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Summary

This experiment was conducted to identify the enzyme treatment time, calcium ion effect, enzyme
concentration and leaf position for protoplast isolation. It was also performed to determine the
adequate molarity on protoplasts, and to investigate the incubation time, pH, PEG concentration
and DMSO effect for protoplast fusion.

The results obtained were summarized as follows | The optimal time of incubation in enzyme
solution was 4 hours. And the protoplast releasing time was delayed by CaCl; - 2H.0 addition to
the enzyme solution compared with no added one. The viability had kept up to above 95% until
the 4 hours after digestion.

The high viability of the protoplast was preserved more than 16 hours by adding CaCl, - 2H.0
to digestion solution. The enzyme concentration had no effect on protoplast vield in range from
1% to 5% and the first or second leaf from the top of the plant produced the highest protoplast
vield among the leaf position tested.

The purity of healthy protoplast was better in 0.4M and 0.5M sucrose than in others, and the
percentage of protoplast aggregation was more 20% to 50% in PEG 6,000 compared with 4,000
and PEG 1,500, Even though the percentage of protoplast aggregation was less increased by 3%
to 7% than without DMS3O0, its treatment was effective to induce binucleated protoplasts.

&

S

T WESHEE, Takebe H2o) ool A go=
= Jﬁ?},ﬁﬁ%j‘_ B RifpEeE o124 olold),

1970440 ¥ MUEIREEW, 0F L8
AT Rl ulel £HHE] MES WA
Heleh 2oy @M #nk WAl B
Kimol B—{telojzl= 7hgo] @R Wi &
F3A =, EMEEe] RiRe ARt o F
of H%s= etk

19604 Cocking®o] ErvlE o] HEMMMS BE
mEsle] FEREME S HiEd BAY &
Kao%'e RIEZHME Mini iy Mins s

ANREE-S- BEEAYOE MBEE ERERE oA &
= B&Y ot EREM MaAA, 1 mad
R Y FiEE BEAI A s WE
2 B "2l Harn”, Power®®2L. sodium
nitrates MEHEHEE FH e, Kameya
2} Takahashi® = sodium ¢]-2&¢) &S HiE
geta #isal gt Kellers) Melchers'd= s
(37°C), &<71el(pH105), il el calciumo] £
ol R E S Bidol Haksloha a9l x, Kaogt



2
Michayluk'® &) Wallin%®.2 2|32 2 polyethy-
lene glycolS {ff 3] BiAST FHEdeod,
Kameya” - RI&HEWHEL &8/ BER EE
el EmEoe] Biso] EEct sl Carl
son%Y.& Nicotiana glauca®} Nicotiana lang-
sdorttiid] BREHME WA AA HpRE Baib
A7 o0, Melchers%'».2 Bal X9} zZh=po] R
BEET maAA afbAg]ezs e ZHE
e RS deldet

olof| & FAFE: MEMRIRE W B EIER
B 7t BRAE S i SRR vlA= #
F polyethylene glycol?] FRELESRI, A, pH
o) R REERS Agol ol BES
FHT o 2 42 REMMLIEE do] Y
29 @akE AgdE de EEREMES Jdax
Bifishod ot

HHE R

F Rigell EHE STE 1983%F XE Plant
Breeding Instituteo]]4] ®ofule “Eaton” 2o =
19844E 9H 300 K3l 2 )2 RHste &=
B2 A3 Bkl #% cellalase(Onozuka R-10)
9} macerozyme(R -10), 28] CPWH*o| &
5 mannitol¥-T R 198 10af+ pEE
oh. GRS Ae-E YA 2500 lux®, Hil
(oF 24°C)efl A Call: - 2H0, KH:PQy, glucoser}
#1453 polyethylene ghycol(¥)F PEG)HHE 1.2
mE Bl T a1 ol FIEHEE RAHE O
6rt S Aol oS 2 Yol L2mf MSHEEES
#wmstel A 2o A28 EEAAA BE
sl o'

