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Cirrenalia pygmea, a mangrove fungus, was grown at
various salinities and its amino acid composition de-
termined. Higher salinity led to an increase in the
amino acid pool size and the number of amino acids
produced. Acidic amino acids were present in higher
concentrations at 6.9%o0 and 20.7%c¢ salinities. Gln,
His, Thr, Arg and Val were present only when the
fungus was exposed to high salinity conditions. The
concentration of Gly increased with salinity. Ar-
ginine and ornithine were present in low salinity, but
in high concentrations at higher salinities. Proline
and Dragendorff-positive compounds were absent.

CIRRENALIA PYGMEA Kohlmeyer, a marine fungus, occurs
as a saprophyte on bark and wood of mangrove roots
and on calcareous linings of empty shipworm tubes’.
Although ecological studies on mangrove fungi have
been carried out’, there is little work on the physiology
of this group of marine fungi’. Our earlier studies on the
physiology of C. pygmea showed that the fatty acid
profile* and the melanin content of the hyphae are al-
tered by salinity’. Here we report the influence of salin-
ity on the amino acid composition of this fungus.
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A single conidial isolate of C. pygmea isolated from
prop roots of Rhizophora mucronata Poiret was grown
on cellophane disks® overlying malt agar medium (pH
8.0) made up with undiluted, filtered and aged sea wa-
ter' of 34.5%0 salinity or sea water diluted with deion-
ized water. The cultures were incubated at 30°C for 8
days. The free amino acid pool of the mycelium was
analysed by HPLC after derivatization with o-
pthaldialdehyde’. The HPLC had an Isco C18 Reverse
Phase column and 0.1 M acetic acid buffer and metha-
nol : tetrahydrofuran (97:3 v/v) as solvents in a gradient.
The rate of flow was 1.5 ml/min. The detector was Isco
V, 9 ul flow cell 7L-2 fluorescence. An excitation filter
of 305-395 nm and an emission filter of 430-470 nm
were used. The amino acids were 1dentified by compar-
ing their retention time and peak areas with those of
standards obtained from Sigma, USA. Dragendorff-
positive compounds was tested by thin layer chromatog-
raphy®. The plates were developed in etha-
nol : ammoniacal solution: water (85:12:13)°. Betaine
standard was used and visualized with Dragendorff rea-
gent 5praysm.

The amino acid pool size and composition of C. pyg-
mea were correlated by salinity (Table 1). The pool size
increased from 5.4 to 7 times with the increase in salin-
ity. The number of amino acids increased from 13 to 18
when the fungus was grown on high saline medium.
These results were similar to those obtained for
Aphanothece halophytica, a halophilic cyanobacte-
rium'’. Gln, His, Thr, Arg and Val were absent 1n the
mycelium grown on 6.9%¢ salinity, However, these
amino acids were present in high concentrations in the

Table 1. Free amino acid composition (ug/g dry weight} of C. pyg-
mea grown in different sea water concentrations

Salinity (%)

Amino acids 6.9 20.7 34.5

Asp 30 650 1410
Glu 680 3940 430
Asn 550 1810 2400
Ser 10 440 441
Gln nd 2220 70
His nd 360 720
Gly 190 680 4010
Thr nd 880 330
Arg nd 100 1120
Ala 920 3460 300
Tyr 280 2150 3840
Met 980 2520 5370
Val nd 120 140
Phe 20 60 1000
lle 260 940 2120
[ eu trace 740 2430
Lys trace trace 420
Ornithine trace trace 300

Total 3920 21070 26850

nd = not detected; Analysis by HPLC; Figures are mean of 2 values.
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mycelium exposed to high salinities. Similarly, Leu, Lys
and ornithine, which were present only in traces in cul-
tures grown on low salinity, were present in consider-
able amount when salinity increased. The major amino
acids (more than 10% of the pool) of C. pygmea grown
on 6.9%o salinity were Glu, Asn, Met and Ala. Glu, Glin,
Ala, Tyr and Met were the major amino acids in the my-
celium reared on 20.7%eo salinity. In 34.5%, salinity, Gly,
Tyr and Met were the major amino acids (Table 1).

Marine organisms adopt different strategies to come
to terms with their hypertonic environment. Halophilic
vascular plants accumulate high concentrations of so-
dium and chloride ions to reduce cell water potential®'?.
As sodium 1ons inhibit enzymes 1n the cytosol, they are
sequestered in the large, metabolically inert vacuoles'
Some organisms synthesize and accumulate organic
solutes 1n their cytoplasm. Such solutes, even in high
concentrations, do not perturb cell metabolism'* and are
termed compatible solutes. Dendryphiella salina, the
only marine fungus to have been studied in detail for its
osmoregulation, synthesizes sugar alcohols as compatible
solutes™"'*. Amino acids function as compatible solutes in
marine angiosperms’, marine diatoms'® and in halophilic
bacteria’’. In the marine fungus Dendryphiella salina and in
some terrestrial fungl grown on high salt medium, amino
acids do not control cell turgor since their amino acid com-
position is not altered by changes in salinity®'®. However,
Luard" found that the amino acid proline is the principal
compatlble solute in some Oomycetes.

The most commonly occurring amino acid osmolytes
in marine algae are glycine, glutamate and prolme In
C. pygmea, although proline was absent, the concentra-
tions of glutamate and glycine increased 6 times and 3.5
times respectively at 20.7%o salinity when compared
with those at 6.9%o0 salinity (Table 1); the concentrations
of glycine increased 21 times on 34.5%¢ salinity. How-
ever, the amount of glutamate fell at this salinity, a trend
similar to that observed for the marine diatom Nitzchia
pungens f. multiseries'®.

Acidic amino acids (Asp + Glu) were present in high
concentrations at higher salinities (18.1% at 6.9%e sa-
linity; 21.8% at 20.7%o salinity) than the basi¢ amino
acids (Lys + Arg + His-0 and 2.2% at 6.9%o0 and 20.7%o
salinities respectively). This is similar to the results ob-
tained for some obligate halophilic prokaryotes' .
Being negatively charged at physiological pH, the amdlc
amino acids could be used to counter 1on accumulation
by the cell®’. Iuard® opined that, in addition to sugar
alcohols, negatively charged amino acids contribute to
osmoregulation in some terrestrial fungi.

Polyamines which are synthesized from arginine and
Ornithine, are another group of nitrogenous-compatible
solutes found in bacteria®®. Since the concentrations of
these amino acids in C. pygmea increased with salinity,
it is likely that polyamines could also be involved in
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hyphal turgor regulation of this marine fungus. Betaines
(Dragendorff-positive: compounds) function as com-
patible solutes in halophilic eubacteria®***. These com-
pounds were absent from the mycelium of C. pygmea
grown on high saline medium, suggesting that they may
not play a role in turgor regulation of this fungus.

Our results suggest that amino acids could contribute tc
turgor regulation in marine fungi. The use of organic com-
pounds such as amino acids as compatible solutes is a me-
tabolically expensive strategy when compared to the
alternative strategy of accumulating sodium ions®. C. pyg-
mea appears to have evolved this mechanism, perhaps, due
to the limited vacuole size that is obtained in a fungal hypha
as has been suggested by Clipson and Jennings’.
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