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ABSTRACT

The isolation and culture of protoplasts {rom hypocotyl originated callus of Phaseolus
vulgaris cv. Damyang were carried out, The maximum protoplast yield of 4.6x10° per
gram fresh callus, using the 13-day-old callus, was obtained by digestion for 6 hours in
the enzyme solution. After 10 day-culture of the isolated callus protoplasts, plating
efficiency was 50%. Thereafter, cell cluster formation was effectively stimulated by
eliminating mannitol from the liquid culture medium, and followed by leading to callus
formation on an agar medium after 3 weeks of the liquid culture.
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wEel A 42 FIRT cytokinin Rgie] #3 HrE 22 £d7 Sy 2 31
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e o s A¥d] ERE dF (Phaseolus vulgaris L. cv. Damyang) & & HIEE
o] A A, LB A=, cellulase (Onozuka RS) 9} macerozyme (Onozuka R-10)-2& Yakult
Biochemical Co., kinetin (N6—furfuryladenine)-2 Sigma Chemical Co.2 % ¥ =tz T34,
= picloram (4-amino-3, 5, 6-trichloropicolinic acid)& Dow Chemical2 % 5 7] Zw-& A o]t

ztt=el callus @i =2 ok {FHE ¥ A] = Murashige and Skoog (1962)9] 7] &
) A o] sucrose (30 g/1), myo-inositol (100 mg/L), thiamine-HCl (1 mg/1), nicotinic acid (5
mg/l), pyridoxine HCl (0.5 mg/l), picloram (2.5 M) B kinetin (5 pM)& A7k Aol
o}, W] g pHE 1N NaOHEZ A-&3te 5.72 2A3tg.er Difco Bacto-agarg 0.8%
(w/V)E| Al A7 ete] agarE 2847 £ 100ml Erlenmeyer flaske] 50 ml# }-po] ¥
121°Cell 4 1587t F 7ot Agstgeh &4, 2dFd FAE 95% (v/v) ethanol?} 2.5%
(v/v) Cloroxo] BRAFAI z FFA3H skl A 797 LolAA Thehe A& 23Ut
o] A:L ki WiAdA 3547 EEEso callusEt FEAF =, callusye oA 423 A
Ao BREEESDRA ol E 9844 fEle BEE AHEogeh

FRE el K. °JE§’“ 15 $e1A47)7 98 BERERS MRS Table 13 2o, o
2 5mMe] phosphate buffers] 2514 A FEAsIE 13270 o &= callus M 3ga,
0. 45 pme] Millipore filter paperiéﬂ Hid 5449 20mle] Wz 90 rev/min, 30°Ce] A g
FerldA Agete] 9FLAE FHAGT LS Yol A 5A L A3 Fof pore A7l
200 pm= 2 A E AL 44 °E“6}°f] FA-z249 ETYE REHESY RS AAATZ
(prefiltration), o #g E¢d-g oha 147 ¢ Agstgch. AR 6A 7 F<F A FE Fo
AE&4AE= (100g, 95 & /’“9*"“ & AAG 2, 93 95 AAE 0.6 M mannitol & &
A callus 45 v g ez 08 ASUAEA Tz AdsAs 5A0z 4944
o] s} 10° protoplasts/ml = =2 ek o] durA A Wl FA B2 FIHSIE

ERwee = Glass petri dish (¢ 5.5 cm)e] callus W] ¢kA] 8} 712 SHwl R & gFA = &
e 9924 dgd¢ 0.5ml JE Y Parafilmo g =530 27°Co] RERTl A o o3t
gt W eF & 1095 plating efficiencyE £ 7 319 2 Morgan and Cocking, 1982), mannitol
& AAD callus 9 Feho] 2AXA A FAT. Az FAR Fole A SR

Table 1. Enzyme solution for the isolation of P. valgaris callus protoplasis

Ingredients Concentration
Cellulase (Onozuka RS) 2.5%
Macerozyme (Onozuka R-10) 1.5%
Mannitol 0.6 M
Calcium chleride 0.1%

pH 5.7
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733 (Phaseolus vulgaris L. cv. Damyang) g] &} ZozHE $x5 callus 2704 9
HAAE FeA7 59 BRkHs 4 54899 27 (Table 1o 4, sk 1394 J=
callus 24 & Agsld 547 B¢t Z4A S 3 = prefiltrationi] # g4 Lo o}
NE MRS AAG ¥ oh4 147 o BRES Ae59e W 99449 A 5%
& vEblen] o # 22 1g% 4.6x10709 9HAN A s 9ok (Fig. 1 2 Fig. 3A).

