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13. Course Coordinator: oA (guda (13

14. Course Instructor: sookall uoaa 14
15. Office Hours and skl el 15
Location: slgilag

3 g Sy Ayl
16. Instructor’s Email: AIAN 20 .16

1A ()il
17. Academic Year: sApagalsy) ) 17
18. Semester: el ) Juadl) (18
19. Textbook(s): 2o ARl L 2l sl (19

Molecular Mechanisms of Bacterial Infection via the Gut" by Bruno Dupuy, Nicola L.
Jones, and Philippe Sansonetti

Publisher: Springer: 2023

Wilson B., et al: Bacterial Pathogenesis, a molecular approach, 3° Edition, ASM-
Press, 2010. This textbook is intended for undergraduate students

20. References: =l 20

Molecular identification, systematics, and population structure of prokaryotes by Erko
Stackrbrandt (2006) and 2- Molecular genetics of bacteria by Jeremy Dale (2004)

21. Other Learning Resources Used (e.g. e- (9 AN alal) 1 Jlia) (s AY aladll jobas 21
learning, field visits, periodicals, (ooee ) el ey ) 9 cAilane il 5

software, etc.):

22. Course Description (as published in the 2SN Jada (B 35 be qun) el a5 .22
College Catalogue):

Introduction to genetics of bacterial pathogens in plants and animals with emphasis on
gene regulation and molecular diagnostic techniques. This course introduces students
to the basic key factors involved in bacterial pathogenesis. Selected examples of
human, animal and plant pathogens are used to illustrate the molecular basis of
bacterial pathogenesis. Development of laboratory techniques in diagnostic
microbiology (such as identification of bacterial strains by molecular methods, the use
of microbial bioinformatics tools in genome comparisons and analysis).

23. Course Intended Learning Outcomes (CILOs) _A8al abail) cla 3a 23
(3 to 5 CILOs): (a3 iy 3 5 ) 3)

1. Discuss the association of bacteria with mammalian cells to outline diseases
caused by pathogenic bacteria.

2. Identify at the molecular level the role of virulence factors in the pathogenesis of
bacterial diseases.
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3. Describe antibiotic resistance mechanisms applied by microbial pathogens.

4. Recognize horizontal gene transfer events and genome reduction processes during

prokaryotic evolution.

5. Analyze results containing data for restriction fragment polymorphism (RFLP)
and pulsed field gel electrophoresis (PFGE).

24. Course Assessment Percentages (as per

Regulations of Study and

Examination

at the University of Bahrain):

AR Gaan) A gial) Wgsaud g psfll) callad 24
2(Cruasd) daaly A clilatia¥) g A )

Assessment Type Percentage Assessment Date
pssil) g5l Lol asitl) ey 505
— 5
Tests 1 Indlyldual 15%
g
— 5
Test 2 Indl.V1dual 15%
b
Laboratory: Assignments, Individual 15%
reports $IA
— 5
Final laboratory assignment Indly idual 15%
b
— 5
Final Exam Indlyldual 40%
@2
Total 100%

25. Description of Topics Covered

L Ay Al Cle g gal) g 25

Topic Title

(e.g. chapter/experiment title)

£ 5294l

Description

Jaatil)

Approaching and studying bacterial

diseases

Approaching and studying bacterial
diseases involves a  multifaceted
approach. It starts with identifying
causative bacteria through techniques
like culturing, staining, and genetic
analysis.

Molecular approaches to
and characterization
infections

the diagnosis
of bacterial

Understanding the disease mechanism
involves studying how the bacteria
infect, damages tissues, and evades the
immune  system.  Epidemiological
studies track disease spread and risk
factors, while clinical research focuses
on developing effective treatments like
antibiotics and vaccines.

Mechanisms of bacterial
(plant and animal models)

pathogenesis

Bacterial pathogenesis, the process by
which bacteria cause disease, involves a
variety of mechanisms that can be
studied using both plant and animal
models.