EREme] BF EEEEEAN calcium o] & of
8k o) EME 2% (w/v) Y cellulase, 05%(w/v)
2] macerozyme, 0.55M mannito] #EfEd] 1% (w/
v)4] Call, - 2H.0% #HmE A4 wmindl= 2
pH 582) i3 RISt 261C fuiikel BRI
2 EED # 8 el £z FEe] REZH
s oy A}# 4] haemocytometer® 4@l #H
2 @mralger, Sad FBEST MSH el
710 &HH 001%(w/v)e
diacetate (FDA)-S EREE RoMmo HHos
Roale] #ERmEs o 8 miAS WA

fluorescine

ol o EEeRRo] FEHEE Bl
a| X % 05%(w/v) macerozyme, 0.55M
manmitol, 0.5%, 1%, 3%, 5%<] cellulase
(Onozuka R -10)2 ## #khpskel BEBLREM
EF s atsS haemocytometer 2 FHFESF
et

ikl B el iR M THE A
# BEPHEl 1~2, 3~4, 5~6, T~8%LS I so] 2
% cellulase, 0.5% macerozyme, 0.55M mannitol,
CPWeodo] &% pH 589l E#igmE WH# 1y
= 10nf 4 ERSle] 26C BEikEES) {Hig2%d] =
Eal g Eeelc 208 EEAA THEE E
FE 1S haemocytometer 2 F#3l gl ok

Sucrose BE 7L FR2EEse] [kl nlA= #
B oS RRERE 0x g3 mOorEste
BEEEMS A3 MKl ko] 50x g
2 oobA] ELOEEE 2 0.3M, 04M, 05M, 0.6M,
0.7M, 0.8M €] sucroseiiiioll 100x g & .08
3}¢] haemocytometerZ JRIEE R} =7 Y
s AxsAch

PEGe] o] IIEEE fido] o]l
2% 10mM CaCl; - 2H,0, 0.7mM KH.PO,, 0.Z2M
glucose, pH 5591 #iol] PEG 1,500, 4,000, 6,000
L % & 508w/ /v)H FRindled 2,500 lux HEET
o] Fimol A EBLE)] AbSHS M

pH7l BRERS Aldel w|x+= 28, 10
CaCl; - 2H,Q, 0.7mM KH.PO, 0.2M glucose7}
5% 50%(w/v)e PEGS6,000 i< pH 38 4
8 58 6.8 78R MEI # 2500 ux JHETS
Himoll Al £ % GOSPR) HEEEsle] o]o] «E RS
=g #WEkdldd.

PEGE 7 ERHEE Bidol »xs #%;
10mM CaC); - 2H:0, 0.7mM KH.PO,7} &4% 50
% {w/v)2] PEG 6000 igitiol glucosed 0.2M, 0.
3M, 0.4M, 0.5M S il od sz, 0.03M, 0.13M, 0.23M
2] glucoser} FHKH 0% (w/v)e PEG 1,500 %
glucose?} WNE A & 40% 2] PEG L1500 #
o) 10mM CaCly - 2H:0, 0.7mM KH.PO,%& ¢
o] 4] o] & figEel kAl i v} 0.26M, 0.36M,
0.46M, 0.56M<l i3S 2,500 lux BEEETF 2 HiR
ol A 605HR A % MiaRS JHEsuch

Dimethy] sulfoxider} M 88 BiSol nlA=
& 10mM CaCl; - 2H:0, 0.7mM KH.PO,, 0.2M



glucose?l &&= PEG 6,000, 50% (w/v) i&ikel
5%, 10%, 15%, 20% 25% 2] dimethyl sulfoxide
S e 4%, 2500 lux BEEEF e Fimol 605-Rd
BE Lo} olel HE HE-F WA

