[§ Vx o |
\4 “;,; x Js
Do 7 mdazyy 33 ¥
NAQAAYE

Benha University
Faculty of Veterinary Medicine
Department of Bacteriology, Immunology
and Mycology

Molecular Characterization Of Bacillus Species

Isolated From Some Foods
A thesis Presented By

Doaa Ali EL. Morsy Aly

B. V. Sc., Fac. Vet. Med., Benha Univ., (2011)

M. V. Sc., Fac. Vet. Med., Benha univ., (2015)
A Thesis
Submitted To Faculty of Veterinary Medicine
Benha University
For the degree of Ph.D. V. Sc.
(Bacteriology, Immunology and Mycology)
Under supervision of
Prof. Dr. Ashraf Awad Abd EI -Tawab

Prof. and Head of Bacteriology, Immunology
and Mycology Department Fac. Vet. Med., Benha Univ.,

Dr. Fatma Ibrahim Abd-Allah EI-Hofy
Ass. Prof of Bacteriology, Immunology
and Mycology Department Fac. Vet. Med., Benha Univ.

Prof. Dr. Nahla Ahmed Shawky Abo EI- Roos
Chief Researcher of food hygiene

«Animal Health Research Institute
Shebin El-Koom Branch
(2020)


http://www.google.ae/url?sa=i&source=images&cd=&cad=rja&docid=HFf9fE-Ln2EwwM&tbnid=s95di_l4mkOMbM:&ved=0CAgQjRw&url=http://ar.wikipedia.org/wiki/%D9%85%D9%84%D9%81:%D8%B4%D8%B9%D8%A7%D8%B1_%D8%AC%D8%A7%D9%85%D8%B9%D8%A9_%D8%A8%D9%86%D9%87%D8%A7.png&ei=w4zNUqWYAsKl0AXO74D4DQ&psig=AFQjCNE-vE1iFWXryIJoLLsfReIitwwF0Q&ust=1389289027080579

LIST OF CONTENTS

1.Introduction

2.Review of Literature

I 2.1. Incidence of Bacillus species in meat and chicken products.

2.2. Cultural and biochemical characters of Bacillus species.

2.3. Use of VITEK 2 compact system in identification of isolated

Bacillus species.

2.4. Antimicrobial Susceptibility test for the isolated Bacillus

species.

2.5 Use of PCR (polymerase chain reaction) in detection of

virulence and resistant genes in different Bacillus cereus.

2.6. Public health significance of Bacillus species.

3.Material and Methods
3.1.Materials

3.1.1. Collection of samples.
3.1.2. Media used.

3.1.2.1. Media used for isolation.

3.1.2.2. Media used for biochemical identification.

3.1.3. Staining by using Gram's stain.

3.1.4. Chemical reagents that used.

3.1.4.1. Voges proskauer reagent.

3.1.4.2. Reagent used for nitrate reduction test.
3.1.4.3. Urea solution

3.1.4.4. Andrade's indicator: For sugar fermentation test.

3.1.4.5. 3% hydrogen peroxide.




3.1.4.6. lodine solution.

3.1.5. Equipment used for isolation and identification

3.1.6. Antibiogram determination.

3.1.6.1 Mueller Hinton broth.

3.1.6.2 Mueller Hinton agar.

3.1.7. Materials Required for Vitek2 compact system

3.1.8. Material used for extraction of DNA.

3.1.9. Equipment and apparatuses used for extraction of nucleic

acids

3.1.10. PCR Master Mix used for cPCR.

I 3.1.11. Oligonucleotide primers used in cPCR.

3.1.12. DNA Molecular weight marker.

3.1.13. Material used for agarose gel electrophoresis.

3.1.13.1. Agarosel.5%.

3.1.13.2. Ethedium bromide solution 10 mg / ml

3.1.13.3. Tris borate EDTA (TBE) electrophoresis buffer (1x).

3.1.14. Equipment and apparatuses used in cPCR

3.2.Methods

3.2.1. Sample preparation and Isolation of Bacillus species.

3.2.2. ldentification of Bacillus species.

3.2.2.1 Morphological identification.

3.2.2.2. Biochemical identification.

3.2.2.3. ldentification of Bacillus Species by using Vitek 2
compact system.

3.2.2.3.1. Bacterial suspension preparation.

3.2.2.3.2. Card Inoculation.

3.2.2.3.3. Card sealing and incubation.

3.2.2.3.4. Optical system.




3.2.3. Antimicrobial susceptibility test for isolated Bacillus species.

3.2.4. Genotypic characterization of Bacillus cereus isolates:

3.2.4.1. Extraction of DNA.

3.2.4.2. Preparation of PCR Master Mix.

3.2.4.3. Cycling conditions of the primers during cPCR.

3.2.4.4. DNA Molecular weight marker.

3.2.4.5. Agarose gel electrophoreses

I 4.Results

4.1. Incidence of isolated Bacillus species in different meat and

chicken products.

