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[A-3]COURSE SYLLABUS

1. COURSE DESCRIPTION (Approximately 100 words)

The aim of the course is to provide practical bioinformatical skills in genomics, transcriptomics,
proteomics and metabolomics, knowledge of the major web resources and understanding of
how these methods are applied in real life scientific research. The introductory material about
each of the -omics fields is provided. The explanation of how the methods are applied in
research, what practical advantages and limitations they have and what challenges they allow
to address is provided through review and research articles. After this course students should
recognize the scientific problems in the post-genomic biology, know where to access the large
volumes of -omics data, understand how to perform simple analyses of these data, and know
examples of how these research tools were applied in published investigations. The aim of this
course is to provide an overview of metabolomics and its applications in life sciences, clinical
and environmental settings.

2. COURSE GOALS AND OBJECTIVES (Approximately 100 words)

The goal of metabolomics is to identify and quantify the complete biochemical composition of a
biological sample. With the increase in genomic, transcriptomic and proteomic information
there is a growing need to understand the metabolic phenotype that these genes and proteins
ultimately control. After this course you should be able to:

Evaluate advantages and limitations of some analytical techniques used in metabolomics
studies

Recognize the principles behind data analysis and metabolite identification including key
multivariate statistics

Access and use a number of key online resources for metabolomics research

3. TEXTBOOK (Title, Author, Publisher, Year of Publication, etc.)

Metabolome Analyses:: Strategies for Systems Biology 2005th Edition by Seetharaman
Vaidyanathan (Editor), George G. Harrigan (Editor), Royston Goodacre (Editor)

Genomics, Proteomics and Metabolomics in Nutraceuticals and Functional Foods 2nd Edition
by Debasis Bagchi (Editor), Anand Swaroop (Editor), Manashi Bagchi (Editor)

4. REFERENCE

Fundamentals of Advanced Omics Technologies: From Genes to Metabolites (Comprehensive
Analytical Chemistry) 1st Edition, Kindle Edition by Carolina Sim6 (Editor), Alejandro Cifuentes
(Editor), Virginia Garcia-Cafias (Editor)

Genomics, Proteomics and Metabolomics in Nutraceuticals and Functional Foods (Hui: Food
Science and Technology) 2nd , Kindle Edition by Debasis Bagchi (Editor), Anand Swaroop
(Editor), Manashi Bagchi (Editor)
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5. COURSE REQUIREMENTS AND GRADES

EXAMINATION TOTAL = 100%

6. COURSE CALENDAR

Week Main Content
1 Metabolome
2 Transcriptomes
3 Drug administration & drug action and its complexicity
4 Antibodies
5 FACTORS AFFECTING PROTEIN BINDING OF DRUGS
6 Methods of construction of a Transcriptome
7 Microarrays and bioinformatics
8 Data analysis
9 PubChem Database
10 Chemical Information
11 Pathway Tools Omics Viewer
12 Pathway Tools Omics Viewer I
13 Summary and revision
14 EXAMINATION
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