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RE TUBFEUL A-1994F2 A, AREESKER®, ¥ eBl221 ik [#FH
CaMV 358 BEE)T, GUS(S-HEHHE)ZERD K nos 1 3" HEX IFABTNETEA R
Yk, 48h 5, 7S RRMRAET ER B FmE Rz GUS ERMRRK, £
RR, MK FTERERNMFERSAREBEN M RER, CaMV 355 B[ FHEHRK
MR REBERLPORE, HEXRLERITENE T

@l mE EESA EERWAZA BESES CMV 35S BHT OUS BN

BRiEEAMAMERES, MNRERFARBBELRNTIENR LEIORE(ERSE,
1993), EE W E LA B IR 2R R h, BREPOGUAKF, BHERLXERTIENRR
EEEEAESAIFNR, BRINREET , R ARNZERNFRMA A ANER T
Rtk (Saga, 1991), REMBHE—LXRBENS, FERKTEBEERSRED,
FEFBMEEFZAIMNEER, 1987 4 Klein Fifit T AARNERM, ¥ CaMV 358
BEIT-CAT (ABRLHERR) ERAEAFRTEARPRERERE, = 1991 F
B, B 8 FlIG R ARBRIRE(ELE%E,1992), Levy (1991) & HERMEHEL
ABILERER. AXREALERRKE CaMV 355 Ba)F-GUS ERFABEIEH
SR XA R ERER,

1 HE5FE

1.1 M REFHE 4 (Laminaria joponica), ¥EH3Z (Undaria pinnatifida)
T 19934 11 f—1994 1 ARBERKRFEA ABER, RAKNNFER (KXES
B34 15 X 5cm?, 10 X 4cm?) FAAIKEBKNEERE, T 1.5%KIHEE 10min, HiER
70% CEERIBIBFHEIREEYE, A KEE/KP R M. WIBEHH-RIE P EMH - (1 X 1cm?)
10 8¢, RAR(EHRZA 0.3cm, K lem, F3HD) 8 H; BB RH-RAKDEMHF (1 X 1em?)
10 B, et 8 B (4 B3k E 10 X 4em? /NEFH&KR, GHRERA 1 X 0.3cm?; 575 4 5
E 30 X 10cm? Tk, SK lcm, E224 0.8cm), FHR(ER4 0.3cm, & lcm, &
SYEE) 8 Hro MW MBI M TR 4 B, HAHRA pBl22l HEMEH K BHEER
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LREHHIGRIRE 4 AR BT —R1ENX B, WFRBHEBR, FE 4k
BIREE pBl22l NERTH—RIENLE; B 4 I HEREHEAN R BHFX
RRESH TR 4 BLPENRE R, 4 BHEN R, GEARNBARTEEBAKEEKS
BHy MS Bgpdk (Murashige et al., 1962) thitsr, 48h FEOEEHTHRMLELRE,
TR Ak LR 57,
1.2 Gk 7RO Fish W ERY 1um, BT EEKD, A Sug pBl221 FikL
DNA (CaMV35S ExjF-GUS HE-nos 3" JFERIX) (Jefferson et al., 1987), 2.5mol/
L CaCl, DL 0.1mol/L BYEHERZ , B4, B3k LB A XK BT —&k, &haiF&
FTHKCERFHH, FAFEE Bio-Rad ATF]H PDS-1000/He MK T T R 4
(Biolistic Particle Delivery System), k¥ 4 MARBBE —RETEHE,
1.3 &3 GUS ERFREMHR LA S W Perl % (1992) H¥:, FWEEMH A
0.1mol/L BiERZ Mk (pH = 7.0), 0.005mol/L & (L4, 0.005mol/L WEELE,
0.3% (W |V)X-#EEEBR (X-Gluc), 0.5%(V/V) Triton X-100, 7E 37°C ot
c o ERFIE(X12—X100)THE, HERAXKEFRIIH BT EHIRMLE,
2 25

