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BE © T 199341 199354 B, ATHEARERG—NERTESK, B E
METFIEE FARBHEETER S M R E A Rk, Mo sis{ems Bl B iR H
HEE, £ 25°C T, 19%(W/V) BMIEE S5 2% (W/V) HTERE (Onozuka R—10)AHGEH
FiRERmRTEA R, WHERERESL 2d BEEHE T HiREE,

X @A BW METE FRERK BB S4ER

BRI R LR E MR T A0 A% (Butler et al., 1989), B—F [, X
EERTRETNZHRAL, 1984 4 Saga SF|FiSEMKD B (Laminaria japo-
nica) FAERKERI, (B34 KRG MR EERMM SO BOER, Buler £(1989) Fisf
B AN % KM & TR (L.saccharing) RIBIRIGH (L. digitara) FRAFtK, 3
HETRNES, €561, BBEERKEEEK—HRERD, FRB% (1978,
1978b) QIS THWETFHRSEE A BAR B EE T &, R AETREEs—, ET
BRI, BB EE RS, EREMRLRE, AR Bl
Y ZHG MR R T AR B A T A A S R B A A, IR ST AR M TR T o 4 A TR A
(C B AR, H MR RS AREBEE B2, ETOEBRAAHE
R i#k o
1 #R5H*

1.1 MR EEFRF® F1993F 1 A—1993F 4 B # 7 1R Lo 184 (Laminaria
japonica) WRELT-k M AETH A AT HAE SR 4, KB N-P # K (N, 05
mmol/L; P, 0.05mmol/L) #£ 12.0°C+0.5°C UL (£ 20001x) 335, FHAK &
FEINEERE (1% ,W/V) f1 NaCl(1%,W/V) FIKE N-P iK% 12.0°C+0.5C, HHs
JBHH 12h/12h RS,

1.2 #ESEVIREN 4SRN (Halioris discus hannai) WIE ¥ 8o MR B & 1
WIDEURREES I T 555 % Liu %(1984), AR TIRGE R, BIE HUIREEE (alginase)
W R R,E XA FE 25°C, 2.5mg/ml B EEEGY (Sigma 755 A-7128) FNAR (10

* BFEHERUAEHESRRXEEBo R FLRX—80. LB, WAET 1968F 5 A, L85
AR
FEERES T, S,
WAEEE: 19944 4 1 B, EZAH: 19947 A8H,
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mmol/L Tris M, pH = 7.8) &1, f§ O.D:y BN BRAIFTRAOBELS—TE
J18AL (UA)(Kloareg et al., 1987), FMHEKAHAEBERMN, F 751 B0t
THIE 235nm SheYBOLHE , (i EEE 1o
13 FERANVHE&SEE  KBEE&KER 0.1mol/L AR B & ik (pH6.S5) &
% ,7T 18000r/min(4°C) B.0 20min, FE#FIE pH = 6.5, 3 IMA 0.7mol/LNaCl 7E2%
BiER. BWHE T AR BEAEEAR AR (1600r/min, 10min) KilE, AELABEE
MR FRERELE (1—5) X 109/ml, HHEKREN12(W/V), XN MAFEEE
(Onozuka R-10) ZE2%(W[V)o T 25°C {RiR/GHE.L (1000r/min) U $e40 g B IR 4 )i
K, XLERAKEBK +1%(W/V) NaCl + 1%(W/|V) BEEEF. B, 2L,
A 0.9mol/L PFEREEIRFEA K. REH L (500r/min), # 1k 10min 5, R EEE
B, B LR BEHE MR DL R, IR B MR B — 3, In—3% VBL &
RABF(FEBRET) (0.1%2W/V, T 0.7mol/L NaCl H1), 5 Smin, F] Opton
I BB Epi-fluorescent X 16 ¥4, FAMVEE KK (370nm) RN, WELEN
BE. MEERARN SR REBBRRELBERMNMIMREFE, BEF 1—-2d GHE
MR BERITE A -
2 #R5itie
2.1 AN EEREEEN MSSEEMEROREss, 2RBasrRER, HRE
BRBGIE 72924 0.33UA/mg. 8 Liv Z(1984), #UE Turbo sp. UL B ER I Y
30% 5 90 % AR 2 Rl TRER S 4 BT 58 =10, B IE A7 4 K 48 B BN RS K RS, 6-
YHBER . EOES,; 5% Boyen F(1990)R45, 8 Haliotis rufescens FUIREIMEE
BB ARERE., FEEBSBABEMEER (fucosidase); ¥& Yamaguchi % (1989)i%
TR AANERRYER S EAERE., BEER (fucoidan) F, HE KK (ma-
nnan) E§, . AKEEE;IE Kloareg % (1987) R4, # Haliotis tuberculaza {2EUYY) 45%
580% WA 2 RSB ES RIS Y, £ E 4 HBEEKE (Hannuronate lyase),
MR IE DL PR SOk, AL R B B RO S, B 30% 5 90 % (tRANE 2 R HEBR vk R e
L MEASEERE AEEBRHBEREERESRG, %S REEARERIRE
B.AER . BBEREEHEMD, TRERBMETX—Ho _
22 mARSFEERBNSE EZREAQ% H0E 22 FEEB T2CRE
3h G, iRl TR B AEER ZREER(BR 1) 25, HEH/VEHM . Shia
BB L My B RELE &, WREERLRS, MoHEikc xehkamigeE
(B 1:2 AZEMEE, ER 13 Ot e G g BUE) KiELE (12h—16h) 7K
FERREE , KB4 € 58 & B 2= A M B, i LA 7S, BT L R SR I BE AV R AR AR (B 1:4)0
BEERRIE, 7T BB AYPE Ao
REMEEh&HVENSHE RS, EE DRIK, 594 A4, w88
BB A EREEOBREER. ROBO8)RIKEERSAERBESERE
IR E B RE A RANEE, ALRIES,M 0.7mol/LNaCl 4B &, LK pH=6.5,
25C RA-RBROBERN, 5205 (1988) HiE BES B BEW R(CHAKREERKR
FUHEA—H, BROBEHREFERBAEY 3—4b, MALRERBIERA R E
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RKEFERE, FIRESETHRE FANETRARNAREEERERE LEER,. UK
HIEREERTE DRI X, ERSEARE, FERKRERETRE, TSR EEA
SHIERER. ALRAE LI BEER THREE, LIETZE N HE B R mrRE, (X
ZOE(1988) R BDERAER T HA MK, BB AR TENEA, o
23 FAERGHNEFRSENELE  KEF2dEREERNE, ~TLEAEINEEE
—EBERBUFEIOL, HENEH,. ARRERHAENR 1:5), S2REIEER FARAK
(B 1:1) DIREREREER 1:4) HERAHREBRZLEREEESR Bl &
SREERE IR, AR ARRE ST, R ED o

