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2.2 NMR
H-NVMR Varian Inova 500MHz 30

2.3
[““C-methylmethionine(55mCi/mmol) L-[*S]cysteine (1075Ci/mmol)  ARC
Sodiumu[*S]sulphate (>100mCi/mmol)

5 80mg 3ml
“C- 20
[*“C-methyl]methionine 1 Ci L-[*S]cysteine 2 U Ci
Sodiumu[*S]sulphate  10paCi 20-25
6
50

(Merck 10 10cm)

n- / /= 4/1/1 (v/vIV) / =17/3
(v/v) FLA-2000(FUJIFILM)
1
'H-NMR
Fig.1 DMSP
dimethylsulfoniopropionate DMSP
DMSP
38 DMSP
DMSP Fig.2 2 DMSP
3
2
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2 DMSP

DMSP
2-24 DMSP sodium[*S]sulphate
DMSP 2-9
Fig. 3
%G_
DMSP
2-24 [““C-methyl]methionine DMSP
DMSP
Fig.4
L-[*S]cysteine 1 [*S]-
[*s-1 [*s1-
[*S]-DMSP 1 DMSP 3
2 Table 1
'H-NMR DMSP
DMSP DMSP
DMSP
DMSP DMSP

[1,3,4]

DMSP S S0 - — DMSP

Fig.5 DMSP
DMSP
[5] DMSP
DMSP %50~
[*S]-DMSP (Fig. 3) DMSP
0,2

- 227 -



DMSP
[““C-methyl]methionine DMSP DMSP
S0,2 -
[*S]-cysteine
DMSP

[1] Rai, L.C. and Gaur J.P. eds. Algal adaptation to environmental stresses.

2001 Springer-Verlag Berlin Heiderberg

[2] 1979
[3] Trossat, C., Rathinasabapathi, B., Weretilnyk, E.A., Shen, T-L., Huang, Z-H.,
Gage, D.A. and Hanson, A.D. Salinity promotes accumulation of

3-dimethylsulfoniopropionate anr its precursor S-methylmethionine in chloroplasts.
Plant Physiol. 116:165-171.

[4] Summers, P.S., Nolte, K.D., Cooper, A.J.L., Borgeas, H., Leustek, T., Rhodes,
D. and Hanson, A.D.(1998) Identification and stereospecificity of the first three
enzymes of 3-dimethylsulfoniopropionate biosynthesis in a chlorophyte alga. Plant
Physiol. 116:369-378.

[5] Gage, D.A., Rhodes, D., Nolte, K.D., Hicks, W.A., Leustek, T., Cooper, A.J.L.
and Hanson, A.D. (1997) A new route for synthesis of dimethylsulphoniopropionate in
marine algae. Nature 387:891-897.

- 228 -



Fig.1 'H-NMR spectrum for DMSP in E.compressa.

Level of DMSP
N

1
0
0.5 1 1.5 2
Salinity of medium
(normal=1)

Fig.2  Effect of salt acclimation on DMSP level. Level of DMSP was expressed as the relative
value with the cells in the normal condition.
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Fig.3 Conversionof *S0,% to DMSP in salt-acclimated algae.
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Fig4  Conversion of [methyl-**C]methionine to DMSP in salt-acclimated algae.
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Table.l Metabolism of [*°S]cysteine by E.compressa. Incorporation of radioactivity is expressed as
kBgq 100mg™fresh weight hour™

Salinity of medium Normal High-salt
Total uptake 16.97 13.91
Cysteine 12.78 8.68
Methionine 0.68 1.46
DMSP 0.37 1.29
R
SO4 CO2

| |
} }

NH 2 NH2

HS \)\ COOH HOOC \)\ COOH
Cysteine Aspartic acid

NH2
‘\S/\*COOH O Y

Methionine

Fig.5 Biosynthetic pathway of DMSP in plants.
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Biosynthesis of compatible solutes involved in salt acclimation of algae

Misako Kato
Graduate School of Humanities and Sciences, Ochanomizu University

Almost all cells are able to live within a certain range of enhanced salt concentrations due to the
accumulation of compatible solutes. Compatible solutes, which are low-molecular weight, highly
hydrophilic organic compounds, can be accumulated in high concentrations without interfering with
the cellular metabolism. In the present study, the author investigated the induction of the
biosynthesis in compatible solutes during salt acclimation using Enteromorpha compressa
(Chlorophyceae)which adapted to the external salt concentrations with the dynamic change. Organic
solutes were examined by *H-NMR spectra and major organic solute was identified as DMSP
(Dimethylsulfoniopropionate). A close correlation was found between the intracellular level of
DMSP and salinity, suggesting that DMSP had osmoregulatory function in E. compressa.

The outline of the biosynthetic pathway in DMSP was as follows; SO4* — methionine — DMSP.
Feeding experiments with ¥S0O,* demonstrated that DMSP
biosynthetic activity was induced by the high salt

concentration. The activity increased sharply and reached S’f Cf”
maximal activity after 9 hours-acclimation. On the other | |
hand, the biosynthetic activity from [methyl-**C]methionine . -

to DMSP remained constant in spite of acclimation period. Hs ~*coon  wooe ~ coon

Cysteine Aspartic acid
} }
:

MHH:

The obtained results suggested the activation of the former
part in the pathway (SO,* — methionine) was involved in
the increase of DMSP during high-salt acclimation. The

biosynthesis of DMSP might be regulated by the supply of | ~s~hcoon ——— B 600

Methionine DMSP

methionine in vivo.

Pathways for biosynthesis of DMSP
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