N RGN RAARRMEHSENERH, SEHAKCYRREAN S, H
FEBI T AR S B B0, IR A ) (R 1 X 0.3em?) E T RIS
o (B2 0.8cm) YAHYIFT, B i KB W RBRUARTH, METEHRUE K
BERREEHS. B 111 O3 R ERINL, BAR 1:2 20 % BB X9 R o
A DNA HEmEBHOGEA S, BHFH A AREG—&K, BRRHH K, SNIRE
FRME, HRIBEAHERIE S, 4 RIBTEREMNREE, MMER NGB B REE,
HRESTIND B —2A=, REHFEHATRXERCRS, AS5KEERNG 30%—
40%, Bk 1:3 4l BN REEKR, BHREMRE DNA EHERNEE, MOk
SEIFF L, BB PRI, TR NE ., BHEEMHFhRERENFEAER 1:4), £
DNA FEHHWWRBHERADR R a, EREUTERE THARA, A5 ETMH
B 5%, Pk DNA HHHEBDPhER—hi e, RN LE, R EFNE, HEE
B, B RPN T, AR EH— K, ERFA R, B LR &K M,

ERZGRE, GUS BEECHEESKEA ST RRARTE T hSH & 4

fahi B&RE, GUS ERWEESRERAR, REKETER, GUS £NFAEEE
ENTEMNREER, EEMAEH, AR ARREES, THTASLE M. AL
ERHEH ARRE R, ERERDREDWEH FEAR AR, X—FE
AREERGHNYMESEEX, F—FEUESAFANHERSYE. ARAOSEEREE %,
Levy (1991) SRR AAZRERICH pBl22l I EHABITHEHREK, EHERIZ]
FH#EZER o Cheney V¥ AN 713 GUS XEFBALEBIB LD, I CaMV 358
BEIFH nos BEIF,KE GUS REBHEREER;H Cab BRI FHEBHMEER, H
—HRILELSRE, AXERER, CaMV 355 B FrIAEEZEERNTENE 3 T

1) Cheney, D. P. and Kurtzman, A. L., 1992, Progress in protoplast fusion and gene transfer
in red algae, Abstracts, XIVth International Seaweed Symposium, Brittany, France, No. 061.
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e HEHISSEHPERNIERRPERBRLHN B3 T & CaMV 35S, Jarvis &
QD AZBEI FRI TR REERE R M REE — N REHOBRIRE, Bifa
AMFBEERAETUMR SV40 URPABREEHRED 1 BT (Leung, 1988), XHig
BEBIMNEEANBZ T ERIEANRE CaMV 355,

EALKREN, ARENS AETRASERS BAZRERNZ, S THEHmR
B VHR R AR R o A AR R, RE S MEE Bt , R R EN—F
HENFEAUARHEIMNFERNIARBTREARTRE, XNTREERKEERR
MBAR T ERR; BRI, RENEFRBRTURE LN, BTSSR TRNAAELE
B2k WLITE, iR AR RN ICERRT AR, RER X RNBHEN B FEAHR
Zo

£ % X ®

BIEES, 9L B XN TREFNERIEARNARTREZ (D, dD, BEHF 1:34—-37;2:24—27,

BL3 WA 1992, S R Y, Y 2 BM 9(2): 3—15,

Jarvis, E.E. and Brown, L.M., 1991, Transient expression of firefly luciferase in protoplasts of the
green alga Chlorella ellipsoidea, Curr. Gener., 19:317—321.

Jefferson, R.A.,'Kavanagh, T.A. and Bevan, M.W., 1987, GUS f{fusions: glucuronidase as a sensitive
and versatile gene fusion marker in higher plants, EMBQ J., 6(13): 3901—3907.

Klein, T.M. et al.,, 1987, High-velocity microprojectiles for delivering nucleic acids into living
cells, Narure, 327:70—73.

Leung, W.C., 1988, Post-translational modifications of recombinant proteins by eukaryotic algal
and fungal cells and jts application in protein engineering studies, In Recent Advances in
Biotechnology and Applied Biology, The Chinese Univ. Press (Hong Kong), pp. 143—154.

