AMEXRTYSSR] H22AH Hes
Korean J. Plant Tissue Culture
Vol. 22, No. 6, 339~343(1995)

Z 0| 20| Arabidopsis thaliana 7| 2
MEZZEL 9 o|d ZejA ME| o]x

<]

3

® 2

8

35

2

sz Aot

—
=

% 4293

Effect of Iron Ion on Cell Division and Microcallus Growth in Mesophyll
Protoplast Cultures of Arabidopsis thaliana

Hyeon-Yong Park
Department of Biology, Chosun University, Kwangju, 501-759

This study was performed to investigate the effect of iron ion on the mesophyll protoplast culture of Arabidopsis thaliana.
Mesophyll protoplasts were isolated and cultured in a modified IMH medium supplemented with various concentrations
of Fe-EDTA. Relatively low concentration of Fe-EDTA (<0.02 mM) induced the low level (4.8%) of cell division. In addition,
the cell division and microcallus growth were dose-dependently stimulated by 0 to 1 mM of Fe-EDTA. In 0.5 to 1 mM
concentration range of Fe-EDTA, microcolonies were readily formed and the plating efficiency (8.5%) also showed maximal
rate. However, more than 1 mM of Fe-EDTA inhibited the initial growth of protoplasts. The overall results suggest that
Fe2+-ion concentration plays an important role at the early developmental stage of protoplast regeneration.
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AN BAEe| 528 Arabidopsis thaliana L. (cv Landberg
Erecta)?] £x-2 49%2] sodium hypochlorites] 3%7F FwiAb
T8 F 2245FAdeeA 38 A3t 1/2 MSwjA|(1/2
MS salts, 1/2 MS vitamine, 0.1 g/L inositol, 10 g/L sucrose,
08% agar, pH 6.0)$]¢] IEskaich A& A&L 17°C, 10
Azt 2770 pE - m-2-s71), 14 A7t ¢2719] $AHxA
sl A FeioF spedeh 4-5F AR FAY AEA
AZ 05-1 am =79 A& Azl YAAE 39l

Z 1%9] cellulase (Onozuka R -10), 0.25% Macerozyme
osmoticum (0.3 M glucose, 0.2 M sucrose, 50 mM CaClz,
pH 55) 2.8 &g AL3tEo g AAAA 26°C ¢2A
ol A 3-4A17F Fot 233 T0-80%7} A3td 423
2 50 pm nylon sieveell A AEs = 2AES AAT F 71
¢ Bxgo £ dAEH 2 F AFdE AA
alal 7hebeks A3AA Y 2 mLe] AF (04 M sucrose,
01 M glucose) S F943 F A 2A 345 d32
A Hetel & Loerz 5-(1981)e] A percolls o] &3 ]
Z214 41 28] 8} (density gradient centrifugation)-g& 33}
o 4HAAE AHsAs FRIE 4 mLe] 24403 M
sucrose, 02 M glucose, 50 mM CaClz, 20% percoll, pH 55)
9ol 2mLe) QA Al g 28 ol FES 22
2% F 103 B B0xgslA v1FH YA 2ES S5
Aet. vlFel L ¥ 49 Aole] %ol F4W 4
AZ Felsked Al ALEG,

#ela 93203 % Tnbri- Milligan} Hodges (1986)
2] IMH ujA]E macro - elements, micro - elements, vitamine,
diverse sugars, proline, 50 mM CaClk, 25 sM 24-D, 05 M
BAP, 0.3 M sucrose, 0.1 M glucose, pH 558 £33 5 mL
o WAz & WIFHA(AZA 6 cm)el 4-5x10¢
protoplasts/mL2] WEZ 343 F 26°CellA ouf ok3t9i o).
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31, A AdelAe 01, 025, 05 1, 2, 4 mMe] $E2
A7)l YFAAZ vk F 139 Eot Vel Fe-
EDTA®) &g #&abgirt. =8t wjokse] Yehts Fe-
EDTA®] ogFe] Heo]el ojgt 711A] 2 chelateZ AHE-
8l EDTA (ethylen diamine tetra —acetic acid) %8 ] %
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Arabidopsis®] {AAE wlefss T AEEL n|H
E Ho|2 oS AdolHI] Fted MR dE FEo
Fe-EDTAE #7}st F ALY A& A7)} A4
& oAk =1A, 0, 0004, 002, 01, 05 25 mM
Fe-EDTAE %718t F vehe AZEYES Figure 1A
of el

Figure 1Ac]|A] R uje} 2bo] tf 2o Al A EFH 0|
s delubx] 9kgkew, 0.04, 002 mM2] Fe-EDTA &
M= 14%9] F& FHEo| WAL, NEEIL 8Y
Aol A4 FAHA. 2t Ho] o] FEE bwj F7H

