MASTER Project: NUCLEOSOME BIOLOGY

A Master thesis project is available at The University of Oslo, based in the
Sekulic lab at NCMM (Centre for Molecular Medicine Norway).

The aim of the project is to understand chromatin organization of the
centromeres at molecular level. The centromere is a part of the chromosome
that serves as the foundation for the formation of kinetochore, the protein
structure that attaches duplicated chromosomes to opposite poles of the
dividing cell. The student will gain hands-on experience in the purification of
DNA, histones and other centromeric proteins using state-of-the-art
technologies. He/she will assemble nucleosomes and nucleosome arrays in
vitro for further biophysical analysis.

Understanding how DNA is packed in our cells, and how chromatin
conformation is used as a basis for specifying the centromere is essential.
Without a functional centromere, chromosomes are lost or broken — a hallmark
of cancers. The project is expected to last for 6 — 12 months. If you are
interested please contact Nikolina Sekulic (Nikolina.sekulic@ncmm.uio.no)
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MASTER Project: MOLECULAR BASIS OF GENOME STABILITY

A master thesis project is available at The University of Oslo, based in the
Sekulic lab at NCMM (Centre for Molecular Medicine Norway).

The aim of the project is to use biochemical and biophysical techniques to
characterize molecular interactions at the centromere, which are assuring equal
segregation of chromosomes during cell division. The student will gain hands-
on experience in molecular cloning, bacterial expression and the purification of
proteins, using state-of-the-art equipment.

Final stages of the project include assembly of multi-protein complexes, protein
crystallization and the use of X-ray crystallography to obtain 3D structures of
the complex. The knowledge gained in this project will provide insight into the
major mechanisms that safeguard our genome during chromosome
segregation, and will
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The left cell is dividing properly, but the right one shows a chromosome
segregation defect. The chromosomes are blue and the microtubules are red.

help build a better understanding of how this safety mechanism is broken in
cancer. The project is expected to last for 6 — 12 months. If you are interested
please contact Nikolina Sekulic (Nikolina.sekulic@ncmm.uio.no)
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MASTER Project: COMPUTATIONAL PROTEIN MODELLING

A master thesis project is available at The University of Oslo. The project is a
collaboration between the Sekulic lab at NCMM (Centre for Molecular Medicine
Norway) and the Cascella group at The Department of Chemistry, UiO (
https://www.mn.uio.no/kjemi/english/people/aca/michelec/). The project
combines biology, chemistry, physics and computational techniques. The major
goal is the computational modelling of an enzyme, Aurora B, that is a cancer
drug target.

The student is expected to explore molecular dynamics of the enzyme (protein
kinase) in phosphorylated (active) and unphosphorylated (inactive) form. We
use hydrogen-deuterium exchange to experimentally measure dynamic
differences between the two different forms of the enzyme. The knowledge
gained from computational modelling, together with the collected experimental
data will contribute to a better understanding of the process of enzyme
activation, and it will serve as a basis for the generation of new, more potent
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Understanding the role of flexibility in the enzyme activity might be exploited
in engineering effective drugs for specific cancer targeted therapy.

cancer therapies.

The project is expected to last for 6 — 12 months. If you are interested please
contact Nikolina Sekulic (Nikolina.sekulic@ncmm.uio.no).
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