Levy, L., 1991, Biolistics: potential application to seaweed improvement, Proceedings of a COST-48
Workshop, pp. 49—57.

Murashige, T. and Skoog, F., 1962, A revised medium for rapid growth and bioassays with tobacco
tissue culture, Plant Physiol., 15:473—497.

Perl, A. et al. 1992, Improvement of plant regenaration and GUS expression in seultellar wheat
cell by optimization of culture conditions and DNA microprojectile delivery procedures,
MGG, 235:279—284.

Saga, N., 1991, Protoplasts and somatic hybridization controversial discussions “No” side, Pro-
ceedings of a COST-48 Workshop(Spain), pp. 25—30.

TRANSIENT EXPRESSION OF GUS GENE IN PHAEO-
PHYTES USING BIOLISTIC PARTICLE
DELIVERY SYSTEM*

Qin Song, Zhang Jian®, Li Wenbin¥, Wang Xihua, Tong Shun,
Sun Yongru', Zeng Chengkui (C. K. Tseng)

(Institute of Oceanology, Academia Simics, Qingdao 266071)
(Institure of Genetics, Academia Sinica, Beijing 100101)+

ABSTRACT

Much progress has been made in recent years in transformation of blue-green

* Coniribution No. 2336 from the Institute of Oceanology, Academia Sinica.
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algae and unicellular green algae. Both nuclear and chloroplast transformation have
been achieved in Chlamydomonas. Only a little progress has been made in gene tran-
sfer of eukaryotic macroalgae, the seaweeds. Lack of an indirect transformation sys-
tem, such as Agrobacterium system, made the establishment of direct methods very
important. We have little knowledge about promoters in seaweeds. Also, CaMV35S
and SV40 have been successfully used in transformation of unicellular green algae.
Levy (1991) reported preliminary trials of biolistics with Gractlaria but the results
were negative. This paper reports study on transient expression of GUS gene in
Laminaria japonica and Undaria pinnatifida using high velocity microprojectiles and
CaMV35S as a useful promoter for seaweed transformation, and suggests an applica-
ble transformation mechanism capable of solving the regeneration problems of brown
algal protoplasts.

The materials used were healthy young sporophytes of L. japonica and U. pin-
narzifida collected from Qingdao. The middle parts of the blade and the rhizoids
of L. japonica were cut into 1 X lcm? and 1 X 0.3cm’ pieces separately. The blade
and the rhizoids of U. pinnazifida were cut the same way except that the coastae
were cut as new material (1 X 0.3cm? or lcm long and 0.8cm diameter). A Biolistic
PDS-1000/He Particle Delivery System (Bio-Rad Company, U.S.A.) was used to
deliver DNA into intact algal cells. Gold microprojectiles were coated with plasmid
pBI221(CaMV35S promoter-GUS gene-nos ter). Control tissues were bombarded with
gold microprojectiles without DNA. After two days' culture in MS medium, tissues
were stained for histochemical assay. Negative results were obtained for GUS activi-
ty in all control tissues. No GUS background reaction was found inside brown al-
gal cells (Plate I:1, 1:2) and blue spots were found scattered inside the rhizoids of
L. japonica (Plate 1:3, a cut-open rhizoid) and beneath the surface of costa of U.
pinnarifida (Plate 1:4). These findings indicate that particle bombardment can be
used to deliver DNA into many intact algal cells simultaneously and that the foreign
gene introduced by this proccess can be transiently expressed using CaMV35S promo-
ter. An appropriate selection marker can be used to select transgenic seaweeds.
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EEl  GUS ZES A NNENS N6 EE
Plate I Transient expression of GUS gene after its introduction into cells of phaeophytes
I, 3. @M (rhizoid of Laminaria japonica); 2,4. MM Bt K b By(costa of Undaria pinnatifida);
1.2. %M. x12(Control); 3.4.4tM. x 38(Transformation group).
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