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Module:

Mathematics

Semester:

1. Semester

Course Leader:

Prof. Dr. Draber and Prof. Dr. Oligschleger

Lecturer:

Prof. Dr. Draber and Prof. Dr. Oligschleger

Language:

English

Assignment in Curriculum:

1*Semester Applied Biology

Course Units/Credit hours:

Lecture: 4 credit hours
Exercise: 2 credit hours; max. group size: 20

Students workload:

Contact hours  Private study

Lecture: 60 60
Exercise: 30 30
Sum: 90 90

Total Sum: 180 hours

Credits:

6 ECTS

Prerequisites according to
examination regulations:

None

Recommendations:

Bridging course Mathematics

Learning outcomes:

At the end of the lectures

the students are able to understand basic concepts of
mathematical problems and the special written forms
(functions, differential calculus, numerics).

the students have the knowledge to apply the necessary
tools to solve mathematical problems.

At the end of the exercises

the students can apply these basic concepts to problems.

the students have the knowledge to use the tools for
practical problems.

Summary indicative content:

Lectures:

Sets, real numbers and intervals, linear and quadratic
equations, binomial theorem

Functions and curves: definition and presentation,
understanding as transformation, general properties of
functions, polar coordinates, sequences, limits and continuity
of a function, polynomials, rational function, power
function, trigonometric function and inverse trogonometric
functions, exponential function and logarithmic function,
logarithmic presentations (logarithmic paper)

Differential calculus: derivation as slope of the tangent,
derivation of elementary functions, rules of derivation,
higher derivations, linearisation of a function, characteristic
plot-points on curves and exercises with extreme values,
curve sketching, numerical determination of roots

Integral calculus: integration as inversion of derivation, the
definite integral as area, the indefinite integral, fundamental
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theorem of differential and integral calculus, important
integrals, calculus of definite integrals, rules and methods of
integration, substitution, partial integration, numeric
integration, some applications of integral calculus

e Power series, Taylor series: infinite series, power series,
Taylor series, rule of de L'Hospital

Exercises:

e Tasks and applications to sets, real numbers and intervals,
linear and quadratic equations, binomial theorem, functions
and curves, sequences, logarithmic presentations
(logarithmic paper)

o Differential calculus, higher derivatives, linearisation of a
function, characteristic plot-points on curves and exercises
with extreme values, curve sketching, numerical
determination of roots

e Integral calculus, the definite integral as area, the indefinite
integral, important integrals, calculus of definite integrals,
rules and methods of integration, substitution, partial
integration, numeric integration, some applications of
integral calculus

e Power series, Taylor series: infinite series, power series,
Taylor series, rule of de L'Hospital

Assessment:

Passing of module — graded

Written examination, active participation in the tutorials
accompanying the lectures is tested in exercises.

Teaching style:

Lecture: blackboard, overhead, power point
Exercise: blackboard

Indicative Bibliography/Sources:

1. Lothar Papula, Mathematik fir Ingenieure und
Naturwissenschaftler, vieweg Verlag, Braunschweig Wiesbaden.
Band 1,2 und 3.

2. Manfred Brill, Mathematik fur Informatiker, Hanser Verag,
Minchen, Wien, 2. Auflage, 2005

3. K. Gieck, R. Gieck, Technische Formelsammlung, Gieck Verlag,
Germering, 1995, 30. erweiterte Ausgabe.

4. Alan J. Cann, Maths from Scratch for Biologists, John Wiley &
Sons.




Module:

Laboratory Skills / Computing Sciences

Semester:

1 Semester

Course Leader:

Dr. Annette Menke and Prof. Dr. Ulrich EBmann, respectively

Lecturer:

The lecturers of the Department of Natural Sciences

Language:

English

Assignment in Curriculum

Compulsory Course in 1" Semester Applied Biology

Course Units/Credit hours

Laboratory Skills Unit:
Lecture: 1 credit hour
Exercise: 1 credit hour; max. group size: 25

Computing Sciences Unit:
Lecture: 2 credit hours
Lab work: 2 credit hours; max. group size: 60

Students workload:

Contact hours  Private study

Lecture: 45 40
Exercise: 15 60
Lab work: 30 20
Sum: 90 120
Total Sum: 210 hours

Credits 7 ECTS

Prerequisites according to None

examination regulations:

Recommendations: None

Learning outcomes:

Laboratory Skills:

The module Laboratory Skills provides general study skills for first
semester students. Having attended the lecture students are familiar
with strategies for preparing and revising courses as well as coping
with exams. Students know about the significance, structure and
form of laboratory reports. They are able to distinguish between
different forms of scientific presentations (oral or written) and are
able to use PowerPoint to develop their own presentations. They are
familiar with different forms of scientific publications and know how
to use online databases for literature research. They can critically
judge the reliability of other internet resources. After successful
participation in the exercise students can use the acquired knowledge
in order to work out a short presentation covering a scientific topic
and to present and discuss their work.