faR o HE

BRE#e BE EFEESRA calciume]-2 #%
F ool YRR REMEIR R aeEa-e Calls
ZH.0F iEhnalal - [Eol4] =2 FHifzgE &
Bzl dojytont w2 pepfel] R HEE- HHiEs
Wi, mE 4k Nou] RFIHEe] Sy B
7} EEE= o) 8ryRIR] Wl o] glodey
16mpMRI 2 245REERR O Qo] M & S%kg) RS
2ol CaCly : 2H:00f) 2]3)e] 4o 8 R
His MY xolAa, L@l Eol iEtERETE
e Ao’ Weol EREMS o pHE T+
HAed FA=o, B2 FEREET Bl aex
gEsle] 17 #El M+ CaCl - 2H.0E #ims}
A ggotel B Ao® EMEHch alm 24
BempERel] o)3) R#r) Bfho R #al oz
Mol B} #E54 polyphenoltEinE ol ®E{LbY
Mg sl Fe el $£4 zlez sghdd
(=g 1)

100 o o Ty
b _ 23
8o -—~.>< 8% g
3 o . - ]
ERL] \\0_,—0 i
= » i
a ~
8w v Ey
B L)
U

290 <

100 O T B
— 237
g 6o - N ¢ ug
E‘ / . [ av;._;
= 60 - pale] a 585
3 in
g w0 4 Eoa
= Q; o

&

20 \ z

2]
. P a

Fig. 1. The rate of protoplast production and cal-
cium ion effect in incubation time. Viability
( ©),Protoplastyield ( @)of added 1% CaCl: -
2H:) and Viability(o), Protoplast yield
(m) of no added one contained with 2%
cellulase, 0.5% macerozyme, 0.55M mannitol.
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Fig. 2. The rate of protoplast isolation between
enzyme concentration and digestion time.
0.5%(e), 1%{2), 3%(A), 5% (A) cellu-
lase contained with 0.5% macerozyme, 0.55M
mannitol.
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Table 1. The rate of protoplast isolation in different
leaf position

Leaf Incubation time(hr)
position 1 2 3 4 5 [3
1st—2nd 274* 523 2100 2140 2300 2300
3rd-4th 1 299 419  Bb5 836 641
5th &th - 6 10 14 10 30
7th-8th - 9 99 70 192 250

* 10 protoplast yield/gm fresh weight.
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Fig. 3. The relationship between various molarity
and purification in pea mesophyll protoplasts.
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Table 2. The relationship between different incuba-

tion time of PEG treatment and fusion
activity in pes mesophyll protoplasts.

Fusogenic Incubation time(min)

agent 15 30 45 60 75 30
P]:égol:i;ggﬂ 47.60" 46,13 62.40 62.84 T0.42 63.9C
P'E(%Dg())o 37.64 32,19 33.56 5359 4737 33.56
Pkgog‘g@ 1736 1672 19.94 1932 1651 17.50

1) Fusion percentage.
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Fig. 4. The relationship between pH of PEG solution
and aggregation activity in pea mesophyll
protoplasts. The PEG{50%) solution con-
tained with 10 mM CaCl - 2HO, 0.7 mM
KH.PO, 0.2M glucose.
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Table 3. The relationship between various molarities in PEG solution and fusion activity in pea mesophyll

protoplasts
Solution ¥ Molarity Fusion frequency (%)
50% A +0.2M Glucose+C+ D 0.26 62.84
50% A+0.3M Glucose+CH I 0.36 41.39
50% A+0d4M Glucose~C+D 0.46 41,93
50% A+0.5M Glucose+ C+D 0.56 40.41
40% B+C+D) 0.26 20.85
50% B-+0.03M Glucose+C +D 0,36 15.10
50% B+0.13M Glucose+C+D 0.46 17.37
50% B+0.23M Glucose ~C+ D 0.56 19.32

1) A PEG 6000, B: PEG 1500, C: 10mM CaCl: - 2H:0, D : 0.7mM KH.PO,
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Fig. 5. The relationship between various DMSO co
-ncentration and aggregation activity in
pea mesophyll protoplasts.
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