocuprein). J Biol
Chem 244:6049-6055

Murashige T, Skoog F (1962) A revised medium for rapid growth
and bioassay with tobacco tissue cultures. Physiol Plant 15:473-
497

Nishida K, Sato F, Yamada Y (1980) Photosynthetic carbon
metabolism in photoautotrophically and photomixotrophically
cultured tobacco cells. Plant Cell Physiol 21:47-55

Sandmann G, Kowalczykschroder S, Taylor HM, Boger P (1992)
Quantitative structure activity relationship of fluridone derivatives
with phytoene desaturase. Pestic Biochem Physiol 42:1-6

Sato F, Takeda S, Yamada Y (1987) A comparison of effects of
several herbicides on photoautotrophic, photomixotrophic and
heterotrophic cultured tobacco cells and seedlings. Plant Cell Rep
6:401-404

Sato F, Yamada Y, Kwak S$, Ichinose K, Kishida M, Takahashi N,
Yoshida S (1991) Photoautotrophic cultured plant cells: A novel
systern to survey new photosynthetic electron transport inhibitors.
Z Naturforsch 26¢:563-568

Skehan P, Storeng R, Scudiero DA, Monks A, McMahon J, Vistica
D, Warren JT, Bokesch H, Kenney S, Boyd MR (1990) New
colorimetric cytotoxicity assay for anticancer-drug screeing. J
Natl Cancer Inst 82:1107

Yoshida S, Kwak SS, Takahashi N (1989) Biorational approaches
in herbicide screenings for economic weed control. Proceedings
of the 12th Conference of the Asian-Pacific Weed Science
Society. Seoul. 81-87

(594 200019 24 29)