Computing Sciences:

Having attended the lecture, the students understand the structure
and functionality of the World-Wide-Web. They are able to describe
the syntax of HTML and the basic instructions to format a WWW
page. Furthermore, the students know the possibilities and typical
application of spread sheet programs in the laboratory and can use
them for statistical analyses of laboratory data. They know the
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general structure of programming languages, are able to explain the
elementary language constructs and understand basic algorithms and
data structures.

Due to the lab course the students are able to apply the concepts of
the lecture to practical problems. They are able to design and
implement simple WWW pages, to analyze experimental data with a
spread sheet program and to implement simple program
independently.

Summary indicative content:

Laboratory Skills:
e Time management during study course
e Structure and preparation of laboratory reports
e Different forms of scientific presentations, use of PowerPoint

e Scientific publications; research for publications using online
resources

e Preparation of a short presentation using PowerPoint

Computing Sciences:
Lecture:
e Computer systems (hardware)
e Computer science (informatics)
e Internet, WWW
e HTML
e Basics of structured programming

e Working with a computer

e Performing spreadsheet calculations in addition to the
lecture in mathematics

e Creating web pages with HTML
e Basics of structured programming with Visual Basic

Assessment:

The Laboratory Skills part is non-graded. Assessment via short
presentation that has to be delivered at the end of the exercise
session.

For the Computing Sciences part successful participation is
demonstrated by working out the weekly lab exercises and (optional)
a written examination at the end of the semester.

Teaching style:

V: Presentation, blackboard
E: Blackboard, work sheet
P: Practical computer exercises

Indicative Bibliography/Sources:

HTML:

1. Selfhtml (the English version is still (early 2005) in its infancy at:
http://www.selfhtml.org/

2. HTML course of the W3schools at:
http://www.w3schools.com/html/default.asp

Microsoft Excel

1. Joseph E. Billo, Excel for chemists, Wiley, New York 2001 (has a
lot of tips and tricks relevant for scientists)

Visual Basic

1. Microsoft Visual Basic 6.0 programmer's guide, Microsoft Press
Redmond, 1999 (advanced textbook)
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Module:

Cell Biology

Semester:

1" Semester

Course Leader:

Dr. Annette Menke

Lecturer:

Dr. Annette Menke

Language:

English

Assignment in Curriculum

Compulsory Course in 1" Semester

Course Units/Credit hours

Lecture: 3 credit hours
Exercise: 2 credit hours; max. group size: 80
Lab work: 1 credit hours; max. group size: 16

Students workload:

Contact hours  Private study

Lecture: 45 45
Exercise: 30 60
Lab work: 15 15
Sum: 90 120
Total Sum: 210 hours

Credits 7 ECTS

Prerequisites according to None

examination regulations:

Recommendations: None

Learning outcomes:

Having finished lecture and exercises of the module Cell Biology
students know about the differences and similarities of pro- and
eukaryotic cells, as well as structure and function of cell organelles
including cell membranes and cytoskeleton. They are able to
distinguish between types, structure and function of cellular
macromolecules and to explain their synthesis pathways (replication,
transcription, translation, protein maturation) including regulation.
They know aerobic respiration and fermentation as important
metabolic pathways. They have understood the significance of the
cell-cycle and are able to describe its course and regulation. Students
are familiar with different types of cell-cell junctions, their structure
and function.

Having finished the practical class participants are able to use a light
microscope in order to study morphology and behaviour of
unicellular eukaryotic organisms. They are familiar with the effect of
osmotic stress on erythrocytes and are able to extract DNA from
vegetable or animal sources. They are able to present, analyse and
discuss their own data and observations in a lab report.

Summary indicative content:

Lecture
e  Structure and morphology of the cell
e Macromolecules, structure and function
e Biological membranes, membrane transport
e Introduction to gene expression and its regulation
e Molecular and cellular basics of cell reproduction
e Cell Biochemistry
e  Cell-cell junctions, structure and function
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Practical class:
e Light microscopic analysis of eukaryotic cells

e Determination of the osmoresistance of erythrocytes via
photometric analysis

e Light microscopic analysis of mitotic stages
e DNA-extraction from plant or animal tissue

Assessment: The module is graded. The final grade is made up by the student’s
performance in the exam (75%) and in the laboratory (25%).

