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Protrusive (Pseudopodial / Filopodial)
Retrograde flow and contractile forces produce 
forward motion through myosin-driven membrane 
ruffling and contraction, with minimal reliance upon 
IACs.

Blebby
Characterised by an increase in hydrostatic 
pressure through actomyosin contractility that 
produces actin-independent blebs, with minimal 
reliance upon IACs. 
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Figure 1 - Three-dimensional migration of single and collective cells
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Pseudopodial / Filopodial
Narrow protrusions that rely upon IAC maturation to 
define the leading-edge, where actin contractility 
drives forward movement. 

Lobopodial
The nucleus acts as a piston to increase pressure 
(P) at the leading edge of the cell and to drive 
protrusions forward. 
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Lamellipodial (Mesenchymal)
GTPases-regulated actin polymerisation driven at 
the leading edge, is reliant upon IACs for traction, 
contractility and directionality.
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D. Lamellipodia
An actin-rich meshwork that 
pushes the membrane forward 
at the leading edge of the cell, 
while also providing traction 
with nascent and focal 
adhesions forming as the 
protrusions mature. 

B. Filopodia
A pioneering finger-like protrusion rich 
in linear actin filaments, that typically 
extends beyond a lamellipodia. They 
are short-lived and either retract, or 
mature into a newly forming 
lamellipodia. 

A. Invadopodia
Typically found beneath the nucleus in 
malignant cells, they are more punctate 
and finger-like than podosomes. They 
are also distinct from filopodia in their 
ability to degrade the ECM with matrix 
metalloproteinases.  

C. IACs (incl. CPs)
IACs provide a cell-ECM bridge 
through actin cytoskeletal linkages, 
facilitating cell adhesion, survival 
and migration. 

FCLs are notable for the presence of 
integrin endocytic machinery and are 
functionally distinct;   with no direct 
link to the cell cytoskeleton and are 
stable throughout mitosis. 
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Figure 2 - Adhesion structures found on a typical lamellipodia-driven cancer cell 
migrating in 2D
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Figure 3 - Integrin outside-in signalling and activation
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Figure 4 - Integrin co-regulation with RTKs

Clathrin-dependent or 
-independent endocytosis Fusion with lysosomes 

(degredation)

B. Integrin recycling or 
co-recycling with RTKs

A. Integrin co-signalling 
with RTKs

Downstream signal 
transduction

Recycling back to 
the cell surface

Cross-talk between integrins 
and RTKs can modulate the 
membrane distribution of 
these receptors, while also 
generating specific 
signalling cascades, and 
cellular responses. 



Figure 5 - Maturation of FA and FA-like structures on a typical fibroblast

iv) Fibrillar adhesion

Enriched: 
Tensin, kindlin, FN, α5ß1

Reduced: 
pPaxillin, pFAK(FAK), Talin, 
MyoX

iii) Focal adhesionii) Nascent adhesion
Typically distinguished by the increased size, shape and 
lifetime of focal over nascent adhesions.

Enriched: 
Talin, kindlin, p130Cas, pPaxillin(Paxillin), pFAK(FAK)

Reduced:
MyoX, Tensin

i) Filopodia adhesions 

Enriched: 
Talin, kindlin, p130Cas, 
MyoX

Reduced: 
Paxillin, pFAK(FAK), Tensin
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Figure 6 - Adhesion structures on specialised cell types

A. Immunological synapse
At the interface between an 
antigen-presenting cell (APC) and a 
lymphocyte, specialised integrin 
heterodimers (e.g. LFA-1 or VLA-4) 
bind to cell-surface glycoproteins on 
the APC, such as ICAM-1 or 
VCAM-1. This binding then 
facilitates adhesion of the leukocyte 
and scanning of the APC. 

C. Hemidesmosomes
These keratinocyte-specific 
bead-like structures facilitate 
adhesion to the basement 
membrane and are typically 
composed of ß4 integrin 
heterodimers, linked to the 
intermediate filament cytoskeleton 
by a complex with plectin, 
tetraspanin CD151, BP230 and 
BP180. Basement membrane

B. Podosomes
Conical structures with an actin-rich 
core, found on osteoclasts, 
macrophages, endothelial and 
dendritic cells. They are capable of 
degrading the ECM using matrix 
metalloproteinases and are 
essential for the migration of the 
aforementioned cell types.


