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Factors Affecting the Isolation of Mesophyll Protoplasts
from Populus euramericana cv. | —214'

Young Goo Park® . Sung Ho Sor’

olef el EF-8t 1-214 (Populus euramericana cv.1-214)2) SN EET ERHEMSNA BEHE 258 o
e 2713 BERe W BE, Biuch #AdA 5Es FE SRR B AT it MSE
Aol 0.lmg €2 BAPE HEmd el 74 £ A4S JeEldceh lg#E 24x<10°A48 A4 =
o ERHRE S8 NeE e A2 Cellulase R-10 2 %, Macerozyme R-10 0.8 %, Hemicellulase 1.2
%, Driselase 2.0 %, Pectolyase Y-23 0.05 %2 DTT % MES 598 AT ¥ 454 44~z 06
Me| Mannitol & Y3 pHE 5623 A3 MEARKCIYTE CPWHEELoZ BT F 0.6 M2 Sucrose
B REY Ao [HME 51.8%2 714 A Jebych

ABSTRACT

A method isolating Populus euramericana cv. [-214 mesophyll protoplasts was developed to facilitate applica-
tion of genetic engineering techniques to this species. The suitable medium for shoot multiplication ir vitro
was MS basal medium with 0.1 mg/l BAP. The effects of several factors influencing protoplast isolation could
be evaluated quickly by using leaf in vitro and known volumes of maceration and washing media.

The best yields of mesophyll protoplasts were obtained using leaves in vitro in 2.0% Cellulase R-10, 0.8%
Macerozyme R-10, 1.2% Hemicellulase, 2.0% Driselase, 0.05% Pectolyase Y-23, and 0.6M Mannitol in addition
to DTT and MES buffer adjusted to pH 5.6. Over 2.4 x 10% protoplasts per gram of leaf were produced using
these conditions. For protoplast purification, the most favorable sucrose concentration of floating solution was
0.6M after washing them with CPW solution,

This method of screening factors affecting protoplast isolation could be applicable to other species.

Key words: mesophyll protoplast; protoplast culture; Populus euramericana cv. I-214.
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Table 1. Compositions of washing and
floating solution
R Webig Fling

CaClz « 2H:20 148 mg 24 mg
KH2 PO4 17 mg -
Mg80,+ TH20 25 mg -
Ca(NO3)2 + 4H:0 3 mg -
Dextran ( T40) - 96 g
BSA* - 120 mg
Sucrose - 24.65 g
Mannitol 10.93¢g -
H20 100 ml 120 ml
pH 5.6 5.6

*BSA: Bovine Serum Albumin

O EEREFED REREEMY o2 FERHEE S5 gl
BEEEEFE S Cellulase R-10, Macerozyme R-10,
Hemicellulase, Driselase &t Pectolyase Y~23-& /B
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stah(E 2). 3 B2 BREHEE 504, 80

2, 11043, 33 AAZAr
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Table 2. Compositions of four types of
enzyme solutions, used to degrade

cell wall

(%)

Reagents I it m I\

Cellulase ‘onozuka’ R-10 2.0 1.0 20 10

Macerozyme R-10 04 04 08 08

Hemicellulase ‘sigma’ 12 12 12 12

Driselase 20 20 20 20
Pectolyase Y-23 0.05 005 005 005

Potassium Dextran Sulfate 10 g
Potassium Citrate 166 mg
DTT* 30 mg
MES buffer ** 3 mM
BSA *** 100 mg
Calcium Chloride, Dihydrate 18 mg

Potassium Dihydrogen Phosphate 17 mg

Magnesium Sulfate 25 mg
Calcium Nitrate 3 mg
Mannitol 10,93 ¢
Distilled Water 100 ml
pH 5.6

* DTT : Dithiothreitol
** MES buffer : 2 (N-Morpholino) ethane
sulfonic Acid
*¥** BSA : Bovine serum albumin

24 MES $39& 98 =& L8319 2 #HE
£ 9lasigch

B HERHZE AA 25 Floating Solution A2
Sucrose WER Mg %R

SHER BFEEEE RRKeR EHT e floa-
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st =d, olm sucrose ¥5-% 2tz 04, 05
0.6 07 08M= 3t EUHEE FEEtR ek
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il ok (B4, 1985, 5 Chun, 1985).
Pl A2l 154 sbAE sESte 1/2MS &
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el A A& AebA stelvh ol A cho] ARt
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i
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Shoot Multiplication ( X tie)
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BAP Concentration(mg. 1)

Fig. 1. Relation of shoot multiplication on M3

basal medium to BAP supplemented at
various concentrations.
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Fig, 2. The effect of four enzyme concentrations
on protoplast yield ( —) and viability
(-+) at 3 incubation times.
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Fig. 3. The relation of protoplast yield ( —)
and viability (---) to mannitol con-
centration in enzyme solution
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on protoplast yield (4 ) and viability
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7L 2A Vebgoh

A ol %o B9 phenol ¥ HHE T F
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Table 3. Effect of several sucrose concen-
trations in floating solution on
protoplast purification

S
\lcc&o\?eo.am 0.5M 0.6M 0.7M 0.8M
Factors .

Density (x10%) 39 38 44 23 26
Viability (%) 89.7 91.8 949 923 89.8
R. Rec* (%) 466 455 518 275 312
R. Deb ** (%) 18 27 22 31 4.0

*R. Rec. : Rate of recollected protoplasts
**R. Deb. : Rate of debris

ol AT gos] & w PTHyos uwokdd
EREBA A BREESE 2 ke TU8 A=
S FEHLE REEESY A8 A Hols: o
4% oS multiple shoot A HE#12 Ak 3t
g olm A H3 e AL 01lmg 49 BAP &
R MS EAREH#G o o REE ANAE
T2 FREHA g2 1/2MS E#E o83
At

£ ARl A8 BEZE Cellulase 2.0%,
Macerozyme 0.4 %, Hemicellulose 1.2 %, Drise-
lase 2.0%, Pectolyase Y-23 0.05% % +t&3lsd
= W MY & SEES Jehd b o FolAME
Cellulase o] %7 $9% BEKoIH 29 Cellulase
9 559 Macerozyme & 27+ ¥&4% A4S
& AA3Erh 2R 45 2HAQ mannitol

Fig. 6. Shoot multiplication on MS medium
with 0.1 mg/1 BAP
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Fig. 1. Leaf expanding on 1/2 MS medium

without phytohormone

Fig, 8. The mesophyll protoplasts isolated
from Populus euramericana cv. [-214
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