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Abstract

Optimal conditions of protoplast isolation from the seaweed Prophyra pseudolinearis have been described. The P.
pseudolinearis is one of indigenous and dominant Porphyra species in the East Sea region. Protoplasts have been
released by enzymatic treatment of 2% agarase and 2% hemicellulase in 25mM MES buffer, pH 6.0 containing 0.5 M
sorbitol. The protoplasts could be fused with neutral red-stained protoplasts of P. okamurae by the addition of

polyethylene glycol 8000 solution.

Key words — protoplast, Prophyra pseudolinearis, cell fusion, osmotic stabilizers, enzyme solutions

Mo

T A9 kA e 197030 AW B g ES
Sl OA}—,—47‘(Pophyr ezoensis) ] £ YO 2 Aok
A0 15%, |27 F ALY 2%E AAE e
e Ags i@]”‘:}[ﬁl I YoM Add
o] Cﬂ%mi EUHAA T £33 F7)e9
3] F7bsta 312‘%, ojof wiat

*To whom all correspondence should be addressed
Tel - 031-660-8563, Fax: 033-661-8514
E-mail : ydkim@nfrda.rekr

516 / A4g3483)7]

2 54 A%
i 3&?1 1559 ML % 7N ol ’fd_"‘ﬁl 3?5151 A
& (Porphyra genus)> XA EF9 FX24E7, 73
Bl ]'70/ Autef el &ote ERTOEAM AAAHoR
140Fo] 2HA dor22], A7A Felx Eud
A% AT 163 254010 R B FAE Be
Aoy AEAAE MFAZ FefA AcH29,13]
AYAARE Az 4, 4B 3 BAFAHL
Ased 0§88 £72 A4 dom, 59 4
HHLE 32T FEdxd FHF FF NP o184

2 S8pL 53, 959 A 4294 308 o

H



ofs} & olfreliAt 2
Ae] ok mjFol o] Foixm ArH41621]. A AAE
87 HeliMe AEEE &
AAsE Aol BFHolth. AFA Y AXHTHER
#9l B-13 xylan®} B-1,4 mannan 12

porphyran® 2 A5 oj $12H|[3], o]

it 245 EY £25a4E o] &SAY
Abgste] afHo s FaHe e o

A
ny
i
rir
o
Jot
N
2

o

to
ek
i3]
)
oXx

[
2,

ut
O:

M
o

=

ox

br i
TR
rlo

=)
ox &
[

go My

©
kY
=
=
o
S

™
534
o MM
o
=)

Jo e

Z
=

lo
X

. pseudolinearis) e % oS

9 ALem[1217], H"} O] Holua, 245

o}l o]:x\]ti_:_o]c} a9y ’r‘j/]ura‘ A ES

Z 3t FAsl 2 FENEA K& 71y 4

14 Bele o}d AxHA g3t 2822 & 3 '—'1°ﬂ/q
AAENAM 2FAAE Beste HFo 2748 &

ted, °]—r-4 FH3 g FINEE AT 7IEZARE o

2 jo oN
ox HU
10 2

o ¥ fr m
[e:0)

k=)
4
DI
e
KV

-
Fu
)
0 [a g
Iz

& 7(Porphyra pseudolinearis Ueda) 2}
ZA(P. okamurae) e ZFLE ZEA FEA gt
A Qs e e Rez FRPES A
A% F, A2 338 AL tL, 1% povidone-iodine
g0 22} 133} 33) AeSAth 2Rl AAL 4
2 HgE s F 13 n@sto 10T WYgstd e,
WA} G4 (1204 M NO3, 84 M POy)E A7}t
LA st 5 ”’”POM —r»il, e
159 0] 835}¢] 80 xmol photons m” - s (12:12h L:D)
2 AYsgh. 449 2712 o Imm” AV)E A2 F,
S A23y) AR 10THN RBsHs).

2

oft N

ol _Kl
=
bkl

kb{l
b
ot
2

o
HO o2

R

wiet WX
N2
{0, 1o
r{o

=2

1944 Felol 7P AT ATE D3

™
o

E 71(Porphyra pseudolinearis Ueda)ol X2 424 2

Aot HATEE golry] 9Jstd, AFY AAAZ 4,
£uE, 1d1 HJUES 77 04M, 05M, 287, 06M=E
Aelatglch. pHol Be 9344 22§ nwsr) A,
25mM MES¢h&g 9 25mM HEPS ¢%&9, 28z
25mM Tris-HCl $2 898 AMg39) 24zt pH 60, pH
79, pH 80 2232 pH 9.027 02 WE ¥, 4835 2
2o} A&tk Tagde] HYxAHS gotry) gt
o§, 25mM MES $+%&9(pH 6.0), 0.5M £ulE0] &4
528 T9Y FE) 2402 WCAH 202 5U
ARl 7| 60rpm)z THSEA ATk BAEH S
Y7} 1% agarase$} 3% hemicellulase, 2% agarase$} 2%
hemicellulase, 3% agarase$} 1% hemicellulase, 4% agarase,
12]3 4% hemicellulaseE 2|8t dF A F=&5 ¥l

