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The cytoskeleton and its associated proteins, the so-called molecular motors, belong to the
cellular apparatus of every eukaryotic cell. Molecular motors, including kinesin-1, have the
ability to temporarily bind to the cytoskeleton and transport cargo vesicles (e.g. organelles)
along it. During such movement, kinesin-1 molecules hydrolyse one ATP molecule for each
step of their chemomechanical cycle. It turns out, that the chemomechanical cycle may be
affected by the presence of inert macromolecules. The influence of these macromolecules on
the chemomechanical cycle of kinesin-1 is, however, not entirely known.

Using total internal reflection fluorescence microscopy, single molecules of kinesin-1
were tracked in vitro. Their movement along reconstituted microtubules was recorded and the
average velocity was measured. The performed experiments were carried out with variety of
concentrations of soluted macromolecules — polyethylene glycol. For experiments,
polyethylene glycols of molecular weight 6 kg/mol, 1000 kg/mol and combination of both were
used. From average velocities, biochemical activity of kinesin-1 molecules at various
concentrations of polyethylene glycol was obtained.

In accordance with prior studies, macromolecules similar in size to the motor domain of
kinesin significantly diminish biochemical aktivity of motors upon increase of macromolecule
concentration, probably due to steric exclusion effects. On the other hand, macromolecules that
go beyond the motor domain in their size do not vastly affect kinesins, even at concentrations
causing high viscosities. Combining both used polyethylene glycols strongly enhanced the
steric effect of hindering kinesin motor domain in its movement compared to experiments with
only one type of polytethylene glycol. This work shows how inert macromolecules can affect

enzymatic activity of molecular motors.
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