Quantitative live-cell imaging reveals spatio-
temporal dynamics and cytoplasmic assembly
of the 26S proteasome
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Highlights

A method for quantitative imaging is
introduced to observe protein dynamics in
living cells

 The 26S proteasome is a stable complex with
high mobility in yeast cells

 The 26S proteasome could be assembled in
cytoplasm and imported into the nucleus as a
holo-complex



Why | am Interested in This Work

* The dynamics and assembly of the 26S
proteasome is studied in in vivo

* A new perspective facilitating development of
novel proteasome inhibitors



Background | — the structure of the 26S
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Background Il — the assembly of the 26S
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Background Il — the translocation of the 26S
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Fluorescence Correlation Spectroscopy
Single fluorescent molecule
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Fluorescence Correlation Spectroscopy
Two fluorescent molecules
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Fluorescence Correlation Spectroscopy
One example
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Dynamics of the 26S proteasome revealed by FCS
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Dynamics of the 26S proteasome revealed by FCS
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Characterization of the slower-mobility species
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Stable complex of the 26S in living cells
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Assembly of the 26S proteasome in the cytoplasm
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The 26S proteasome could form in the cytoplasm when nuclear import is impaired.



Localization of stabilized holo-enzyme in the nucleus
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Localization of stabilized holo-enzyme in the nucleus
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Conclusions

 The 26S proteasome is a stable complex with
no free subcomplexes or subunits at
detectable levels in the cell

 The 26S proteasome is able to assembly in the

cytoplasm and be imported as a holoenzyme
into the nucleus



Take-Home Message

* Fluorescence correlation spectroscopy is a
powerful tool to quantitatively detect dynamics
and assembly of target protein in living cells

e This paper turned over several conclusions from
previous studies on dynamics and assembly of
the 26S proteasome in living yeast cells



Thanks
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