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Species-specific proteins in
closely-related seahorses
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Non-denatured polyacrylamide gel shows the respec-
tive species-specific characteristics on the muscle pro-
tein of Hippocampus kuda and H. trimaculatus. Two
proteins of molecular weight 66.8 and 39.8 kDa were
found exclusively in H. kuda. These constituted about
69.8 and 16.2% respectively of its protein. In H. tri-
maculatus, two other specific proteins with molecular
weight of 674.3 and 50.5 kDa were recorded, which
constituted 46.0 and 7.5% respectively of its protein.
These species-specific proteins are important for spe-
cies identification, which paves avenues for further
characterization and upgrading of the available infor-
mation on seahorse taxonomy.

MoOST seahorse species were listed as ‘vulnerable’ in the
Red List of Threatened Animals during 1996 at the TUCN'.
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Among them, Hippocampus kuda has been used to denote
almost all the non-spiny seahorses in the Indo-Pacific re-
gion. More than 15 names of apparent species could be
regarded as merely synonyms of H. kuda®, which sug-
gests that it may incorporate cryptic (morphologically
similar, but genetically different) species. Thus, H. kuda
complex still warrants further research to clarify the rela-
tionship among the species it includes. The present study
was undertaken with protein markers to identify the spe-
cies of seahorses H. kuda and H. trimaculatus’.

Relatively similar size group of H. kuda and H. tri-
maculatus were collected from peninsular Tamil Nadu
(India) coast and from each of them 500 mg of tail mus-
cle was dissected out and stored at —30°C. For preparing
the extract, the stored samples were homogenized with
400 ul of extracting buffer [Tris base (0.05 M), EDTA
(0.01 M), PMSF (0.1 M), B-mercaptoethanol (0.2%), Tri-
ton-X 100 (0.1%)] at pH 8 using a glass—glass homoge-
nizer. The homogenates were centrifuged at 4000 g for
10 min. From the supernatant the total sarcoplasmic pro-
tein was quantified by the method of Lowry et al.*.

The 10% separating and 6.5% stacking non-denatured
polyacrylamide gel was prepared according to the stan-
dard protocols’. For this, 60 pg protein of each sample
and 20 ul of molecular weight marker (PMW-H, Genei)
with equal volume of sample buffer [1 ml glycerol,
0.1 ml 0.5% bromophenol blue, 1 ml 0.5 M Tris HCI (pH
6.8)] were loaded. The gel was run at constant current of
10 mA for 18 h at 15°C in the presence of tank buffer
(0.3% Tris base, 1.4% glycine). The gel was then fixed in
7% acetic acid and stained in a staining solution (0.02%
CBB-R 250, 40% methanol, 7% acetic acid). The gel was
subsequently de-stained in 7% acetic acid and 40% metha-
nol till clear bands appeared.

The correlation between molecular weight and relative
mobility was obtained with the proteins in the molecular
weight marker kit (PMW-H). The size of the muscle pro-
tein was analysed and documented by a gel documenta-
tion software system (Syngene, UK).

The sarcoplasmic proteins which account for 20 to
30% of the total protein in fishes, have a unique property
that the separation profile obtained on electrophoresis can
be used for unequivocal identification of fish species with
reference of authentic sample profile®. The electropho-
retic pattern obtained for the two seahorse species is
shown in Figure 1. The distance travelled by each protein
component (expressed as rf values) for the two species is
given in Table 1. The mobility patterns expressed as den-
sitometry scan graphs for H. kuda and H. trimaculatus are
given in Figure 2 g and b respectively.

Two proteins with a molecular weight of about 66.8
and 39.8 kDa respectively became specifically apparent
in the muscle protein of H. kuda (Table 1 and Figure 2).
Their concentration was about 69.8 and 16.2% respec-
tively, of the total protein. However, two entirely differ-
ent proteins with molecular weight of about 674.3 kDa
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Figure 1. Native polyacrylamide gel electrophoresis of muscle ex-
tract (60 pg total protein/lane) of seahorse. Lane 1, Molecular weight
marker (rabbit muscle myosin 205 kDa; phosphorylase-b: 97.4 kDa;
bovine serum albumin: 66 kDa; ovalbumin: 64 kDa; carbonic anhy-
drase: 29 kDa); Lane 2, H. kuda muscle sample; Lane 3, H. trimacula-
tus muscle sample and Lane 4, Molecular weight marker.

and about 50.5 kDa respectively, were distinctly found in
the muscle samples of H. trimaculatus. Their concentra-
tion was 46 and 7.5% respectively, of the total protein.
This result on the specific protein profile provides
adequate information to distinguish H. kuda from H.
trimaculatus. Earlier reports indicated that conventional
electrophoresis could be adopted effectively for species
identification’. Usually fish muscle contains three main
groups of proteins® among which the sarcoplasmic pro-
tein (water-soluble) component forms an ideal moiety for
electrophoretic method of species identification®. In addi-
tion, the results of the present study revealed that the
native PAGE could form an effective tool to precisely
differentiate the related seahorse species. Among meth-
ods proposed to find out the details of species origin®'°,
the electrophoretic methods were more reliable for identi-
fying the species, where the usual differences based on
morphology of the species are unreliable'' ™. Considering
the lesser morphological differences and similar habitat
of both the species, in this study PAGE has revealed dis-
tinctive differences in their muscle protein. The value of
muscle myogen in phylogenic studies and the intra-specific
protein variations as a diagnostic character of fish stock
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Figure 2. Densitometric scan graph of (a) H. kuda and (b) H. trimaculatus muscle.
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Table 1. Comparison of mobility of muscle proteins in two species
of seahorses (bands are numbered from the slowest to the fastest)

Ry value from the point of application

Sample 1 2 3 4 5

H. kuda
H. trimaculatus

0.2519
0.0850

0.6017
0.2720

0.7373
0.5212

0.7938 -
0.6856 0.7875

were documented by Tsuyuki et al.'*. The inter-specific,
racial and subpopulation studies which were based on
meristic and morphometric studies could be thus supple-
mented by biochemical studies. The Oncorhynchus genus
could be characterized by relative absence of intra-specific
polymorphism, as revealed by the electrophorogram of
different tissues'”.

Immunological techniques for the identification of fin-
fish and shellfish flesh would have to be restricted be-
cause of the impracticality and high cost towards the
preparation of antibodies for large number of fish species,
in contrast to other sources of meat such as pork and beef.
The immunological cross-reactivity of a protein in its na-
tive state in various species of fish protein has also been
shown'”. Considering these, the electrophoretic technique
can be regarded as a reliable tool for the identification of
related seahorse species. Since there is no information on
seahorse species, identification of these species-specific
proteins is a maiden attempt. These proteins are impor-
tant for species identification which can be further char-
acterized and used as a tool for upgrading the existing
information on seahorse taxonomy.
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River meandering is an inherent characteristic of drain-
ages in an alluvial plain. However, the style and degree
of meandering depends on a number of geological fac-
tors, including tectonics. Here, we have investigated
the Vishwamitri river, a tributary of Dhadhar river
flowing through Gujarat alluvial plain. The river fol-
lows a slope deviatory course and exhibits a narrow,
highly sinuous and deeply incised meandering chan-
nel. Several lines of evidence, including satellite and
topographic data, stratigraphic and sedimentological
data and subsurface structural data have helped in
understanding the controls on the channel morpho-
logy of the Vishwamitri river. The study has also re-
vealed that the course of the Vishwamitri river has
shifted towards east in the last 35 years, in response to
neotectonic activity.

THE channel pattern of a river depends on its planform
geometry and the processes operating within its reach'.
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