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Abstract
Recently a protocol for preparing cell ghosts from the
extremothermophilic gram-positive Bacillus stearothermophilus
using the lysozyme was proposed. B. stearothermophilus which is
extremothermophilic and spore former Bacillus strain was selected to
be a model due to their exceptional properties. lysozyme are existed
in all types of birds’ eggs and could be considered as perfect selected
natural enzymes can be found everywhere and can be used by any one
at any time. In this study the protocol is adjusted and introduced in
simpler form and steps as an instructions to the one who are going
to vaccine his animals against unknown infection existed around. One
should be aware with the basic steps. Each communal disease could
be studied as case by case study, and for each a specific protocol can
be installed. Such protocol is simple for the microbiologist but it need
more precautions for those who did not have the basic microbiological
knowledge. However, separate protocol for each microbe could be
evaluated by the experts and can be introduced to the farmers, grazer,
as well as to the human in emergence cases. This study even could do
a critical shift in the protection against diseases. I recommended for
each government to establish this protocol for the endemic diseases
in different areas.
Keywords: Bacillus stearothermophilus;
Emergency protocol; Birds’ egg; Lysozyme.

Introduction

Microbial

ghosts;

Weibull (1956) is succeeded to prepare Bacillus megaterium
as protoplast (Weibull 1956). Its protoplast was given the name
“ghosts”. The phage ghosts and bacterial ghosts were known in
the middle of the 19th century because of the development of
the molecular biology and the microscopy [19- 21, 24-26, 27, 28,
31,35]. Red Blood Cells (RBCs) ghosts were also prepared [12-14,
17, and 18]. Other forms of different cells have the ghosts feature
were described [15, 16, 22, 30, 33, 34].

The concept of bacterial lysis by the bacteriophage E lysis
protein leads to establish a protocol for gram negative ghost
cells preparation. A new protocol proves success of all types of
microbes (till now) was recently introduced. It has been given the
name Sponge-Like Protocol (SLP), which is derived from using
the critical chemical concentration of some chemical compounds
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and some physical and biological parameters [4-6, 29] The SLP
protocol found acceptance and proved to be efficient [8-10].

The prepared bacterial cells using the SLP protocol maintain
correct cell structure and surface antigen [11]. Using the biocritical concentration of a single compound such as H2O2 is
enabling the evacuation of the Newcastle virus from their RNA
constituents [29].

Lysozyme is an enzyme able to lysis most of the bacterial
strains and it was used in the original SLP protocol [9, 23, 37, 38].

In recent study a harsh extermothermophilic spore former,
protease and keratinase producer B. stearothermophilus
strain was prepared as ghost cells using the minimum activity
concentration of the hen white egg lysozyme [7]. Two protocols
are summarized to enable better use for the lysozyme either in
direct or emergence cases.

Protocol number one

Preparing Cell Ghosts from B. Stearothermophilus (Or
from any Other Microbes)
•

The microbial strain

Any pure bacterial strain can be used after preparing a
suitable biomass under aseptic conditions [2, 3, 8-10, 7].
Native eggs white preparation

Native egg white can be gained from any of the bird eggs (in
nature) or can be obtained from the local market.
•

Eggs white preparation

A clean and healthy eggs were collected. Their surface are
wet with ethanol by immersing them in the container containing
95% ethanol for 10 seconds (Amara 2016) or by any available
disinfectant. The egg then transferred to clean and sterile Petri
dish (without its cover) and then flamed. The ethanol (on the
surface) enables surface flaming and sterilization without
denaturing the egg’s contents. The eggs then were taken under

Simplifying the White Egg Lysozyme Protocol for Microbial Ghosts Preparation

aseptic conditions and broken in another sterile Petri dish. The
egg white part was separated carefully without damaging its
yolk. The white part then collected in sterile falcon tube and put
in -80oC for at least one day or until their usage [7].
•

Purified eggs white stock

Stock solution represent 15.99 mg/ml from the purified eggs
white lysozyme is prepared in sterile distilled water. The solution
then subjected to filtration using bacterial filter to get rid from any
contaminant might contaminate the original purified lysozyme.
Protein Standard curve

Protein standard curve was generated by dissolving 19 mg of
Bovine Serum albumin (BiowestTM) in 1.5 ml of distilled water.
Then 10, 20, 30, 40 50, 75 and 100 µl of the stock were taken and
transferred to sterile Eppendorf tube. Then each was completed
to 1 ml using distilled water. The solution in each Eppendorf then
mixed well. The absorbance of each sample then determined
spectrophotometrically at 280 nm using quartz cuvette.
The obtained data after calculating the concentration of each
sample against the obtained absorbance under the experimental
condition were plotted.
•
Determination of the minimum inhibition activity (MIA)
and MGA of the native and purified enzyme

Standard serial dilution experiment was conducted to
determine the MIA and the MGA of both of the native eggs white
against the bacterial cells under investigation [7,9]. Five sterile
test tubes were used. The tubes each contain sterile 4 ml of LB
medium or any suitable medium. One ml from the white egg was
added to the first tube. Then the first tube mixed well. After that
serial dilution is conducted by transferring one ml from the first
tube to the second one following by mixing their contents well
then one ml is transferred to the third tube and mixed well and
so on till the last tube. From the last tube one ml is discharged.
After that 20 µl of previously cultivated broth culture (LB)
Which containing the bacterial cells under investigation was
transferred to each test tube. The sample kept for two days at
room temperature.
•

