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ABSTRACT

Leaf mesophyll protoplasts from five cultivars of tobacco (N. fabacum L.) were cultured.
The protoplasts did not survive in culture medium containing Murashige and Skoog
inorganic salts for over 6 days., NHNQ; and TeS0,~Na;EDTA concentration of
Murashige and Skoog medium were toxic in tobacco leaf mesophyll protoplast culture,
Therefore we investigated optimum condition in Murashige and Skoog medium. High
plating efficiency was obtained by reducing the concentrations of NHMNQ; and FeSO,-
Na,EDTA to 1/3 and 1/10, respectively, on the supplemented with 5 pM IAA, 0.5 zM
2.4-D, 5 M BAP. Plants were regenerated from protoplast-derived calluses.
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Table 1. Protoplast isolation from five cultivars of N. tabacum L.

Tobacco Qsmoticum Cellulase Macerozyme Incubation time
cultivar (%) (%) (%)
" Wisconsin #38 0.5 L5 0.3 5.0
Turkish (Aromatic) 0.4 \ 1.0 0.3 4.5
NC 2326 0.5 0.8 0.2 45
NC 82 0.6 0.5 0.2 3.5
Burley 21 0.5 1.0 0.3 3.5
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Fig. 1. Effect of NFE,NO; concentration in MS Fig. 2. Effect of FeSO;-Na;EDTA concentra-
medium on protoplast culture. Plating tion on protoplast culture medium
efficiency was determined after 10 days (MS). Plating efficiency was calculated
of. culture. FeSQO,;+Na,EDTA concentra- after 10 days of culture. NHyNO; con-
tion 10p#M (o) and 100xM(s). cenitration 3. 4mM(e) and 6. 9mM(»),
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@ Foigsl vhel —3sla = (Gamborg and Shyluk, 1970; Zapata et al., 1981). B9
NH,NO7} 18 A A ) ool A28 =) A 2] BE RBHEK TCAZ 271 1AL o MR
Al 2 A EEde] HE gz RaEt g ol (Zapata et al., 1981). v AZM hEEo]L
9 2o AzEAd] B3 WE fiEe] HiRgor AR AZERE dodA
9% J5iEs) 9l ok (Meyer and Abel, 1975). o)A % 94344 w4 NHNO.S 2y R
L gFAeR o7HH, 249 AEE ATAvc gel —Hiko] gla A e wetd & 8
ol Al Az gleh B gl 4x NHNO;/t MSEASES 1/34%6. 9mM) % v 4%
AA Y BE EHENS 29od, 1/65EG 4mM AR va4 5.2 4E 0] fEfd et
e} 1/60]3te] BmolAE SRFol 9 HEHEHS o 23# FEH] WPtHL
o AZEGe Qo7 934AY FE T8 FastgFig . ol g7 NHNO:2
okd zAETE evlEdd 7 EREYE KM E 2329 v 9wl (Zapata et al., 19813
Bokelmann and Roest, 1983).
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Ae ket ZA G ukg v AA gekek(Fig. 2). 22w MS7 R (100 £M) S} 1/105 %
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Table 2. Response of N. tabacum cv. Wisconsin #38 protoplasts to various hormones in the
plating medinm®

Auxins (M) Cytokinins (M)
Kinetin BAP

NAA TIAA 2,4-D —
0 05 2.5 50 10.0 0 0.5 25 50 10.0
10.0 0 0 - - = = = e
0 10.0 0 R - = = - =
0 0 10.0 - - - - = - - - + =+
5 0.5 0 - - = = = - - 4+
5 0 0.5 - - - - = - + + + 1+
5 0.5 0.5 — — — - — — + + H# H#t

Protoplasis were plated at a density of 5x10* protoplasts/ml. Plating efficiency was calculated
after 10 days of culture. —, no division; 4, less than 10% divisions: 4, 10 to 30% divisions;
., more than 30% divisions. *Modified MS media wecre used of which NH4NOQ; and FeSO,-Nag
EDTA concentrations were reduced by 1/3 and 1/10, respectively,

Table 3. Protoplast yield and culture of protoplasts in five tobacco (N. fabacum L.) caltivars

Tohacco Protoplast 1st cell Plating Light requirement

cultivar yield (No. /ml) division (days) efficiency (%) (at 1st day)

Wisconsin #38 4.5x10° 4 40~45 No

Turkish (Aromatic)  5.0x 108 4~5 50~60 No

NC 2326 7.5x 108 3 50~60 Yes or No

NC 82 5.5x 10° 6 60~70 Yes

Burley 21 5. 0x 108 5 40~50 No
EFS 9k 1/1090 10 pMg A-g3 & =] 45% = plating efficiencys} Folale B = 9q
o, 53] w] kA 10* protoplasts/mlo] stz AFAA S 58 2% G 9IUAY JEEE
9% WA ol BAE Meyer and Abel (1975)¢] 335} —'ﬁb}% Aoz ®e
FEd Aol gl AYUA BN Aol FiE A AILA 420 AES Aoz EE
Hat

Table 2= A4 & Wisconsin #382] A& AA o] ko] gle] MS fkw=e NHNO,Z
1/3% FeSO4Na,EDTAE 1/102 27 B wW oA 2243} cytokining] HHgo] wt
£ Mo ﬁfﬁFFi detd Zole, &AL WAANE FRYE Aret 2~371A F

-5\}‘”&"4 R7F 2 EHES 9= Kineting] A 7b2e #lEHEe] S50 FREst

o BAPZ%E:HL"ﬂ Ark AlZEGe] (B A28 PR T4 2Faze] HEs

].,_/ shgrr (Fig. 3). o2& T ZEHA gt 29= Nagata and Takebe (1971),
Uchimiya and Murashige (1976) S¢] #7148 g19] ¢-44L HET BRI= ohg Ao
G 2T 2 FEE BN EARED 99 A9 @7 Table 20 AA% 52 zEe
270 A EBEY A% AFAA L EHEL A8 o FAA Ghot MSEEAMAY FwE
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Fig. 3. Protoplasts culture and plant regeneration from N. fabacum cv. Wisconsin #38 leaf
mesophyll tissue

A protoplast 3 days after plating on modified MS medium,

4 cclls stage after 6 days in culture,

A protoplast-derived colony after 10 to 12 days in culture.

Protoplast-derived colonies.

Protoplast-derived calluses after 7 weeks in culture.

A protoplast-derived organized callus on shoot inducing medinm.

Shoots from a protoplast-derived callus after 3 weeks on regeneration medium.

1. A regenerated plantlet after 13 to 15 weeks in culture.

I. A protoplast-derived plant showing normal morphology.
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A BAPE A8 WA 7Md 52 AZESE =42 5 Aok AW Foted plat-
ing efficiencys] §lolx H47he] HZRE viElAT 50~70%9 & MHESUEEE F
BL + 4=

FREEZSY #H&d 2525 mannitolo] ke MSEAWA 2 &4 2,000 lux, 27°C,



504 Korean J. Bot. Vol. 29 No. 3

16/84249] SLIMMN A EESe A shoots} Be] 8 fEstel ARHAZ L, FyEd &7
A o2 BTES B AFE o] ol (Fig. 3).
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