A5 gl L) A%kaa
KNGDOM OF SAUDI ARABIA & 315
Ministry Of Education Gaa e iy 5558 5 el Araly
Princess Norah Bint Abdul Rahman University

College of Science/Biology LSl P’“‘é/f‘}h‘" 1L

department
alell cla¥ale 5 400 sl

General Biology
L;,_Igollol-f'r 2811 34,
polall s
sl maliyy — s Lol b/ !
Jo¥l ggrudl / Jo¥ Aul! Soiwd ! / dudl
3 Baial | &lusgdl sue
- iy s 2:05kes/ es 2 syl Jhai¥l oleluw

25y s

NEORRY Gl llazl|

REY YL RYY-1Y
Bl 2.
L b [
ORI (oLl jial) Lyl g

Gl 5yaq] ]

&5 oy aladl elia¥) alad dpuli¥1 g Aaled) mual sall (o dpaall ) jaall J gty
poliall (365 555 LUl (53l (e Gubad 2l Lpmn g Ao G e o jlga)
Lalai¥) g cilleal) Calinal lad &l ) g, yaally ddasi yall dadall Cilallaiadll

) PN

The course deals with many important and fundamental topics of
general biology which were selected on the basis of scientific
reference to build a solid foundation for students and document the
concepts and scientific terms associated with the course, and the
actual awareness of various processes and vital systems.
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This course aims to introduce students to genetics and its
specialized fields, and to highlight the central role of genetic
material, and the relationship with some various vital fields such as
technology, medical, social and economic.
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This course aims to Use of available programs for analyzing biological data. This is an introductory course
with a strong emphasis on hands-on methods. Some theory is introduced, but the main focus is on using

extant bioinformatics tools to analyze data and generate biological hypotheses.
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This course aims to introduce the basic structure of the cell including its various organelles and their
functions, and to study the main differences between the animal cell and the plant cell as well as

between the eukaryotic and prokaryotic cells.
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Each student is expected to conduct and discuss an in-depth analysis of a specific area of
bioinformatics under the supervision of an adviser who will continuously evaluate the

student's progress.
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This course will look at current bioinformatics tools for analyzing DNA and protein
sequences. It will be discussed the fundamental ideas behind these research services and
software. Using online bioinformatics tools, students will learn how to locate, examine, and
contrast protein and DNA fragments. There will also be a rudimentary overview of the

concepts and equipment used in the analysis of data from next-generation sequencing.
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This course is intended to provide the students with a basic understanding of the human
anatomy and physiology through interactive lectures, laboratory procedures and a research-

based learning approach.
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This course is new, cutting-edge areas of study where concepts and methods from the fields
of molecular, genetic, and biochemistry are applied to epidemiological studies that
concentrate on complex diseases. Recent rapid technological advancements in high-
throughput laboratory assays that detect biomarkers in biological samples have made this
feasible. The biomarker profiles that can be used in molecular epidemiology can include the
measurement of (epi)genetic variation, gene expression, proteins, small molecules, and
functional assays. They can vary from a small number of targeted markers to the entire
metabolome. Because it allows us to examine the long-term impacts of 'normal’ variation in
exposure in populations, epidemiology has been shown to be useful in identifying
associations between exposure and disease. Traditional epidemiology, however, does not

do this by learning about the biological mechanisms underlying these correlations.
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This is an introductory course for bachelor’s degree. The course aims to provide an overview
and fundamental knowledge of Medical informatics. Topics covered encompass various
areas of medical and healthcare informatics, including biomedical modeling, clinical
decision support, imaging informatics, public health informatics, translational

bioinformatics, controlled vocabulary and electronic medical record, coding ..etc.
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This is an advanced course intended to provide the students with a basic understanding
about the developments in the creation of vaccines to protect against viral infections. Topics
covered: the Immune Response to Viral Infections and The Potential for Preventing Viral
Disease. Also some principles of viralimmunology: Introduction to Viruses, Viral
Pathogenesis, Methods of Immune Evasion, T Cell Exhaustion, Passive Immunotherapy,
Adjuvants and Immune Activation Viral Invasion, Viral Replication, Inmune Responses to

Viruses.
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This course offers a basic understanding of the microbial world. The course will give detailed
insights into Structure and function of microbes, metabolism, growth, microbial genetics,

microbial ecology, microbial diversity (prokaryotes, eukaryotes, viruses).
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This module is designed to provide students with a basic understanding of medical
microbiology of diverse pathologically important species of bacteria, fungi, viruses, and

protozoa and discuss current topics including transmission, treatment, antibiotic resistance,

virulence factors, and the microbiome.




