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Read professional English articles fluently, to gain sufficient understanding of advanced
theory . knowledge and skills of life science

2. LI F M RS AI N 7RIS TV, BRI E RIS B R, A o) BB AT TR AR M i ik
RIFFAILG,

Read laboratory manual, and be able to use this information to analyze, evaluate and report
new progress in research , to be able to communicate the principles in English that underlie
the properties and function of living material.
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Section 1.

1.Regulation of Gene Expression (1 %K)

Rk 5%

Prokaryotic Gene Regulation

JER A A R R 1 4

Expression of the gfp Gene in E. coli
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Eukaryotic gene Regulation
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Agrobacterium—mediated transformation of Arabidopsis thaliana using the floral dip method
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2.Role of MicroRNAs in Plant Drought Tolerance (2 *%Ef)
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MiRNAs: discovery, biogenesis and mechanisms

MiRNAs: K. AWk 2 51 FHLEE

Strategies for functional analysis of miRNAs and their targets in plants

miRNAs TR #E A s R (T 2 A T

The interplay among transcription factors, miRNAs, and their mRNA targets
. miRNAs, DLACEATTRORE bR L DR 2 18] () A B A

Signal transduction and regulation of MiRNAs

155455 MiRNAs ff 4%

3. Epigenetics:Future challenge (1 %2H})

FWIEAL 2 AR REIPE K

Histone code hypothesis

HEA TR A

Noncoding RNA

4w t5 RNA

DNA Methylation

DNA FH%:4L

Histone modifications determine chromatin structure

HABRNIE M5 G0 51 4514

Epigenetics Today and Tomorrow

FIEAL A R EARK

4. Chemical Signals in Animals (4 21

VAN IG5

An Introduction to Regulatory Systems

SYRE RS S

The endocrine system and the nervous system are structurally, chemically, and functionally
related

Wi R85 & RS 45/ A )R

Invertebrate regulatory systems clearly illustrate endocrine and nervous system interactions
TRMENVIRE RS (AP SME RS EAERD

Chemical Signal and Their Modes of Action

s 5 51EHTT

Most chemical signals bind to plasma—membrane proteins, initiating signal-transduction
pathways

W ESEREEANS G R B9 @

Steroid hormones, thyroid hormones, and some local regulations enter target cells and bind
to intracellular receptors

KRR, HURIRER, A —feyiys bk N H PR g IR i N 2 A 0 25 &

5.The Origin of Species (2 20)
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What is a species?

VIR B

The biological species concept emphasizes reproductive isolation

AW RN S S T

Prezygotic and postzygotic barriers isolate the gene pools of biological species
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Allopatric speciation : Geographic barriers can lead to the origin of species
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Sympatric speciation : A new species canoriginate in the geographic midst of the parent species
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FROM SPECIATION TO MACROEVOLUTION
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Phylogency and Systematics
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6. Diversity of Fungi (2 21D

Phylum Chytridiomycota : Chytrids may provide clues about fungal origins
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Phylum Zygomycota: Zygote form resistant structures during sexual reproduction
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Phylum Ascomycote: Sac fungi produce sexual spores in saclike asci
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Phylum Basidomycota: Club fungi have long—lived dikaroyotic mycelia

AT X2 AR

Molds, vyeasts, lichens, and mycorrhizae are specilized life styles that evolved
independently in diverse fungal phyla
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7. The Body’ s Defenses (2 %H})
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Nonspecific defenses against infection
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The skin and mucus membranes provide first—line barriers to infection
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Phagocytic cells, inflammation, and antimicrobial proteins function early in infection
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8. Laboratory Manual ——1 (1 %H})

Restriction Mapping
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Restriction Enzymes (Endonucleases)
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Construction of Restriction Maps
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Restriction Digestion of Lambda DNA

Lambda DNA 1)) FELIk 35

Tips on Restriction Digestion Reactions
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Preparing a Laboratory Report

AT A 2% S B R

9. Laboratory Manual -—2 (1 %2[})

Isolation and characterization of endophytic bacteria from plant
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Sample of plant preparation and isolation of nitrogen—fixing bacteria
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Partial identification of nitrogen—fixing bacteria by 16S rDNA sequence analysis
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Physiological characteristics and phylogenomics analysis of nitrogen—-fixing Bacteria
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This course describes the fascinating area of eukaryotic gene regulation. Gene expression is
shaping the phenotype of cells and tissues; its regulation therefore is the essential fundamental
aspect of nearly all processes in physiology, both in health and in disease. For this reason, not only
biologists and biochemists should be aware of the concepts of gene regulation, but all students of
biomedical areas would benefit from being introduced into this topic, in order to have a good basis for
their specialized disciplines. A complete understanding of transcription factors and the processes
that alter their activity is a fundamental goal of modern life science research. Therefore, the focus of
this course is the description of the post-genome understanding of gene regulation.

