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13. General Mode of :
) pslaill alad) haadl) |
Teaching and Traditional (s i st 13
Learning )
14. Course Coordinator: 1A Gl 14
15. Course Instructor: 1A e 15
16. Office Hours and Lisal) clelud) (16
Location: (ilkay
. AN 1 17
17. Instructor’s Email: s A saoal
18. Academic Year: sAaayalst) o) (18
19. Semester: el oA Juadl) (19
20. Textbook(s): 2o Al Al o) sl 20
Bioinformatics, Khalid Sayood , Hasan H. Otu, 2022
Bioinformatics, An Introduction, Jeremy Ramsden, 2023
21. References: @i 21

Essential Bioinformatics by Jin Xion

Applied Bioinformatics: An introduction

Cullis, C. A. 2004. Plant Genomics and Proteomics. Wiley-Liss, New York.
Gibson, G. and S. V. Muse, 2002. A Premier of Genome Science, Sinauer Associates Inc.
Massachusetts.

Arthur M. Lesk, “Introduction to Bioinformatics”, Oxford University Press.
Ignacimuthu SJ, “Basic Bioinformatics”, Narosa Publishing House.

Yadav Neelam, “A Hand Book of Bioinformatics”, Anmal Publications Pvt.Ltd.
Krawetz. Stephen A., “Introduction to Bioinformatics: A Theoretical and Practical
Approach”, Humana Press.

Keith, Jonathan M., ed. 2017. Bioinformatics. New York, NY: Springer New York,.

1. Other Learning Resources Used (e.g. e- (g ASIY) aladl) s Jlia) s AY) alail) jilas 22
learning, field visits, periodicals, (oo B) ctilinna i ety 9 cAilane ) L5
software, etc.):

YouTube

2. Course Description (as published in the 1Al s A 3 e en) el Ciia g 23
College Catalogue):

Definition and scope of Bioinformatics, historical developments and significance, DNA,
RNA, Protein and their structures, overview of biological databases, Retrieving and searching
sequence data, sequence alignment, introduction to protein structure, methods of protein
structure prediction, structural databases, methods of predicting gene and annotation,
Introduction to metabolic pathways and signaling pathways, tools for pathways analysis,
construction of biological networks, Evolutionary relationship between species genome-wide
comparisons. Construction of phylogenetic trees. Bioinformatics in pharmaceutical research.
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https://link.springer.com/book/10.1007/978-3-031-20017-5?utm_source=chatgpt.com#author-0-0
https://link.springer.com/book/10.1007/978-3-031-20017-5?utm_source=chatgpt.com#author-0-1
https://link.springer.com/book/10.1007/978-3-030-45607-8?utm_source=chatgpt.com#author-0-0

3. Course Intended Learning Outcomes
(3 to 5 CILOs):

(CILOs) jall alail) cila A .24
(i cla A5 ) 3)

1. Explain the fundamental concepts in bioinformatics.

2. Acquire the skills of the basic methods for biological sequence analysis and how they

work.

3. Discuss detailed knowledge about sequence alignment and phylogenetic trees.

4. TIllustrate the use of DNA microarrays and mass spectrometry.

5. Investigate the prediction and mining of genetic networks and protein interaction

networks.

4. Course Assessment Percentages (as per
Regulations of Study and Examination
at the University of Bahrain):

AUBS Cean) A giall Wgpau g anifl) bl ]
(O draly (8 clilaial) g dud

Assemssma! ent Type Percentage Assessment Date
L&) &Jﬂ\ ;L.u.uﬂ\ L&) @JG
— - f
Midterm-1I Individual 15%
@A
— -
Midterm II Individual 15%
S0
— -
Lab Exam I Individual 15%
@A
— -
Lab Exam II Indlyldual 15%
S0
Final Individual 40%
g2 A
Total 100%

5. Description of Topics Covered

LA iy ) e g gal) iy 2

Topic Title
(e.g. chapter/experiment title)
£ 5254l

Description

Sl

Introduction to Bioinformatics

Overview of Bioinformatics:
- Definition and scope of bioinformatics.
- Historical development and significance.

