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ABSTRACT BOOK
9:00 – 09:45 LINDA SANDBLAD, UMEÅ UNIVERSITY, SWEDEN
Visualization of intermediate filament like bacterial cytoskeleton by electron
microscopy
As in higher eukaryotes, the bacterial cytoskeleton is important for cell shape, polarity
and division. The bacterial and eukaryotic cytoskeletal proteins and cellular functions
are related, however only partly conserved, and the similarities are not obvious at first
glance. Bacterial intermediate filament like proteins can be identified by their secondary
and tertiary structural characteristics and chemical properties although the sequence
similarity with eukaryotic intermediate filaments is weak. In the filamentous bacterium
Streptomyces coelicolor the intermediate filament like protein FilP forms intermediate
filament like cytoskeleton structures. By electron microscopy we have characterized the
structure, assembly and organization of FilP. We found that purified recombinant FilP
in physiological buffer polymerize in vitro into thick, branched, repeatedly segmented
filaments and networks with a 60 nm repetitive unit. The in vitro assembly structure is
influenced by protein concentration, pH and salt. Interestingly we find a hexagonal
assembly pattern, which we suggest function as a 2D membrane stabilizer or a 3D gel
like hyphae tip skeleton. We further studied the in vitro assembly of FilP with cryo-EM.
From these results we were able to build a 3D-model of the internal protein
organization. The flexibility and heteromorphy appearance of FilP filaments, in analogy
to intermediate filaments, makes tomography and 3D reconstruction methods crucial to
characterize the structure of protofilament and subunit assembly into larger filaments.
Suggested reading:
Javadi A, Söderholm N, Olofsson A, Flärdh K, Sandblad L. Assembly mechanisms of the bacterial
cytoskeletal protein FilP. Life Sci Alliance. 2019;2(3):e201800290. Published 2019 Jun 26.
doi:10.26508/lsa.201800290
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9:45 – 10:30 LARS-ANDRES CARLSON, UMEÅ UNIVERSITY, SWEDEN
In situ structural studies of positive-sense RNA virus replication using
cryo-electron tomography
Viruses of the positive-sense RNA ((+)ssRNA) type are a major class of
human pathogens causing diseases ranging from common cold to COVID-19,
Hepatitis C and arthropod-borne fevers. The extracellular stage of these
pathogens, the virus particles, has been studied in great detail often
resulting in 3D structures at atomic resolution. The intracellular
manifestations of (+)ssRNA viruses - membrane-bound genome replication
complexes - have been more recalcitrant to structural studies. Here, I
will present our preliminary studies of replication complexes of
(+)ssRNA viruses using focussed ion beam milling and cryo-electron
tomography of infected cells and tissues.
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10:30 – 11:15 PREBEN MORTH, DTU, DENMARK
Working with low resolution data using membrane transporters as bench marks
systems
The lecture will present a brief overview of some key event in the birth of protein
crystallography with a few historic examples. The presentation will provide an
overview of the field of the ion transporters called the P-type ATPase, with focus on the
Na+,K+ -ATPase [1]and the Ca2+ -ATPase[2] with examples describing how data was
extracted from low resolution data, leading to useful biological information. A
description of the key measures taken to improve the crystal quality using the Hilide
method[3], will be described as this was key to success.
Suggested reading:
[1]

J. P. Morth, B. P. Pedersen, M. S. Toustrup-Jensen, T. L.-M. Sorensen, J. Petersen, J. P. Andersen,
B. Vilsen, P. Nissen, Nature 2007, 450, 1043-U1046.

[2]

M. Laursen, M. Bublitz, K. Moncoq, C. Olesen, J. V. Moller, H. S. Young, P. Nissen, J. P. Morth,
Journal of Biological Chemistry 2009, 284, 13513-13518.

[3]

P. Gourdon, J. L. Andersen, K. L. Hein, M. Bublitz, B. P. Pedersen, X.-Y. Liu, L. Yatime, M. Nyblom,
T. T. Nielsen, C. Olesen, J. V. Moller, P. Nissen, J. P. Morth, Crystal Growth & Design 2011, 11,
2098-2106.
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11:15 – 12:00 FRANZ HERZOG, LMU, GERMANY
Chemical crosslinking and mass spectrometry: Insights into the kinetochore
architecture and function
The timely and precise assembly of the macromolecular kinetochore complex is
essential for accurate chromosome segregation. Although the kinetochore has been
studied intensively, the molecular mechanism that generates a stable cellular structure
linking DNA and microtubules has not been comprehensively understood. The
combination of chemical crosslinking and mass spectrometry (XLMS) facilitates the
characterization of large protein complexes and has emerged as a versatile tool for the
identification of protein connectivity and complex topology at the domain level. Recent
advances in the detection of crosslinks have been used to study structural
rearrangements or dynamics within proteins and protein networks. XLMS has the
potential to capture the stabilization of protein complexes through cooperative protein
interactions. Crosslink derived distance restraints identify interactions at peptide
resolution and allow to pinpoint binding interfaces and to investigate the contribution
of post-translational modifications to the stabilization of protein complexes. Here, we
introduce a XLMS workflow to characterize binding interfaces building up
macromolecular complexes. We studied the interactions of several yeast kinetochore
subunits and revealed their interdependency for kinetochore stabilization. The in vitro
reconstitution of CENP-C/Mif2, CENP-U/Ame1 and CENP-Q/Okp1 interacting with
CENP-A/Cse4 containing nucleosomes provided us first insights into the assembly of a
Cse4 binding complex.
Suggested reading:
1.

Herzog F, Kahraman A, Boehringer D, et al. Structural probing of a protein phosphatase 2A
network by chemical cross-linking and mass spectrometry. Science. 2012;337(6100):1348–1352.
doi:10.1126/science.1221483

2.

Lasker K, Förster F, Bohn S, et al. Molecular architecture of the 26S proteasome holocomplex
determined by an integrative approach. Proc Natl Acad Sci U S A. 2012;109(5):1380–1387.
doi:10.1073/pnas.1120559109

3.

Kahraman A, Herzog F, Leitner A, Rosenberger G, Aebersold R, Malmström L. Cross-link guided
molecular modeling with ROSETTA. PLoS One. 2013;8(9):e73411. Published 2013 Sep 17.
doi:10.1371/journal.pone.0073411

4.

Fischböck-Halwachs J, Singh S, Potocnjak M, et al. The COMA complex interacts with Cse4 and
positions Sli15/Ipl1 at the budding yeast inner kinetochore. Elife. 2019;8:e42879. Published 2019
May 21. doi:10.7554/eLife.42879
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