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Abstract

Crustaceans play an important role in major fisheries. The non edible crab Dromia dehaani
which are collected from the trash, was chosen for the study as it has the high protein estimation
and molecular weight among the four crabs. The molecular characterisation was identified by
18s RNA sequence. In this present study, the nucleotide sequences of crab D.dehaani is
translated to protein sequences through EMBOSS software in order to know the primary
structure analysis, physicochemical properties and secondary structural states that the protein
involved is a membrane protein with 2 transmembrane helices and itis in hydrophobicin nature.
The physicochemical properties were analysed by Protparam tool. The secondary primary
structure was predicted by SOPM and SOPMA. The SOSUI server performed the identification
of transmembrane regions in proteins. The tool BioEdit was used to compute the Kyte and
Dolittle mean hydrophobicity profile of the transmembrane regions. Multiple sequence
alignment of transmembrane regions computed using MSA tool was used to generate the
sequence logo of transmembrane regions. Therefore, the computational tools are helpful in
understanding the essential biological processes involved in conserved sequence specific
interaction between DNA/RNA and the proteins.
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crab Dromia dehaani was predominant among the
INTRODUCTION four crabs collected from the trash in the Pazhayar

Crustaceans form a huge group of arthropods, more
than 10 million tons of crustaceans are produced by
fishery or farming for human consumption [1]. The
crabs which are non- commercial and non-edible
crabs were separated from the trash. The trash was
noticed by visiting the landing centre regularly. The

coast. [2]. Four trash crab species of different
families which were taken for protein analysis. The
maximum protein content is shown in female crab
and the molecular weight of the female haemolymph
of D.dehaani. The morphological and molecular
characters were assessed to predict the cladistic
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status of the crab D. dehaani done with 18S rRNA
partial sequences and the Genbank accession
number was obtained as KC130910 [3]. Therefore,
the study animal was taken for further bioinformatic
studies.

A large number of computational tools are available
from different sources for making predictions
regarding the identification and structure prediction
of proteins. The statistical parameters about protein
sequence, such as sequence length, the number of
amino acids and the physicochemical properties of a
protein such as molecular weight, atomic
composition, extinction coefficient, isoelectric point,
grand average hydropathy (GRAVY), aliphatic index,
instability index etc. can be computed by various
computational tools for the prediction and
characterization of protein structure. The amino acid
sequence provides most of the information required
for determining and characterizing the molecule's
function, physical and chemical properties.

Many researchers have reported the sequence
analysis  characterization of proteins using
biocomputation tools [4,5,6]. The physico-chemical
parameters such as theoretical isoelectric point (pl),
molecular weight, extinction coefficient, half-life,
instability index [7,8] aliphatic index [9] and grand
average hydrophathy (GRAVY) [10,11] were
described. A statistical analysis shows that the
aliphatic index, which is defined as the relative
volume of a protein occupied by aliphatic side chains
(alanine, valine, isoleucine and leucine) of proteins of
thermophilic bacteria is significantly higher than that
of ordinary proteins. The index may be regarded as a
positive factor for the increase of thermostabiity of
globular proteins [10].

In this present study the nucleotide sequence
obtained from 185 RNA sequence is translated to
protein sequence in order to find out the protein
structural information using computational tools
such as Protparam, Peptide Mass, SOPMA,
Hydropathy plot and Trans membrane region.

MATERIALS AND METHODS

Translation into protein sequences

The 18S rRNA nucleotide sequence which is derived
for the molecular identification is used for
translation. The nucleotide sequences were
translated, and the protein sequences were retrieved
from the EMBOSS software. EMBOSS is "The
European Molecular Biology Open Software Suite".
EMBOSS also integrates a range of currently available
packages and tools for sequence analysis into a
seamless whole [12].

Primary structure analysis:

Protparam tool
(http://www.expasy.org/tools/protparam.html)
computes various physicochemical properties that
could be deduced from a protein sequence. The
parameters computed by Protparam include the
molecular weight, extinction coefficient, half life,
instability index, theoretical pl and amino acid
composition. Molecular weight and theoretical pl
were computationally calculated whereas the amino
acid and atomic compositions are self-explanatory.
Percentages of residues were computed using the
primary structural data.

Secondary structure prediction:

The secondary structure prediction was predicted by
the tools SOPM, SOPMA [13] and SSCP (secondary
structure content prediction) [14] server is used for
the computation of percentages of a-helical, B-
strand and coiled regions and secondary structure
class identification.

Pepwheel draws a helical wheel diagram for a protein
sequence. This displays the sequence in a helical
representation as if looking down the axis of the
helix. It is useful for highlighting amphipathicity and
other properties of residues around a helix. By
default, aliphatic residues are marked with squares;
hydrophilic residues are marked with diamonds, and
positively charged residues with octagons, although
this can be changed.