Teaching style: Lecture: Projector, Blackboard
Exercise: Blackboard
Practical course: Script

Indicative Bibliography/Sources: 1. Alberts et al.: Essential Cell Biology, 2003, Garland Publishing Inc.,
us

2. Alberts et al.: Molecular Biology of the Cell, 2008, Taylor and
Francis

3. Lodish et al.: Molecular Cell Biology, 2007, Palgrave Macmillan




Module:

General Chemistry

Semester:

1% Semester

Course Leader:

Prof. Dr. Gerd Knupp

Lecturer:

Prof. Dr. Gerd Knupp / Dr. UIf Ritgen

Language:

English

Assignment in Curriculum:

Compulsory Course in 1* Semester Applied Biology
Compulsory Course in 1% Semester Forensic Sciences

Course Units/Credit hours:

Lecture: 2 credit hours
Exercise: 2 credit hours; max. group size: 60
Lab work: 2 credit hours; max. group size: 30

Students workload:

Contact hours  Private study

Lecture: 30 30
Exercise: 30 60
Lab work: 30 30
Sum: 90 120
Total Sum: 210 hours

Credits: 7 ECTS

Prerequisites according to None

examination regulations:

Recommendations: None

Learning outcomes: Lecture:

At the end of the lecture students

e know the fundamental models in chemistry as well as basic
theories of matter,

e are familiar with the systematic order of substances,

e are familiar with the different types of reaction, the kinetics
of chemical reactions and the law of mass action,

e know the fundamentals of stoechiometry,

e know the fundamentals of electrochemistry.
Exercise:
After having participated regularily students

e are able to formulate chemical equations and perform
chemical calculations,

e are able to draw conclusions and perform calculations using
mass action law and simple kinetic models,

e are able to formulate acid-base equilibrium, calculate pH,
buffer-systems

e are able to perform simple electrochemical calculations.
Practical Work:
At the end of the laboratory course students

e are familiar with the basic operations in the laboratory,

e are able to assess sources of danger in the laboratory and
draw the appropriate conclusions for safe working
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e are able to run experiments on items mentioned below using
experimental instructions and safe operating procedures for
hazardous materials,

e are able to present and interpretate experimental data and
to make up their mind about future steps.

Summary indicative content: Lecture/Exercise:

e  Atomic structure, Bohr-Rutherford model of the atom,
orbital model, atomic spectra

e Structure of the periodic table of the elements

e Chemical bonds: ionic bond, covalent bond, metallic bond,
coordinate covalent bond, intermolecular bonds

e Chemical reactions: reaction kinetics, chemical equilibrium,
Law of Mass Action, reaction types, reaction energy
(thermochemistry)

e Acids and bases, pH, dissociation constant, calculation of pH,
titration, buffer systems

e Solubility products

e Redox reactions: redox potential, Galvanic cells

e Exercises with calculations consolidate the content.
Practical Work:

During six lab-days students run practical experiments on acid/base-
reactions, titration, pH-value, mass action law, reaction kinetics ,
electrochemistry,simple synthesis .

Assessment: The overall grade for the modul examination consists of

1. the completion of all experiments and writing of two elaborate
lab reports (20%),

2. a written examination (80%) which has a pass mark of 50% of
the points that can be obtained.

Both examination components must be passed.

Teaching style: Lecture: Overhead, blackboard, projector, online-tutorial
Exercise: Prepared tasks, blackboard

Practical work: Lab manual and safe operating procedures for
hazardous materials

Indicative Bibliography/Sources: 1. Ebbing, D.D., Gammon S.D., General Chemistry, 7th Ed.,
Houghton Mifflin Company, Boston, New York,

2. Mortimer, C. E., MUller U., Chemie - Das Basiswissen der Chemie,
8. Auflage, Thieme Verlag, Stuttgart,

3. Atkins, P., Jones, L., Chemical Principles. The Quest for Insight,
Palgrave Macmillan, Hampshire, UK




Module:

Physics/Statistics

Semester:

2. Semester

Course Leader:

Prof. Dr. Ulrich Essmann

Lecturer:

Prof. Dr. Ulrich Essmann

Language:

English

Assignment in Curriculum:

Compulsory Course in the 3" Semester BSc Applied Biology

Course Units/Credit hours:

Lecture: 2 credit hours Physics + 1 credit hour Statistics
Exercise: 1 credit hour Physics + 1 credit hour Statistics
Lab work: 1 credit hour Physics

(up to 12 groups with 2 students per group)

Students workload:

Contact hours  Private study

Lecture: 45 30
Exercise: 30 30
Lab work: 15 30
Sum: 90 90
Total Sum: 180 hours

Credits: 6 ECTS

Prerequisites according to None

examination regulations:

Recommendations:

Passing of the module Mathematics

Learning outcomes:

At the end of the module the students are able:
Lecture:

e to explain the fundamental phenomena and principles in
mechanics, mechanics of fluids and thermodynamics and
describe these phenomena mathematically.

