BEES 28

MBEA S, BICRBEEYICRIT 5B a8 X S B 5 R0

RETEHT (LmERFIACTEME T « —V FRSEE o 2 —E e 525

ARFZEI, ALBERFEICB W TER L TWD a7 ERNE N D8 HEEY 2 iF 5
X5 L L, B FHAH ARERANIZ AT T ORI 21T o 7o, B OBEEIC
BWT, EEFREAMEZFERPAHEL L TODEEXDLD1L, 7 7 REF A, B
W, RHEEE L WTNL EMREEE CTH S, —FH, KRBV TH, BEERES
IKEEFHIIME & VN o> T2 BB & 2 OFNFIANEE S, Bin Az A ERIZ R
THMENTONTIEETWD, LOLAENRG, 26 ORI D% < 13 EE
)TN NO N TV D RENY ¥ — 2 BEMRICEAT L V) FIETH-
7otz VAR—F—8BET L L TR Z—|THARENTWVD GUS OFBLIA LI
bODO—BmETHY | RIEELSNIZEINTH L LIXFEWVRTWVIRIRTH L, ZE
REBTHARZEEZL DI, BEERDIEMOT ) MIHET LTt —4 —
B AL LA T D &, BB X —2E8ATHEEROAT—V, BIOY
FIEIZOWTHREEIT) Lo 722 L2 B E L THIFRE AT, LT O X 9 72 5E8R
EREE,
ERENCTEFREED IS SEL N TEX 8B IYE /U ERV, BEAL
BRIV E BN DR Y XT7F FEIER K (EF-1a) @ ¢DNA BlF1l3 L O st
IS5 ) MEFIERE L, A /3 —A PCR ExEAWT, EERESE L MIREK
FERED B, TIROBSIEZHAO N Lz, YuE—4F —fEik s L CIXIBERES &
B bEss L Bt 1kb, #—Ix—% —fEEkE L TIL 3 full race (IEOFERZZ T
T. Tt 350bp (ZFH4 -5 E 4y & green fluorescence protein (GFP)% 21— K9~ 2% & {5 ¥
EHODIRT TRy X — R LT, EAFEICOWTIE, AIERO T CHERREE & £ /-
RWAETERIIEZ W T, 77X REFTATITON TS T T AL —XEE WA,
BAZENTWARNWED Tholo, BUEIL, N—T 4 ZVARRN— A MZXDE
BHE~DOEADOEHEREF CTH D, £z, k., N T AT —~> MERIRT
HHEE LT HEOESESZMEOT A Ne LicE 2 A 7T A YA P2 (75-100mg
Jml) OFFEATEETAZLICLY, AVE/ Y, 207 ORMBERIZIBWT 1 IER
FEREECHEWT 5 2 L MR TE 1=,






0423

elongation factor 1 alpha(EF-1a.)
EF-la

GUS

cDNA

1

-295 -

2)



DNA

Scytosiphon lomentaria (Lyngbye) Link 50 cm
3)4)
ASP;, NTAY 14°C 14 h light: 10 h dark, 30-40 pumol
photons m? s PESI ©
10°C 10 h light: 14 h dark, 30-40 umol photons m? s™
25 ug/ml 50 pg/ml 75 pg/ml 100 pg/ml PESI
14°C
RNA cDNA
RNA QIAGEN RNeasy Plant Mini Kit EF-la cDNA
cDNA RNA AMYV Reverse Transcriptase XL (TaKaRa)
EF-la
EF-la  cDNA 767 bp
RACE Rapid Amplification of
cDNA ends TaKaRa-3’-Full RACE Core Set TaKaRa-5’-Full RACE Core Set TaKaRa
3’-cDNA 5’-cDNA DNA
DNA
DNA L EF-la
DNA cDNA 5~ 3’-
DNA PCR
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DNA 25 ug Apal BamHI Banlll EcoRI
EcoRV TAE/0.8% Hybond*
(Amersham) cDNA 5- 3’-
cDNA PCR
Gene Images random prime labeling module (Amersham)
60 °C Gene Images
CDP-Star detection module (Amersham)
PCR
EF-la 5 3’ PCR
8 DNA 5 ug Banl Banll Banll | EcoRI
DNA
DNA T4 DNA Ligase TaKaRa
DNA
PCR
sense primer 3’ antisense primer 5’
PCR
DNA
PEGFP (CLONTECH) 5'-
1,200 bp 350 bp
PCR
Chlamydomonas
9
300 pl
0.5 mm 0.3 g 20% PEG 6000 5%(wt/vol) 10%(wt/vol)
DNA (0.2 pg/pl) 20 15 ml 15 30 60
vivro shaker vivro shaker
0.8%

DNA
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EF-la

EF-1a
EF-1a
cDNA
Ochromonas danica EF-la
cDNA
(767 bp) RACE 5'-
3’- cDNA
EF-la  cDNA 1,945 bp 5’- 34 bp ORF (Open Reading
Frame) 1,320bp 3’- 591 bp Fig. 1
EF-la 440 48.5 kDa 9.16
EF-la BLAST Arabidopsis, human, Drosophila,
Sacchromyces EF-la 74-76% human Drosophila
Saccharomyces EF-la EF-laa 12
213 214 12
Porphyra Arabidopsis Oryza Dictyostellium
Fig. 2
cDNA DNA PCR
ORF 2
Fig. 1
cDNA DNA
EF-la
Fig. 3 Apal BamHI Banlll
EcoRl EcoRV Apal EcoRl EcoRV
BamHlI DNA
2 EF-1la BamHI
PCR cDNA
BamHI 2
4.5 kb
Banlll 2
cDNA DNA Banlll 2
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EF-1la