The SOSUI (http://bp.nuap.nagoya-u.ac.jp/sosui/)
server performed the identification of
transmembrane regions in VEGF human proteins.
The tool BioEdit was used to compute the Kyte and
Dolittle mean hydrophobicity profile of the
transmembrane  regions.  Multiple  sequence
alignment of transmembrane regions computed
using MSA tool was used to generate the sequence
logo of transmembrane regions.

RESULTS

Translation into protein sequences

The 18S rRNA nucleotides sequences were translated
to protein sequence and given below.
>EMBOSS_001_1
RFRFWFDLPVRNQRFEDSRMAHISYVSLDLYPLTWITVVI
HSYMLLVSDRKGRSLLLFQNRSGLGPRTLCGESELCAERT
VSAPAPHLSSVCLINFLLVMRLLGYNGRGIRVPFRRGSLRN
GYHFGRQQARKLPTPG

Primary structure prediction- PROTPARAM
ProtParam calculates the physicochemical
parameters of a protein sequence such as the amino
acid composition. The amino acid composition of
proteins was computed given in Table 1. Physico
chemical parameters of the crab D. dehaani were
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given in Table 2. The parameter involved is 137
numbers of aminoacids with molecular weight
15794.4 and theoretical pl is 11.01.

Secondary structure analysis

The secondary structure predicted with the help of
programs SOPM and SOPMA shows that the
D.dehaani crab protein is highly random coiled are
found to be mixed class of secondary structural
content. The computed percentage of residues
forming a-helices occupied 24.09%, extended strand
at 14.60%, B-strands —nil and random coil of 61.31%
are shown (Table 3).

Transmembrane region analysis

The SOSUI server classifies the crab protein as
transmembrane protein the predicted region are
classified as primary and secondary based on the
structural residues. The various primary and
secondary transmembrane regions identified by
SOSUI server were given in Table 4.

The SOSUI server performed the identification of
transmembrane regions. The predicted
transmembrane helices were visualized and analyzed
using helical wheel plots generated by the
programme pepwheel included in the EMBOSS 2.7
suite is showed in Fig. 1. The identified
transmembrane regions in D.dehaani crab proteins
were found to have more hydrophobic residues and
it is well documented by the Kyte and Doolittle mean
hydrophobicity profile in which all the peaks are
above the zero line is showed in Fig. 2.

The sequence logo of transmembrane regions
generated from the multiple sequence alignment of
transmembrane regions is shown in Fig. 3. The height
of each letter in the sequence logo is proportional to
the frequency of the amino acid at that position. The
presence of more leucine amino acid in the
transmembrane region is identified from sequence
logo. This amino acid sequence is of a membrane
protein which has two transmembrane helices.

DISCUSSION

In the present study the nucleotide sequences were
translated into protein sequences by EMBOSS
software and structure predictions and information
was revealed with the help of computational biology.
Expasy’s ProtParam computes the extinction
coefficient (EC) for a range of 18575, wavelength.
The EC value at 280nm is favoured because proteins
absorb strongly there while other substances
commonly in protein solutions do not. EC of VEGF
human proteins at 280nm is ranging from 7615 to
214235 M cm™ with respect to the concentration of
Cysteine, Trpsine and Tyrosine. Expasy’s ProtParam
classifies the crab protein is unstable most of the

VEGF human proteins as unstable on the basis of
Instability index (11>40). The aliphatic index (Al) that
is defined as the relative volume of a protein
occupied by aliphatic side chains (Ala, Val, Ile and
Leu) is regarded as a positive factor for increase of
thermal stability of globular proteins is low (57 - 94)
for all proteins and it infers that the VEGF proteins
may become unstable at high temperature. Grand
Average hydropathy (GRAVY) index of all the VEGF
human proteins are ranging from -0.1 hence this
indicates that all these proteins may interact equally
and easily with water. Isoelectric point (pl) is the pH
at which the surface of protein is covered with
charge 11.01 but net charge of the protein is zero.
The computed isoelectric point (pl) is useful for
developing buffer system purification of isoelectric
focussing methods. At pl proteins are stable and
compact. The computed protein concentration and
extinction coefficients help in the quantitative study
of protein-protein and protein-ligand interactions in
solution.

Similarly [5] chosen seventeen fish antifreeze
proteins mainly to study their physico-chemical
properties, primary and secondary structures by
using computational tools and servers. Primary
structure analysis reveals the AFPs under study are
hydrophobic in nature. Expasy’s ProtParam
computes the extinction coefficient for a range of
276, 278, 279, 280 and 282 nm wavelength,
Extinction coefficient of AFPs at 280 nm is ranging
from 1280 to 42990 m™ cm™. Ten different silk
fibroin proteins (SFs) retrieved from Swiss-Prot
database are analyzed for physico chemical
characterization and structure analysis was studied
using Insilico tools. The computed pl value of
Q967G5, Q8I5B3, Q9BLLY, Q8IT50, Q9BIU3, Q4F623
and A8IM76 (pl<7) indicates that these SFs are acidic
and the pl of A8IM39, Q9BLL6 and Q9GUB4 (pl > 7)
reveals that these are basic in character. Extinction
coefficient (EC) for a range of 276,278, 279,280 and
282nm wavelength, Grand Average Hydropathy
(GRAVY) index of SFs are ranging from -0.010 to
0.451[15] Insilico characterization reports done in
decapoda are very limited novel immune related
gene serine proteinase of Fenneropeaneaus indicus
predicted by Insilico homology modelling studies
[16].