Biological Concepts:

Basics of molecular biology, genetics, and
genomics. DNA, RNA, proteins, and their
structures.

Computational Concepts

Basics of algorithms and data structures.
Introduction to programming (e.g., Python).

Sequence Analysis

Overview of biological databases (e.g.,
GenBank, NCBI).
- Retrieving and searching sequence data

Sequence Alignment

Pairwise and multiple sequence alignment.
- Algorithms (e.g., BLAST, ClustalW)

Structural Databases

DB (Protein Data Bank) and other structural
databases.
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- Visualizing and analyzing protein
structures.

Functional Genomics

Gene Prediction and Annotation:*
- Methods for predicting gene locations.
- Functional annotation of genes.

Transcriptomics

RNA-Seq technology.
- Differential gene expression analysis

Systems Biology

Pathway Analysis:

- Introduction to metabolic and signaling
pathways.

- Tools for pathway analysis.

Network Analysis

Construction and analysis of biological
networks.
- Integration of omics data

Comparative Genomics and Evolution

Comparative Genomics

- Evolutionary relationships between
species.

- Genome-wide comparisons

Phylogenetic Construction of phylogenetic trees.
- Molecular evolution
Drug Discovery and Design Bioinformatics in pharmaceutical research.

- Virtual screening and drug design

Hands-On Exercises

Using bioinformatics tools and software.
- Analyzing real biological data

Final Project

Comprehensive project integrating various
bioinformatics concepts.

6. Weekly Schedule

Sl Joaall 3

CILOs Teaching/Assessmen
Week Date Topics Covered il ?.’h.'d\ s i t Mode and Method
£ 5! f 4 gliial) e guda gall (CILOS) haig dingla
)/ g )
Introduction to Traditional (s
1 Bioinformatics 1,2 and 3
2 Biological Concepts: 1,2 and 3 Traditional (s
3 Computational 1,2,3 and 4 Traditional (585
Concepts i
4 Sequence Analysis 1,2,3 and 4 Traditional (g8
5 Sequence Alignment 1,2, 3 and 4 Traditional (s
6 Structural Databases 1,2,3,4and 5 Traditional (s&
7 Functional Genomics 1,2,3,4 and 5 Traditional (583
8 Transcriptomics 1,2,3,4 and 5 Traditional (s
9 Systems Biology 1,2,3,4and 5 Traditional (s&
10 Network Analysis 1,2,3,4and 5 Traditional (583
Comparative
11 Genomics and 1,2,3,4and 5 Traditional (s
Evolution
12 Phylogenetic 1,2,3,4and 5 Traditional (ss
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13 Drug Discovery and | 5 34,045 Traditional sk
Design j

14 Hands-On Exercises 1,2,3,4and 5 Traditional (ss

15 Final Project

7. Academic Integrity Statement

Loy G ol 4

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.

Ganall S sie el ol ) Akl e iy
aedlaal gaiatl apaes d 3adSYI SAYI ALY
AaapalSY) Aa) 3l 5 oDl o gl il 5l 8 5 dpapalSY)
cagibal 5o dallall (3 gia July 5 ¢ JlaiiV) dadlsa el
il il sad Sy o) Al (8 L J gandl)

Ga W e 543 7 peaall e (sl s 2001 48l
Al s julad 0S5 () Apaal YT LY aae JIa
LT ) sSaall el ol cbisbyal) 188 5 Lgnn Jaladill aians 5

8. Attendance and Absence Regulations

Glidly jgaal) allai 5

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
Babhrain.

“";u\).ﬂ\ ootal) dapd s00at Las ddpleall  dnall
daala 8 Cllasia) A Hall JUss e (33) salall a8 4 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/2021/03/4-1-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/%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