4.2. ldentification of Bacillus species isolated from chicken and

meat products.

4.3. Results of cultural, morphological and biochemical characters

of isolated Bacillus species

4.4. Result of VITEK 2 BCL Card.

4.5. Antibiotic susceptibility test for the isolated Bacillus species

in vitro:

4.6. Results of PCR analysis.

4.5.1 Results of PCR for amplification of groEl gene of B. cereus.

4.5.2 Results of PCR for amplification of hbl gene of B. cereus.

4.5.3 Results of PCR for amplification of nhe gene of B. cereus.

4.5.4 Results of PCR for amplification of cytK gene of B. cereus.

4.5.5 Results of PCR for amplification of bla gene of B. cereus.

5.Discussion

6.Conclusions

7.Summary

8.References

9.Arabic Summary




No.

LIST OF TABLES

Title

Table A

The antibiotics used in vitro antibiotic sensitivity test

for the isolated Bacillus species strains.

Table B

Oligonucleotide primers sequences

Table C

Interpretation of oxidation and fermentation test.

Table D

The interpretation of inhibition zone diameter for the

used antibiotics.

Table E

Components of PCR Master Mix

Table F

Cycling conditions of the primers during cPCR
temperature and time conditions of the primers
during PCR.

Table 1

Incidence of Bacillus species isolated from examined

meat and chicken.

Table 2

Identification of Bacillus species isolated from

examined meat products by biochemical test.

Table 3

Biochemical identification of isolated Bacillus

species.

Table 4

Antibiotics sensitivity test of B. cereus isolated from

examined samples by disc diffusion method.

Table 5

Antibiotics sensitivity test of Bacillus mycoides
isolated from examined samples by disc

diffusion method.

Antibiotics sensitivity test of Bacillus polymexia
isolated from examined samples by disc

diffusion method.




Table 7

Antibiotics sensitivity test of Bacillus sphaericus
isolated from examined samples by disc

diffusion.

Table 8

Antibiotics sensitivity test of Bacillus lichenformis
isolated from examined samples by disc

diffusion method.

PCR amplifications of different used genes of B.

cereus




LIST OF FIGURES

Title

Incidence of Bacillus species isolated from

examined meat products

Identification of Bacillus species isolated from

examined meat products.

PCR for amplification of groEl gene of B. cereus

from different meat and chicken products

PCR for amplification of hbl gene of B. cereus from

different meat and chicken products

PCR for amplification of nhe gene of B. cereus from

different meat and chicken products

PCR for amplification of cytK gene of B. cereus

from different meat and chicken products

PCR for amplification of bla gene of B. cereus from

different meat and chicken products

Vi




Summary

7. Summary

A total of one hundred random samples of meat and chicken
products which including frozen Rice kofta, frozen Kobiba-shami,
Chicken pane and Chicken nuggets (25 of each) were collected from
different shops, supermarkets and hypermarkets in different localities in
Menoufia and Kalyobia governorates. All collected samples were kept in
separate plastic bags and transferred directly to the laboratory in an ice
box with a minimum time of delay and analyzed as rapidly as possible.
Each sample was subjected to bacteriological examination for detection
of Bacillus species.

The result revealed that incidence of Bacillus species was higher in
Chicken pane (76%) then Chicken nuggets (64%) then Rice kofta (48%)
and lowest incidence in Kobiba shami (36%).

The suspected colonies were examined under microscope and
biochemically and for more identification used VITEK 2 Compact
system.

In kobiba shami B. cereus (66%), B. polymyxia (22.2%) and
B. licheniformis (11%).

In Rice kofta B. cereus (50%) B. polymyxia (25%) and B. licheniformis,
B. macerans, B. mycoides (8.3% for each one).

In chicken nuggets B. cereus (25%), B. polymyxia, B. licheniformis
(12.5% for each one), B. mycoides (6.25%), B. sphaericus (31.25%) and
B. thuringnesis (12.25%).

In chicken pane B. cereus (26.3%), B. polymyxia, B. mycoides, B.
sphaericus (21% for each one) and B. thuringnesis (10.5%).

Isolates of B. cereus were tested for antimicrobial susceptibility testing.
The most common drug resistance was to penicillin, amoxicillin and

amoxicillin+clavulanic. On the other hand B. cereus was completely
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Summary

susceptible to vancomycin and gentamycin (100% for each). All Bacillus
species (B. mycoides, B. sphaericus, B. lichenformis and B. polymexia)
that isolated were all highly resistant to penicillin, Amoxicillin,
Amoxicillin + clavulanic acid at 100% and all highly sensitive to
vancomycin at a percent of 100 except B. polymexia at 57%.

By using polymerase chain reaction (PCR), 100% of tested
B. cereus isolates harbored groEL gene at 533bp, nhe gene at 760 bp,
cytK gene at 421bp and bla gene at 680bp and only 10% of tested B.
cereus harbored hbl gene at 1091bp.
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