Saga %5 (1984) S EEIEHEERK, ALMEFRERES:, RERBHEER,
Butler 25(1989)43 E il &8 AMERE WA ERE, 85 1-2d B0 RERKEE
ek, A REBE—FER, ROKOIS)SERBBWRIRE A, HEFEHE,
RRBTEER, — RN EVBEERIBENERZREERREWE, N-P HKEFE
FREERKESFETEEKR(EEKRSE,1982), BETERKBEMANFRBINREER, B
R#Ek—F R

EREAEFREROIEASER., £/t (Davison et al., 1990; Butler etal., 1990),
N kBWHR (Kloareg et al., 1987; Ducreux et al., 1988) #HI; ARITIEHERT 5
-HE N SR A TR, B AT DU JRLAR TRAA , B ST T MR D F R O B R IR L 0 s XU TR i
BEEHE, FANRER,. ERERS R EEAMEEREY, REFAR ENLERER
77 ERIGHE
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RETEK 1982, MG EE A B S B SR MM R R A Rk R A8 AR > 1 B IR 1(5D: 9496, ,
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ISOLATION AND CULTURE OF FEMALE HAPLOID PRO-
TOPLASTS FROM LAMIN ARIA JAPONICA

Qin Song, Wang Xihua, Tong Shun, Zeng Chengkui (C. K. Tseng)
(Instizute of Oceanology, Academia Simica, Qingdao 266071)

ABsSTRACT

Female haploid protoplasts were isolated in January to April, 1993 from female
gametophytes of Laminaria japonica using abalone enzymes extracted from the dige-
stive organs of the abalone Haliotis discus hannai. Single cells and protoplasts could
be isolated effectively from filamentous gametophytes after incubation with 1% (W/
V) abalone enzymes and 2%(W V) cellulase (Onozyka R-10) at 25°C. Microscopy
and fluorescent microscopy revealed that viable female haploid protoplasts were iso-
lated, and that cell walls were regenerated after 2 days.

Key words Laminaria  japonica Female gametophyte Protoplast
Abalone enzymes Cellulase
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£ RF: BEFHUERERAe o Bl A B K (Plate) 1

BERR 1 % 5 M ¥ U2 B GR A% 4  RUOE 3% (X 160)
Plate 1 Isolation and culture of female haploid protoplasts from Laminaria japomica

LERSENE FHRBERE (EXNOARSREL R (fiamentous female gametophytes of L.
Japanica, stained with VBL and excited by UV), 2, 3. WM®5h FRe. 2. rEmMummmag, 3. 808
MWW (2. after Sh of incubation with enzymes, stained and UV excited, 3. alter 5h of
incubation, stained but without UV excitation); 4. W#I12h GRe., B MW E RSN after 12h of
incubation, stained and excited by UV). 5. s R2d S0@E, 4B MMR MM cafter 2d of culture,
stained and UV excited),