403 groad) A jad) A&Laal)

KNGDOM OF SAUDI ARABIA RATSA (IS 239
Ministry Of Education Gaa e iy 5558 5 el Araly

Princess Norah Bint Abdul Rahman University

College of Science/Biology LSl P’“‘é/f‘ﬁl’m 1L

department

35880 el
el 4280 LYl ale

Environmental Microbiology

BIF 318

@318
aslal W
ugunel] Ailoglall Lol i/ il
oLl gl | /2001 Arll soradl / Al
3 [T
" Sty -iopbed/des| gyl

g el 5,4l

daals lbze O Lo JS AS1) 5yall g

i, O (3t
pud llaie O
Glisl de O
»>éa O

Sl e S 3 A8l Aml) S Loals 01 liael) sl gl Baly Zocde 8Ll Iia iy
¢ gaidly 48lally Bglsedl Aot il dobidn Sl e guingll gal (o 9. 0Lud ¥ aus (00 ol Lapal]
lpgall £ Auills oleall 2251 o LSl e ¢ paielly Sl luobis liamdl 383 yelasll
sl ) Allally mslid) Jnl 3 228l Zund] LS 2iliasSum s




403 i) Ay jal) A&Laal)

KNGDOM OF SAUDI ARABIA RATSA (IS 239
Ministry Of Education Gaa e iy 5558 5 el Araly

Princess Norah Bint Abdul Rahman University

College of Science/Biology LYl P’“‘é/f‘ﬁu| 1L

department

This course offers a broad introduction to the various functions that microorganisms play in
both natural and man-made environments. Cellular architecture, energy, and growth;
evolution and gene flow; population and community dynamics; water and soil
microbiology; biogeochemical cycles; and microorganisms in biodeterioration and

bioremediation are some of the subjects it will address.
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The aim of the course is to provide a broad knowledge of methods and
applications within proteomics. Many of the basic methodological principles
(genetic, biochemical, analytical chemical and bioinformatic) have been
introduced in earlier courses, but here the student learns how these principles
are used within a currently very expansive research area: Global characterisation
of the proteome with regard to protein abundance, function, regulation,
interactions and localisation in different cell types. Transcriptomics is also
discussed. To pass the course, the student should be able to describe the
relevance and distinctive character of proteomics describe and discuss principles
and applications of modern methods and strategies to analyse the transcriptome
and the proteome identify proteins and peptides using mass spectra and genome
databases summarise the contents of selected original proteomics literature,

interpret its message and review it critically
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This course will take students from raw DNA sequencing data through quality
assurance, through to data interpretation, statistical analysis, and presentation of the
results as a mock scientific article. A background in microbiology, microbial ecology,
or genetics would be beneficial. No programming or data analysis experience is
required. Students who are performing research may bring their own sequencing data
to process in class. Students will become familiar with command-line programs and
basic computer programming techniques; understand bioinformatics methods such as
quality trimming, assembling contigs, sequence alignment, using reference databases,
and statistical comparisons; gain hands-on experience in bioinformatic analysis of
DNA sequences using the R platform and its packages; primarily, DADA2, phyloseq,
vegan, ggplot2; and be able to apply the knowledge gained in class to other sequence

types and programs. Students may bring their own data, or some can be provided.
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This course will provide students with an introduction to the relatively new and
cutting-edge discipline of genomics. It will be organized into five sections: (1)
contents, organization, and dynamics of genomes; (2) genome sequencing and
annotation; (3) genomics approaches to studying gene expression; (4) genome
analysis and comparative genomics; (5) research in genomics. Applications of
genomics to human health and disease, crop plant improvement, and other applied
situations will be included. Tutorials will consist of computer labs to introduce
students to web resources in genomics, along with group discussions of genomics

