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n this study we evaluated effect of biofilm 
oral vaccine on gut immunity (mucosal 

immunity) in comparision with serum anibody 
titre. In rohu, vaccinated with biofilm the 
serum antibody (OD) increased gradually, 
compared to the control reaching highest on 
30dpv.  A similar trend was observed in 
mucus antibody of rohu vaccinated with 
biofilm compared to that with control. 
However, antibody concentration (OD) in 
mucus was almost 50% compared to that of 
serum.2D analysis of gut samples of biofilm 
vaccinated rohu from both vaccinated and 
control fish revealed several proteins such as 
cathepsin, ependymin, Intestinal fatty acid 
binding protein, natural killer cell 
enhancement factor and ribonuclease which 
were up regulated as compared to the 
control fish. RT-PCR analysis of these 
immunological important proteins confirmed 
significant difference in their up regulation. 
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he present study was aimed at isolation 
of proteoglycans (PGs) from deep sea 

shark cartilage, Echinorhinus brucus and 
characterization of their glycosaminoglycans 
(GAGs) and protein. PGs are important 
macromolecules of extracellular matrix 
involved in various cellular functions 
including cell growth and differentiation. PGs 
were isolated by chaeotropic digestion and 
anion-exchange chromatography with DEAE- 
sephacel. Chemical composition such as 
protein and GAGs were determined by 
colorimetric assays. SDS-PAGE and 
chromatographic methods were implemented 
for further characterization. Trypsin digested 
samples were used to characterize the 
protein by peptide based LC-MS/MS 
analysis. Sample was injected into Q 
Exactive Plus (Thermo Scientific) Bench top 
Orbitrap instrument coupled to Thermo Easy 
nLC 1200 (Thermo Scientific). The acquired 
data was analysed in Proteome Discoverer 
2.1SP1 (Thermo Scientific) on Sequest HT 
search engine and NCBI full protein 
database. GAG characterization was done 
with positive and negative ion (500-1500 
m/z) full scanning of sample and standard 
with aid of MS/MS QTRAP 4000 model. 
NCBI protein data base revealed the 
presence of aggrecan core protein, decorin 
and epiphycan peptide hits in the 
proteoglycans sample and similar ion 
patterns (m/z) were noticed for GAG isolated 
from sample compared to standard GAGs. In 
chemical composition, total protein, total 
carbohydrate, uronic acid, hexosamine and 
sulfated GAGs values were observed to be 
0.468 mg/mg, 0.530 mg/mg, 0.098 mg/mg, 
0.20 mg/mg and 0.06 mg/mg, respectively. 
According to the results, it was clear that in 
AGE (Agarose Gel Electrophoresis) both 
high molecular and low molecular weight PG 
were present in the isolated sample. 
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Presence of GAGs was confirmed by PAGE 
using standard GAGs. These methods can 
be used to characterize the chemical and 
structural characterization of proteoglycans. 
In conclusion PGs isolated in our study were 
found to be pure as confirmed by structural 
and chemical characterization. 
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epcidin, a liver synthesized antimicrobial 
peptide, is also responsible for 

regulation of iron balance and recycling in 
vertebrates. A full gene of rohu (Labeo 
rohita) hepcidin (LrHep) of 800 bp encoding 
91 amino acids was amplified, cloned and 
sequenced. The 3D structure and domain 
architecture were predicted for the specific 
protein. The phylogenetic analysis revealed 
that LrHep form a sister group with a carp, 
Sinocyclocheilus rhinocerous. The eight 
cysteine residues which were conserved 
throughout the evolution in this protein, are 
also present in LrHep at C73, C76, C77, 
C79, C80, C85, C88 and C89positions. 
Besides cysteine residues, A24, P26, E34 
and R63 are also found to be conserved in 
all teleosts. The expression analysis of 
LrHep was carried out in 12 different tissues 
of naïve rohu. The highest level of 
expression was observed in liver tissue 
followed by anterior kidney. The role of 
LrHep during disease process was 
characterized in three infection models 

(bacteria: Aeromonas hydrophila, poly I:C 
mimicking dsRNA virus and parasite: Argulus 
siamensis) by looking into its expression 
kinetics. Significant up-regulation of LrHep 
was observed in all infected liver samples (at 
12 h for A. hydrophila infection, 3 h for poly 
I:C stimulation and 24 h for A. siamensis 
infection) as compared to their respective 
controls where as significant up-regulation in 
anterior kidney was observed at 3 and 6h 
during A. hydrophila infection. The 
antimicrobial role of LrHep peptide was 
evaluated both in vitro and in vivo by 
producing recombinant hepcidin (appox. 11 
kDa) of rohu (rLrHep) in Escherichia coli 
system. The rLrHep was able to inhibit the 
growth of bacteria, Edwardsiella tarda and A. 
hydrophila in-vitro at a concentration of 50 
and 100 µg, respectively, at 6 h post 
incubation. An in vivo experiment conducted 
with injecting 100 µg of rLrHep to rohu 
juveniles rendered relative percent survival 
(RPS) of 73% upon LD75 dose of A. 
hydrophila challenge. The results suggested 
that rohu hepcidin can serve as an effective 
immunostimulant against A. hydrophila 
infection and has potential antimicrobial role. 
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he present investigation aims to study the 
physico-chemical and rheological 

properties of gelatin from fresh water fish 
common carp (Cyprinus carpio).  The 
average yield of gelatin from skin was 
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