Exercise:

e to develop solutions for simple problems in the fields
mentioned above.

Practical course:
e to perform simple experiments and to analyze the data.
e to use the basic measurement equipment.
e to solve experimental tasks in a team.

e to perform statistical analyses of the experimental data and
determine the possible sources of error.

Summary indicative content:

Physics:
Lecture:

e Mechanics (kinematics and dynamics, forces, work and
energy, momentum, mechanics of fluids and gases);

e Thermodynamics (temperature, physical changes of solids
and fluids due to temperature changes, ideal gas law, kinetic
theory of gases, first and second law of thermodynamics,
equation of state for real gases, conduction of heat,
transport phenomena)
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Exercise:

e Applications of the concepts presented in the lecture to real
problems to enhance the understanding of the physical
principles.

Practical course:

e Experiments in the different fields of the module are
performed in small groups (usually 2 students per group).
The subject areas comprise mechanics (air track experiment
and density determination with different methods) and
thermodynamics (e.g. temperature measurement,
determination of heat capacities and enthalpies) and the
statistical analysis of data including error discussion (random
vs. systematic errors) and error propagation.

e The topics of the lecture are considered from a more
practical standpoint of view.

Statistics:

Lecture:

e Samples; parameters of samples; error propagation: random
and systematic errors, regression und correlation; linear
regression; fitting of parametric functions; least square
minimization.

e Probability: combinatorics; probability experiments;
calculation of probabilities; conditional probability;
probability density; definition of probability density
functions; distribution functions; parameters of probability
distributions; normal distribution

Exercise:

e Applications of the concepts presented in the lecture to real
problems to enhance the understanding of the physical
principles.

Assessment:

Passing of module — graded

The total grade of the module is comprised of a mark for the
laboratory course (30%) and a mark for the final exam in Physics and
Statistics (70%) or two exams during the semester (35% each).

The successful passing of the laboratory course is a prerequisite for
the completion of the module.

Teaching style:

Lecture: Blackboard, demonstration experiments, computer
experiments (Applets)

Exercises: Written exercises, blackboard
Practical course: Manuscript for the practical course

Indicative Bibliography/Sources:

Physics:

1. Fundamentals of Physics, Halliday, Resnick, Walker, Wiley, 2001

2. Physics in Biology and Medicine, Davidovits, Harcourt Academic
Press

3. Physics for Pre-Med, Biology, and Allied Health Students,
Hademenos, McGraw-Hill

4. Physics with illustrative examples from Medicine an Biology,
Biological Physics Series

5. College physics, Urone, Brooks/Cole, Pacific Grove, CA

Statistics:

1. An Introduction to Error Analysis, Taylor, University Sci. Books,
1982

2. Fundamentals of Biostatistics, Rosner, Duxbury, 2000
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Module:

Microbiology

Semester:

2™ Semester

Course Leader:

Dr. Annette Menke

Lecturer:

Dr. Annette Menke

Language:

English

Assignment in Curriculum:

Compulsory Course in 2™ Semester Applied Biology

Course Units/Credit hours:

Lecture: 2 credit hours
Exercise: 2 credit hours; max. group size: 45
Lab work: 2 credit hours; max. group size: 16

Students workload:

Contact hours  Private study

Lecture: 30 30
Exercise: 30 60
Lab work: 30 30
Sum: 90 120
Total Sum: 210 hours

Credits: 7 ECTS

Prerequisites according to None

examination regulations:

Recommendations:

Successful participation in the module Cell Biology

Learning outcomes:

Having finished lecture and exercise “Microbiology” students know
about the significance of microorganisms and microbial products for
daily life, industry, or human and animal health. They are familiar
with the morphology of microorganisms and are able to mention and
to explain functions of general and specialized structures of microbial
cells. Students can distinguish between different taxonomic or
phylogenetic approaches used in the classification of microorganisms
and are familiar with the use of scientific nomenclature. Students
have understood and can distinguish between physical and chemical
factors that influence microbial growth in nature. They are able to
explain metabolic properties of microorganisms determining those
growth requirements. They are able to distinguish between different
types of growth media used in the lab and to describe their use.

