
…the lecture of November 19th is about to begin…



• paracrine & juxtacrine signalling
• autocrine & intracrine signalling
• protein ectodomain shedding

• methods to study cell-cell communication:
• attraction & repulsion
• chemotaxis & chemokinesis
• substrate preference
• bidirectional signalling

CELL-CELL COMMUNICATION





- some receptors can behave like receptor and ligand
- some ligands can behave like ligand and receptor

LIGAND OR RECEPTOR?



• membrane-anchored ligands must be shed for autocrine or paracrine stimulation

• receptors might also be shed, which could result in their activation or inactivation

• shedding might also produce a soluble decoy receptor that could sequester a ligand

LIGAND & RECEPTOR ECTODOMAIN SHEDDING



PROTEIN ECTODOMAIN SHEDDING

• protein ectodomain shedding =  proteolytic release of the ectodomain of a membrane protein 
usually triggered by a cut adjacent to the plasma membrane

• ectodomain shedding affects many structurally and functionally diverse molecules, such as the 
pro-inflammatory cytokine TNFα, many ErbB ligands (such as Neuregulin1), receptors such as 
TNF receptor-I and -II, ErbB4-JMa, and a number of other proteins such as Delta, the amyloid
precursor protein and L-selectin

• 2–4% of the proteins on the cell surface are subjected to ectodomain shedding

• proteolytic processing and release of 
membrane proteins

• a post-translational switch that regulates 
the activity of the cleaved substrate



Why some cells produce a transmembrane precursor-protein instead of a soluble protein?





• the cleavage of the precursor protein 
and the following release of the soluble 
ligand can be temporally and spatially 
regulated

• autocrine and paracrine signalling

• the release of the soluble ligand is not 
temporally and spatially regulated

• intracrine deregulated signalling



Effect of ligand presentation on cell speed
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Effect of ligand presentation on cell tracks of EGF-Ct+ cells
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Effect of ligand presentation on persistence time
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Effect of ligand presentation on path length



Why some cells produce a transmembrane precursor-protein instead of a soluble protein?



• autocrine presentation obtained by expression of a transmembrane EGF precursor 
yields a highly persistent cell locomotion response, whereas intracrine and 
exogenous/paracrine presentation produces a nondirectional locomotion response



• ectodomain shedding can activate both receptors and ligands

• a membrane-proximal cleavage triggers a second cleavage, which is
referred to as Regulated Intramembrane Proteolysis (RIP)

• RIP releases the cytoplasmic domain from its membrane anchor, and 
allows it to enter the nucleus and participate in the transcriptional
regulation of specific target genes

REGULATED INTRAMEMBRANE PROTEOLYSIS - RIP
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RIP

Regulated 
Intramembrane 
Proteolysis
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NRG1 isoforms

(Mei and Xiong, 2008)
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ErbB4 isoforms

(Mei and Xiong, 2008)
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(Mei and Xiong, 2008)
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• chemotaxis & chemokinesis
• attraction & repulsion
• substrate preference
• bidirectional signalling
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METHODS TO STUDY CELL-CELL COMMUNICATION



• time lapse video microscopy

• wound healing

• transwell assay/Boyden’s chambers

• explant migration

• turning assay

HOW TO STUDY CHEMOTAXIS AND CHEMOCHINESIS



• time lapse video microscopy

• wound healing

• transwell assay/Boyden’s chambers

• explant migration

• turning assay

How to study chemotaxis and chemochinesis?



AUTOMATED CELL TRACKING

http://www.phiab.se

http://www.phiab.se/


• time lapse video microscopy

• wound healing

• transwell assay/Boyden’s chambers

• explant migration

• turning assay

How to study chemotaxis and chemochinesis?
How to study chemotaxis and chemochinesis?





WOUND HEALING
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WOUND HEALING = chemokinesis assay

t=0



t=24 h
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• time lapse video microscopy

• wound healing

• transwell assay/Boyden’s chambers

• explant migration

• turning assay

How to study chemotaxis and chemochinesis?
How to study chemotaxis and chemochinesis?



NT chemoattractant
18 h18 h

http://www.youtube.com/watch?v=6SON7VAA5-k

TRANSWELL ASSAY

http://www.youtube.com/watch?v=6SON7VAA5-k
















A-B - Macroscopic observation of transwell chamber (chemotaxis experiments). 
D-E - Migrated cells under a light microscope. 

SDF-1, stromal cell-derived factor-1; BMSCs, bone marrow mesenchymal stem cells;
CXCR4: SDF-1 receptor; AMD3100: CXCR4 antagonist .

Transwell migration assay.



A-B - Macroscopic observation of transwell chamber (chemotaxis experiments). 
D-E - Migrated cells under a light microscope. 
C-F - Absorption measured at 405 nm.

*p < 0.05; ** p < 0.01; *** p < 0.001. NS, not significant. 

SDF-1, stromal cell-derived factor-1; BMSCs, bone marrow mesenchymal stem cells;
CXCR4: SDF-1 receptor; AMD3100: CXCR4 antagonist .

Transwell migration assay.