MIA/MGA and MIC/MGC validation using viable cell test

Due to that lysozyme is protein in nature, it shows some
turbidity upon their mixing with the used medium. For that an
additional step was added to validate the data obtained from the
serial dilution experiment. 10 µl of each test tube was transferred
to the surface of NA or any suitable medium. The plates were
incubated at 37oC (or any other suitable temperature) for
overnight and the data is evaluated based on the existence or the
absence of bacterial growth. In case of the presence of viable cells
the experiment is repeated with higher amount of the lysozyme.
•

Protein determination

10 µl of each test tube and from each stock was taken and
completed to 1 ml water. The mixture absorbance (of each) was
determined spectrophotometrically using the quartz cuvette at
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280 nm. The amount of the lysozyme activity in each sample was
calculated using the portion standard curve.
•

DNA determination

10 µl of each sample was taken and completed to 1 ml and
the mixture absorbance was determined spectrophotometrically
using the quartz cuvette at 260 nm. The amount of the DNA is
calculated based on the following formula [32, 36].
[An extension E260 = 1 corresponds to 50 µg dsDNA/ml]

•
Samples from the prepared cells were taken and
evaluated using light microscope for the quality of the cells.
•
The lysozyme activity and the exposure time are
adjusted if there is excess of the damaged cells (at 37oC).

•
The prepared ghost free from any viable cells are
preserved in suitable containers aiming to be used as a vaccine.
Note: Only microbiologist are able to adjust the preparation
conditions safely.
Protocol Number Two

For Preparing Cell Ghosts from Contaminated Sample(S)
•
Shack the sample which is collected perfectly from
the infection site proposed to contain bacterial cells in sterile
water or saline to be sure that the bacterial cells are located in
the suspension. It can be used as it is, or one can add suitable
selective medium to increase the microbial biomass
•
Remove any course materials either by decantation
or by tissue filtration. In some cases (specially in fastidious
microbes) it is recommended to use the solutions where the
original samples are obtained from.
•
Collect eggs, and disinfect their surface in solution
contains disinfectant (if it is evaluable). Or just wash their surface
with water carefully.

•
Break each egg cover carefully and collect the egg white
without contaminating it with the egg yolk. Do that one by one.
The egg white then transferred to clean and sterile container.
•
According to Amara 2016, 23.41 mg/ml is enough
to turn most microbes to ghosts after overnight incubation.
However, increasing the dosage is recommended.

•
If microscope is existed so it is recommended to observe
the quality of the prepared ghosts. For the expert, one could
know if the bacterial cells still existed or they are already lysed
from their turbidity. And it is recommended to be sure that the
microbes under investigation are completely dead by searching
for the existence of any viable cells. In emergence cases excess of
the white eggs can be used till complete death of any viable cells.
•
If the microbes still viable, the treatment with eggs
lysozyme should be repeated.

•
For each microbe in a particular area a separate protocol
should be optimized by experts. The increase in the turbidity
is an indicator about the of microbial activity. Full instruction
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should be written.

Discussion

This study proposed two protocols based on the results obtained from using the lysozyme in the hen egg white during preparing B.
stearothermophilus as ghost cells [7]. Lysozyme is the favorite enzyme in the DNA preparation protocols from various bacterial cells
[36]. It is successfully able to lysis most of the bacterial cell walls. It is existed naturally in the saliva and in the egg white and lysis every
day millions of microbes. It is wise to use such natural phenomenon for our best. Amara et al. [8], succeeded to establish a protocol for
preparing bacterial ghosts from E. coli using the MIC and the MGC of some chemical compounds [9]. And later the same concept was
used by using the lysozyme (Amara 2016). This study re-introduces the idea of using the lysozyme and of course any other enzyme
could degrade the bacterial cell walls or other genetic materials(using Dnases or RNases) in a form of protocol.

Figure 1: 1) Prepare the disinfectant solution and the water surface washed eggs; 2) Incubate for proper time (10 min) in disinfectant;
3) Collect the white eggs in a clean container; 4) Mix the white eggs with a clear filtrate contain the proposed pathogens, 5) Incubate
for the propitiate time based on the cell density, the microbes MAC and MGC; 6) Test using light microscope; 7) Test for cell viability; 8)
If there are viable cells repeat the treatment process and if the lysozyme lysis the cell completely dilute the concentration of the used
lysozyme or shorten the exposure time; 9) If there is no viable cells so distribute the sample in quantities for oral vaccines. Note: be
sure that the sample did not contain toxic materials other than the microbes and the used amount should be standardized by expert.
In emergence case the protocol is flexible and the responsibility should be taken based on each case by the responsible person in the
field.
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The two proposed protocols were summarized and proposed for
the specialist basically the microbiologist and the governments
(Figure 1) to encourage them to apply such protocol (of course
under control) in the areas where there are a need for excessive
vaccinations in conditions where vaccines are not available. I
am personally recommended reevaluating these protocols
and standardize them for the proposed used microbes. The
precautions which are well known by microbiologist should
be followed. In fact ancient Egyptians and till now were using
it to grow the Turkey. Young Turkey usually not survive in the
Egyptian environment if not feed just after their hatching on a
mixture of egg, cheese and the Allium porrum, a traditional folk
mixture.
I recommended that local microbiologist can optimize this
protocol for each local pathogen and summarizing their finding
in steps. Good awareness with the microbiology aspects is
recommended. It might be that this protocol can find acceptance
and save a lot of our economic losses.
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