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Abstract

The three contents involved in Porphyra haitanensis transgenic
breeding were studied systemically: P. haitanensis transgenic receptor
system; GUS gene transient expression within the P Aaitanensis thallus
somatic cells; The research of tachypl/esin I transfer into F. haitanensis
cells. Results of the study as below.

(1)Study on P. haitanensis transgenic receptor system. Firstly,
special activities of three enzymes of cell wall lytic enzymes for
seaweed from three species of Gastropoda were compared, the result
indicates that Chlorostoma argyrostoma and Lunella coronata coreensis are
more suitable as sources of cell wall lytic enzymes for seaweed for red
algae as P haitanensis than Haliotis diversicolor; Secondly, result
shows that cell density, illumination intensity and specific gravity have
a significant effect on the development and differentiation of 2.
haitanensis thallus somatic cells; Thirdly, result shows that P2
haitanensis thallus somatic cells are sensitive to chloromycetin, this
indicates that chloromycetin is a effective seltive pressure for
transgenic F. haitanensis.

(2)Study on gus transient expression within £ haitanensis thallus
somatic cells. Plasmid pBI221 was transformed into thallus somatic cells
with the method of electroporation, result of histochemical assay shows
that gus expressed transiently within the cells cultured for 72 h and 6
d, expression efficiency were 1. 1X10°and 1.3X 10° respectively: Result
of quantitative enzyme assay shows that special activities of GUS
extracted from transformed cells cultured for 2 d-5 d were all higher
than those of controls significantly, this indicates that gus expressed
transiently. The results above indicate that exogenous gene
transformation system of F. haitanensis thallus somatic cells 1is

effective.
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(3)Study on tachyplesin I transfer into P. haitanensis cells.
Recombination vector pSV40-HR-MAR-tachyplesin I was constructed and
transformed into P haitanensis cells with the method of electroporation.
Integration of tachypl/esin [ was confirmed with the molecular analysis
methods of PCR, PCR-Southern blotting and Southern blotting. tachyplesin
/[ was transformed successfully into P. haitanensis cells for the first
time and integrated, result of Northern dot blotting shows that
tachyplesin [ exprssed at the level of RNA. Thus, study on transgenic
Porphyra with disease resistance is boosted, and the data are useful for
the research of transgenic Porphyra bioreactor. Furthermore, the results
above 1indicate that the strategy 1is wuseful for transformation,
integration and expression of tachyplesin [ within P. haitanensis cells,
sequences of 460bp, 1200bp of /£ haitanensis 18S rDNA are adopted
respectively as 3’ and 5’ end sequences of homologous recombination, at
the same time, MARs of silkworm is adopted as expression enhancement
squence. Finally, recombination vector of tachyplesin I can be applied
in the interrelated research of transgenic large seaweed.

Key words: Porphyra haitanensis; tachyplesin; transgene
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KB RIR 2, EE AR 1M (Laminaria japonica). JESM
% (Pelvetia siliguosa)~ )@@k (Sargassum spp. ) FUEW ¢ ( Undaria
pinnatifida ), 2RI (Porphyra spp. ) fifek (Gelidium amansii)
PAREERSET I A2E (Ulva lactuca) 5. RAFEEM G EE AR EH . shia
B SRBUEYIESE S I (25, . Ao TR (. R #E
B, W ERREAE) Sy UbAb, AR AL EEAE A IR SRR A BRI R 2
MG SR IER EEAEH . 124, N LRI UIEE 245 10 28
20 ZHh, WEEEAREE. Tk 2k ARk A EIA 30 /23500 . FRIE
BB CAH VAL, BAT, WA RS 122X 100t (R, Ak
BEARRIN T0% . 124, FRE R ARSI AT 10 08 12 B, PR A AT
FIHENIE. AR WarseE. TLE)E 4 )8 6 Fp (ZAWpE, 1997; B R%E,
1999; 7K REE, 2005),