Students are familiar with different physical or chemical techniques
to inhibit or prevent unwanted growth of microorganisms and are
able to explain how and when to use these methods. They have
developed an understanding for the diversity of microbial life and are
able to explain significance, habitat and metabolism of representative
microorganisms.

Having finished the practical course students have acquired skills in
the use of the light microscope to study microbial cells, including
application of staining techniques. They are familiar with techniques
for cultivation and sterilization and are able to apply them correctly.
Students are able to execute different techniques for the
determination of cell number and to evaluate results achieved
critically. Applying different taxonomic classification technigues they
are able to identify and determine an unknown microorganism. They
know how to analyze the effect of antimicrobial agents on microbial
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cells experimentally and have studied the changed metabolic
behaviour of bacterial cells in response to a changing environment.

Summary indicative content:

Lecture and exercise:

Introduction to microbiology; history of microbiology,
microscopy, structure and composition of microbial cells,
morphology of prokaryotic cells, bacterial cell wall, gram
staining, specialized structures of the prokaryotic cell: their
structure and function.

Microbial growth: physical and chemical conditions
influencing microbial growth in nature and in the lab, culture
media and culture techniques, growth parameters,
measuring microbial growth.

Control of microbial growth: physical and chemical methods
for growth control.

Identification and classification of microorganisms

Representative prokaryotic microorganisms, microbial
diversity

Representative eukaryotic microorganisms: fungi, protozoa,
algae

Viruses

Practical class:

Light microscopic analysis of stained or unstained pro- or
eukaryotic microorganisms.

Identification of an unknown bacterium based on
morphological and biochemical analysis.

Determination of the cell number of coliform bacteria in a
water sample.

Examination of the effect of antimicrobial agents on growth
and viability of selected bacteria.

Gene regulation in bacteria: The lac operon of E.coli.

Assessment:

The module is graded.

The final mark is made up by the students’ performance in the exam
covering the content of lecture and exercise (60%) and the practical
course (40), evaluated by a lab report and a short test during the
practical course.

Teaching style:

Lecture: Projector, Blackboard
Exercise: Blackboard
Practical course: Script

Indicative Bibliography/Sources:

1.

Tortora, Funke & Case: Microbiology — An introduction,
Benjamin-Cummings, San Francisco

Black: Microbiology: Principles and exploration, John Wiley &
Sons, Hoboken

Madigan, Martinko & Parker. Brock Microbiology of
Microorganisms, Benjamin Cummings, San Francisco
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Module:

Human Biology, Histology

Semester:

2™ Semester BSc. Applied Biology

Course Leader: Prof. Dr. Heinz-Joachim Héabler
Lecturer: Prof. Dr. Heinz-Joachim Habler
Language: English
Assignment in Curriculum: Compulsory Course in 2™ Semester Applied Biology
Course Units/Credit hours: Lecture: 3 credit hours
Exercise: 1 credit hour; max. group size: 80

Lab work: 2 credit hours; max. group size: 15

Students workload:

Contact hours  Private study

Lecture: 45 90
Exercise: 15 15
Lab work: 30 15
Sum: 90 120

Total Sum: 210 hours

Credits:

7 ECTS

Prerequisites according to
examination regulations:

None

Recommendations:

Successful participation in Cell Biology

Learning outcomes:

Lectures/Exercises:

Students are capable of

e applying the basic discipline specific terminology.

e identifying and describing in detail the basic types of tissues.

e localising the most important organs and organ systems (skin,
cardiovascular system, lungs, digestive system, kidney and
urogenital tract) in an anatomically correct way and
describing their macroscopic and microscopic structure.

Lab work:

examining histological sections under the light microscope
and communicating the results properly.

producing their own histological sections.

Summary indicative content:

Lecture,

exercise:

Tissue processing and production of histological sections

Structure and usage of the light microscope, electron
microscopy

Basic types of tissue

Anatomy and microscopic anatomy of skin, cardiovascular
system, lungs, digestive system, kidney and urogenital tract

Basic anatomy of the nervous system

Lab work:

Production of histological sections

Light microscopic identification and analysis of histological
specimens
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e Short presentations by all students

Assessment: Module examination with marks.
Written test 70%, lab report 30%.

