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Viruses are nanomachines
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Atomic Force Microscopy
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Cantilever/virus size




Single indentation assay




Single indentation assay
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DNA ejection from bacteriophages

Is DNA confined at high pressures?

William M. Gelbart and Charles M. Knobler

PERSPECTIVES
27 MARCH 2009 VOL 323 SCIENCE



DNA ejection from bacteriophages

Pull-push mechanism

1) Pressure release
2) Proteins pull

Victor Gonzalez-Huici, Margarita Salas* and
José M. Hermoso

Molecular Microbiology (2004) 52(2), 529-540



Physical Virology

A 3D AFM topography rendition of a phage

phizg (red) adsorbed on mica (bie) is shown

by P 1. de Pablo and coworkers, whese part

ofthe viral DNA fyellow) has been ejected

through the tail. The phizg

translocates part of its DNA into the hostby i
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Direct Measurement of Phage phizg Stiffness Provides Evidence of
Internal Pressure
P.). de Pablo et aL

40 atmospheres (wheel about 2 atmospheres)
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Viral genome influences on the virus charge




DNA release human adenovirus

S

.,
S
bl |

m]“

diffusion of DNA from broken particles



Mechanical fatigue assay
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DNA release: AFM — fluorescence combination




— fluorescence combination

AFM




AFM — fluorescence combination
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Mechanical unpacking of Adenovirus
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Monitor DNA release withYOYO-1



Quantifying DNA release
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Controlled capsid disassembly
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