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Viruses are nanomachines
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Cantilever/virus size



Single indentation assay



1 2 3

Single indentation assay

before after

2
1

3

spring
constant

kv

breaking force

before

after



DNA ejection from bacteriophages

Is DNA confined at high pressures?



Pull-push mechanism

1) Pressure release
2) Proteins pull

DNA ejection from bacteriophages



40 atmospheres (wheel about 2 atmospheres)



ELECTROSTATICS
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Viral genome influences on the virus charge



DNA release human adenovirus

diffusion of DNA from broken particles



Mechanical fatigue assay







DNA release: AFM – fluorescence combination 



AFM – fluorescence combination



AFM – fluorescence combination



BUILDING AN 
AFM/FLUORESCENCE SYSTEM



simultaneous single particle 
fluorescence with AFM

Monitor  DNA release with YOYO-1

Mechanical unpacking of Adenovirus
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Quantifying DNA release 
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Ortega-Esteban, et al. ACS Nano (1)  2015

Ortega-Esteban, et al. ACS Nano (2)  2015



Controlled capsid disassembly
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