- 71 01 mM Fe-EDTA ¥ XxoME FAEo] 42%F Fof

AT A AEFELGe] 64 T LH, 05 mMeA
B BAEC] 72%2 F7HET SAo) 5dA ] o] EEA
7} A= ol d FIAAZA M 05 mM7IAE 5
o] Z7hsl A mAR A0 Aol T A wEkA:
Aol FFHNH 22t 05 mM o] 2 T FH 25
mMe] M= BGEo| A ] WolxHA u|A Qe YA
w3 227 AP

Figure 1A vjept uis} ze] M EE G5} njA @229
A AA o] 05 mM2] =& Fe-EDTA %o|A 714 &5}
Aog Jepty] wie] o AYd sREHE odelr)
2)sked 01, 025 05, 1, 2, 4 mM2] Fe-EDTAZ A7}3h w)
oM vl RAPE A A 2 HEEEES
05-1 mMel| A Jelykon](84-86%), o] =R o ¥
AVH3-2%) F2(44-48%) Fe-EDTA ¥ XA &
of wllste] FFEo| yrelzcHFigure 1B). Figure 204
By ksl Zo] wioF 129 Fol A" w4 a 1
mM (Figwe 2d)ollA 7P whE A4S Ron, o2
05 mM (Figure 2c)oll A 28lx Zd8 v} =7y} We %o
ME mA A0 o] dA 3 A AYHAUT) Fe-
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Figure 1. Plating efficiency of the protoplast of Arabidopsis thaliana.
The protoplasts were cultured in IMH medium containing various
concentrations of Fe—EDTA. The plating efficiency was calculated
at the 13 -day culture.

EDTA o] wh2 njAdejas] g4-2 ek 129 $ 01
mMol| A 100-110 pm (Figure 2a), 025 mMejA] 150 pm
(Figure 2b), 05 mMe] A} 180 sm (Figure 2c), | mMejA] =
220 pm (Figure 2d)¢] =715 Jepde. 22y olegt
Fe-EDTA %9 7o whd miAgas] JHERE
2 mMol| A =4 170 pm (Figure 2e), 4 mMo)| A 70 pm
(Figure 2f) =718 @A} 7Hastgon, MEEGER
3-2%% ‘iebgek(Figure 1B). of2ja A7} A4 Heo|&
of o8 #lelx] EDTAe] &3t &aA<IAE Fs7] 4
6}04 wleFul R o] 7+7+ 0.1 mMe) Fe-EDTA® EDTA9] &
=2 01, 02, 04 08, 16, 32 mM2 H7}3t 3 A 29 o4}
3 T EAFS A8}l o Table 13} Figure 3). Table 1o
2 A ¥l u}e) 7é°] 0.1 mMe2] Fe-EDTARHS A7Md =
ol = 48%2) Aﬂzsﬁégg By, EDTAS =& 02
mME w7betel S A9 02%3 AEEIEe] HA i
stolch 02 mMel o vepd BAANEES vk A8
Sob v =23 e vqAgAE Yehylen 2RE
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Figure 2. Effect of various Fe— EDTA concentrations on microcallus
formation after 12-day culture. a, 01 mM Fe-EDTA: b, 025
mM Fe-EDTA: ¢, 05 mM Fe-EDTA: d, ] mM Fe-EDTA: ¢,
2 mM Fe-EDTA: f, 4 mM Fe-EDTA. Optimal growth of
microcallus showed in IMH medium containing 1 mM Fe-EDTA.
Bar indicates 50 pm.

Table 1. Effect of various EDTA concentrations on the protoplast
culture in IMH medium

EDTA conc Days in culture
[mM] 3 5 7 9 11 13
01 +2 06 32 44 46 48
02 + 06 04 02 02 02
04 + + + - - -
08 + + + - - -
L6 + + - - - -
32 + + - - - -

a+ more than 8% lived cells, but not observed divided cells: -,
less than 8% lived cells. Numbers indicate plating efficiency (%).

gelo wAR AR ALHY AL Ho|A A
(Figure 3). EDTAS] S =2 04, 08, 16. 32 mME uH7}zs}
Qe o NEEde A BAEA| gorow, M EES
wjek7) o] A&HHA S o AFxs} FHQI EDTA
o] wizkel g Az AE7|7F mg FEHA
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Figure 3. Effect of additional EDTA concentration on microcallus
formation. a, 0.1 mM Fe-EDTA: b, 0.1 mM Fe-EDTA + 0l
mM EDTA: ¢, 0.1 mM Fe-EDTA + 03 mM EDTA: d, 01
mM Fe-EDTA + 0.7 mM EDTA. Bar indicates 50 pm.
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FE AZEGS w2 YA mHE o

s 2Ael7] $15te] A thalianad] QHBAMEE Fshed
Qe g7 AP WA YW AHEHT g )