EF-laa 5 3
EF-la 5’ 3 PCR
5’ Banlll
sense primer 3’ antisense primer 5’
PCR 590 bp
Banl
Banll DNA PCR
581 bp 446 bp
PCR 1,617 bp Fig.4 &
EcoRl DNA 445 bp
PCR 1,200 bp
350 bp GFP
1)
35S CaMV35S GFP
CaMV35S
GFP
DNA
25 pg/ml 50 pg/ml 75 pg/ml 100 pg/ml
PESI 14°C

75 pg/ml 100 pg/mi
Fig. 4
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75 ug/ml 100 pg/mi

EF-la

EDTA

Ectocarpus
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S1
Py
At
Os
Dd
Hs
Dm
Sc

19.3kb

6.2kb -1

CDNA 5-UTR ORF 3-UTR m
34bp LszobE 501bp  * !
Genome
structure E I — |
Nucleotide sequences of exon -intron boundaries
exon intron exon
1st intron AGAAG GTGAG--- (885) ---AACAG GTGCA
2nd intron CTCAG GTGGG--- (235) ---CACAG GTGAT

Fig. 1. cDNA and genome structures of EF-1a gene in Scytosiphon lomentaria.

In diagramatic representation of the exon-intron structure, the corresponding
positions between two genes are connected by thin lines. In nucleotides
sequences of exon-intron baundaries, numerals in parentheses indicate the lengths
of introns (bp).

EF-l1a
EF-la
EF-1a
EF-1a
EF-la
EF-1a
EF-1a
EF-1a

3.5kb —
2.7kb =

1.9kb —
15kb —

0.9 kb =

WYKG------------ PYLL
WYKG------------ PCLL
WYKG------------ PTLL
WYKG------------ PTLL
WYKG------------ PTLL
WFKGWKVERKEGNASGVSLL
WFKGWKVERKEGNADGKSTI
WYQGWQKETKAGVVKGKTLL

Fig. 2. Partial alignment of the amino
acid sequences of several EF-1a.

Sl; Scytosiphon lomentaria, Py; Porphyra
yezoensis, At; Arabidopsis thaliana, Os;
Oryza sativa, Dd; Dictyostellium
discoideum, Hs; Homo sapience, Dm;
Drosophila melanogaster, Sc;
Saccaromyces cerevisiae.

Fig. 3. Southern blot hybridization of the

EF-1a gene. Scytosiphon lomentaria DNA
was digested with Apal (lane 1), BamHI

(lane 2), Banlll (lane 3), EcoRlI (lane 4) and
EcoRV (lane 5). Size markers (A phage

DNA digested with EcoT141) are indicated
at the left. Arrowheads in lane 2 and 3 point

to the unexpected bands with faint signal.
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200bp
—

_116t7bp
L1 [ |

[ [ A |
Banl Banll Banlll Banl Banlll

| |
1st Inverse PCR

) 682bp .
2nd Inverse PCR

3rd Inverse PCR

Fig. 3. Cloning of upstream region of EF-1a using inverse PCR method.
The recognition sites of Banl, Banll and Banlll, which were used for
digestion of DNA in each inverse PCR step, are indicated. Arrowhead
shows transcription start site.

pg/ml

Fig. 4. Blastcidine sensibility in the cells of Scytosiphon lomentaria. The
sporophytes (a) and gametophytes (b) of Scytosiphon were incubated
under the existence of 25, 50, 75, 100 pg/ml blastcidine. The cells of
sporophytes (c) and gametophytes (d) after a week were extinct by
incubation under the existence of 75-100 pg/ml blastcidine.
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Preliminary study on improvement of nuclear transformation of marine seaweed,
especially brown algae

Chikako Nagasato
Muroran Marine Station, Filed Science Center for Northern Biosphere,

Hokkaido University

In this study, preliminary study on improvement of methods and strategies for efficient nuclear
transformation in brown algae, including Laminaria and Undaria, which grow commonly on the
coast of Hokkaido, was carried out. In eukaryotic algae, reproducible and efficient genetic
transformation systems have been available for only a part of microalgae such as the green alga
Chlamydomonas and the diatom Phaeodactylum, and endogenous promoters were used in all case.
uUntil now, there were trial experiments for gene transfer in macroalgae for the purpose on
significance of ecology and marine resource. In these studies, an expression vector for
transformation of land plants was used, and transient expression of GUS gene was reported.
However, transformation frequency was low and the stable transformation system in brown algae
has not been achieved yet. For establishment of efficient nuclear transformation in brown algae,
application of an expression vector using a homologous gene, method of DNA delivery, and stages
in the life cycle of the algae for this purpose was examined.

I isolated and analyzed cDNA and genomic DNA coding the polypeptide elongation factor one
alpha (EF-1a)) from brown alga Scytosiphon lomentaria, which is easy to complete the life cycle in
laboratory. After that, the promoter and terminator regions were examined by inverse PCR method.
As the result, 1.6 kb upstream of the putative translation site and 500 bp downstream of the
polyadenylation site were elucidated, and a part of the regions were fused to the green fluorescence
protein gene (Gfp). Next, the glass beads methods, namely cells are vortexed in the presence of
DNA, glass beads and polyethylene glycol (PEG), which has been used for the transformation in
Chlamydomonas, was tried to introduce genes in reproductive cells of brown algae. But this
method was not effective in brown algae. Now, | am examining the standard condition of the
particle-gun method in brown algal cells. Also, pharmaceutical sensibility in brown algal cells was
examined. As the result, cells of Scytosiphon and Laminaria were extinct by incubation under the

existence of 75-100 pg/ml blastcidine for a week.
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