Insilico protein analysis is a well-established
technique for assessment of allergenicity and
immunological cross-reactivity [17,18]. Cyclophilins
constitute a family of proteins involved in many
important cellular functions. They have also been
identified as a pan-allergen family able to elicit IgE-
mediated hypersensitivity reactions [19, 20].
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Potential allergens are identified

characterized proteins of Periplaneta americana
using web-based and publicly available allergen

among the are studied by using a Bioinformatics tools.
Secondary structure shows that some are
predominant alpha helices with random coils.

prediction tools [21].

The secondary structure analysis of the crab D.
dehaani protein is predicted by SOPMA and it is
found to be highly random coiled are found to be a
mixed class of secondary structure content. The
computed percentage of residues forming a-helices,
B-strands and coils were also noted. The
transmembrane regions were analyzed by SOSUI
server and states that amino acid sequence is of a
membrane protein which has 2 transmembrane
helices. The identified transmembrane region in the
haemolyph protein of D.dehaani is hydrophobic in
nature and documented by hydropathy plot. The
transmembrane helices were also visualized by
Pepwheel. Likewise [22] characterized viral envelope
proteins such as P04290, P06477, P04486 which
having a great importance in the keratitis disease
caused by HSV and these three important proteins

RESULTS

Transmembrane region prediction by SOSUI server
predicted that P04290 and contain only one
transmembrane region while P06477 soluble
protein. Four transmembrane regions found in
P04486 protein all predicted regions were analyzed
by the helical plots.

CONCLUSION:

From the present study the nucleotide sequences of
crab D.dehaani is translated to protein sequences in
order to know the primary structure analysis,
physicochemical properties and secondary structural
states that the protein involved is a membrane
protein with 2 transmembrane helices and it is in
hydrophobicin nature. The information derived from
the computational tools are reliable and the cost-
effective way to know the protein information.

Table. 1: Aminoacid composition through Protparam tool

Alanine (A) 5
Arginine (R) 18
Asparagine (N) 5
Aspartine (D) 4
Cystine (C) 3
Glutamine (Q) 4

Glutamine acid (E) 4

Glycine (G) 11
Histidine (H) 4

Isoleucine (I) 5
Leucine (L) 20

Lysine (K) 2
Methionine (M) 3

Phenylalanine (F) 8

Proline (P) 8
Serine (S) 12
Threonine (T) 5
Trptophan (W) 2
Tyrosine (Y) 5
Valine (V) 9

Pyl (O) O

Sec (U)0

3.6%
13.1%
3.6%
2.9%
2.2%
2.9%
2.9%
8.0%
2.9%

3.6%
14.6%

1.5%
2.2%
5.8%
5.8%
8.8%
3.6%
1.5%
3.6%
6.6%
0.0%
0.0%
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Table. 2: Physico- chemical characteristics predicted by Expasys ProtParam Tool
Length 137
Molecular weight 15794.4
Isoelectric point 11.01
Extinction coefficient at 280nm 18575
Instability Index 45.69 Unstable
Aliphatic Index 93.87
Grand Average Hydropathy -0.137
Number of negative residues -R -8
Number of positive residues +R 20
Length 137
Molecular weight 15794.4
Isoelectric point 11.01
Extinction coefficient at 280nm 18575
Instability Index 45.69 Unstable
Aliphatic Index 93.87
Grand Average Hydropathy -0.137
Number of negative residues -R -8
Number of positive residues +R 20
Table 3: SOPMA prediction result for secondary structure
Alpha Helix % 24.09
Extended Strand % 14.60
Beta Turn % -
Random Coil 61.31
Class mixed
Table 4: Transmembrane regions identified by SOSUI server
No N-Terminal Transmembrane region Cterminal Type Length
1. 26 VSLDLYPLTWITVVIHSYMLLVS 48 Secondary 23
2. 85 APHLSSVCLINFLLVMRLLGYNG 107 Primary 23

Helical wheel of raw::/qeninf/prog/www//htdocs /toals/embao...

Wed 6 Feb 2013 17.21:36

Fig. 1: Helical wheel representation of predicted helix of D.dehaani. Hydrophobic resides (V, L, 1) are
represented as blue squares and violet letters (A, G, P, Y), polar residues (E, Q, S, T) as red diamonds
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Fig. 2: Kyte and Doolittle mean hydrophobicity profile computed for the transmembrane region.
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Fig. 3: The sequence logo of the transmembrane regions by multiple sequence alignment.
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