16 16 7

REHKRS 25 (0317)
v v u—707a b T A MNEERRF

%ﬂﬁ B AR (B EREREEIR
gud © PATER (BRRE RER BT

WAKFIZHLEBFL D D LD RiWitEEOE 2o~ e —78T, g
T, M2 OMMET RIS X D EARE MR OBRFITEE Lo 7o, F7z, HhEiiia
HAOINIINAZELZ ELREEREDONELL, By W7 EAXRL, Y FFT
—H R L TV DI T 220, FRCHiias b & S ICfEEZ RV 1 7T 2 b
26 OEEEAERIL, 4 F TRIFINED, ZNAHELTE 5L, MRS, #i
JRKICE D . BN EETFEIEICLD2BEENAIRRICZ Y . HENRMEEDOE
EoOMMAIZ XY HEEFETEOUES, MEERICHW D RS EEN D, K
MRETIE, v 7 ue—77a NI XA NEHWREERRORREE BIET, FIKIC
MR EEL A S0 R 1R 28 R A DT 1 7mh77x%%ﬁ%ﬁ@_kwf%%ﬁbfw
HOT, ZNEFBALT, MERRIEEZRFOMEMICT 5, fx O(LFWE O e
. EZRUY—LVEHWTHEIZ, EEMNICNAA LT vEAT5HV AT Lk b
L7zuy,

T TUHICONT, ZRNETHELNLTWVD D LA T-H KD 7L A LIS
{0 72 B 0 N — P ERERE 1E L BN BAMEEBIZZIC L0 | FRERCROBIKREED S
F & THEA AT RE 7R S &2 155 2 & N T&E 72,

7u 7T A MBI OWT, EREAEEZOT3R, 8fIZONT, RV
— L& W TRl alE 5 gl R O A G b & REBEFMEICOVTERE L, @tk
L7248 R — L O BNEEMEICT S B MEICEND 96 vy —L &
HHKRE O A U FaX—F =% HAeBbE L FED LRLE,

0y h 7 B VX ERSROREREEEMILD 96 Ry —LIZL AT e ST R N
#BL, UV VW AFX Y F—(ROBESIBAMBBIZEICLY, AOET 25, Na, K,
Mg, Ca HilZ kI3 2 SOtk % | FEMHEIED S A A~ A EFERR T T, BAZ X2
Brasfie & el L7255, BEAR, ARZBELTASHVWONTELLAT VS - R
— JEEH O MRS FEIR S X D b &\ Mg, CatiIREEIC X D IRES A WO THIH L
7=,

CHNE T, B OFENHE Lo Tm e VX URy NHOEICK LT, &
T OYEFE %45 DY) R VT SR & BRI IERRIEEE O AR IS L D ROSMEIZRBER TH
L, AT, BEFOF b U UL, P X DMRHELSNS, v TR T L e
Ny MO BRI X ARES R D TR L=,






0317

(Avicennia marina)

1/10,000
1 5 Na 10-50
R.O.
10-50ml

- 255 -



0.5-2ml

Na 0.8%

0.1 uM - 2-

gymnorrhiza
Avicennia alba,

Rhizophora apiculata

R10 RS
Y-23
4%
24
MS
Kinetin, 2-/P

2
(Sonneratia alba)
Murashige & Skoog 1962)
MS
2,4- 2,4-D
-4- -N’- CPPU 0.1 pM
Kandelia candel Bruguiera
A. officinalis, Celiops tagal,
0.4M 1.8M
20 R10
24
0.4 ml 96
50 ul
1.2M
2,4-D BA, CPPU,
ABA

- 256 -



BY-2

MS
0.3M 0.6M
104-108/ml
( )
MS
2,4-D 0.1pM 2,4-D, CPPU
CPPU

1)

