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Biological basics




Role of endocytosis

Processes

m nutrient uptake

m intracellular signalling

m morphogenesis during development

m defence against pathogens
Diseases

m metabolic

m infectious

m neurodegenerative



Microtubule network in vivo

Alberts B. Molecular Biology of the

Cell. Taylor & Francis Group: 2008. Human Protein Atlas



Microtubule network irregularities

microtubule
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Microtubule manual segmentation
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Geometric characteristics of microtubule network
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Domain and mesh




Model equations
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Endosome dynamics




Endosome net speed
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Molecular motor dynamics
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Experimental data

Akhila Chandrashaker, Yannis Kalaidzidis, Marino Zerial
Max Planck Institute of Molecular Cell Biology and Genetics,
Dresden, Germany



DNCH1 knockdown
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m Dynein functions on high rab5 density endosomes

m We can distinguish minus-end and plus-end speed

m Dynein knockdown alters both plus-end and minus-end speed
(probably due to direction misatribution or participating in
plus-end motors)



Number of plus-end and minus-end oriented movements
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m Dynein knockdown does not lead to visible change in relative
event number



Number of FAST plus-end and minus-end oriented

movements
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m Dynein knockdown leads to visible change in relative event
number for fast movements



Assumptions

m For high rab5 density endosomes dynein is the only type of
motors

m Dynein knockdown efficiency represents minus-end directed
movement event number inhibition

m Part of events with misatributed directions is equal for plus
end minus-end directed movements



Model of misatributed directions
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m . /_ — apparent number of plus-end/minus-end movements

m n./_ — true number of plus-end/minus-end movements

m 7 — effectiveness of minus-end event inhibition (knockdown effectiveness)

m o — direction misatribution coefficient



Conclusion

m Microtubule network geometric irregularities cause net speed
decrease with increasing time interval

m Diffusion is fast enough for recirculation of molecular motor in
regular size cells

m Microtubule direction inverse should be taken into account
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