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Isolation and Culture of Protoplasts from Hypocotyl-derived
Callus of Soybean (Glycine max)

Lee, Kwang-Woong, Haeng-Soon Lee and Sang-Gu Kim
(Department of Botany, Seoul National University, Seoul)

ABSTRACT

The isolation and culture of protoplasts from hypocotyl-derived calluses of Glycine mazx
(L.) Merr. ev. Jangyeop were carried out. The maximum protoplast yield of 5. 3x10°
per gram fresh callus was obtained by digestion for § hrs in an enzyme solulion
containing 3.5% cellulase, 1.5% macerozyme, 10% sorbitol and 0.1% CaCly-2H,0 at
pH 5.8, Newly formed cell wall of protoplasts cultured in MS agar medium containing
10 M @-naphthaleneacetic acid (NAA) and 32 xM NS-benzylaminopurine (BAP) could
be observed after 24 hrs culture, The first cell division of the protoplasts was observed
after 3 days of culture; cell clusters after 2 weeks of culture. When transferred to solid

media, the proioplasts formed cell clusters gave rise to proliferating calluses.
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233



234 Korean J. Bot. Vol. 28 No. 3

(Glycine mazx (L.) Merr.]of| A= & 5w ok=) A = (Kao et al., 1970, 1971), m. == (Zieg and
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Widholm, 1981)0]vt 7] (Saka er al., 1980) 2 & =he]oksl A Z (Christianson et «f.,
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Table 1. Composition ol the enzyme solution
used for the isolation of soybean[Gly-

A , wme] Millipore filter paper2 4
/‘]/11 g, A7) 169 Fo-wifE 2

27 cine maa:(L ) Merr.] callus protoplasts
F4 23 & Ww 35 rev/min, 30°Ce] I — e — —
ZzolA HFAHTE FBALd 647 = Constxtuents Concentration (%)
ot ARE & pore A 7| 50 pmEE Y Cellulase(Onozuka R-10) 3.5
Edoz Z4e 2342 249 E34% Macerozyme (Onozuka R-10) 1.5

o #ete] {EKIIEE A Asts 1002404 7% Sorbitol ' 10.0

7T AT sd 22892 AAAL F CaCly+ 2H:0 0.1

297 4944% 2% A%sdE o R
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#HFH o2 Yy¥dAe FEi 1x10* protoplasts/ml7} 5 =5 =A%,

EERe) ks, 7]730] 56 mm= & glass Petridishell 0.8% agarE 37147 98 A=
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& S
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sx 10% (0.55 Myel Al 254 =24 1 g2 5.3x1070Y L AH7 &=

=
F2 z:q N

73 %.  sorbitol 35
= gl e} (Fig. 1.

B, ru|o i3
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A ¥=2l% intact YRAA 5ot Foleg en, 4 A7RAC 2.0x1054, 5 A DR E 2.9%
1057, 6417t Fell= 5.3X1057 2 A% F-7bsddrl oL o) 48 At_]oﬂ;\i 038 Pas

N .

Ak 2, TAZ A FelE 45X1071Z, 847 A9 Folx 3.5x1071 = 2 q
*

g9 2R 4Ze WG 15Y FRE FA8A AL AR, BT 6 G 3Eo)
w e 4FAY L EEE Lotns] ot AF2Y 27 AF DA 749 3D 7
Aoz 2597t W Fe ZFe 24% Table 19 EEERMEC 44 647 T QAEAA
22 99429 e mmagdd sh(Fig. 3.), W 16494 25z o3y A%
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Fig. 1. Protoplast yield as related to osmoticum of Fig. 2. Protoplast yield from soybean [Glycine
the enzyme solution adjusted with sorbitol. maz (L.) Merr. cv. Jangyeop) callus as
The callus protoplasts of Glycine maz (L.) related to the length of the incubation
Merr. cv. Jangyeop were isolated by the time in the enzyme solution (Table 1).
filtration method using 16-day-old callus The incubation was carried out on the
and the composition of the solution is shaker (35 rev/min) at 30°C. Calluses
shown in Table 1. The incubation time used were 16-day-old callus tissues.

in the solution was 6 hrs.

ERaEe wg FIE 9345 (Fig. 4A)E Wddozn AR ¥, 49439 2=
1x10% protoplasts/ml 4 & ==& 3o v]okg AT A, vl 244 7k0] AvpdA] A=
WHol AAE7] A4 o (Fig. 4B), v ¥ 3UdAFTHE 4 Azsr L4¢ ARS9=
7% FAee ALx FA=GR(Fig. ©). ¥ 8%11 Avied A REAEE AR
olzzlom (Fig. 4D), = ¥ Al 24dg A 2FFoe MEHRE F 4514 Fig. 4E).
45 o) A o) gFehe] A2 HlRLE i sorbitol& 2] A g 9‘.—1—%&. W F A HAAN A gE
& g JEzAl u}oﬂ Al kg A& 7z éﬂ] ZF27t J4=9 o (Fig, 4F). o]¥A #45

% =

g e Azy 2Razdy AT AL =3
ATl QHAAE FH5d ol Bl MEE ST A2 v =5

2 A2 A% 98459 el oke] glel 9] 24 osmolarity: 0.3 M
okale] (Gamborg et al., 1973), 10%(0.55 M)2] sorbitolz A A& #-& o

B 5 27298 A$Fig. D vz A dAF q T FF] wHAE 94 oF
2 ¢ 2= ¢tk = Mandarin £Z9] ksl AFEJAE 0.3 M]3z (Kao et al., 1970,
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Fig. 4. Isolation and sustained culture of Glycine mazx (I..) Merr. cv. Jangyeop callus
proptoplasts. A, Freshly isolated protoplasts (400x). B, Plasmolyzed protoplast
showing newly formed cell wall (500x). C, First cell division after 3 days of
culture (480%). D, A cluster of four cells after 8 days of culiure (450x).
E, Cell cluster formation after 2 weeks of culture (270x). F, Callus formation
obtained in 4 weeks of culture after transferring cell clusters to MS agar
plates (2.4x).



September 1985 Lee et al.: Callus Protoplast Isolation and Culture 287

1971; Gamborg et al., 1973), ColumbusZ

2o o &A X 0. 44 M(Zieg and Outka, 7 |
1980), ez Fiskeby®E£9o] R (Xu el
al., 1982) 2 A< (Lu et al., 1983)2 0. 6 |-
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