SUMMER SEMESTER 2025

RTG 2756 CYTAC SEMINAR SERIES

TUESDAY, JUNE 24
17:00 1N HS5

PROF. DR. SIMONE REBER
Max Planck Institute for Infection Biology, Berlin

CELL STATE-SPECIFIC CYTOPLASMIC MAATERIAL PROPERTIES CONTROL SPINDLE
ARCHITECTURE AND SCALING

In an active, crowded cytoplasm, eukaryotic cells construct metaphase spindles from conserved
building blocks to segregate chromosomes. How the physicochemical properties of the cytoplasm
affect spindle architecture and size remains largely unknown. Using quantitative biochemistry in
combination with adaptive feedback microscopy, we investigated mitotic cell and spindle
morphology during neural differentiation of embryonic stem cells. While tubulin biochemistry and
microtubule dynamics remained unchanged, spindles changed their scaling behaviour: in
differentiating cells, spindles were significantly smaller than those in equally-sized
undifferentiated stem cells. Integrating quantitative phase imaging, biophysical perturbations
and theory, we found that as cells differentiated, their cytoplasm became more dilute. The
concomitant decrease in free tubulin activated CPAP (centrosomal P4.1-associated protein) to
enhance the centrosomal nucleation capacity. As a consequence, in differentiating cells,
microtubule mass shifted towards spindle poles at the expense of the spindle bulk, explaining the
differentiation-associated switch in spindle architecture. These data show that cell state-specific
cytoplasmic density tunes mitotic spindle architecture. Thus, physical properties of the cytoplasm

can act as a major determinant in organelle size control.