HEAAE F837] 147 Aol prefiltrationdt A& 2] YHAH 9 hEL BMAIE
dlell wf ¢ FFAA o] A}, o] prefiltratione. & A Z3 & AAA7 oz o ol Ao Hilk
(undigested single cell) 7} fr2) == @7 WRo= Atgdch 647 LIEY G4d A=
olml &4 KBRS #44% fistger, Ad4dez ARAAY By 24s 2o
Sich. Pinto beano] ZEpyfiffio 22 v g 449 FEES J0A, AFE (cellulase 0.25%,
pectinase 0.25%)9] &FA48d o2 AA 7L (12~184]7F) A=) 3t 8 (Pelcher e al., 1974)
ol ¥latel 2 HgEe] A AA = ZdEe callus 27 o] go] 4= pinto beans] A2¥} ik
E (cellulase 2.5%, macerozyme 1.5%)2 Z4&dog HA7(64A70)9 AL vL &
FAUEE & F Ak AT callus =7 £RE Wk 109 A ALY 5534 74
Atolo] A= EEESY 4L Velgs] ol Ee (Kim et al., 1982), ##H4kE £31E callus
23 o= WPF 13449 242 FAYS 47 9820 frEld AAdoz ey
(Fig. 2). Callus®) 437 %0] o Aol24% QA Sl 2E5E AL, Do o
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Fig. 1. Protoplast yield as related to length of Fig. 2. Protoplast yield as related to age of callus
incubation time in enzyme solution. culture. Protoplasts were isolated by
Protoplasts were isolated by prefiltration prefiltration method.

method using 13-day-old callus.
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Development of P. vulgaris callus protoplasts.
A, Isolated protoplasts (x190). B, Cell division by formation of cell plate after 4 days of

culture (x250). C, Bud formation after 4 days of culture (x250). D, Dividing cells after 10
days of culture (x250). E, Cell cluster after 3 weeks of culture (x130). F, Cell cluster

leading to callus formation alter 4 weeks (x120).
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M (Fig. 3B), 97 A2 Ri@s 943 & Mg o E5A 4 (Fig. 30), == 2~
9 B7E FA 3484 B Pes Sa=gdd. E4% HABE Zodgkae

2o ERERC R A7 99 2R AqNE 82y ul 9ok (Meyer and
Abel, 1975).

% 1094, $A4EE 4] =@ (Fig. 3D), o

24 A 50%=A pinto beand] G424 0598 Sy Uy
plating efficiencys} 40% % x5 A (Pelcher et ol., 1974) Bri: Bo SEIAEHS V}E}-
th, o ® WA 258 mannitols A A sz Awl] ke AT Wk T 5T ] =
K7t e f o= (Fig. 3E), 49 AZ3 5 Ao &4 AL £RS TE—-"S}'
ok (Fig. 3F). Mannitolg- A A A7l v]A o4 Az A%< mannitole A= 22
Al A At 280 AZ2EF FHo| FAF Aoz veder 259 EREAE A4

o) ¥4 fie ExlES 92EHosiy 479 98049 ¥ Fl 4 mannitol

< Azl A2 AHE v calluse] 5o ZFAAo gl B3 (Morgan and Cocking, 1982)4]
AE & 9
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745 (Phaseolus vulgaris L. cv. Damyang)e] FTHE] A 453 callus= 36 BEERS A4L3d
FRERE st o] & Kaesty .

1322 ol A callus 24 & 64 0F¢ 48T 47, 24 1gF 4.6x10009] 4F2AA #4
==k €824 ek 102 A} F9 plating eficiency= 50%%5 o= o] =] %8 mannitcle = A
QA A A HEERES FEC 2ot afAo Rz, AF 3T 448 AzAE AANA] &
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