@},

28 L 2T AF F, EEHA gL 2 ALY
2 AART) Sk, 30m ETAE FHAL TS,
200x g2 1087 A Reste) 4ZAS vz 06M &
HEZ AofFoleh of AHHA L 33 whEsto] H48
< AAGYY. 93844 YR M5 gRAAA
Agsen, 28 49AAE d7AFNE AHEdtA

AFstnt. 4719 me 432 3w BEee FagE
TR

UYL BEAME

AT A2 4F2A A §¥2A F

&%
at7] s, VA= 27

=2
AEAFES Ao eohraesderd 49
5_ !

_,d
o

K

it

o

1o

rﬁ

ot

a8

Py
w2k

O
ﬂ
)
el
o)
e
fits
¥
_2
;z
£
{4
i
3
.
it
_?L
N

7]
3 °15i7‘]7<“9} ‘ﬂ*“% RAFHER L¥RAE EF
o] 30% polyethylene glycol 8000 A2} ot
Aoz BASHYT 4719 EE #F2 uvjg v
(Olymypus, BH-2)& A&t

=
A0} ObEA| U pHY HHTH 2
QRAAY FAE AARE AT yIHE ¢

Vol. 13. No. 4 (2003. 8) / 517



EEREE R

NE, BUES EGIAZ vELshel ek

34 AYERS BT so] BYAA Feol 4
@ AEGAYAL HHFEE Lohns] sk 7 %
FgAE S 233

¥ 3 Bd g pHYUR A2lste]
S 73+ thFig. 1) 25mM MES ¢+%8&
xiﬂéﬂ

Z Agxﬂaok 1g% 77k 841077, 102><1057H 6.7 %
o, $HIES A S e F¥E 727 76X
10°7), 134 x10°7), 61x10°7] G 31, &9 A= 55%10°
N, 82x10°7, 5.9x10°AFch A5 A | 2 9

_{
I‘H

84 - 547)
le#%%

pH7} °J?%'é‘1ﬂ fﬁl"ﬂ A e YT A 2RVt
29 Yeht Stk 05M £HlE &

hemicellulaseE H7}ste] ZAEA ol HH|F90S o, pH
of B2 AYAd 582 25mM MES 92494 (pH 6.0),
HEPES 9% (pH 7.0), Tris $Z&°(pH 80 2 9.0)o]
A A F 17 22 134X 10°70, 9.6x10°7), 7.5% 10°74,
283 43x10°70 2 Ve, pH 6.09] 25mM MES 934
HE A A AFAA Y F&o] /MY Eken, pH
7 xobass 93 AAY S8l sopack

15

12

-

o—i

&\\\\\\\«

Protoplasts( x 10°g™")

A AN

Ny

§§§§H

. I
61 |

Al
e S

N\

-

N\

Osmotic stabilizers
in MES buffer
(PH 6.0)

Osmotic stabilizers
in HEPES buffer
(PH 7.0)

Osmotic stabilizers
in Tris HCI buffer
{PH 8.0)

Osmotic stabilizers
in Tris HCI buffer
(PH 9.0)

Fig. 1. Effects of osmotic stabilizers concentrations and pH on the protoplast yield from the Porphyra pseudolinearis.
Enzyme solution was consisted of 1% agarase and 3% hemicellulase containig each of 0.4M(A), 0.5M(B), 0.6M(C)

of sorbitol ([J), mannitol(ZA), and sucrose(EH).
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Fig. 2. Effects of various emzyme mixtures on the pro-
toplast yield from the P. pseudolinearis. Osmotic
stabilizer was consisted of 0.5M sorbitol in 25
mM Tris-HCl buffer(pH 6.0) containing each of
4% agarase([J), 4% hemicellulase(#2), 2% agarase
and 2% hemicellulase(Bl), and 3% agarase and
1% hemicellulase(i).
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Fig. 3. Protoplasts and fusion process of P. pseudolinearis
and P. okamurae. Protoplasts of P. okamurae have
been stained with 0.05% neutral red. A, a pro-
toplast of P. pseudolinearis B, a protoplast of P.
okamurae. C, D, Aggregared protoplasts of P.
pseudolinearis( —» ) and P. okamurae{ —w ) after
25min.(Scarle bar :10;m).
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