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Figure S1. Schematic of AFM probe modification. Spherical silicone oxide probe cantilevers (diameter = 5 

µm) were washed in absolute ethanol and treated with 3-mercaptopropyl trimethoxysilane (4% v/v in 

absolute ethanol) for 1 h, and rinsed with ethanol. The cantilevers were further incubated in ddH2O 

containing sulfo-SMCC (2 mM) for 1.5 h. Sulfo-SMCC was replaced with G7-dendrimers overnight (0.5 

mg/mL, 90% surface carboxylation), followed by incubation with EDC (100 µM) and NHS (100 µM) for 15 

min to activate the surface carboxyl groups. Fibronectin (1 mg/mL) was incubated with cantilevers for 2 h. 

After rinsing the cantilevers with phosphate buffered saline (PBS), they were ready for imaging. AFM, 

atomic force microscopy. 
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Figure S2. AFM images of fibronectin (FN) conjugated on a surface of a spherical AFM probe. An FN-

conjugated spherical AFM probe surface was imaged using an anti-FN antibody-immobilized AFM tip via 

nano-scale dynamic recognition imaging using a method published elsewhere1: (a) An amplitude image; (b) 

A topography image; and (c) A recognition image.  Dark spots in the recognition image represent specific 

interaction events between anti-FN antibody on the AFM tip and FN molecules conjugated on the probe 

surface.  The size of image is 600 nm x 600 nm (0.36 µm2).  Scale bar: 200 nm.  

 

Experimental Description: Direct imaging of FN conjugated on the probe surface was 

performed in AFM MAC mode. Anti-FN antibody was immobilized on the sharp AFM 

cantilever (Applied NanoStructures, Inc., Santa Clara, CA) according to literature.
2
  

Imaging analysis of a given probe area was performed to count the number of FN 

conjugated on the surface of spherical AFM surface.  Dark spots in Figure S2 counted 

were at least an order of magnitude darker than background threshold (n = 6). 
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Figure S3. RMS roughness and AFM imaging of probe surfaces with ultra-sharp cantilevers in AC mode 

AFM. Amplitude images of a bare AFM probe surface (a, RMS roughness = 14.49 nm), an SMCC-FN-

conjugated AFM probe surface (b, RMS roughness = 8.99 nm), a G7 dendrimer-conjugated AFM probe 

surface (c, RMS roughness = 11.71 nm), and G7 dendrimer-FN-conjugated AFM probe surface (d, RMS 

roughness = 5.91 nm). Scale bar = 200 nm. 

 

Experimental Description: The AC mode AFM imaging was performed for the RMS 

roughness measurement of the various AFM cantilever surfaces (Figure S3).  The 

unmodified, G7 dendrimer-conjugated, SMCC-FN conjugated, and G7-FN conjugated 

probes were placed in PBS (400 µL) and imaged in the AFM AC mode with ultra-sharp 

AFM cantilevers (Applied NanoStructures, Inc., Santa Clara, CA) whose resonance 

frequency was calibrated prior to imaging.  The rate of AC mode imaging was 0.4 lines/sec 

(400 nm/sec) with 512 × 512 pixels.  
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