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WENRE, ERRNRBREME, TEE
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HEXRNFHRDEEEEERFRE, W
REDER, ABHERDSBERATH
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1, ARERNFE R BABRNIER
WX Porphyra haitanensis T,J ,Crang
et B,F, Zreng, &ILEHEP, vezoensis
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B REFT, BHEITHESER. BENEENIE
BN Ly B, TRAGERE,
FHERFEHE RO EFEED, KRBT
MR REEFERF 1 —3em,

2. §§: 2 YEABGE 50mmol/L
HEPES, 0,3mol/L NaCl, pHS.0),
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PH6,0) KA R W BB %,

(D) RER#SERGRS

BEBIRDIUCREEN SRR
MAPRFNFEEMN U, KRESHMED
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KiEwAEk2Z—3ERE, MA2%ES
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=™ 3 %ERIEEERY, R 2,5h), ABMA
#y 20—25um R EFHSEE, BiFEk

A ¥ FiogosEicH 6 UL H.

EXRPAFERE A RER N _HTH
2 WEHR,

ournals. im. ac

C

cn



66 2 &% I =B

® IR 8 &

R AR R T S UE TR B0 45 B5( 20001/
min,5min)j5, MA R &S MK I (H#E4)
HHMELABHEK. ARMAZ]E,
£ 101 A Pl B I8 P Al AR TR A A 3K

FBERGET B 103/ ml EHF, W

o 1ml BEwm FHmaE(H4E 8 4
"= &% SSH-2 Bmiup&RE) 4Bl

1, AREHALETHBEEAR: &
JEg 15, 20, 25, 30, 35, 40V, 4HiH
% 258 (BRI 300V, EINES ] 60us)
FRMEE RS RERSHE DM
SMBHIBEEBEE, BEXETAT
H.
SRAE=

B B A B JEL A TR e (R -
+ 3 AEEFELU B X 100 %
BaEFRERE
R RE AR A=
SRE S AR BRAE 1000

EEN - IE

2. 7R IR 89 L R B B JE] (20,
25, 30. 40s)FIRk HrHL FE 250, 300,350,
100V (Pulse width:60us) &R
R

3, AR RE G E b N Bl A I R
R SRR RINARKENCa® .
Mg (F 1), MEELMBEWER(AE
30V, ENES[A]25s; ko B350V,
i 18}60us),

4, FEEEEARNITCEN RS
MERRR. BMEERERSAREC,
0.5. 1, 2, 3 REABTAE 1hE,
SR EsReAE 2h, FRISHY AR BUAET
PR S, AR S.

5, BRaAEr SR HEITNEMN
R CLOWkIEFE. AMAEIEERED
BANAiE, BT /2 BREP#HTR
SRS (2)FEEER. BRER
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FREmEE R B fa B BESEAE 4 B IR
REA BB BRI, REFNR
ﬁ}‘_}ﬁ{z{ikd\ﬂg 17—22um (R I-1, &
KER), REEE, FWEENELE R
EF 15—1oum(FERI-1) 28 4 .
R AR G R R R A I W
TR, TEHABESTRT, R4
RSt E ST . Kok, BEREE R ke
CERT-2), ERFRENERT,
Tl i A TR R RO M R R A M
WEL, MXAREME R EEY, $iE
WE R AR R Banhed
BIEIRI-4-7, -
#1 FTRARHAERBRIANEN

Table 1 The effects on protoplast
isolation by different enzymes

h % ) M 1:-¥.
Bacterial Abalone Turban
Species | enzyme enzyme enzyme

P, haitanensis l
i

3,2x107 2,9x10% 4, 9x 106
P. yezoensis ‘4.9xzo7 5.8x 10% 6,7x 108

BENRE,: BERK L E/E S ERE
Protoplasts/0,1g fresh wt,

(Z) FEE RIS HE

)

HRBRERNERERE BAEE
05, B RELRE#E. £ 15—40V
M, MEBFRENBX, Eilk, #
2, FERBELIRK, 2SHSERGH
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TR, XFHETREHA A,

ME2TE W, YHEMREE 5N 30—35V
I FRNEAE RN RS 30 ik 12,3—
12.9%. MEZISWEREE, R HFRIE
BB m BHEILL 25-—30s HE. KRHEBRER
250V B, £BE¥HRKE, X % 10,5—

12,5%, ZqRkrrds i 3% K F] 300—350V
Iy WA,k B16,2—22,3%
(EEEE) 2 ki I R Bl400V I,
MEME . EEH B AR B R B = a4
WNLIER, SEEE RN RT3 3
1BH, —BoEERERBEREr, R

B2 EH AT BAEBRER
Table 2 The effects on the fusion rate by AC field

B E (V) i
G ‘ 15 20

25 30 35 40

L
Fusion rate()

12,8%(5.2) 20,4(7,8) 27,0(9,8) 29.2(12,3) 20.9(12,9) 20,1(10.7)

BESMEE AC field initial time. 255 HMWHE DC pulse; 200V, BimpE Pulse width: ecops,

*, @& x All fusion rate, (
Table 3—5 is same as this)

