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circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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Sorting and transport of proteins in the endomembrane system is the very essence of eukaryotic life. Understanding of
these molecular principles is the prerequisite for cellular engineering and molecular farming approaches in the future,
independent of the model organisms used. The course aims at understanding 1) morphology & function and biogenesis
of intracellular compartments, 2) sorting signals for protein sorting and targeting, 3) vesicle mediated transport 4)
engineering of marker, reporter and sensor proteins, 5) Nanobody-mediated protein assembly and 6) Nanobody-based
protein targeting. The lecture topics are deepened in accompanying seminars by oral presentations of respective
published research articles by the students, each of which is followed by a short discussion of methods, experimental
strategies and results.
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The students will gain insight into fundamental molecular concepts of generating fusion proteins and they will learn basic
strategies for tagging soluble proteins, tail-anchored proteins and type | and type Il transmembrane proteins, using
epitope tags for conventional antibodies and most recent discovered epitope tags for nanobodies. Students will learn
about the basic requirements for designing, expressing and purifying fusion proteins for the the production of antibodies.
The students will understand the molecular requirements for the generation, the usage and the specific targeting of
marker and reporter and sensor proteins based on nanobody-epitope interaction-triggered assembly of protein
complexes. The course aims furthermore at the acquisition of soft skills e.g. oral presentation skills, design of
presentation slides/handouts, critical interpretation/evaluation of published research articles, all of which are
prerequisites for pursuing a scientific career.
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Section 1 Lecture 1: Structure, function & dynamics of the intracellular compartments 2019-2-20
Section 2 Lecture 2: Protein targeting in the endomembrane system 2019-2-27

Section 3 Seminar 1: Protein targeting in the endomembrane system 2019-3-1

Section 4 Lecture 3: Protein targeting to mitochondria and plastids 2019-3-6

Section 5 Lecture 4: Transport vesicles and bi-directional transport systems 2019-3-13
Section 6 Seminar 2: Transport vesicles and bi-directional transport systems 2019-3-15
Section 7 Lecture 5: Targeting in the early secretory pathway 2019-3-20

Section 8 Lecture 6: Targeting in the endocytic/lysosomal/vacuolar pathway 2019-3-27
Section 9 Seminar 3: Targeting in the endocytic/lysosomal/vacuolar pathway 2019-3-29
Section 10 Review session | 2019-4-3

Section 11 Lecture 7: Generation and use of specific antibodies | 2019-4-10

Section 12 Seminar 4: Generation and use of specific antibodies | 2019-4-12

Section 13 Lecture 8: Generation and use of specific antibodies 1l 2019-4-17

Section 14 Lecture 9: Engineering of molecular marker and reporter proteins | 2019-4-24
Section 15 Seminar 5: Engineering of molecular marker and reporter proteins | 2019-4-26
Section 16 Lecture 10: Engineering of molecular marker and reporter proteins |l 2019-5-3
Section 17 Lecture 11: Intermolecular protein assembly via nanobodies 2019-5-8
Section 18 Seminar 6: Intermolecular protein assembly via nanobodies 2019-5-10
Section 19 Lecture 12: Nanobody-based intracellular protein targeting 2019-5-15
Section 20 Lecture 13: Nanobody-based in vivo immunoprecipitation (iVIP) 2019-5-22
Section 21 Seminar 7: Nanobody-based in vivo immunoprecipitation (iVIP) 2019-5-24
Section 22 Review session Il 2019-5-29

b B H e 2 %%k Textbook and Supplementary Readings

1.Munro, S. (2011). What is the Golgi apparatus, and why are we asking? BMC Biology 9, 63

2.Barlowe, C., and Helenius, A. (2016). Cargo Capture and Bulk Flow in the Early Secretory Pathway. Annu. Rev. Cell
Dev. Biol. 32, 197-222

3.Faini, M., Beck, R., Wieland, F.T., and Briggs, J.A. (2013). Vesicle coats: structure, function, and general principles of
assembly. Trends Cell Biol. 23, 279-288

4.Giepmans, B.N., Adams, S.R., Ellisman, M.H., and Tsien, R.Y. (2006). The fluorescent toolbox for assessing protein
location and function. Science 312, 217-224

5.Dmitriev, O.Y., Lutsenko, S., and Muyldermans, S. (2016). Nanobodies as Probes for Protein Dynamics in Vitro and in
Cells. J. Biol. Chem. 291, 3767-3775

Steeland, S., Vandenbroucke, R.E., and Libert, C. (2016). Nanobodies as therapeutics: big opportunities for small
antibodies. Drug Discov Today 21, 1076-1113
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This Course has been approved by the following person or committee of authority

ARRELEY RARE AR TR A HVEN .

This Course has been approved by Undergraduate Teaching Steering Committee of Department of Biology.