- 257 -

Na, K, Mg, Ca

MS
96
5 ul

0.1puM
2,4-D

50 ul
28



3

(Fig. 1, 2) RS RI10

Rhizophora apiculata
A. lanata 4
24
24
96
(ABA)
7
96

- 258 -

5)

MS

24

96

6 ABA

Na, K, Mg, Ca

(Fig. 3, 4)

pH



(Fig. 5)
pH

96

96

10) 2.5mMcCacCl:
0.55M 200V/cm
2KV/cm, 100 p

11

- 259 -



1) 14 249-258,
2004

2) T. Fukumoto, T. Nakamura, M. Suzuki, S. Ogita, T. Mimura, H. Sasamoto, Plant
Biotechnology (accepted)

3) Y. Kawana, H. Sasamoto, Y. Mochida, K. Suzuki, Mangrove Science (accepted)

4) H. Sasamoto, Y. Wakita, S. Baba, Plant Biotechnology 14,101-104.1997

5) 703 p2,
2003

6) 21 p145,
2003

7) 02 p2, 2002

8) 68 2004

9) H. Sasamoto, T. Fukumoto, Y.Wakita, S.Yokota, N.Yoshizawa, T. Katsuki, Y. Nishiyama,

T. Yokoyama, M.Fukui 2004 World Congress on In Vitro biology Abst. P72A, 2004
10) H.Sasamoto, Y.Wakita, S.Yokota, N.Yoshizawa: J.For.Res. 5(4)265-270, 2000.
11) , 111 p603 2000.

- 260 -



2A

2
1
BE B8 10 12 14 16 18
sorbiml (M)
2B
8
B0
a0
20
0
06 08 i0 12 14 16 18
sarbitsl (M}
2C
100
0
0
a0
20
o
06 08 10 12 14 16 18
Sarbizal (M)
2D
e
100p”
o

06 08 10 12 14 16 15

Fiz1l. Pheotographs of isolated protoplasts of Fig 2. Effects of sorbitol concentrations on 1solation of
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Fig. 5. Effects of pHs. 4.5 (closed diamond). 5.0 (closed square). 5.7 (closed tniangle) . 6.2
(cross). and salts (KCL NaCl, MgCl. CaCl;) on numbers of colonies after 45days of
protoplast culture of B. sexangula.
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Development of Protoplast Culture System of Recalcitrant Mangrove Trees

Hamako Sasamoto and Tatsuo Nakamura

Faculty of Environment and Information Sciences, Yokohama National University

Summary

Mangrove trees are very salt tolerant and can grow even in seawater. They have been
recalcitrant for cell and tissue culture except for a few species. No report has been
published on protoplast cultures in which cell walls are removed under osmotic
conditions and plants regenerated. Establishment of protoplast culture system of
mangrove cells will be valuable, not only for basic research of the whole process from
single cell to plant regeneration, but also for genetic engineering of unique
characteristics of mangrove trees through cell fusion and cell selection, and their
utilization for reforestation and improvement of salt-rich soil areas.

The main theme of this study is to establish a protoplast culture system from
recalcitrant mangrove trees. Another important aspect is to develop a unique bioassay
system of cell cultures to study the effects of different additives, such as plant growth
regulators and chemicals on mangrove protoplasts. This approach will shorten the
time needed to analyze their effects on the environment using a whole plant system.
We have developed an efficient surveying method using multi-well plates for the
determination of optimum enzyme combinations and osmotic conditions needed for the
isolation of leaf protoplasts from eight mangrove species of three different families.
Using multi-well culture plate method, we found stimulatory effects of high
concentrations of Mg and Ca salts at various pHs on cell divisions of a mangrove,
Bruguiera sexangula, protoplasts.

Stimulatory effects of Mg and Ca salts were also first found with leaf culture of
Avicennia marina by using a flat-bottomed tube method. Free cells and callus
formation were subsequently observed under an inverted microscope. Sustainable
liquid culture was first obtained from cotyledons of Sonneratia alba by using the above

method.
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