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I. Abstract 

[bookmark: _GoBack]Integrin-transmitted cellular forces play critical roles in many cellular functions including cell migration and platelet-mediated hemostasis. Conventional cell traction force microscopy suffers from the low spatial resolution and high demand for assay preparation and data processing. Here we developed integrative tension sensor (ITS) [1] which converts force to fluorescence, therefore enabling cellular force mapping directly by fluorescence imaging. ITS is based on nucleic acid duplexes such as DNA and PNA (peptide nucleic acid) that are decorated with dye, quencher, ligand and biotin [2]. Immobilized on a surface, the tension sensors can be ruptured by cellular forces, freeing dyes from quenching and hence reporting cellular force by fluorescence. With ITS, we mapped integrin-transmitted platelet force at 0.4 µm resolution and calibrated the integrin tension levels required by platelet adhesion and contraction. Based on ITS, we further developed super-resolution cellular force microscopy, termed Cellular Force Nanoscopy (CFN), to image cellular force with 50 nm spatial resolution. CFN was applied to study the role of integrin tensions in cell migration. In the fast migrating keratocytes, CFN revealed three regimes of integrin tensions: high-level integrin tensions (>54 pN) at cell rear edge mediating cell retraction [3], low-level tensions (12-54 pN) at the very front edge mediating cell protrusion, and low-level tensions under lamellipodia mediating cell contraction. Overall, ITS and the associated CFN provide a powerful technique for measuring and mapping integrin tensions in platelets, keratocytes and many other adherent cells with high resolution and sensitivity, holding great potential in the study of cell mechanobiology.
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