The purpose of this course is to provide in a condensed form an overview on the present
understanding of the mechanisms of gene regulation. We are not aiming to compete with more
comprehensive molecular biology, such as the legendary “Genes” of Ben Lewin, but rather will focus
on the essentials. In order to facilitate the latter, we favor a high figure-to-text ratio following the rule
“a picture tells more than thousand words”.

FOR: RIEHEKN, DL Carsten Carlberg f1 Ferdinand Molnar fit4# = ) Mechanisms of Gene
Regulation (Second Edition, Springer Press, 2016)8%%, 35| ] CNS F: i 24 E 5 I 78 R 3L,
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The course is sub-divided into eight chapters. The lecture course is primarily designed for

Master level students of Biosciences, but is also frequented by students of other biomedical
disciplines and by PhD students. The course has four major learning objectives. Students should:

1. Have detailed understanding of the structure of genes, chromatin organization, transcription factors and their
regulatory mechanisms.

2. Recognize the key components, mechanisms and processes in gene expression and the multiple layers of its
regulatory complexity.



3. Show the ability to analyze transcription factors, their co-regulators and noncoding RNA concerning the expression
and genome-wide effects, i.e., to judge their impact on the complex regulation of eukaryotic genes.

4. Apply knowledge in gene regulation in designing, performing and analyzing respective experiments, such as
quantitative PCR, RNA-seq and ChlP-seq.
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Chapter-1 Transcription Factors 1.1 Site-Specific Transcription Factors 2

1.2 Transcription Factor Domains
1.3 Dimeric Transcription Factor Complexes:

The Example of Nuclear Receptor
Heterodimers

1.4 Bioinformatic Identification of Transcription
Factor Binding Sites

1.5 Transcription Factor Expression Profile

1.6 Classification of Transcription Factors

Chapter-2 Switching Genes On and Off: 2.1 The Nuclear Receptor Superfamily 2
The Example of Nuclear Receptors 2.2 Molecular Interactions of Nuclear
Receptors

2.3 Physiological Role of Nuclear Receptors
2.4 Nuclear Receptors and Their Ligands

2.5 Interaction of Nuclear Receptors with
Co-factors

Chapter-3 Genomic Imprinting 3.1 Insulators 2
3.2 The Genome Regulator CTCF
3.3 Genomic Imprinting

3.4 Models of Insulator Function

3.5 Inheritance of CTCF-Mediated Chromatin
Structures

Chapter-4 The Epigenome 4.1 DNA Methylation 2
4.2 DNA Methylation on the Genome Scale

4.3 DNA Methylation, Heterochromatin and
Gene Silencing

4.4 Epigenomics in Health and Disease

Chapter-5 Chromatin Remodeling 5.1 The Impact of Chromatin Remodeling 2
5.2 ATP-Dependent Remodeling Complexes
5.3 Nucleosome Positioning at Promoters
5.4 Pioneer Factors

5.5 Transcriptional Dynamics and Noise

Chapter-6 Regulatory RNA 6.1 Non-coding RNAs 2




6.2 miRNAs and Their Function
6.3 Long ncRNA
6.4 ceRNAs

6.5 Gene Regulation by miRNAs and
Transcription Factors

Chapter-7 DNA-Methylation Analysis by the 7.1 Embedding of Material into Agarose and 2
Bisulfite-Assisted Genomic Sequencing Method Bisulphite Reaction

7.2 PCR, Purification, and Cloning of PCR

Product

7.3 Chemistry of the Bisulphite Reaction

7.4 Preparation of Cells for Bisulphite
Treatment

7.5 Bisulphite Treatment of Isolated DNA
7.6 General Recommendations

7.7 Drawbacks of the Bisulphite-Based

Methylation Analysis
Chapter-8 Identification of intergenic long noncoding RNA by | 8.1 An overview of methods for IncRNA 2
deep sequencing detection

8.2 LincRNA identification based on RNA-seq

8.3 Alignment of sequencing reads and
transcript assembly

8.4 Definition of intergenic regions

8.5 Computational methods for assessment of
coding potentials

8.6 Regulation of IncRNA transcription

8.7 Future directions
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Mechanisms and Pathology. Springer Press, 2016 (ISBN: 978-4-431-55871-2)

Manoj K Mishra & Kumar S Bishnupuri. Epigenetic Advancements in Cancer, Springer Press, 2016
(ISBN: 978-3-319-24949-0)

Narendra Wajapeyee & Romi Gupta Eukaryotic. Transcriptional and Post-Transcriptional Gene
Expression Regulation, Springer Press, 2017 (ISBN: 978-1-4939-6516-8)

Walter Doerfler & Petra Bohm. Epigenetics - A Different Way of Looking at Genetics. Springer Press
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Wong Ka-Chun. Computational Biology and Bioinformatics Gene Regulation.CRC Press 2016 (ISBN:
978-1-4987-2497-5)
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Cleveland Hickman Jr., Susan Keen, Allan Larson, David Eisenhour, Helen I'Anson, Larry Roberts.

2013. Integrated Principles of Zoology, 16" Edition, McGraw-Hill Education
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