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i)  Talin mooring to the plasma membrane    
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Inner-membrane clasp linking the cytoplasmic domains
of Integrin receptor: alpha (yellow), beta (blue) 

Inner-membrane clasp: 
Arg (blue), Asp (red)  

W/NPLY-motif  

Inter NPXY-region of the 
�`-integrin tail domain bound to 
the IgG-like domain 21 of Filamin. 
Maintaining an inactive-state of 
Integrin at the cell membrane.  

proximal & distal 
NPXY-motif  

Lateral movement of the 
Integrin/Kindlin complex (after 
�`-tail dissociation from Filamin) 

Talin-R13-bundle 
interaction with 
F-actin polymer   

Talin-dimeri-
zation helix  

Formin 
dimer

Formin-mediated 
actin polymerization

Pull-back of the Talin tail due 
to retrograde F-actin flow; R13 
helix-1 opening    

Elongation of the 
Talin rod bundles  

Membrane-tethering of 
Talin by the 
RIAM/Rap1-complex 

Lipid anchor 
of Rap1

RIAM link 
to R8 

Talin head docking 
to membrane & 
Rap1 dissociation 
from RIAM 

Rap1 
approaching  
Talin head 

PIP2-binding 
by F2, F3 &
F1-loop  

Talin/Rap1 binding 
& Talin rod elongation 

Rap1/F1 
binding 

NPXY & 
MP-binding 
sites for 
�`-integrin 

ii) Talin docking to the plasma membrane   

Filamin

The distal NPXY-motif and preceding �`-strand of the 
�`-integrin tail bind to the Kindlin F3-subdomain   

Kindlin-bound 
NPXY-motif 

The exposed proximal NPXY-motif 
and conserved Trp residue 
waiting for Talin head binding 

Residues of the inner-membrane 
clasp holding the integrin in its 

closed conformation            

Activated and geranylgeranylated Rap1 
interacting with the F1-subdomain of Talin, 
stabilizing the Talin FERM domain at the 
plasma membrane   

Lipid anchor 
of Rap1

PIP2-binding 
by F3 & F1-loop  

The F1-loop positioned in 
proximity to the Integrin-binding 
F3-subdomain in Talin 

Talin F3-subdomain 
approaching Integrin 
W/NPXY-motif 

Residues in F3 and F1-
loop interacting with the 

inner membrane clasp
 to facilitate tail 

dissociation             
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Talin capture by the integrin/kindlin complex  iii)   

Integrin activation and force-coupling to talin   iv)   
F1-loop acting as a wedge and placing a foot-in-the-door to 
keep the �_ and �`-tails apart. Conformational activation of the 
integrin receptor.   

F1-loop splaying the 
inner-membrane clasp             

Mechanical interface between 
the Integrin (blue) and 
F-actin-binding Talin tail domain  

Talin F3-bound 
W/NPLY-motif  

linker to the Talin tail             

Bulge between 
W & NPLY-motif              

unfolding of 
R3 bundle 

Vinculin-capture of 
the free talin helix 

Force-dependent unfolding 
of Talin tail bundle R3 and 
exposure of Vinculin 
binding site  

Mechanical anchorage of 
Integrin �`-tail to the ECM. 
Interaction with F1-loop 
and F3-domain

Tilted �`-tail 
juxtamembrane 
and transmem-
brane helix 

F1-loop contact 
with �`-tail helix 

Force-coupling at 
the tensioned 
Talin/Integrin 
interface 

displaced Trp 

tensioned 
Talin linker 

leucine-lock & 
�`-strand/helix
interaction 

ECM-anchored 
Integrin tail 

Vinculin-tail 
binds to F-actin   

linker to 
Talin head 
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Abstract:
Integrin-dependent cell-matrix adhesions depend on the cytoskeletal adapter pro-
tein talin, which dynamically links transmembrane integrin receptors to F-actin. 
The head domain of talin forms a classic FERM domain, enabling simultaneous 
interactions with integrins, PIP2 lipids and Rap1. The flexible link to F-actin is 
provided by helical bundles that offer possibility for regulation, force adaptation 
and stabilization of integrin-based adhesions. Talin is at the origin of mechanosig-
naling, occurring at the plasma membrane/cytoskeletal interface, involving the 
co-adapter kindlin and mediated by the recruitment of the signaling adapter pro-
tein paxillin. Here, we visualized the structural and regulatory features of the 
talin FERM-domain, its association with integrins, Rap1, the involvement of kindlin 
and RIAM, and the complex force-adapting mechanisms in its flexible tail-domain, 
consisting of multiple helical bundles. We have opted for a new visual language, 
illustrating proteins in a cartoon-like style (ligne claire), by emphasizing structural 
protein changes in a timed animation based on multiple steps, involving: (i) talin 
membrane mooring, (ii) talin membrane docking, (iii) formation of the talin/integ-
rin/kindlin complex, (iv) integrin activation and force adaptation and the (v) forma-
tion of the paxillin-dependent signaling complex.

Paxillin recruits FAK and 
GTPases with its LD-motifs

Talin R4-bundle
Paxillin/R8 link

Vinculin/talin link

Lipid-anchored 
Paxillin LIM4

Paxillin LIM1-4

Mechanical pull on the talin exposes single helices that are 
captured by vinculin to re-inforce the actin link. Paxillin 
senses the mechanical strain at the level of the 
membrane/integrin/talin connection by its LIM-domains, to 
induce signaling by FAK-recruitment via its LD-motifs.    

Force-sensing and force-adaptation   v)