Teaching style: Lecture and exercise: Overhead, blackboard
Lab: Written instruction, demonstration of histological specimens

Indicative Bibliography/Sources: 1. Tortora & Derrickson, Principles of Anatomy and Physiology, 11th
ed., Wiley

2. Young & Heath, Wheater’s Functional Histology, 4th ed.,
Churchill Livingstone
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Module:

Organic Chemistry

Semester:

2™ Semester

Course Leader:

Prof. Dr. Margit Schulze

Lecturer:

Dr. Kai Jakoby, Prof. Dr. Margit Schulze

Language:

English

Assignment in Curriculum:

Elective Course 2™ Sem. Applied Biology

Course Units/Credit hours

Lectures: 2 credit hours
Exercises: 2 credit hours; max. group size: 40
Lab work: 2 credit hours; max. group size: 20

Students workload:

Contact hours  Private study

Lecture: 30 40
Exercise: 30 35
Lab work: 30 45
Sum: 90 120
Total Sum: 210 hours

Credits: 7 ECTS

Prerequisites according to None

examination regulations:

Recommendations:

Successful completion of module General Chemistry (1% Sem.)

Learning outcomes:

Lecture:
At the end of the course, the students:

e are familiar with the most important classes of organic
substances and their physical and chemical properties;

e are able to identify typical chemical reactions on the basis of
the corresponding structures and properties;

e are familiar with the basics of stereochemistry;

e are familiar with the most important principles and
technigues of the classic preparative organic chemistry.

Exercises:
At the end of the course:

e students are able to transfer their knowlegde (lecture topics)
to corresponding exercise problems;

e e.g. students are able to formulate and explain the
corresponding reaction equations and mechanisms.

Laboratory work:

e Students can apply theoretical knowledge.

e They gain first practical experience in preparation,
purification and characterisation of organic substances (e.g.
distillation methods, resolution of racemates, synthesis of
substituted aromatic compounds).

Summary indicative content:

Lecture and exercises:

Purpose, scope and principles of organic chemistry; introduction to
different classes of organic substances with a special focus on low-
molecular and macromolecular biochemical compounds; physical and
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chemical properties of organic compounds; basics of stereochemistry;
preparation, purification and characterisation of organic compounds;
introduction to spectroscopic methods for the analysis of organic
compounds. Special focus on biologically active substances.

Lab work:

Basic techniques in organic synthesis (e.g. distillation methods,
preparation of organic compounds as esters).

Assessment:

Written final examination (80 %)
Written lab reports (20 %)
Both parts have to be passed separately.

Teaching style:

Lectures and Exercises: Blackboard, overhead, projector, written
documents (exercise problems)

Laboratory: Written documents to perform experiments and prepare
lab reports

Indicative Bibliography/Sources:

1. K.P.C. Vollhardt, N.E. Schore, Organic Chemistry: Structure and
Function, Freeman, New York.

. P.Y. Bruice, Organic Chemistry, Prentice Hall, New York.

. R.T. Morrison, R.N. Boyd, Organic Chemistry, Prentice Hall, and
Inc., New York and corresponding Study Guide.

. H.P. Latscha, H.A. Klein, Organische Chemie, Springer-Verlag.
. Ulrich Luning, Organische Reaktionen, Spektrum Akad. Verlag.
. R. Briickner, Reaktionsmechanismen, Spektrum Verlag.

. H.G.O. Becker et al., Organikum, Wiley-VCH.

w N
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Module:

Instrumental Analysis

Semester:

3 Semester

Course Leader:

Dr. Kai Jakoby

Lecturer:

Dr. Kai Jakoby

Language:

English

Assignment in Curriculum:

Compulsory Course in the 3 Sem. Applied Biology

Course Units/Credit hours:

Lecture: 3 credit hours,
Exercise: 2 credit hours, max. group size: 60
Lab work: 1 credit hour, max. group size: 24

Students workload:

Contact hours  Private study

Lecture: 45 50
Exercise: 30 45
Lab work: 15 25
Sum: 90 120
Total Sum: 210 hours

Credits: 7 ECTS

Prerequisites according to None

examination regulations:

Recommendations:

Mathematics (1 Sem.), General Chemistry (1" Sem.), Physics/Statistics
(2™ Sem.)

Learning outcomes:

Lecture:

Students have acquired knowledge about the basic principles of
common electrophoretic and chromatographic separation techniques
as well as about the fundamentals of UV-Vis spectroscopy and mass
spectrometry. They know major application areas of those
technigues, their advantages or shortcomings for certain separation
problems and the required technical appliances.