Regulation of virulence gene expression

in bacterial pathogens

Bacterial ~ pathogens  possess a
sophisticated arsenal of genes, known as
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virulence genes, that enable them to
cause disease.

Antimicrobial and bacterial

resistance

agents

Antimicrobial agents are drugs designed
to kill or inhibit the growth of
microorganisms. Bacterial resistance
occurs when bacteria evolve to survive
exposure to antimicrobial agents. This
happens when bacteria change in a way
that allows them to defeat the drugs
designed to kill them.

Molecular mechanisms of Staphylococcus
pneumonia pathogenesis

Streptococcus pneumoniae, a leading
cause of pneumonia, meningitis, and
other invasive diseases, employs a
variety of molecular mechanisms to
cause illness.

Molecular mechanisms of Pseudomonas
aeruginosa pathogenesis

These mechanisms include secreting
toxins that damage host tissues, forming
biofilms that resist antibiotics and
immune attack, and utilizing a complex
regulatory system to adapt to diverse
environments within the host.

Tuberculosis pathogenesis (molecular
approach)
H. pylori pathogenesis

Tuberculosis (TB) is a contagious
disease caused by the bacterium
Mycobacterium tuberculosis. It

primarily affects the lungs but can also
involve other parts of the body.

Molecular basis of Vibrio cholerae

Pathogenesis

Vibrio  cholerae, the  bacterium
responsible for cholera, causes severe
diarrheal disease through a complex
interplay of molecular mechanisms.

Molecular pathogenesis of Salmonellae

Salmonella is a genus of bacteria that
causes a variety of illnesses, ranging
from mild gastroenteritis to life-
threatening typhoid fever.

Shigellosis and Pathogenic Escherichia
coli

Shigellosis and pathogenic Escherichia
coli (E. coli) are both bacterial infections
that cause gastrointestinal illness.

Pathogenic Escherichia coli EPEC

Enteropathogenic ~ Escherichia  coli
(EPEC) is a type of E. coli bacteria that
causes diarrhea, particularly in infants.
Unlike some other E. coli strains, EPEC
doesn't produce toxins like Shiga toxin.
Instead, it uses a different strategy to
cause illness.

26. Weekly Schedule

S s J5ad) 26

Week
£ saud)

Date
Faal)

Topics Covered
A glital) e gaca gall

CILOs Teaching/Assessme
oAl aladl) s A nt Mode and
(CILOs) Method
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baig duagia
i)/ 5

Approaching and Traditional (s
studying bacterial
diseases

1,2
Lab1: "Tools for gene
finding and whole
genome comparison”

Molecular approaches
to the diagnosis and
characterization of
bacterial infections
Lab2: Bacterial 1,2 Traditional 18
genome annotation
"annotating the
genome of CFT073 at
TIGR"

Mechanisms of
bacterial pathogenesis
(plant and animal
models)

Lab3: Bioinforamtics
and microbial
pathogenesis (part
one):

Mobile genetic
elements and their
prediction in CFT073

2,3 Traditional &

Regulation of
virulence gene
expression in bacterial
pathogens

Lab4: Bioinforamtics
and microbial
pathogenesis (part

two): 1,3 Traditional (s

b) Horizontal

gene transfer:

its detection

and role
Genome reduction
during prokaryotic
evolution

Antimicrobial agents
and bacterial 3 Traditional (s
resistance
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Lab5: Bacteriophage
bioinformatics
"identifying pro-phage
integration sites in
CFTO073 and their role
in bacterial genome
evolution"

Molecular
mechanisms of
Staphylococcus
pneumonia
pathogenesis
Lab6: The
development of
plasmid vectors
"Modifying the
cloning site of
pBluescript I1 KS™

Traditional sl

Molecular
mechanisms of
Pseudomonas
aeruginosa
pathogenesis

Lab7: Identification
of essential genes in
bacteria (amplification
of housekeeping "16S
rRNA" genes in
MG1655)

4,5

Traditional sl

Tuberculosis
pathogenesis
(molecular approach)

