




 
 
 
 
 
 
 
 

 
 
Figure 4. Evaluation of integrin β1-ArrayG16x functionality. (a) Representative TIRF image of pKO!V 
MEF cells after induction of integrin β1-ArrayG16x and mGFP. (b) Brightfield images of pKO!V MEFs 
overexpressing β1-ArrayG16x + mGFP at 1 and 5 hours post seeding on fibronectin. (c) Mean spreading 
area versus time for pKO!V (53 cells), pKO!V+!1-(p2a)-eGFP (59 cells), and pKO!V+!1-
ArrayG16x+mGFP (57 cells). Shaded area represents standard error of the mean. (d) β1-ArrayG16x 
trajectories overlayed with time-averaged vinculin-mCherry in grey. Minimum trajectory length is 1 
second. (e) Examples of immobilized trajectories inside focal adhesions (left) and trajectories transitioning 
between diffusive and immobilized states at focal adhesion boundaries (right). Focal adhesion boundaries 
highlighted in white. (f) Diffusion coefficient distribution of integrin β1-ArrayG16x inside and outside focal 
adhesions. N = 5 cells, 1852 trajectory segments.  
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Figure 5. At short time scales, integrin β1-ArrayG16x dynamics match that of β1-eGFP2x. (a) 
Trajectories of integrin β1-ArrayG16x in untreated pKOαVβ1 MEFs (top), and upon 2mM Mn2+ treatment 
(bottom). (b) Distribution of diffusion coefficients of β1-eGFP2x (N = 4 cells, 659 trajectories) and β1-
ArrayG16x (N = 9 cells, 2860 trajectory segments) in untreated cells (top), and after 2mM Mn2+ treatment 
(β1-eGFP2x: N = 3 cells, 350 trajectories, β1-ArrayG16x: N = 8 cells, 1388 trajectory segments) (bottom).  
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Figure 6. At long time scales, integrin β1-ArrayG16x reveals state-switching dynamics. (a) Trajectory 
length histogram of β1-eGFP2x (659 trajectories from 4 cells) and β1-ArrayG16x (13,423 trajectories from 4 
cells). (b) Selected β1-ArrayG16x trajectories from a single cell highlighting transitions between immobile 
and diffusive states. Trajectories are colored by time. Immobilization events are highlighted with a shaded 
circle. 
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Figure 7. ArrayD, which exhibits faster binder exchange kinetics, provides an alternate prolonged 
single molecule imaging platform. (a) Top: Representative time lapse images of spot bleach and 
recovery for ArrayG and ArrayD. ~ 10 sec time spacing between images. Bottom: intensity vs. time traces 
of spot FRAP for different H2B-Array fusions and GFP control (ArrayG: N = 3, ArrayD: N = 4, Free GFP: N 
= 2). (b) Distance versus time for 494 individual trajectories from 7 cells co-expressing KIF560-ArrayD 
and DHFR-mGFP binder. Inset: distribution of speed. (c) Trajectories of kinesin in cells co-expressing 
KIF560-ArrayG + mwtGFP (green) and KIF560-ArrayD + DHFR-mCherry (red). (d) Distance versus time 
trace of trajectories shown in c. Inset: distribution of speed. 
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