research papers and timely topics in genomics.
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In this course, students will learn about the human genome project, genome
analysis technologies (such as microarrays and high-throughput sequencing) and
population sequencing. In addition to the impact of genome sequences on crop
improvement and human health and disease. It has also shown the application of
genome sciences in bioinformatics for handling, analysing and interpreting
genomic data, making use of standard analysis programs and public genomic
resources such as the HapMap, 1000 Genome, ENCODE and Epigenetic
Roadmap.
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This course is an introductory laboratory-based course designed to teach basic biological
laboratory skills used in exploring the quantitative biological systems in bioinformatics.
Students will perform various experiments and analyse the results of these experiments
using bioinformatics tools. Students will also use programming to design experiments based
on the data they collect. During the course students will be using traditional, well-developed
techniques as well as automated lab equipment to gain scientific knowledge about
sequencing and analysing DNA, developing bioinformatics methods for designing and
performing PCR, maintaining cell cultures, acquiring brightfield and fluorescent microscopy
images, designing computational methods for image analysis, designing protocols for

automated experiments and communicating results to peers and colleagues.
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This course aims at training and qualifying the student and improve her competence in the

scientific research and applied fields through the development of personal skills,
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communication and research skills, the use of modern techniques and referencing

applications in the field of specialization and modern statistical programs.
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In this course, students will learn concepts, techniques and tools they need to deal with
various facets of data science practice, including data collection and integration, exploratory
data analysis, predictive modeling, descriptive modeling, data product creation, evaluation,
and effective communication. The focus in the concepts of these topics will be on breadth,
rather than depth, and emphasis will be placed on integration and synthesis of concepts and
their application to solving problems. To make the learning contextual, real datasets from a

variety of disciplines will be used.
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This course introduces the student to the basic mathematical foundation of structures and

algorithms that will be used in later computer science courses. The course considers basic
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concepts in logic, proof techniques, sets, functions, relations, counting, graphs and trees. It

introduces the student to fundamental concepts of computability theory
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This course presents the fundamental computing algorithms and data structures, with
emphasis on design and analysis. Topics include the asymptotic analysis of upper and
average complexity bounds, the best, the average, and the worst, case behaviors. Recurrence
relations, sets, hashing and hash tables, trees and binary trees (properties, tree traversal
algorithms), heaps, priority queues, and graphs (representation, depth- and breadth-first
traversals and applications, shortest-path algorithms, transitive closure, network flows,
topological sort). The course also covers the sorting algorithms and performance analysis
which include mergesort, quicksort and heapsort. As well, the course details the
fundamental algorithmic strategies (divide—and-conquer approach, greedy, dynamic

programming, and backtracking).
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This Course is designed to provide the students the solid understanding of process of data
exploration and visualization techniques and train the students in industry standard tools
for data exploration and visualization To get a better understanding of the visualization
techniques, the students will be introduced to the information perception model of Human
Visual System (HVS). Visualization techniques for different types of data such as spatial and
geospatial data and text and documents will be explained. Some concepts of interactive
visualizations will be introduced. The course provides hands-on experience of applying the

learned techniques on different datasets through exercises in lab and a team-project.
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This course focuses on machine learning algorithms for analyzing biological data. The

course will introduce the main topics in this area, such as analysis of protein/DNA
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sequences, protein structures, molecular graphs, and so on. The main focus is on the role of

deep learning and data mining in computational biology and bioinformatics.
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This course develops the students’ ability to start understanding and writing programs using

Java programming language. In this course, students will understand the basic of
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programming language using java. Decision and control, loops, methods, methods, and
create classes will be thoroughly explained and utilized. Dealing with files and streams will

.be covered as well
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This course gives an overview of database architectures, including the Relational,

Hierarchical, Network, and Object Models. Database interfaces, including the SQL query




Aga grad) Ay jad) ALal)
KNGDOM OF SAUDI ARABIA éﬂ\ :54\53
Ministry Of Education UAAJS b SURS ¥ :\.ula
Princess Norah Bint Abdul Rahman University
College of Science/Biology Y P’“‘é/f‘ﬁu| 3

department

language; Database design using the Entity-Relationship Model. Issues such as security,

integrity, and query optimization are discussed.
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This course explores methods for analyzing large-scale biologic datasets using
computational algorithms, statistical tools, and supercomputers. utilizing those skills to

answer real biological questions using large next generation sequencing datasets.
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The course covers the vocabulary of ecological principles pertinent to microbiomes, host-

associated microbe principles, how humans acquire them, their functions, and host-
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associated microbe terminology (such as resilience, resistance, diversity and stability).
Principles of microbial life and host evolution, symbioses, ecology, pathogens, degradation

of the human microbiota, and restoration potential are all part of the broad topic.