Y: B EAME B 4A®E Heteroplasmic fusion rate,

(Fi—sHER

M3 WSS A EP b0 B R 0 B AL EE KA A S S (K BN
Table 3 The effects on the fusion rate (%) by the duranon time of AC field

and DC pulse
# #H B riv R i34 ] Time(s)
Groups DC pulse(V) | 20 25 30 40
250 10,5%(3,8) 11.5(4,8) 11,8(6.0) 12,5(3.9)
I 300 17.8 (6.4) ig,1(8,9) 18,9(7,2} 16,2(8,1)
350 21.4 (8.6) 21,6(9,9) 22.3(9,6) 17,8(6,9)
400 11.9 (5,5} 12,5(4,6) 18,3(8,5) 14,4(5,1}
250 4.0 (1,9 9.5(3,7) 4,6(5,4) 9,7(4,2)
I 300 15,2 (5,4) 15,9(6,2) 18,3(6,6) 17.8(7.1)
350 17,3 (8,3) 18,5(7,5) 19,8(5.6) 16,6(6,4)
400 13,8 (4.5) 13,9(5.7) 15,4(5,7) 14,2(5.2)

I. B2 % EEMA W MART N SR HERE
Protoplast yield after isolation in 3 % abalone enzyme following
I. AU EBaMB s U REM I M LS EERE

2 % protease treatment

Protoplast yield after isolation in 3% turban enzyme {ollowing 2 % protease treatment

Pulse width; eops; AC, 35V

BRI,

(2) FAMBEZEDRITMEHNR
]

RS BRMER I SHITREAE,
WA R RRE, BNEREARKEE
B E. HE, SHEKEET, FE
oAk SR, R R B 2060579,
HB0% Ll LRI B BUABERFE T, (AR
FRART, ARRIEE, B kS
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Table 4 The relation between the composition of fusion buffer and fusion rates

=® Fid % oy 4 Buffer

Composition 1 | 1 )
Mannitol(mol/L) 0.7 0.7 0,7 0.7
CaCls-2H: O(mmol/L) 0 1 3 5
MgCl:+sH:0¢mmol/L) 0 1 3 B
Tris{mmol/L) 0,2 0,2 0,2 0,2
Fusi?nﬁatf(%) 0 23,4%(10,3)  20,6(18,5)  25,1(11,2)
HeUEAMMTARE, 5RO WNGRNHRSREEER

Protoplast yield after isolation in bacterial

enzyme following 2% protease treatment

R E AC field: 35V, Biin# M, Initial time, 255
e E DC pulse: 350V, Pulse width: eous

23 PMRERELR ERTEHBR
R R4k B—-BrBREREEFHE
BEEE, HUBEERRK.

() FAWMHWEENHREAER

x5 FARS

ARERNBERERAEEETLE
Ja, B RS SRR T KRN R R
fEFEITRLA. DN H AR BERRRENER
AR AR HIT RS . WERBARER

EESBSEHXR

Table 5 The relation between the concentration of the protease and the fusion rate

b4 . 0
Concentration (%)

0,5 1 2 3

-

B & K 12
Fusion rate (%)

0

.9%(5,2) 27,9{(12.2) 31,1(13.,9) 130,0(12,7)

AEaEALHE LG, §RANESNINFRB S RERE
Protoplast yield after zh isolation in bacterial enzyme following 1l protease treatment
AC field, 35V, Initial time: 25 s; DC pulse: 350V, Pulse width. &ops
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A MW ARIE @ RRSR @R
gafeBERHETRE,E 10—60minf,
AraREBRER—(ERI-7),2%
Bfe. BERENEASARANHENERER
fRvs, ZEHE. XHBSHEREER
2 —3 KA. DRSS MELERE
FFREMARET —IRTLEuEEE, S
s s(ERI-8), ¥EHEIOXKE,
SR ITEBR(AKRI-9), 4RFR
WA (EFRT-100. X Fhag i @
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Electrofusion of Protoplasts from Porphyra haitanensis
and Porphyra yezoensis Thalli(Rhodophyta)

Chen Changsheng

(Xiamen Fisheries College, Jimei)

This paper discribed the electrofusion of protoplasts from P, keitanensis

and P,yezoensis thalli by using an electrofusion instrument (Shimazu Com-
pany, Japan) under different conditions of AC field, DC pulse, fusion
buffer and concentralion of protease, The results showed that the fusion
rate could reach 21—31% by applying AC field of, 1MHz, 30—35V for
20—30s and DC pulse of: 300--350V for 60 us and in the presence of
smmolL~}! Ca®* and 3mmoil~! Mg** in the fusion buffer,  The pretreatment
with protease has a positive effect on cell fusion, The fusion cells formed
cell walls after 7 days culture and grew into cell aggregates after 41 days

culture,

Key words

Porphyra; electrofusions protoplasis
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Chen Changsheng: Electrofusion of protoplasts from Porphyra Plate 1
haitanensis and Porphyra vezocnsis Thalli
(Bhodophyta)

Vo BB (H L RO MG RS RO B 4 R 1K

Protoplast of both P, haitanensis(with arrows)and P, yezoensis
2, ERFMT, BREAREH

The protoplast. chains formed after stimulation by electricity
8 BamENEE The fusion of protoplasts
4,—7, BLH£#E The fulls procedure of the electrofusion
8, WFEIOKE MBS HRAEE

Heteroplasmic fusion cells after 10 days in culture
9 HHOREHBARMNE

Heteroplasmic fusion cells after 30 days in culture
10, BRUREWHERT LA

Callus-like cell aggregates after 41 days in culture

(1--3: fRR Bar=zopm)
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