gespEgREw, TREARSEIE 400 L, §arEs Or L RgEEE B,
B,v Bi), MEICHGTEWMMER, M, TS EN 29%~35%. FE R
N R COAT BT 5, RSB A2 1R T 300 4E 20T, BUARIIE
B ERPESRN LA B HA LRI ], AR 0 A R S 4 = i e
P, BFEEESEAE . (E BRI 2003 4FIAF] 182 25Kk (=3 g/7k), I
H, SBEEE (P yezoensis Ueda) 22127k, ¥R¥3E (P haitanensis Chang
et Zheng) Fr&TH N 4.8X10" to ESE TN B TSR A4 7~ i
NG, L AR, 5 E S g0 Lan e i i 20 23600 (F
BAE, 1999 sKAEAEE, 2005),

FUT, SRS T 10 = 2 o) 0 0 R S R MR B AN e () 228,
1999). NG E R B iEORMBEE, ARG TR AL TR Cpk
TESEARICHIE TR o o, R E M R BAT R E R BRI G L) 28

BN N o ARk, LRI B R R ), DA i ol oAy 58 S D) R 7 i s
EESEIRN B2 AR (Z2400E, IaE, 2003), AR o B8 g e i) o Fe 43 B8
RO I BB s GUS 4R35 HE A2 A AR IR 9 v o P IR0 7 5 A i 22 Bk
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PUAZR IR 0 B T B O R AT 5 v i T B E ARSI BT o 1 TR S e B R
S B (P AP BT 9 . PR A0 7 40 A AL R I RIEIT . GUS 4 i B A
FERFEDIRPIE TP N ] . 2 KB AE BT 4S I LA 7 AT 453k

1.1 BEREBNTR

1.1.1 REUBERFEEREK. REEMET &S

FRJBLLE] (Rhodophyta) ZLEEFL (Bangiacea) 3¢ (Porphyra),
TEAS 201 50, W A REBEAR, A 1 8K 2 241l (Polne—Ful ler and Gibor,
1984), fERKMATFERS, FERHEEFAS TR BRI TR 25 ) 1T
T IF AR LRI ST, 456 S AR TR . LGS TRFIANIRAE D SN =2, 5
SR A KA BRI R A | R R FER N FF AR B ALY (Kubler et
al., 1994).,

BRI AR A TR 5 B AR AT AR, HLARBI SRR A, H A
LU S S HE A R A b i FH (R A R RS2 AR (SR A0EE, MibesR, 2003). [T,
PSR AR Do A B A s P 0 I ) 1) 6 B S e BRI ST (R it 2 AR Uk
FHESEARRERR: (1) MU B A% (1981) SRFHMUMIE BV 2 45 B 4 B
K (P, yezoensis) WHIRARHLEVEFRANM, FFEEFRAs o (HALIRIE BRI 2% )
130, I HC N MR e m o B3 Ik e . 2080 AR 2, ITLA BT
TRAAE o (2) LA REREYE, F5 F Tk 1 7K ik il BTV S0 A B 5 B R TR 1) 4
HOEED)TT, T T BEARSC RN, AN T 0 M A B S5 4 7 A 5, R AR i )
HACRE a . #RAERAE, B2 Z AN (E&RE, 1994). R (1982)
O I R G oy B R IR T RS (P suborbiculata) [¥) 5240 Ju AN
JEAE U Z )5, AR R M0 2 1 DA B Js A T 2D R OR
{7#, 1982; Saga and Sakai, 1984; FZIH5F, 1986; Dai et al, 1993);
W )8 (Laminaria) (Saga and Sakai, 1984). Sffi# (Fucaceae) (55
JE4E, 1997b). #E (Undaria pinnatifida Suringan) (R, 1982; %
DU, 1988; EEFTAE, 1998); ZxEE, WAZh (Ulvaspp.) (Fujimura et al.,
1989; FR45%5, 1990). #F# (Enteromorpha spp. ) MR (Monostroma spp. )
CRAAE, 19825 BREER, 19900, Wik (Ulva conglobata) (4G¥i, 1991)
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