Exercise:

Students are able to assess the significance of different experimental
parameters and their effects on the results of a separation technique.
They know how to develop suitable methods for specified simple
separation problems, how to carry out stoichiometric calculations for
sample preparation and how to determine experimental parameters
by evaluating simple chromatograms or spectra.

Practical course:

They gained practical experience with gel electrophoresis, UV-Vis
spectroscopy and/or chromatography. They know how to operate the
technical appliances after instructions by a tutor, and they are
capable of evaluating gels, spectra or chromatograms independently.

Summary indicative content:

Lecture:

e Fundamentals and basic applications of gel and capillary
electrophoresis, UV-Vis spectroscopy and mass spectrometry

e Fundamentals and major applications of HPLC, GC, TLC, ion
exchange and size exclusion chromatography, basic
principles of method development by means of simple
examples
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e Presentation of relevant sample preparation techniques

Practical course:

e Laboratory experiments on gel electrophoresis (e.g. SDS-
PAGE)

e UV-Vis spectroscopy and/or chromatography (e.g. HPLC)

Assessment:

Passing of module — graded
Practical course (written tests and reports): 20%
Written examination: 80%.

Practical course and written examination have to be passed
independently.

Teaching style:

Lecture: Projector, blackboard
Exercise: Written compilation of problems, blackboard
Practical course: Written experimental instructions

Indicative Bibliography/Sources:

1.

F. Lottspeich, J.W. Engels, Bioanalytik, Spektrum Akademischer
Verlag.

2. R. Westermeier, Electrophoresis in Practice, Wiley.
3. M. Hesse, H. Meier, B. Zeeh, Spectroscopical Methods in Organic

Chemistry, Thieme Verlag.

L.R. Snyder, J.J. Kirkland, J.L. Glajch, Practical HPLC method
development, Wiley.

M. Kinter, N.E. Sherman, Protein Sequencing and Identification
Using Tandem Mass Spectrometry, Wiley.

R.L. Grob, E.F. Barry, Modern Practice of Gas Chromatography,
Wiley.

E. Hahn-Deinstrop, Applied Thin Layer Chromatography, Wiley-
VCH.
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Module:

Medical Microbiology

Semester:

3 Semester

Course Leader:

Prof. Dr. Dieter Reinscheid

Lecturer:

Prof. Dr. Dieter Reinscheid

Language:

English

Assignment in Curriculum

Compulsory Course in 3" Semester Applied Biology

Course Units/Credit hours:

Lecture: 2 credit hours
Exercise: 2 credit hours; max. group size: 80
Lab work: 2 credit hours; max. group size: 15

Students workload:

Contact hours  Private study

Lecture: 30 15
Exercise: 30 35
Lab work: 30 20
Exam: 2 18
Sum: 92 88
Total Sum: 180 hours

Credits: 6 ECTS

Prerequisites according to None

examination regulations:

Recommendations:

Successful participation in the module ‘Microbiology’.

Learning outcomes:

At the end of the lecture and exercise, the students are able:
1. to select antibiotics according to their area of use.
3. to diagnose infectious diseases with typical symptoms.

4. to know portals of entry of pathogenic organisms and have learnt
to protect themselves against them.

5. to obtain epidemiological data of infectious diseases.

At the end of the laboratory course, the students are able:

1. to isolate pathogenic organisms from clinical samples and to
identify them according to physiological traits.

2. to cultivate pathogens with appropriate safety standards.

3. to perform antibody-based tests for the identification of
pathogens.

Summary indicative content:

Content of lecture and exercise:
1. Definitions and terms of Medical Microbiology

2. The normal human flora: tissue tropism, microbial metabolism,
health-promoting or damaging effects to the host

3. Disease Development: transmission, attachment to and invasion
into the host, damage to the host, bacterial evasion from the
immune system

4. Toxins: classification, mode of action, pharmaceutical use
5. Antibiotics: classification, mode of action, area of use
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6. Infectious diseases of the skin, the gastrointestinal- and urogenital
tract, the cardiovascular system, the nervous system, and the
respiratory tract: pathogens, mode of transmission,
symptoms/disease, virulence factors and therapy

Content of the laboratory course:

Isolation and characterization of pathogenic organisms;
epidemiological study on the distribution of Staphylococcus aureus
and its antibiotic resistance; streptococcal diagnostics; differentiation
between non-pathogenic and pathogenic yeasts

Assessment:

Passing of module — graded
The total grade of the module is comprised of:

1. a written exam about the content of the lecture and the exercises,
which has to be passed with at least 50% of the total points. The
grade of the exam contributes by 60% to the total grade of the
module.