Aol wmale] ¥ FEe 1 mMlM AERGo] o}
AT olAE A Ao EAHE Ao Seyth
Aol A A3t IMH w)x|o] §55e] Sl Fe-EDTAS]
5% A7 ol A Y MS (Murashige and

Skoog, 1962), B5 (Gamborg, Miller and Ojima, 1968), Nitsch
(Nitsch and Nitsch, 1969)u]#] £o] 01 mME& F3sl2 g}
=4 B3l 002 mME &§8t3 ¢}k 002 mMe) Fe-
EDTA FEAME A gl ofF HE HEEY

(142)% ek ow), B2 Qubel wixle] 2gsh2 9
Lt :ngol 01-025 mMeME A EEDE] A53stAt
oAA8] 2-3%2 Wekeh E 4T Az Jepd AAY
0-1 mMARE $EE U545 AZpdEel 459
22 oyl AR wd w2A AP o4 & gld

o) A& i I} B2 A EA QA W
5] §15A l FAHAAAM)E oF7]A7IH, Jrak"]
L& SAALS e ez RIHT Qg
Viskot and Bezdek, 1984) aehd B dFe] APAT A
O% 1 mM2] =% A 7} =& 84-86%% AHEFY
& Bk o= MS wiA B} 5-108), IMH ujx|of #]
EEM H-50u19] wme dFse Aolw, FAAAEE 1
mM o] 2] F o A vt
Algo] o] 43w Fe-EDTA ¥x}¢] EDTA7} wifAd
oM Yehd £ gle odgkd] g A¥AF, 01 mMe
Fe-EDTAZ A7dd W x2Z v st 0.2 mMe]
EDTAZ #7109 wix|elME ofu] #A3t A EFH o

A5 FA9 o, 04 mMIF} 1 o]4ke] EDTA FiojA
E AEREYo| 93] AAFHAY getA Aol AHRd
Fe-EDTA7} A 2zuickel] Vel B3 Feol o8t 7 o]

= AL A £ 9l olgh 2 A Kyo (1990),
Kyo$} Harada (1986)7} Nicotiana®] 2}&-v]oFelA] 1 mM9]
EDTA% ko] ojsf F-Awje] frxeet A&2] i3yt &3
oI5l 0 ke S Al Ko ()
EDTA®] o}xdel &7} EDTAe] o)t wjxv) pH A3}
o 714 J Aolgtil F &89 A %, Hangarters}
Stasinopoulos (1991} A. thalianaZ o] 43+ Alge|A] wlz|
o] EDTARA7} Arsta}A oA formaldehyder} 341 5 o]
WA Q=7 A SALEE debd + AT
23 o} Qs

B AL Egle] 1% 5(1 mM)e Aol Y8l
ool z7|A A A ERGI nAg A AS E4

TS o Fslsieh E g7 Z= Arabidopsis®] Z#]vj
okolu} AEw|FE dS FHAo2 T 4 g WA
ZAX9 71z71 Hez 79"

3 2

Ho|L0| Arabidopsis thaliana®] mesophyll protoplasts s
ofell mlX|= o38-& ZAF}7] $18Fe] mesophyll protoplasts
% 228 F Wyl IMH wjzlo] M2 9& Fx

CEDTAS 28t bk B4 uehbe 9458
B, AZLAE S AT A 04 A
F99 A}7] o] Fe-EDTA ko uie} #x3] Zebd
& alsigich 2o e Ad A EEG] FEHA &
grom, 0.02 mM v]gte] Aol MEFEEFC] @St
o 05-1 mMejA 7b4 whe AERdEd 22 T9ES
Beon w2~ J4H AAE 7P dge @2
=%(0-025 mM) 2] Fe-EDTA7} AH7tg wixloME 5E
9 Z7hel wEsle] FAEo] wobA A, A MELLY A
71sb mA A0 A I FE] Frle] wlHsle S
AHE Aoz vepgeh ae olgd A 1 mMejA
HIAE Hel F 1 o] FxelME FxE wirte] u}
gt B&o] FA3 ZFAaHE A2 FAFHUT B A7l
A GEAE 98 NELG Y w720 AR
A2 Jehgd 05-1 mM Hol& Fry Al Jdwh 2
2 AMEHI 9 wA el sl 5-10m] ¥ Fxelo
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