Lab8: "Isolation and
development of
transposons"

4,5

Traditional (sl

H. pylori pathogenesis
Lab9: Genetic
characterization of the
CFTO073 uro-
pathogenic E. coli
strain (determining
antibiotic resistance
factors)

Traditional &

10

Molecular basis of
Vibrio cholerae
Pathogenesis

Lab10: Genome
comparisons between
CFT073 and MG1655
by restriction

Traditional &
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fragment length
polymorphism
(RFLP) analysis

Molecular
pathogenesis of
Salmonellae

Lab11: Physical
mapping of bacterial
chromosomes by
Pulsed-field Gel
Electrophoresis
(PFGE)

11

2,3 Traditional &

Shigellosis and
Pathogenic
Escherichia coli

Lab12: Physical
mapping of large
bacterial plasmids by
Pulsed-field Gel
Electrophoresis
(PFGE)

12

1,3 Traditional (sl

Pathogenic
Escherichia coli
ETEC

13

1,3 Traditional (g8

Pathogenic
Escherichia coli
EPEC

14

1,3 Traditional (sl

Pathogenic
Escherichia coli
UPEC

15

1,3 Traditional (sl

16

27. Academic Integrity Statement

Ay da) 33 ol 27

Students are to observe the highest level of
honesty and academic ethics in pursuit of their
academic goals as per UOB Regulations of
Student Conduct and Academic Integrity, Anti-
plagiarism Policies, and Students’ Rights and
Responsibilities Handbook. The consequences
for cheating, plagiarism, unauthorized
collaboration, and other forms of academic
dishonesty can be very serious and will be dealt
with as per the aforementioned policies and
regulations.

Gaall D e el ol VI AL e ety
pedlaal giatl agums  EandSY) 3V ALY
AaaplSY) Aa) 3l 5 Bl o gl il 5l G 5 dpapalSY)
Al 3 gia Jala g e Jlaiiy) Aadla b

S aoaall el (8 Ly Jgenal) cagilinl 55

4z raall e O slaill 5 AoVl A8 ) g (hall ) g2l
055 O Apaal Y1 LY ane JISET (e ba e

) sl 5 bl (88 g Lgnn Jabadll aipes s 4all 5 jydass
LS.J BJ_’SM‘

28. Attendance and Absence Regulations

Gl g ) guaal) allaS 28

Students are required to adhere to regular
attendance for class lectures and practical
sessions, as determined by the nature of the
course, as per Article (33) of Regulations of
Study and Examination at the University of
Bahrain.

& palall (';L.\.\An sl e\)ﬂ‘ﬂ\ ) ‘;:; TN
c‘;.u\‘).ﬂ\ ‘)‘)M\ :\HJL 62387 Loy c:\,)h.d\j a_gﬁ.».al\
rbu.\a‘_g Clilatia g Al Hall ?Ué.'a 8% (33) Balall Lad 4

o
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https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-7-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic-1.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-7-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic-1.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-6-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights-1.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights-1.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/%D9%86%D8%B8%D8%A7%D9%85-%D8%A7%D9%84%D8%AF%D8%B1%D8%A7%D8%B3%D8%A9-%D9%88%D8%A7%D9%84%D8%A7%D9%85%D8%AA%D8%AD%D8%A7%D9%86%D8%A7%D8%AA-%D8%A7%D9%84%D9%85%D8%AD%D8%AF%D8%AB_removed.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/%D9%86%D8%B8%D8%A7%D9%85-%D8%A7%D9%84%D8%AF%D8%B1%D8%A7%D8%B3%D8%A9-%D9%88%D8%A7%D9%84%D8%A7%D9%85%D8%AA%D8%AD%D8%A7%D9%86%D8%A7%D8%AA-%D8%A7%D9%84%D9%85%D8%AD%D8%AF%D8%AB_removed.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/Study_and_Examination_System_Sep2023.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/Study_and_Examination_System_Sep2023.pdf?lang=ar
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