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Abstract

Vibrio cholera was isolated from pond water on TCBS media. Enzyme (Neuraminidase) was
isolated from Vibrio cholera and concentration was quantified using Lowry’s method. The
concentration is proportional to the absorbance. The difficult ranges of acetone were chosen
for precipitation and enzyme quantification was performed for precipitated proteins obtained
from their range. For acetone from 70% & 100% was chosen as from established sources it
was found that 100% acetone give maximum concentration of enzyme. Enzyme sample
obtained from precipitation with different acetone was then subjected to SDS-PAGE analysis.
The band pattern of enzyme was observed on the basis of their molecular weight and purity
after SDS-PAGE. The molecular weight of Neuraminidase was found to 50 kd. The purified
enzyme was the subjected to immobilization with in sodium alginate beads.
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Introduction

Vibriochloera is highly motile, gram-negative, curved or comma-shaped rods with a single polar
flagellum. Vibrio cholera, the agent of cholera, is the most important. Vibrio cholera was first isolated
in pure culture by Robert Koch in 1883, although it had been seen by other investigators, including
Pacini, who is credited with describing it first in Florence, Italy, in 1854. Neuraminidase enzymes is
produced by Vibrio cholera, are glycoside hydrolase enzymes (EC 3.2.1.18) that cleave the glycosidic
linkages of neuraminic acids™. Neuraminidase enzymes are a large family, found in a range of
organisms. The best-known neuraminidase is the viral neuraminidase, a drug target for the prevention
of the spread of influenza infection®. The viral neuraminidases are frequently used as antigenic
determinants found on the surface of the Influenza virus. Some variants of the influenza
neuraminidase confer more virulence to the virus than others. Other homologs are found in
mammalian cells, which have a range of functions. At least four Mammallan Sialidase homologs have
been described in the human genome (see NEU1, NEU2, NEU3, NEU4)"™ Neuraminidases occurring
on the surfaces of bacteria and other microorganisms are not as well characterized as those found on
influenza viruses. However, these enzymes are known to contribute to the virulence of some bacteria.
For example, the bacterium Pseudomonas aeruginosa produces a neurammldase that appears to
facilitate the formation of biofilms in the respiratory tracts of animals™*®. Biofilm production is believed
to contribute to the pathogenicity of this organism.Drugs called neuramlnldase inhibitors, which
include oseltamivir (Tamiflu) and zanamivir (Relenza), inhibit the release of influenza A and B viruses
from host cells. This inhibition stops the process of viral repl|cat|on Neuraminidase inhibitors are
commonly used in both the prevention and the treatment of influenzal™.

Materials and Methods
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Sample Collection

Vibrio species were isolated from pond water which was used for Neuraminidase enzyme production.
Fermentation Media for Neuraminidase Enzyme Production

Fermentation media was prepared for production of Neuraminidase form Vibrio species. (Alanine:
2gm, Glucose 1.5gm, Calcium Chloride: 1.25gm, Magnesium Chloride: 1.25gm, Sodium Phosphate
Monobasic:1.69gm, Sodium Phosphate Dibasic:1.69gm, Sodium Chloride 1.25gm, Sodium
Carbonate:1.25gm for 100 ml)

Purification of Neuraminidase

Acetone precipitation

The organism was inoculated in fermentation media for the production of Neuraminidase for 48 hours
as described previously. The cells was separated by centrifugation (10000 rpm, 15 minutes), and the
supernatant was fractionated by precipitation with Acetone at 70% and 100% of saturation. All
subsequent steps will be carried out at 4°C.

Column chromatography

Column chromatography was prepared by washing it with distilled water and then with methanol, and
then again with distilled water. Now Silica gel was poured in column and let it settle down after it get
settled down cured extract was poured on it. After this variable buffer starting from 5ml was poured
into the column and the variables was collected in the test tubes. Same step was done repeated for
each buffer. These variables will be stored at 4°C.

Quantification of Neuraminidase

Protease estimation by Lowry’s method

0.2ml of sample was pipette into series of test tubes, leaving blank test tube. Then add distilled water
with different concentration to make up the volume 2ml including blank. Add 5ml of alkaline copper
sulphate solution in each test tube and allow standing for 15 min at room temperature. Then 0.5 ml of
Folin - Ciocalteau reagent was added mixed well and keep in water bath at 100°C for 15 min and cool
at room temperature. Blue colour was developed. Now absorbance will be read at 620nm.

Molecular weight determination of Neuraminidase

Electrophoresis of enzyme

SDS PAGE electrophoresis was performed for different purification stage of enzyme in order to
determine the molecular weight of Neuraminidase enzyme.

Immobilization of Neuraminidase

Immobilization of Neuraminidase enzyme was done by 4% Sodium Alginate in 1.4% of Calcium
Chloride Solution. The enzyme was stored as beads for future use at 4°C.

Result and Discussion
Sample Collection

The pond water sample was collected for isolation of Vibrio Cholera on TCBS Media.
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Figure 1: Vibrio cholera
Precipitation of Neuraminidase by Acetone

Precipitation of Enzyme extract was done at 70% and 100% concentration of Acetone. Best
precipitation was obtained at 100% concentration of Acetone.

Figure 2: Precipitation by Acetone

Column Chromatography

Extract enzyme sample was partially purified by Column Chromatography using Silica Gel, different
fraction were collected for estimation of enzyme.

Lowry Quantification of Vibrio cholera enzyme extract

All the samples of Vibrio cholera from crude to column chromatography fraction were quantified by
Lowry’s method at 600nm.

Optical Density

Graph 1: Lowry quantification of Vibrio cholera
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Electrophoresis of enzyme

Molecular weight of different fraction of protein by SDS-PAGE electrophoresis was performed.

Figure 3. SDS-PAGE of Vibrio cholera

Immobilization of Enzyme

The purified Neuraminidase enzyme was immobilized in Sodium alginate Beads, so that it can be
stored for further use at different range of temperature and pH. All the purified samples of different
enzymes extracted were immobilized by sodium alginate and their activity were obtained against
glucose.

Enzyme Activity

Glucose Immobilized Free
Enzyme  Enzyme

Graph 2: Enzyme Activity of Immobilized Enzymes

Conclusion

Vibrio cholera was isolated from pond water on TCBS media. Enzyme (neuraminidase) concentration
was quantified using Lowry’s method. The concentration is proportional to the absorbance. The
difficult ranges of acetone were chosen for precipitation and enzyme quantification was performed for
precipitated proteins obtained from their range. For acetone from 70% & 100% was chosen as from
established sources it was found that 100% acetone give maximum concentration of enzyme. Enzyme
sample obtained from precipitation with different acetone was then subjected to SDS-PAGE analysis.
The band pattern of enzyme was observed on the basis of their molecular weight and purity after
SDS-PAGE. The molecular weight of Neuraminidase was found to 50 Kd. The purified enzyme was
the subjected to immobilization with in sodium alginate beads.
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