2. successfully performing all laboratory experiments. Grading of the
lab performance contributes by 12% to the total grade of the
module.

3. writing an individual laboratory report. Grading of the lab report
contributes by 28% to the total grade of the module.

Teaching style:

Lecture: Projector, blackboard, online script
Exercises: Online questions, blackboard
Laboratory course: Online script about experiments

Indicative Bibliography/Sources:

1. Tortora, Funke & Case: Microbiology - An introduction, 8. Edition,
Benjamin-Cummings, San Francisco.

2. Black: Microbiology: Principles and Explorations, 6. Edition, John
Wiley & Sons, Hoboken.

3. Salyers & Whitt: Bacterial Pathogenesis. A molecular approach, 2.
Edition, ASM Press, Washington

4. Madigan, Martinko & Parker. Brock Biology of Microorganisms,
11. Edition, Benjamin Cummings, San Francisco
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Module:

Molecular Genetics

Semester:

3" semester

Course Leader:

Professor Dr. Edda Tobiasch

Lecturer: Professor Dr. Edda Tobiasch
Language: English
Assignment in Curriculum Compulsory Course in the 3" Semester Applied Biology
Course Units/Credit hours Lecture: 4 credit hours
Seminar: 0 credit hours

Lab work: 2 credit hours; max. group size: 24

Students workload:

Contact hours  Private study

Lecture: 60 90
Seminar:: 0 0

Lab work: 30 30
Sum: 90 120

Total Sum: 210 hours

Credits

7 ECTS

Prerequisites according to
examination regulations:

General Safety Instruction

Recommendations:

Passing of the modules of the 1™ and 2™ semester

Learning outcomes:

At the end of the lecture the students are able:

1.

to know the most important molecular genetic processes in the
cell, such as replication, regulation, variation, transcription,
translation and expression, cell cycle and repair mechanisms.

to know the most important molecular genetic events in gene
technology.

to judge ethical aspects of molecular genetics.

At the end of the laboratory course the students are able:

1.
2.

to isolate, characterise and analyse genomic and plasmid DNA.
to perform bacterial gene transfer and bacteriophage titration.

Summary indicative content:

Content of the Lecture

1.
2.

3.

SV NOo WU

- o

Molecular structure and function of DNA and RNA
Replication, transcription and translation: Mechanisms and
enzymes involved

Comparison of replication and gene expression in
prokaryotes, eukaryotes and viruses: Similarities and
differences

Regulation of gene expression in prokaryotes, viruses and
eukaryotes

Variation and mutation

Repair mechanisms

The eukaryotic chromosome

The eukaryotic cell cycle

Mitosis and meiosis

Transposable elements

Profiling and polymorphisms
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12.  Gene technology as applied molecular genetic: Techniques,
enzymes, application

13.  Ethical aspects of molecular genetics

14.  Composition, structure and reproduction of the most
important virus families

Content of the lab work

1. Bacterial Conjugation

2. Bacteriophage Titering

3. Isolation of Plasmid DNA by HiSpeed Plasmid Mini-Preparation
4. Determination and Characterisation of Plasmid DNA

5. Isolation of Human Genomic DNA from Buccal Swabs

6. Typing of Human Genomic DNA

Assessment:

Passing of module — graded
The final mark of the module consists of:

1. a written test composed of questions to the content of the lecture
and the provided protocol for the practical part. The written test
must be passed with at least 50 % of the possible points and
counts 70 % of the final mark.

2. the correct execution of the experiments in the laboratory which
counts 10 % of the final mark.

Writing the minutes of the experiments, which counts 20 % of the
final mark.

Teaching style:

Lecture: Data projector (Powerpoint presentation) and black board, in
part short movies or overhead projector

Practical course: Written manuscript

Indicative Bibliography/Sources:

1. Lewin Genes VIII, Pearson Verlag

2. Griffiths, Gelbart, Miller, Lewontin; Modern Genetic Analysis;
Freeman and Company

3. D. M. Knipe and P. M. Howley; Fields Virology; Lippincott
Williams & Wilkins

4. Birge; Bacterial and Bacteriophage Genetics; Springer Verlag
Alberts, Bray, Lewis, Raff, Roberts, Watson, Molekularbiologie
der Zelle, VHC Verlagsgesellschaft

5. Clark, Molecular Biology, Understanding the Genetic Revolution
Kippers, Molekulare Genetik, Thieme Verlag

6. Nicholl; Gentechnische Methoden; Spektrum Verlag (German)

Henning; Genetik, Springer Verlag (German)

8. Lewin; Molekularbiologie der Gen